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HOACHUTEJBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEAMETA "BBenenue B
€CTECTBEHHO-HAay4YHbIe ITpeaMeThl. Pusnka. Xumus."
OO1as XxapakTepucTuKa

«BBeneHne B ecTecTBEHHOHAay4Hble MpeAMeThl. Pusnka. XuUMus» —
UHTETPUPOBAHHBIA KypC A MIIQJIIMX IMOAPOCTKOB, B COJEPKaHUU KOTOPOTO
paccMaTpUBaIOTCS MyTH MO3HAHUS YEJIOBEKOM MTPHUPOJIBI.

W3yyeHue AaHHOrO Kypca B OCHOBHOM WIKOJIE HANpaBIEHO Ha JOCTHUKEHUE
CJIEIYIOLIUX

BBenenue pusuku U XuMuu Ha paHHe# craguu oOydeHus B 5—O6 Kiaccax
TpeOyeT U3MEHEHUs Kak (POpMBbI U3JI0KEHHSI yHEOHOTr 0 MaTepHraa, Tak i METOIUKH
ero npenogaBaHus. [loaToMy ocoboe BHUMaHHE B MOCOOMHM  yIIEJIEHO
(GpOHTANIBHBIM 3KCHEPUMEHTANIbHBIM 3a1aHusAM. [Ipeamnonaraercs, 4ro Ba)kKHOE
MECTO B Ipolecce paboThl HaJ KypcoM 3aliMyT PUCYHKH Pa3iIMYHBIX SIBJICHMH,
OMBITOB M W3MEPHUTENBHBIX NPUOOPOB. boibIoe KOMMYECTBO KadeCTBEHHBIX
BOIPOCOB, HCIIOJb30BAaHWE WIPOBBIX CUTyallMd B MPENOAaBaHUHM JIOJKHO
CIIOCOOCTBOBAThH CO3JaHUIO0 UHTEPECA YUAIINXCS K IPEIMETY U CTPEMIIEHUIO K €r0
NOHUMAHHUIO.

Conepxanue Kypca HMeEET OCOOCHHOCTH, OOYCIOBJEHHBIC, BO-TICPBBIX,
3aJlayaMi  pa3BUTHsI, OOY4YeHHMs] M BOCIUTAHUS y4YallUXCs, 3aJaHHBIMU
COLMAJIbHBIMU TPEeOOBaHUSIMU K YPOBHIO pa3BUTUS UX JIMYHOCTHBIX U
MO3HABATENbHBIX KA4YeCTB, BO-BTOPBIX, MPEIMETHBIM COJCPKAHUEM CHCTEMBI
oOLIero cpenHero oOpa3oBaHMs; B-TPETbHX, MCUXOJOTMYECKUMU BO3PACTHBIMU
O0COOEHHOCTSIMU O0Yy4aeMBbIX.

JlesiTenbHOCTHBINM MOJXOA K pa3paboTKe CoJep)KaHUs Kypca IO3BOJISIET
pemath B XOJ€ €ro M3y4eHHUs psjJ B3aMMOCBS3aHHBIX 3a/lady: O0EecreurBaTh
BOCIpUATHE, MOHUMAHUE M 3allOMUHAHUE 3HAHWM, co3daBaTh YCJIOBUS IUIf
BBICKA3bIBAHUS MMOIPOCTKOM CYXJAECHUI HAyYHOT O, HDAaBCTBEHHOT0, 3CTETUYECKOTO
XapakTepa 1Mo MOBOy B3aUMOICHCTBHUS YeIOBEKA U MIPHUPOJIbI; YACIATh BHUMAHNE
CUTyallusM, T Yy4alluics TOJDKEH pas3inyarTh YHUBEpCaIbHBbIE (BceoOlue) u
YTUJIUTApHbIE IIEHHOCTH; WCIOJh30BaTh BCE BO3MOXKHOCTH IS CTaHOBJICHUS
IPUBBIYEK CJIEOBATH HAYYHBIM M HDABCTBEHHBIM PUHLIMIIAM U HOpMaM OOIIEeHHUs
U JIeATeIbHOCTH. TeM cambIM CO3[Al0TCsSl YCIIOBUSL JJII MHTETpalMd Hay4HBIX
3HaHUU O MPUPOAHBIX CUCTEMaX M APYrux chep CO3HAHUS: XyJT0KECTBEHHOM,
HPaBCTBEHHOM, ITPAKTUYECKOMU.



[TonobHoe mocTpoeHue Kypca HE TOJNBKO IMO3BOJISIET pellaTh 3aauH,
CBSI3aHHBIE C OOYUYEHUEM U Pa3BUTHEM LIKOJIBHUKOB, HO U HECET B ce0Oe OOJIbIION
BOCIIMTATEIbHBIA MOTEHIMAI. BocnuTeiBaromas (yHKIUS Kypca 3aKJII0YaeTcsl B
(GOopMHUPOBAHNN y MJIAALIUX MMOAPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYKAIOIIErO
MHUpPa U CBOUX CBSI3€il C HUM: 3KOJOTHYECKHM OOOCHOBAHHBIX MOTPEOHOCTEH,
WHTEPECOB, HOPM U IIPaBUIL.

OcHOBHOE cOJiepKaHHE Kypca BKIIFOYAET Pa3JIeybl:

«BBenenue», B KOTOPOM JaeTcsl MPECTaBICHUE O TOM, YTO U3y4aloT (hu3mnKa
n xumusa, «Tema. BemecrBa. HMx cBoicTBay, «B3aumojaencTBue TeEI»,
«Du3nvecKre 1 XUMUYECKHUE SBICHUD», «HeI0BEK U IPUPOIa».

M3 Bcero KOMILIEKCa COBPEMEHHBIX METOJOB MO3HAHUS MPUPOJBI B Kypce
COJIEpKaTCsl CBEJIEHHUS O HEKOTOPbIX W3 HUX: HAOMIOACHUSX, W3MEPEHUSX,
DKCIEPUMEHTAX, MOJEIUPOBAHUM — UM TOKA3bIBACTCA UX B3aUMOCBS3b; JAIOTCS
CBEJIEHUSI O MPUOOpax U MHCTPYMEHTAaX, KOTOPbIE UEJIOBEK HCHOJB3YET B CBOEH
IIPAKTUYECKOMN JAEATEIBHOCTH.

Beimonsss IIPONEACBTUYECKYIO poJIb, Kypc «BBeznenue B
€CTECTBEHHOHAy4YHbIe IpeaMeTel. Pusnka. XuMus» CONEPKUT CUCTEMHBIE, a HE
OTPBIBOYHBIE 3HaHMA. BOJIbIIOE BHUMAHHWE B HEM YIEISETCS IPEEMCTBEHHBIM
CBA3AM MEXAY HadaJlbHOM M OCHOBHOM IIKOJIOW, MHTETpaldy 3HAHUM BOKPYT
BEIYIIUX HWJEH, ONpeNeisIoIUX CTPYKTYpy Kypca U CIHOCOOCTBYIOIIHMX
(OpMHPOBAHHUIO LEJIOCTHOTO B3IJIsiAA HA MHUP.

B xypce nmaroTcs nepBble IPEACTABIEHUSA O TAKUX MOHATHUAX, KAK «Maccay,
«B3aNMOJEHCTBUE», «CUJIA», «QHEPTUSL», «aTOM», «MOJIEKYJa», «XMUMHYECKUI
anemMeHT». [lonmyyaemble yqyanuMucs CBEICHMS O BEIECTBAX U UX IPEBPALCHUAX
MOT'YT CIIY’KUTh IIEpBOHAYAJILHONM OCHOBOW JUIS IIOCTEIIEHHOI'O OCO3HAHUSA UJECHU O
TOM, YTO MaTepusi U (POpMbI €€ BUKEHHUS BCETJa B3aUMOCBSI3aHbl, YTO OOBEKTHI
IPUPOABI 00Pa3YIOT LEIOCTHBIE CUCTEMbI, OTHOCUTEIBHO YCTOMUYUBBIE, HO B TO K€
BpeMsl AuWHaMHuHble. Hapymenue 3TOM NTHHAMHUYECKOW YCTOMYMBOCTH CHUCTEM
MOYET IPUBECTH K HEKEIATEIBHBIM NMOCIEACTBUAM. OCO3HAHUE 3TOU UIIEU BAXKHO
JUIs  TIOHMMAaHMUS  DKOJIOTMYeCKUX  mpoOieMm. MHTerpamuss — pa3iuyHbIX
€CTECTBEHHOHAYUYHbIX 0o0JacTel 3HaHWs OCHOBaHa Ha MPEACTABICHUHU O €IMHCTBE
IPUPOJIBI U OOIIEM JIJIsl BCEX €CTECTBEHHBIX HayK METO/IE TTO3HAHUS.

CopepkaHne JaHHOTO Kypca CTPOUTCS Ha OCHOBE J€ATEIbHOCTHOIO
MoAX0/a. Bogneuenue yYammxcs B pa3zHOOOpa3HyIO y4eOHY1O,
UCCIIEOBATEIbCKYID W MPAKTUYECKYIO JIESITEIBHOCTh SIBIISIETCS  YCIOBUEM
NpUOOpPETeHUs] MPOYHBIX 3HAHUM, MPE0OpPA30BAHUS UX B YOCKIACHHUS U yMEHUS,
CTAHOBJICHUsI OTBETCTBEHHOCTH KaK 4YE€PThI JIMYHOCTH.



HEJIX U3YUYEHUSA YYEBHOTI'O ITIPEJIMETA

CopepxaHre Kypca HaIllpaBJICHO Ha TOCTIKEHUE TIEIICH:
— MPOTEACBTUKA OCHOB (DM3HKHU U XUMHH,
— TIOJIYYCHHE YYalTUMHUCSA TPEICTAaBICHUNH O METOoJaX HAyYHOTO ITO3HAHUS
npUPOALL, (HOPMUPOBAHKE DJICMEHTAPHBIX YMEHUN, CBA3aHHBIX C BBIMOJIHECHUEM
y4eOHOTr0 JTabopaTOPHOTO IKCIIEpUMEHTA (MCCIICT0OBAHUA).
— (QopmupoBaHue y yuamMxcs YCTOWYMBOTO HMHTEpeca K TpeaMeTam
€CTECTBEHHOHAYYHOTO IUKJIA (B YACTHOCTH, K (U3HUKE U XHUMHH).

MECTO YYEBHOI'O ITPEJIMETA «BBenenue B €CTeCTBEHHOHAYYHBIE
npeametsl. dusnka. Xumusi» B YHEBHOM ITJIAHE

Kypc npenogaercs ¢akynbratuBHO. Beero 68 yacoB. 34 yaca B 5 kiacce (1 yac B
Henemo) u 34 gaca B 6 kiacce (1 gac B HeIemiO).



COAEPXKXAHHUE YYEBHOI'O IPEIMETA

5 KIIACC

BBenenue (2 1)

[Ipupona xuBasg U HEXUBasA. SBIEeHHUST NPUPOAbI. UEnOBEK — 4YacTb HPUPOLBI.
Bnusgnue denoBeka Ha mnpupoay. HeoOXoaumocTh W3ydeHUST NPHUPOABI H
OepeKHOTO OTHOIIEHUS K Hel. OXpaHa MPUPOIBI.

®dusrka U XuMUsl — HayKkd o npupoje. Yro uzyyaer ¢usuka. Tena u BelecTna.
Urto uzyuaer xumus. HayuHblil MeTon u3ydeHus] PUPObl: HAOIO/IEHHUE, OMBIT,
TEOPUSL.

3HAKOMCTBO C TMPOCTEUIINM (U3UYECKUM M XHUMHUYECKUM 000pYAOBaHHEM:
npobupka, Koiba, JTabOpaTOpHBI CTakaH, BOPOHKA, MHWIETKA, IINATENb,
IUIACTMACCOBBIA M METAJUIMYECKUM IITATHBBI, JEp)KaTeiab I MPOOHPOK.
HarpeBatenbHblii  mpubop, ocoOeHHOCTH TuiamMeHu. [lpaBuna HarpeBaHus
BEILIECTBA.

W3meputenbHble MpUOOPHI: JIMHEHKA, U3MEPUTEIbHAs JIEHTA, BECHI, TEPMOMETD,
MEPHBIA WIMHAP (€IUHUIIA U3MEPEHUH, ITIKaja Mpuoopa, 1eHa JACICHUS Kb,
npejen U3MEPEeHU, paBuia MoJIb30BaAHMUS ).

Tena. BemecrBa. Ux cBoiicTBa (14 1)

XapakTepucTUKu Tel U BemecTB (popma, 00beM, 1BeT, 3amax). OpraHudeckue u
HEOPTaHUYECKHUE BEUIECTBA.

TBepnoe, KUAKOE U Ta3000pa3HOE COCTOSHHUS BEIECTBA.

Macca tena. Macchl pa3IMuHbIX TEJ B IPUPOJIE. DTAIOH Macchl. Bechl.
Temneparypa. TepMOMETpBHI.

Jenumocte BemectBa. Monekyinbl, atoMmbl, HOHBIL. [IpencraBienue o pasmepax
YaCTHIL BEIIECTBA.

JIBmxeHne yactul BenectBa. CBsI3b CKOPOCTH IBUKEHUS YACTHULL C TEMIIEPATYPOH.
Hubdy3uss B TBepAbIX Tenax, >KUAKOCTIX M raszax. B3amMmopeilcTBue uacTull
BEIIECTBA U aTOMOB. [I0sICHEHNE CTPOEHHS U CBOMCTB TBEPABIX TEJ, )KUIAKOCTEN U
ra3oB C MOJIEKYJISIPHOW TOYKH 3PEHUS.

CtpoeHue aToMa ¥ MOHa.

XUMHUYECKHE DJIEMEHTHI (KUCIOPOJ, a30T, BOAOPOJ, KEJIe30, aJlOMUHHMI, Mellb,
dbochop, cepa). 3HaKM XUMHUECKHUX OdJieMEeHTOB. Ilepuoauyeckas cucrema
xuMudeckux 3nemeHToB . 1. Menneneena.

BemectBa mpocThie W CIIOKHBIE (KUCIOPOJ, a30T, BOJAA, YIJIEKUCIBIA ras,
MOBAPEHHASI COJIb).

Kucnopon. ®orocunres. ['openue B kuciopoae. Bonopoa. Bo3znyx — cmech ra3os.
PacTBOp 1 B3BECH.



Bona. Bona kak pactBoputens. OuncTKa NPUPOAHON BOBI.

[110THOCTH BellleCTBa.

B3aumopaeiicrBue Tea (10 4)

N3meHenne ckopocTd W (GopMbl Ted MpU UX B3auMojehcTBUH. JlelicTBUe U
IIPOTUBOJACHCTBHE.

Cuiia kak xapakTepucTuka B3aumoaeicTBus. lunamometp. HploToOH — eauHuna
CHJIBL.

['paBuTaniionHoe B3aumojelicTBre. BecemupHoe tarorenue u Beenennas. Cuia
TSYKECTH. 3aBUCUMOCTD CHJIBI TSKECTH OT MAaCCBhl.

Hedopmarus. Paznuunsie Bubl negopmanuu. Cuiia ynpyroctu, ee HarpaBjieHHeE.
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

[lokoi W paBHOMEPHOE MPSMOJUMHEWHOE JBMKeHHE Tena. Cuia TpeHUs.
3aBUCUMOCTh CHJIBI TPEHHS OT CHJIbl TSDKECTH UM KadecTBa 0OpabOTKu
noBepxHocTed. Ponb TpeHus B mpupoge W TexHuke. CnocoObl yCWICHHUS U
OCJIa0JICHUS TPEHUS.

OnexTpuueckoe B3aumoieiicteue. OObsICHEHUE FIEKTPUUECKOTO B3aUMOIEHCTBUS
Ha OCHOBE OJJIEKTPOHHOM TeopuH. OJJekTpuzauus Tten TpeHueM. llepenaua
IIEKTPUYECKOTO 3apsiia IPU COIPUKOCHOBEHUH.

B3anmoenicTBre OHTHOMMEHHO U PAa3HOMMEHHO 3apSKEHHBIX TEI.

MaruautHoe B3aumojiercTBue. [locTOsSTHHBIE MATHUTHI, UX JICHCTBUE HA JKEJIE3HBIC
Tena. [1omrocel MarHuToB.

MaruauTtHast crtpenka. 3emysi Kak MarHuT. OpUEHTHUPOBAaHHWE [0 KOMIMAcy.
[IprmeHeHne MOCTOSHHBIX MarHUTOB.

JlaBiieHre Tesla Ha Oonopy. 3aBUCUMOCTh AaBJEHUs OT Iuiomaau omnopsl. [Tackane
— €JIMHULIA JJaBJICHUS.

Ilepenavya pnaBiieHUs >XUIAKOCTIMM W ra3zamMu. 3akoH Ilackansa. JlaBmeHue Ha
rJIyOMHE KHUJIKOCTH.

CooOwaromuecs cocy/ibl, UX TPUMEHEHUE.

JelictBue XKUOAKOCTEW HAa TNOTPY)KEHHOE B HHUX Teno. ApXuMMenoBa CHIA.
3aBUCHMOCTH apXMMEI0BON CHIIBI OT POJa KUIAKOCTH U OT 00beMa MOTPyKEHHOM
YacCTH Tena. Y CJI0BUS IJIaBAHUS TEIL.

dusnyecKkue 1 XuMu4ecKue siBjieHus (24 4)

MEXAHUWYECKUE ABJIEHUA

[ToHsiTHE 00 OTHOCUTENBHOCTH MEXAHUYECKOTO JIBHKEHUSI. Pa3HOOOpa3HbIe BUIbI
MEXaHUUYECKOTO JBWKEHUS (MPSIMOJIMHEHHOE, KPUBOJMHEHHOE, IBIKCHHUE 10
OKPYXHOCTH, KoJiebaTebHOe). MeXaHnuecKoe ABUKEHUE B MPUPOJEC U TEXHUKE.
[Iyte u Bpemsi nBrkeHusi. CKOpOCTh IBUXKEHUs. PaBHOMEpHOE, YCKOPEHHOE U
3aMEUIEHHOE IBUKEHHUE.



3ByK Kak MCTOYHHMK HH(popManuu o0 OKpyxkaromeM mupe. MICTOYHHMKHU 3BYyKa.
Konebanne — He0O0X0IMMOE yCIIOBHE BO3HUKHOBEHHS 3BYKa. OTpakeHHE 3BYKA.
9xo0. ['osioc U cityx, TopTaHb U yXO.

TEITJIOBBIE SABJIEH A

N3meHenne o0beMa TBEPIBIX, KUIKUX U Ta3000pa3HBIX TENI MPU HArpEBaHUH U
OXJIQXJEHUU. YUYEeT TEIJIOBOTO PACIIMPEHUS U UCTIOJIb30BAHUE €TO B TEXHUKE.
[InaBnenue u oTBepaeBanue. TasHUe cHera, 3aMep3aHue BO/JIbI, BBITIJIABKA YyTyHA
U CTaJu, U3rOTOBJICHUE JeTaJICH OTIUBKOM.

Ucmapenne  xuakocter. (OXNaxkaeHWe O KUAKOCTEH TNpU  HCIAPEHUU.)
Konneuncarus.

Temnonepenaya.

6 KIIACC

OJIEKTPOMAT'HUTHBIE ABJIEHUA

DNEKTPUYECKUN TOK KaK HAPABICHHOE IBMKEHUE AIEKTPUUECKUX 3apsaaoB. Cuiia
TOKa. AMnepMmerp. AmIiep — €IuHHUIA CHIbI TOKA. [I0CTOSTHHBIN U IEpEMEHHbIN
Tok. Hanpsiokenue. BonbTmeTp. BollbT — eauHUIIa HANPSHKEHUSL.

Wctounuku Toka: 6aTapeiika, akkyMyJIsiTOp, TeHEPATOp JIEKTPUIECKOTro Toka (0e3
pPacCMOTPEHHUSI UX YCTPOIMCTBA).

Onektpuueckue uenu. [locnenoBarenbHOE W MapauIeIbHOE COEAUHEHMUS.
JlerictBus Toka. TerioBoe AelCTBUE TOKA.

Jlammibl HakaMBaHUS. DJIEKTpOHArpeBaTEbHbIC TPUOOPHI. MarHuTHOE JEHCTBUE
TOKa.

ONEeKTpOMarHuTbl W WX [puUMeHeHue. JlelicTBUe MarHuTa Ha  TOK.
DJIEKTPOABUTATENN. XUMUYECKOE JEUCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOUYHHMK MH(OpMaIMK yesoBeka o0 okpyxatoieMm mupe. ctounuku
cBeTa: 3Be3/bl, COJHIIE, SJICKTPUYECKUE JIAMITBI U .

[IpsimonuHEHOE pacripocTpaHeHue cBeTa, o0pazoBanue TeHeil. OTpakeHue cBeTa.
3epkaina.

[Ipenomnenue ceta. JIMH3BI, UX TUIBI U U3MEHEHHE C UX MOMOIIBIO (OPMBI
CBETOBOI'O MyYKa.

OnTtuueckue mpuOOpHI: (oToarnmapar, MPOSKIIMOHHBIA ammapar, MHKPOCKOIL,
Tejeckon (Ha3HaueHue npruOopoB, UCIIOIB30BAHNE B HUX JIMH3 U 3€pKal).

['na3 u ouku.

Paznoxenue 6emoro ceera B criekTp. Pamgyra.

XUMHNYECKHUE ABJIEHUA

XUMUYECKHUE PEAKIIUH, UX TPU3HAKU U YCIOBUS UX MPOTEKAHMUS.



CoxpaHeHHe Macchl BEUIECTBA IPH XUMUYECKHUX PEAKLIUAX.

Peakunn coenHeHUs U pa3noxkeHus. ['opeHne kak peakuusi COeTMHEHUS.
Oxcuppl (YriaeKkucblil ra3, HerameHas U3BeCTb, KBapll); HAXO0XKJICHUE B IPUPOJIE,
bu3nYecKue 1 XMMUYECKHE CBOWCTBA; MPUMEHEHHE.

KucnoTsl, mpaBuia paboTsl ¢ KUCIOTaMH, UX IpuMeHeHue. OcHoBaHus. CBOMCTBa
niesoueH, mpaBmiia paboThl C HUMHU, UX (U3NYECKUE U HEKOTOPHIE XMMHUECKUE
CBOMCTBA; IPUMEHEHHE.

Conu (moBapeHHas CoJjb, COJIa, MEJ, MpamMop, U3BECTHSIK, METHbIN KyIIOPOC U Ip.).
Haubonee

XapaKTEePHbIE TPUMEHEHHS COJIEH.

Hauboee n3BecTHBIE OpraHUYECKHE BEIIECTBA — YIIEBOAbBI (TJII0OKO3a, caxapo3a,
Kpaxmai), HEKOTOpble MX CBOICTBa, NMpPUMEHEHHUE; OENKH, UX pOJib B JKU3HU
YEeJIOBEeKa, HWCKYCCTBEHHasl TMMINA; JKUPbl, UX POJb B JKU3HH YEJIOBEKa,
UCITIOJIb30BAHUE B TEXHUKE; TPUPOHBINA ra3 U He(Th, MPOIYKTHI UX MEPEPAOOTKH.
Yenosexk u npupoaa (18 4)

3EMJISI — IVIAHETA COJIHEYHOM CUCTEMBI

3Be3HOEe HEOO: co3Be3ausi, IUIaHEThl. Pa3BUTHE NpPENCTaBICHUN 4YelOBEKa O
3emute. Conmneynas cucrema. CouHie.

JIBrkeHue 3emiin: BpalleHUe BOKPYTI COOCTBEHHOM OCH, CMEHA JHS M HOYM Ha
pPa3IMYHBIX MIUPOTaX, oOpaimienue 3emsin BOkpyr ComHIla, HAKJIOH 3€MHOM OCH K
IJIOCKOCTH €€ OpOUThI, CMEHA BPEMEH ro/1a.

Jlyna — cniytHuk 3emuin. @a3bl JIyHBL

M3MeHeHne Topu30HTaIbHBIX KOOPIMHAT HEOECHBIX TeJl B TEUEHUE CYTOK.
3HAKOMCTBO C HPOCTEHIIMMU aCTPOHOMHUYECKHMHU MpHOOpaMu: acTpoisous,
TEJIECKOII.

HccnenoBanns kocMuueckoro npocrpanctsa. K. O. uonkosckuii, C. I1. Kopones
— OCHOBATEJM COBETCKOM KOCMOHABTUKH. FO. A. ['arapun — nepBbIil KOCMOHABT
3emnu. UckyccTBeHHBIE clyTHUKHU 3emiid. OpOUuTaibHbIe KOCMUYECKUE CTAHIIUH.
Kopabiu mHoOropa3zoBoro wucnoibs3oBanus. I[IporpaMMbl OCBOEHHS KOCMOCA:
OTEYECTBEHHbIE, 3apyOeKHbIE, MEXTyHAPOAHbIE.

3EMJIAA — MECTO OBUTAHUMA YEJIOBEKA

Jlutochepa, MaHTHs, AIpO; yBEIWYEHHE IUJIOTHOCTU M TEMIIEpaTypbl 3eMIld C
riyOuHoi. 3yduenne 3eMHbBIX HEIp.

I'uapocdepa. Cynoxoactro. McciaenoBanue MOPCKUX ITyOHH.

Atmochepa. AtmocepHoe naBieHue, OapomeTrp. BrnaxHOCTh BO31yXa,
OINpEJEICHNEe OTHOCUTENBHONW BIIAXKHOCTH. ATMOC(EpHbIE SBIEHUS, TPOM U

MoHUsA. OcBOeHHE aTMOC(hEPHI YEIIOBEKOM.
YEJIOBEK OOITOJIHAET ITPUPOAY



Mexanusmbl. Mexannueckas padora. DHeprusi. CHHTETUYECKHE MAaTEpUaJIbL.
MexaHu3Mbl — ITIOMOIIHUKY YesoBeka. IIpocTeie MexaHu3MBbl, pbryar, HaKJIOHHas
IUIOCKOCTb, ITO/IBMKHBIN U HENOJIBUKHBIN OJIOKH; X Ha3HAYEHUE.

Mexannyeckast paboTa, yCIOBHsI €€ COBEPILIEHUS.

JIxoynb — eauHuIa padoTHhI.

Oueprus. Ucrounuku 3Heprun. Paznuunsie Buabpl TormBa. CojlHEUHAs SHEprus,
ee poib I KU3HM Ha 3emie. TeroBble ABUraTenu, JABUTATEIN BHYTPEHHETO
CrOpaHusl; UX NPUMEHEHHE.

TernnoBsle, aTOMHBIE U THIPOIJIEKTPOCTAHIINH.

Co3aHne MarepuaJoB € 3apaHee 3aJaHHbIMU  CBOMCTBaMHU: TBEpABIE,
YKapOIIPOYHBIE, MOPO30CTOMKNE MATEPHUAIIBI, HCKYCCTBEHHBIE KPUCTAILIBI.
[lonumepsl, CBOMCTBA U IPUMEHEHNE HEKOTOPBIX U3 HUX.

BosnokHa: mpupoaHble U UCKYCCTBEHHbIE, UX CBOWCTBA U IPUMEHEHUE.

Kayuyku u pe3nHa, UX CBOWCTBAa M NMPUMEHEHHE. 3arpsizHEHHE aTMoc(ephl U
ruapochepsl, UX BIUAHHE Ha 370poBbe JtoJed. KoHTponb 3a cocTossHueM
aTMocdepbl U THAPOChHEpHI.

PannonanpHOE HMCIIONIB30BaHUE TOILIMBA. VICONB30BaHUE SHEPTUM PEK, BETPA,
IIPWINBOB, Teria 3emin, s3Heprun ConaHua.

CoBpeMeHHas HayKa U MTPOU3BOCTBO.

Pa3BuTHe HayKu Kak cioco0 MO3HAHUS OKPYKAIOIIETO MUPA.

VYnpasienue IPOU3BOJICTBOM: poJib aBTOMATHUKH, ANEKTPOHUKH.
Komnbrorepu3aius npon3Bo/ICTBA.

Pob6otsl. llexmaBTOMATHI.

CpenctBa cBs3u u nepefada uHdopmaruu: Tenerpad, tenedoH, paauocBa3b
(pamuocTaHIus,

pazvoBOJIHBI, aHTEHHA, TPUEMHUK, TPOMKOTOBOPUTEIH), TEIEBHUICHHUE.

JlaGopaTopHbie padoThI U ONBITHI

3HAKOMCTBO C J1Ja00OpaTOpHLIM 000py10BaHHEM. 3HAKOMCTBO ¢ M3MEPUTEILHBIMU
npubopamu. OnpeneraeHue pa3MepoB Tea.

N3mepenne obbema xuakoct. M3mepenne oO0bema TBepaoro tena. CpaBHEHHE
XapaKTePUCTHK TeJl.

HaOmronenne pas3nuyHbIX COCTOSHUUM BeliecTBa. M3MepeHue macchl Tejga Ha
phIYaXHBIX Becax. MI3MepeHue TemmnepaTypbl BOJbI U BO3yXa.

Hab6mtonenue nenumoctu BeniecTBa. Habmonenue snenust nuddysuu.
HabOmronerre B3auMOACHCTBHS YaCTHI] PA3IUNIHBIX BEIICCTB.

Hab6mronenne ropeHusl.

OOHapyXeHue KUCI0opoaa B COCTABE BO3AyXa.



[IpuroroBnenue pacTBopa ¢ ONPEAEIEHHON MacCOBOU TOJIEN TOBAPEHHOM COJIN.
OmnpeneneHne pacTBOPUMOCTH BEIIECTB (PUIILTPOBAHHUEM.

N3MepeHue MI0THOCTH BEIIECTBA.

HaOmro1eHre BOBHUKHOBEHUS CUJIBI YIIPYTOCTH MpH JieopMarium.

Hab6nronenue pa3nuuubix BU0B Aedopmanuu. MccaenoBanre 3aBUCUMOCTH CHITBI
yIPYTrOCTH OT eopMalnu.

N3mepenue cuiibl. MI3MepeHue cuibl TpEHUS.

N3yueHnne pa3anyHbIX BUIOB TPEHHUS.

HaGmronenre B3auMo1eCTBUS HADJIEKTPU30BAHHBIX TEIL.

HaOmronenne MarHutHOro B3aumojielicTBus. OnpenesieHHe JaBlIeHUs] Teja Ha
OTIopYy.

HaOnronenne 3aBUCUMOCTH JJABJICHUS )KUAKOCTH OT TJIyOMHBI OTPYKEHUS.
HaOmronenue ypoBHSI )KUIKOCTH B COOOIIAIOITUXCS COCYIaX.

N3MepeHune BhITATKUBAIOIIEH CHUIIBL.

OT 4ero 3aBUCHUT BHITAIKMBAlOIIAs (apXuMeI0Ba) cuia’?

BrisicHeHue ycinoBus I1aBaHusl Teid. M3MepeHue NMyTH U BPEMEHHU JBHXKCHUS.
Brruucnenne ckopoctu JaBMKeHUs Opycka. HaOmroneHue OTHOCHTENBbHOCTH
nBrkeHus. HaOmo1eHre HICTOUHUKOB 3BYKA.

HaOmnronenne naMeHeHus JJIMHBI Tejla MPU HarpeBaHUU U OXJIAXKICHUU.
HaGnrogenne u3MeHeHHs: oObeMa >KHUIAKOCTEH M Tra3oB MpPU HArpeBaHUU U
OXJIAXKJICHUU.

OTnuBKa UWrpylmieyHOro  coJijathka. HarpeBanwe  CTEKISIHHOM — TpyOKw.
HabGmronenue 3a miaBjieHHEM CHera.

Habmronenne wucmapeHuss W KOHJEHCAlMM BOJbl. PacTBopeHwe comum U
BbITApUBaHUE €€ U3 pacTBopa. OT YEro 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTU?
Habmronenne oxnaxaeHus )KUIKOCTH MPH UCTIAPCHUH.

HaOmronenue TenionpoBOJHOCTH BOJIbI, BO3IyXa U METAJUIMUECKOTO CTEPHKHS.
[TocnenoBarenbHOE coenuHeHue. [lapannensHoe coeTMHEHHE.

HaOmronenne TemmioBoro nercTBust Toka. HaOmroneHWe MarHUTHOTO IEMCTBUS
tToka. COOpKa MPOCTEHIIETO AIEKTPOMAarHuTa.

JleficTBMe MaruyMTa Ha MPOBOJHUK C TOKOM. HaGro/IeHre XUMHUYECKOTO ICHCTBHUS
Toka. CBET U TECHb.

NzroTtoBnenne kamepsl 00cKypbl. OTpakeHUE CBETa 3ePKAJIOM.

[TonyueHnne n300pakeHus IpeaMeTa B INIOCKOM 3epKalie.

HaOmronenue 3a npenomieHueM cBeta. HaOmroneHue M300pakeHUIl B JIMH3E.
HaOmronenue cnekTpa COJTHEYHOTO CBETa.

HaOmronenne Qu3nueckux ©W XUMHYECKMX sBICHHH. JlelicTBHE KHCIOT U
OCHOBAHUI HA UHJUKATOPHI.



BrsicHeHnEe pacTBOpUMOCTH cosel B BoJe. Pacnno3HaBanue kpaxmaia.
Hab6monenue 38e3aH0ro Heba. Habmonenue JIyHbI B TEIECKOIL.

Omnpenenenue azumyrta CoiHIA C TOMOIIBIO KOMITaca

H3roTtoBieHue acTposisiOuu 1 oNpe/eieHUE C €€ MOMOIIbIO BEICOTHI 3BE3].
N3mepenune atMmocdepHoro aaBieHust 6apomerpom. M3rorosiaeHune rurpoMerpa.
W3ydeHne neucTBus ppryara.

N3yuyeHue neiicTBUs NPOCThIX MEXAHU3MOB. BrluncieHne MexaHn4ecKoil padoThI.
BripamuBanue kpucraiia. 3HaKOMCTBO € KOJUIEKIMEH TuiacTMacc. 3HAaKOMCTBO €
KOJUIEKI[MEH BOJIOKOH.

W3meHeHue CBOMCTB MOJIMATUIIEHA NPU HarpeBaHuu. Pacro3naBanue mpupoOgHBIX
U XUMHUYECKUX BOJIOKOH.

C6opka u uctpITaHue TejaerpadHOTo anmapara.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDI
JInyHOCTHBIMH  pe3yJbTaTamMu  m3y4deHHs  Kypca  «BBeagenme B
€CTECTBEHHOHAYYHbIC TIpeaMeThl. Du3uka. XUMHUs SABISIOTCA:

— pPa3BUTHE IO3HABATEJIbHBIX HHTEPECOB, MHTEIUIEKTYyaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH yJarmuxcs;

— (hopMHpoBaHNE MOTUBALIUH K U3YUEHUIO B JaJIbHENIIEM (PU3UKU U XUMUU;

— BOCTIHTAaHHWE OTBETCTBEHHOTO OTHOIIEHUS K TMPHUPOJAE, OCO3HAHHE
HEOOXOJMMOCTH 3aITUTHI OKPY>KAIOIIEH CPEIbI;

— (hopmupoBaHUE TUYHOCTHOTO OTHOIICHHSI IPYT K JIPYTY, K YUUTEIIO.
MeTtanpeaMeTHbIMHU pe3yJIbTATAMHU U3YUCHHS Kypca SIBISIFOTCS:

— OCBOEHHUE NMPUEMOB HCCIEI0BATEIbCKON JIEATEIbHOCTH (COCTABIICHUE IJIaHA,
UCIIOJIb30BaHUE IPHOOPOB, (POpMYyIMPOBKA BHIBOJOB H T. 11.);

— (dopmupoBaHre TpHUEMOB pabOThl ¢ HHPOPMALMEH, NPEICTABICHHON B
paznu4Hoi popme (Tabauilsl, rpaduky,

PUCYHKH U T. 1I.), Ha Pa3IUYHBIX HOCHUTENSX (KHUTH, VIHTEpHET, meproandecKue
W3IaHUS U T. 11.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHHUH U OBJIAJICHUE OMBITOM MEXJIMYHOCTHOM
KOMMYHMKaIMK (BEJACHHE [UCKYCCUHM, paboTa B TIpynmnax, BBICTYIUICHUE C
COOOIIEHUSIMH U T. 11.).

IIpenmeTHbiMuH  pe3yJbTaTaMH  M3ydeHHs  Kypca  «BBegenne B
€CTeCTBEHHOHaY4YHbIe TpeaMeThl. Du3uka. XUMUs» SBISIOTCA:

— OCBOCHHE 0a30BBIX €CTECTBEHHOHAYYHBIX 3HAHWHA, HEOOXOIUMBIX JIJIsI
JATBHEUIIIETO U3yUeHUs! CUCTEMAaTHIECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (hopmupoBaHUE dTIEMEHTAPHBIX HCCIEA0BATEIHCKUX YMEHHI,

— NPUMEHEHUE TOJYYCHHBIX 3HAHUHW U YMEHUN IS pelleHus MPaKTUYECKUX
3ajad.



OOecrneunTh AOCTHXKEHUE IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpamMMbl, CO3[aTh OCHOBY JJii CaMOCTOSTEIHLHOTO
YCHEIIHOTO YCBOCHMS 00Y4arOIUMUCS HOBBIX 3HAHUM, YMEHH, BUIOB U CIIOCOOOB
NESATEIbHOCTH JIOJDKEH CUCTEMHO JESTeNIbHOCTHBIN moaxona. B cooTBeTcTBUU €
ATUM TMOJXOJIOM HMEHHO AaKTHUBHOCTh OOYYarONIUXCS TPU3HACTCA OCHOBOU
JOCTIDKCHHSI Pa3BUBAIONIUX I1eJIei 00pa3oBaHusA. DTH 3HAHHS HE TEPEIaloTCs B
FOTOBOM BHJE, a JO0OBIBAIOTCA YyYAIIUMHUCSA B TPOLIECCEe MO3HABATEIbHOMN
JEATEIIbHOCTH.

OaHuM ©3 TMyTed TMOBBIMIEHUS MOTUBAMM U 3(PPEKTUBHOCTH y4eOHOMH
NESATETbHOCTH B OCHOBHOM IIKOJIE SIBJIETCS BKIIIOUEHHE Yy4yaluXcsl B y4eOHO-
UCCJIEIOBATENBCKYI0O U MPOEKTHYIO JIESITEIbHOCTh, KOTOpask UMEET CIeIyIoUue
OCOOEHHOCTU:

1) uenu m 3amayu 3TUX BUJAOB JIESITEIBHOCTH YYaAIUXCS OMPEACNSIIOTCS Kak HX
JUYHOCTHBIMU MOTHBAMH, TaK U COLUUAIBHBIMH. OJTO O3HA4YaeT, 4TO Takas
JEATEIIbHOCTh JI0JKHA OBITH HaIIpaBJjieHa HE TOJIBKO Ha

MOBBIIICHUE KOMIETEHTHOCTH TTOJIPOCTKOB B IPEAMETHOM 001aCTH ONPEICTICHHBIX
y4eOHBIX JUCIUIUIMH, HE TOJIBKO Ha pa3BUTUE UX CIIOCOOHOCTEN, HO M Ha CO3/IaHUe
MPOAYKTa, UMEIOIIETO 3HAYUMOCTD JJISI IPYTHX;

2) y4eOHO-HCCIIeOBATENbCKAasl M TMPOEKTHAasE JCATENbHOCTh JOJDKHA OBITh
OpraHM30BaHa TaKUM O0Opa3oM, 4YTOOBI ydYalluecs CMOTJU pPealnu30BaTh CBOU
MOTPEOHOCTH B  OOIIEHWHM CO 3HAYUMBIMH, pePEpPeHTHBIMU TpyNraMu
OJIHOKJIACCHUKOB, yuuTesied u T. 1. CTpos pa3iM4HOrO pojia OTHOIICHUS B XOJE
LIEJICHAIIPABJIICHHOM TOMCKOBOM TBOPYECKOM W MPOAYKTUBHOU JESITEIBHOCTH,
MOAPOCTKU OBJAJEBAIOT HOPMAaMH B3aUMOOTHOILIEHHM C pPa3HBIMU JIFOAbMU,
YMEHUEM MEePEXO0IUTh OT OAHOTO BU/a OOIIEHUS K IPYyTroMy, MPUOOPETAIOT HABBIKU
WHUBUyaIbHON CaMOCTOSATENIbHON padOThl U COTPYAHHUYECTBA B KOJJICKTHUBE;

3) opraHuzaius y4eOHO-HCCIIEOBATENbCKUX U MPOEKTHBIX PabOT HIKOJIBHUKOB
o0ecrieurBaeT COYETAHUE PA3JIMUHBIX BUJIOB MO3HABATEIbHOU NesITEIhHOCTH. B
ATUX BUJAX ACATEILHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTHUYECKU JHOOBIC
CIIOCOOHOCTH TTOIPOCTKOB, PEATM30BAHBI JTUYHBIC PUCTPACTHS K TOMY I HHOMY
BHUlY AE€SATEIBbHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
Ne KoJsun4yecTBo 4acos DJIeKTPOHHbIE
HanmMmeHnoBanue
1| (undposbie)
pa3/iesioB U TeM Kourpoabubl  IIpakTuyecku
/ Bceero o0pa3oBaTejibHbIE
NMPOrpaMMblI € padoTbl € padoThl
n pecypcsl
1 teMma 1. Beenenue 2 0 0 bu6nmoreka [IOK
Tema 2. Tena.
2 Bemecta. Ux 14 0 0 bu6nmoreka [IOK
CBoiicTBa
T 3.
3 eMa . 10 0 0 bu6nmoreka [IOK
B3anMmonelicTBue Ten
T 4.
4 eMa HBIHECKHCE 1 8 0 0 bubnuoreka [IOK
XUMHWYECKHE SIBICHUS
OBIIEE KOJIMYECTBO
YACOB IO 34 0 0

ITPOI'PAMME




6 KJIACC

° KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
1| (undposbie)
pa3aesioB U TeM Koutpoabubl  IIpakTnuecku
/ Bceero o0pa3oBaTejibHbIE
NporpamMmbl € padoThl e padoThl
n pecypchl
Tema 4
1 (nponomkene). 16 0 0 bubmunoteka [IOK
dusnveckue u
XUMHYECKUE SIBJICHUS
T 5.4
2 eMa croBeK M 18 0 0 bubnuorexa [JOK
pupoJa
OBIIEE
KOJIUYECTBO
34 0 0
YACOB I1O

ITPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

5 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No /i Tema ypoka KonTpoas MpakTuyec Hara uudgposbie
Bcero HbIE H3ydeHust o0pa3oBaTejibH
KHe padoThl
padoThI ble pecypchl
II 4 .
ek I N
U B TBa. UTO M T pu3uka. Ut
1 1 e i 03.09.2026  IIOK
u3yyaet xumus. Hay4Hbrii MeTos
9 JlaGopaTopHoe o0opyaoBaHuE. 1 0 0 bubnuoteka
N3meputenbHble TpuOOpsI 10.09.2026  LIOK
" bubnuoTeka
3 ®opma, 00bEM, IIBET, 3amax 1 0 0 17.09.2026 110K
bubnmoreka
4 1
CocrosiHHE BelecTBa 0 0 24.09.2026  1IOK
5 Macca. ITpaBuiia u3mMepeHus: Macchl ¢ 1 0 0 bubnuoteka
MTOMOIIBIO PHIYAKHBIX BECOB 01.10.2026  IIOK
bubnnoTeka
6 Temnepatypa 1 0 0 08102026  1[OK
bubnmmoreka
7 1
CtpoeHue BemecTBa 0 0 1510.2026  11OK
3 JIBIOKEHHE YacTHI[ BEIICCTBA. 1 0 0 bubnuoTeka
BzaumopeiicTBue 9acTuIl BemecTBa 22.10.2026 IIOK
9 YacTu1ipl BelecTBa U COCTOSIHUE BEleCTBa 1 0 0 brbmmorexa
HPLBET - 29.10.2026  IIOK
bubnuoteka
10 Crtpoenune atoma. XUMHUYECKUE DJIEMEHTHI 1 0 0 1211.2026  1IOK




11

BemectBa npocThie U CI0KHBIE

bubauoreka

19.11.2026  IIOK

bubnumoreka
12 Kucropox 19.11.2026  IIOK

bubnuoreka
13 Bozopox 26.11.2026 110K

bubnuoreka
1 Boza 03.12.2026  IIOK

15 PactBop u B3BECH bubaorera
10.12.2026  LIOK

bubnuoreka
16 ITmoTHOCTB 17.12.2026 110K

17 K uemy npuBoauT 1elicTBHE OQHOTO TEIa Ha bubnuoreka
npyroe? 24.12.2026 110K

18 [eiicTBre poKIaeT NPOTUBOICHCTBHE bubmorexa
14.01.2027 1IOK

19 BcemupHoe Tarorenue bubamotera
21.01.2027 ILOK

20 Jedopmanus - nsmenenue (GopMbl U pazMepa bubnuoreka
tena. Cuia ynpyrocta 28.01.2027 I[OK

21 [Tokoli 1 paBHOMEPHOE MPAMOIIMHENHOE bubnuoreka
nBuxkeHue tena. smepenue cuiel. Tpenue 04.02.2027 1OK

29 DJeKTpudecKre CUibl. MarHuTHOE bubnuoreka
B3aHUMOJIEUCTBHE 11.02.2027 1IOK

23 JlaBnenwne. J[aBeHue B )KUIKOCTSIX U Ta3ax bubmioreia
18.02.2027 1IOK

24 JaBnenue Ha TiyOuHe bubamorera
25.02.2027 ILIOK




25 Coobmaromnmecs: cocyasl

bubauoreka

04.03.2027 ILIOK
26 JlelicTBUE KUJIKOCTH Ha MTOTPYKEHHOE B HEE 1 bubnmoreka
TEJIO0 11.03.2027 1IOK
97 Mexanunueckoe asrmxeHue. [1yts u Bpems. 1 bubnuoteka
CkopocTh 18.03.2027 IIOK
bubnuoteka
2 1
8 3apasin 08.04.2027  1IOK
29 Bcerna mu nBrokyImeecs TEJIO ABYKETCS? 1 bubmioreia
A4 T ABIDIYIT A ' 15.04.2027  IIOK
bubnuoreka
30 3Byk. Pacripoctpanenue 3Byka 1 22042027 110K
bubnuoteka
31 TerutoBOE pacivpeHue 1 29042027 10K
32 [InaBnenue u oTBEpACBaHNE 1 bubmioreia
BJICHUE U OTB BaHU
At PA 06.05.2027 110K
bubnnoreka
33 Hcnapenue u KoHAeHCaus 1 13.05.2027 110K
34 Tertooraata 1 bubnuoteka
I00TaaY
HOOTA 20.05.2027  1[OK
OBUIEE KOJIMYECTBO YACOB 110 MIPOT'PAMME 34




6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No /i Tema ypoka Konrpoan 1T —— Jara uupoBbIe
Bcero HbIE U3y4YeHHs o0pa3oBaTejbH
KHe padoThl
padoThbI ble pecypchl
1 Onexkrpuueckuil Tok. ICTOYHUKH TOKA. 1 0 0 bubnmoreka
Hanpsioxenne. Cuna Toka 02.09.2026 [IOK
[TpOBOTHUKY ¥ JTUIICKTPUKU. DIICKTPUUCCKHEC
2 enu. [TocnenoBaTenpbHOE U MapaieIbHOE 1 0 0 bubmiorexa
Hem. /! o nap 09.09.2026  LIOK
coequHeHHe. TermoBoe NeHCTBIE TOKA
3 MarnuTHOe neiictBue Toka. JleficTBre Toka Ha 1 0 0 bubmmoteka
MarHuT 16.09.2026  IIOK
bub
4 XuMH4eckoe AeHCTBHE TOKA 1 0 0 93.09 2026 HP(I)IJ(IHOTeKa
bub
5 Ncrounuku cBera. CBET U TCHb 1 0 0 30.09.2026 HHOIJEHOTeKa
b
6 Otpaxxenue cBera. 3epkaja U UX IPUMEHEHUE 1 0 0 07.10.2026 L[I/Ioijznomm
7 [Ipenomnenue ceera. JInnzbl. OnTuueckue 1 0 0 bubnuoreka
prOOpbI 14.10.2026  LIOK
bubnuoreka
8 r 1 0 0
Has i Ot 21102026  1IOK
bubnuoreka
9 1 0 0
Heer 28.10.2026 10K
10 XUMUYECKUE PEAKIMU. 3aKOH COXPaHEHUS 1 0 0 bubnuoteka
Macchl. Peaknmu coetuHeHns U pa3ioKeHHs 11.11.2026  1IOK




11

OKCcUabl

Bubanoreka

18.11.2026 LIOK
bubnuotexa
12 Kucnorer 25.11.2026  LIOK
bubnmnoreka
13 OcHoBaHUS 02122026 1IOK
bubmmotexa
14
Comu 09.12.2026  LIOK
bubmmoteka
15 VYraneBoasl. Kpaxman. XXupsl. benku 16.12.2026 110K
16 [TpupoaHbrii ra3 u HeDTH bubanorexa
PHPOA 23122026 10K
17 JlpeBHss Hayka - acTpoHOMUs. B Mupe 3Be31. bubnmnoreka
HazBanus co3esnuii. Kapra 3Be3qnoro neba 30.12.2026  1IOK
18 Comnre. JIyHa - eCTeCTBEHHBIN CITyTHUK bubnuoreka
3emvutn. KocMuuaeckne uccienoBanus 13.01.2027 1IOK
bubnmnoreka
19 Jlurocdepa. Manrtus. Snpo 20012027 110K
20 I'unpocdepa. UccnenoBanus MOpCKUX TITyOHH. bubnmnoreka
W3 uctopum cynoctpoeHust 27.01.2027 1OK
21 Atmocdepa. bapomerpsl. BinaxHOCTb. bubnuotexa
I'urpometp u ncuxpomerp 03.02.2027 LOK
bubnmoreka
22 ATMoc(hepHbIe SBICHUS 10022027 TIOK
23 W3 uctopum pa3BuTHs aBUALUU. bubnuoreka
BoznyxomnaBanue 17.02.2027 1IOK
bubnmnoreka
24 Mexanu3mbl. Mexanudeckast padbota 24022027 10K




Oneprus. Mctounuku 3ueprun. TerioBele

Bubanoreka

25 1
JBUTATENH. [[BUTraTe I BHYTPEHHETO CTOPAHMS 03.03.2027 1IOK
bubnuotexa
2 1
6 DNEeKTPOCTAHITUN 10032027  LIOK
97 ABTOMAaTHKa B HaIlIeH xu3HU. MUKPODOH U 1 bubnuoreka
I'POMKOTOBOPUTEITH 17.03.2027 1OK
bub.
28 Panuo u TeneBunenue. Hayka ceromus 1 07.04.2027 L[HOIJZHOTGKa
29 Marepuains! uisi COBpEMEHHON TEXHUKH. 1 bubmmoteka
HckyccTBEeHHBIE KPUCTAILIBI 14.04.2027 1IOK
bubnmnoreka
30 Hommvepet 1 21.04.2027 IIOK
31 X 1 bubnmnoreka
MMHUYECKHE BOJIOKHA 28.04.2027 110K
32 Ka eamia 1 bubnmnoreka
U pe3uH
YIYKHD 05.05.2027 110K
7 .H
€30I1aCHOCTB Jiroiel. KoHTposb 3 12.05.2027 110K
COCTOSIHUEM aTMoc(hepbl
34 DKoHOMHUS pecypcoB. Mcnosib30BaHNE HOBBIX 1 bubnuoteka
TEXHOJIOTHI 19.05.2027 | 1IOK
OBUHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

A.E. I'ypeuu, JI.A. Ucaes, JI.C. [lonTak. BBeeHne B €CTECTBEHHO-HAYYHbIE
npeametsl. duznka. Xumus.: 5 — 6 knacceol / 15-e uzj., crep. — Mockga :

IIpoceenienune, 2025.

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

[Toypounsie pazpaboTku. Metoauueckoe rmocoodue it yauTens. S -6 kiace

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru/
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