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MMOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YUYEGHOI'O ITPEJIMETA "Bsenenue B
€CTECTBEHHO-HAay4YHbIE ITpeaMeThl. Pusnka. Xumus."
OO1ast xapakTepuCTHKA

«BBeneHne B ecTeCTBEHHOHay4Hble NpeaMeTsl. Pusuka. Xumus» —
MHTEIPUPOBAHHBIN KypC I MIAAMIHAX MOAPOCTKOB, B COACPKAHUU KOTOPOTO
paccMaTpUBarOTCS IYTH ITO3HAHUS YEJI0BEKOM IPUPOJIBI.

M3yyeHne AaHHOrO Kypca B OCHOBHOM IIKOJIE HAINPABICHO Ha JOCTHIKEHUE
CJIEIYFOLIUX

BBenenve gusuku U XuMuu Ha paHHed craguu oOydeHus B 5S—O6 Kkiaccax
TpeOyeT HW3MEHEHUs Kak (OpMbl H3JIOKEHUS y4eOHOro marepuana, Tak H
METOAMKHU ero npenoaaBaHus. [loaTtomy ocoboe BHHUMaHHE B TIOCOOMU YAEIECHO
(pOHTANIBHBIM 3KCHEPUMEHTANIbHBIM 3aaHusAM. [lpeamnonaraercs, 4ro Ba)kKHOE
MECTO B Ipolecce paboThl HaJ KypcoM 3aliMyT PUCYHKHM pa3iIMuYHBIX SIBJICHUI,
ONBITOB M HU3MEPHUTENBHBIX NPUOOPOB. bosblnoe KOIMYECTBO KaueCTBEHHBIX
BOIIPOCOB, HCIIOJIb30BAHUE WIPOBBIX CHUTyalludi B IPENOJABAHUM JIOJKHO
CIIOCOOCTBOBAThH CO3JJaHUIO0 UHTEPECA YUAIINXCS K IPEIMETY U CTPEMIIEHUIO K €r0
MOHUMAaHHUIO.

Conepxanue Kypca HMEET OCOOCHHOCTH, OOYCIJIOBJICHHBIEC, BO-TIEPBBIX,
3alayaMy  pa3BUTHS, OOY4YEeHMS W BOCIHMTAHMS  y4yalluXcs, 3aJlaHHBIMU
COLMAJIbHBIMU TpeOOBaHUSIMH K YpPOBHIO pPa3BUTUS HUX JIMYHOCTHBIX U
NIO3HABATEJIbHBIX KAaueCTB; BO-BTOPBIX, NMPEAMETHBIM COJEPKAHUEM CHCTEMBI
oOIIero CpenHero oOpa3oBaHUSs; B-TPETHHX, NMCUXOJOTUYECKUMH BO3PACTHBIMU
O0COOEHHOCTSIMU 00y4aeMBbIX.

JlesTeIbHOCTHBIM TOAXOA K pa3pabOoTKe COAEpKaHUS Kypca IO3BOJSIET
pemarb B XOJIe €ro M3y4eHHs psii B3aMMOCBSI3aHHBIX 3a7ad: o00ecreyuBaTh
BOCIIPUSTUE, MOHMMAHWE M 3allOMUHAHWE 3HAHUW, CO3JaBaTh YCIOBUS IS
BBICKA3bIBAaHUS  IOJAPOCTKOM  CYKIEHHH  HAy4YHOro,  HPaBCTBEHHOIO,
ACTETUYECKOr0 XapakTepa MO IMOBOAY B3aMMOJEHCTBHS YEIOBEKAa W MPUPOJBI;
YAENATh BHMMAaHUE CHUTyalusM, [I/€ y4YallWidcsd  JOJDKEH  pas3nyarh
yHUBEpCalbHble (BCEOONIME) M YTWIMTAPHBIE IIEHHOCTH; MCIOJb30BaTh BCE
BO3MOXKHOCTH  JIJIi  CTAQHOBJICHMSI  MPUBBIYEK  CJENOBATh  HAay4YHbIM U
HPaBCTBEHHBIM MPHUHIMIIAM W HOpPMaM OOIIEHUS U ACSATENbHOCTU. TeM caMbIM
CO3JAI0OTCS YCJIOBHS JJI1 UHTETPAIIMU HAyYHbIX 3HAHUN O IPUPOJHBIX CUCTEMAX U
Ipyrux cep CoO3HaAHUS: XyI0KECTBEHHON, HPAaBCTBEHHOM, MPAKTUUECKOH.



[TonobHoe mocTpoeHue Kypca HE TOJBKO IO3BOJSIET peEIIaTh 3aJauH,
CBSI3aHHbIE C OOYYE€HUEM U Pa3BUTHUEM ILLIKOJIBHUKOB, HO U HECET B ce0e OOJIbIION
BOCIIUTATEIbHBIA MOTEHIMAI. BocnuTeiBaromas QyHKIUSA Kypca 3aKJII0YaeTcsl B
(GOopMHUPOBAHNN y MJIAALIUX MMOAPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYKAIOIIErO
MHUpPa U CBOUX CBSI3€il C HHUM: 3KOJOTHUYECKH OOOCHOBAHHBIX MNOTPEOHOCTEH,
WHTEPECOB, HOPM U IIPaBUIL.

OcHOBHOE cOJiepKaHHE Kypca BKIIFOYAET Pa3JIeybl:

«BBenenue», B KOTOPOM JAETCS MNPEACTABICHUE O TOM, YTO H3Y4YarOT
buzuka u xumus, «Tena. BemectBa. VX cBoiicTBay, «B3aumojencTBue Tem»,
«Du3nvecKre 1 XUMUYECKHUE SBICHUN», «HeI0BEK U IPUPOIa».

M3 Bcero KOMILIEKCa COBPEMEHHBIX METOJOB MO3HAHUS MPUPOJBI B Kypce
COJIEpKaTCsl CBEJIEHHUS O HEKOTOPbIX W3 HUX: HAOMIOACHUSX, W3MEPEHUSX,
DKCIEPUMEHTAX, MOJEIUPOBAHUN — W IOKA3BIBACTCA MX B3aUMOCBS3b; JAKOTCA
CBEJIEHUSI O MPUOOpax W MHCTPYMEHTaX, KOTOPbIE YEJIOBEK MCIOJB3YET B CBOEH
IIPAKTUYECKOMN JAEATEIBHOCTH.

Beimonsss IIPONEACBTUYECKYIO poJIb, Kypc «BBeznenue B
€CTECTBEHHOHAy4YHbIe IpeaMeTel. Pusnka. XuMus» CONEPKUT CUCTEMHBIE, a HE
OTPBIBOYHBIC 3HAHUA. bOJbIIOE BHUMAaHHWE B HEM YJIEIACTCS IIPEEMCTBEHHBIM
CBA3AM MEXAY HadaJlbHOM M OCHOBHOM IIKOJIOW, MHTETpaldy 3HAHUM BOKPYT
BEIYIIUX HWJEH, ONpeNeisIoIUX CTPYKTYpy Kypca U CIHOCOOCTBYIOIIHMX
(OpMHPOBAHHUIO LEJIOCTHOTO B3IJIsiAA HA MHUP.

B kypce maroTcs mepBble IPEACTABICHUS O TaKUX MOHATHAX, KaK «Maccay,
«B3aNMOJEHCTBUE», «CUJIA», <«QHEPTUN», «aTOM», «MOJIEKYJIa», «XMMHYECKUI
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 €€ IBHKEHUS BCErlla B3aUMOCBS3aHbI, YTO OOBEKTHI
IpUpOAbl 00pPa3yIOT LEJIOCTHBIE CUCTEMbI, OTHOCUTEIBHO YCTOWYHUBHIE, HO B TO
K€ BpeMs JuHaMu4Hble. Hapymenne 3Tol AMHaMHYECKON YCTOMYMBOCTH CUCTEM
MOXET TPUBECTH K HEXKENATENbHBIM MOCHEACTBUSIM. OCO3HAHHE HSTOU WIEU
BaXXHO JUISi NMOHMMAaHHUS SKOJOTMYECKMX mpobsieM. WHTerpamus pasianyuHbIX
€CTECTBEHHOHAYYHBIX 00acTel 3HaHWs OCHOBaHa Ha MPEACTABICHUHU O €IUHCTBE
IPUPOJIBI U OOIIEM JIJIsl BCEX €CTECTBEHHBIX HayK METO/IE TTO3HAHUS.

CopepxaHne JaHHOTO Kypca CTPOUTCS HAa OCHOBE JE€ATEIbHOCTHOIO
MoAX0/1a. Bosnieuenue yqaImxcst B pa3HOOOpa3HYIO y4eOHYIO,
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

Copep:xaHne Kypca HallpaBJICHO HA JJOCTHKCHHE IIEJICH:
— MPOTEACBTUKA OCHOB (DM3HKHU U XUMHH,
— TIOJIYYCHHE YYalTUMHUCSA TPEICTAaBICHUNH O METOoJaX HAyYHOTO ITO3HAHUS
pUPOALL, (HOPMUPOBAHKE DIECMEHTAPHBIX YMEHUN, CBA3AHHBIX C BBIMOJTHECHUEM
y4eOHOTr0 J1abOpaTOPHOTO IKCIIEpUMEHTA (MCCISIOBAHMUS ).
— (QopmupoBaHue Yy YyUamMXcsd YCTOWYMBOTO WMHTEpeca 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 yacos. 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 HExXUBasA. SIBIeHHUS NPUPOAbI. UenOBEK — 4YacTb HPUPOLBI.
Bnusnue dyenmoBeka Ha mnpupony. HeoOxonuMocTh HU3ydeHUs TNPUPOABI U
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 (U3MYECKUM M XHUMHUYECKUM 000pYAOBaHUEM:
npobupka, konba, madopaTOpHBIM CTakaH, BOpPOHKA, NMIETKA, IINaTelb,
IUIACTMACCOBBIA M METAJUIMYECKUM IITATHBBI, JEp)KaTeiab I MPOOHPOK.
HarpeBatenbHblii  mpubop, ocoOeHHOCTH TuiamMeHu. [lpaBuna HarpeBaHus
BEILECTBA.

N3mepurenbHble NMpUOOPHI: JIMHEWKA, U3MEPUTENIbHAS JIEHTA, BEChI, TEPMOMETP,
MEPHBIA WIMHAP (€IUHUIIA U3MEPEHUH, ITIKaja Mpuoopa, 1eHa JACICHUS Kb,
npejen U3MEPEeHU, paBuia MoJIb30BaAHMUS ).

Tena. BemecrBa. Ux cBoiicTBa (14 1)

XapakTepuCTUKHU Tel U BellecTB (popma, 00beM, 1BET, 3anax). OpraHudeckue u
HEOpPraHUYECKHE BEIECTBA.

TBepnoe, KUAKOE U Ta3000pa3HOE COCTOSHHUS BEIECTBA.

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

Jemumocte BemecTtBa. Monekynsl, atoMmbl, HOHBL. [IpencraBienue o pasmepax
YaCTHI]| BELIECTBA.

JIBrxkenne dactul, BeniecTBa. CBA3b  CKOPOCTH  JIBHJKEHHMSI YacTHL[ C
temrnepatypoil. Huddy3us B TBepAbIX Tenax, IJKUIKOCTAX M  Taszax.
B3auMmopencTBre yacTul] BewlecTBa U aToMOB. llosicHEHUME CTpOEHHsI U CBOMCTB
TBEPJbIX TEJI, KUJKOCTEH U ra30B C MOJIEKYJISIPHON TOUKHU 3PEHUS.

CtpoeHue aToMa M MOHa.

XUMHUYECKHE DJIEMEHTHI (KUCIOPOJ, a30T, BOAOPOJ, KEJIe30, aJlOMUHHMI, Melb,
dbochop, cepa). 3Haku XUMHUECKUX »dJeMeHTOB. Ilepuoauyeckas cucrema
xuMudeckux 3nemeHToB . 1. Menneneena.

BemectBa mpocTeie W CIIOXKHBIE (KUCIOPOJ, a30T, BOJAA, YIJIEKUCIBIA ras,
MOBAPEHHASI COJIb).

Kucnopon. ®orocunres. ['openune B kucnopone. Bomopon. Bozgyx — cmech
ra3os.



PactBOp 1 B3BECH.

Bopna. Bona kak pactBopuresib. O4ncTKa MPUPOIHON BOJIBI.

[110THOCTH BellleCTBa.

B3aumopaeiicrBue Tea (10 4)

H3menenue ckopoctd u (OpMBI Tl MpU WX B3auMOACHCTBUU. JlelicTBHe W
IIPOTUBOJACHCTBHE.

Cuiia kak xapakTepucTuka B3aumoaeicTBus. lunamometp. HeloTOH — eauHuna
CHJIBI.

['paBuTaninoHHoe B3anmojercTBue. BecemupHoe Tsarotrenue u Beenennas. Cuna
TSYKECTH. 3aBUCUMOCTD CHJIBI TSKECTH OT MACCBhl.

Hedopmarus. Paznuunsie Buabl Aegopmannu. Cuiia ynpyroctu, ee HarpaBjieHHeE.
3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliuu.

[lokoii W paBHOMEPHOE MPSMOJMHEWHOE JBWKeHHE Tena. Cuia TpeHus.
3aBUCUMOCTh CWJIBl TPEHHUSI OT CHJIBl TSKECTM U KadecTBa OOpabOTKU
noBepxHocTed. Ponb TpeHus B mpupoje U TexHuke. CrocoObl yCWICHHS U
OCJIa0JICHHS TPEHUS.

DIEeKTpUUECKOE B3aUMOJICHCTBHE. OObsicHeHuE 3JIEKTPUYECKOTO
B3aMMO/JICHCTBUSL HA OCHOBE 3JIEKTPOHHOW TEOPUHU. DIEKTPU3ALUS TEI TPECHUEM.
[Tepenava 3MeKTpUUECKOTO 3apsiia IPU COIMMPUKOCHOBEHUH.

B3auMopencTBre OTHOMMEHHO U PA3HOUMEHHO 3aPSKEHHBIX TEl.

MaruauTtHoe B3aumoencTBue. [locToOsTHHBIE MATHUTHI, UX JICHCTBUE HA JKEJIE3HBIC
Tena. [1onrockl MarHuToB.

MarnutHass crpenka. 3emiisi Kak MarHuT. OpUEHTHpOBaHHE IO KOMIMacy.
[IprmeHeHne MOCTOSIHHBIX MarHUTOB.

JlaBiieHne Tena Ha onopy. 3aBUCUMOCTb JABJICHHS OT IUIomaan onopsl. [lackanib
— €JIMHULIA JaBJICHUS.

[lepenaua naBieHUs XUAKOCTAMH W rasamu. 3akoH [lackama. JlaBmenue Ha
rITyOMHE KHUJIKOCTH.

CooOwaromuecs cocy/ibl, UX TPUMEHEHUE.

JelictBue XKUIAKOCTE HAa TNOTPYKEHHOE B HHUX TeNo. ApXMMeIoBa CHIA.
3aBUCHUMOCTh apXMMEI0BON CHIIBI OT POjia KHUAKOCTH U OT 00beMa MOTPY>KEHHOMN
YacTH Teja. Y CIIOBUS IIJIaBaHUsI TE.

dusnyecKkue 1 XuMu4ecKkue siBjieHus (24 4)

MEXAHNWYECKUE ABJIEHU A

[TonsaTre 00 OTHOCUTEIBHOCTH MEXaHWYECKOTO JBIKEeHUS. Pa3HOOOpa3HbIe BUIbI
MEXaHUUYECKOTO JBWXEHUS (TPSIMOJIMHEHHOE, KPUBOJIMHEHWHOE, IBHXKEHHUE IO
OKPYXHOCTH, KoJiebaTellbHOe). MeXaHnyeckoe ABUKEHUE B TIPUPOJIC U TEXHHKE.



[Tyt m Bpemst aBmxeHus. CKOpPOCTh JIBH)KEHHs. PaBHOMEpHOE, YCKOPEHHOE U
3aMEJIEHHOE IBU)KCHHE.

3BYK KaK HCTOYHUK MH(popManuu 00 OKpykawomeM mupe. VIcTOUHUMKH 3BYyKa.
Konebanue — HeoOXoauMoOe yClIOBHE BO3HUKHOBEHMS 3ByKa. OTpaxeHUE 3BYKa.
9xo. ['omoc u ciyX, ropTaHp U yxo.

TEIUIOBBIE ABJIEHUA

H3meHneHnne o6beMa TBEPIBIX, KHUAKUX M Ta3000pa3HbIX TEJ MPU HAarpeBaHUU U
OXJIQXKJEHUHN. Y YeT TEIJIOBOTO PACIIMPEHUS U UCIIOJIb30BAaHNE €r0 B TEXHUKE.
[InaBnenue u orBepaeBanue. TasHue cHera, 3aMep3aHue BOJBI, BBIIUIABKA YyT'yHa
Y CTaJIM, U3TOTOBJICHHUE JIE€TAJIEN OTIMBKOM.

Hcnapenne xuupkoctedl.  (OxyaxaeHue OKMIKOCTEHM IMpU  HCIAPEHUM.)
Konnencanusi.

Temnonepenaya.

6 KIIACC

OJIEKTPOMAT'HUTHBIE ABJIEHUA

DNEeKTpUYECKU TOK KaK HaIPaBIICHHOE [BUXEHUE DJIIEKTPUUYECKHX 3apsiIoB.
Cuna Toka. Ammnepmerp. AMmnep — eauHUNA CWiIbl TOKa. [lOCTOSIHHBIA U
nepeMeHHbll TOK. Hanpsokenue. BombTMmeTp. BosbT — equHnna HanpspKeHUs.
Hctounuku Toka: OaTapeilka, aKKyMyJsTOp, T€HEepaTop 3JIEKTPUYECKOro TOKa
(6e3 paccMOTpEHHUS UX YCTPOUCTRA).

Onektpuueckue nenu. IlocmenoBarenbHOE U MHapajUIeIbHOE COEIUHEHUS.
JewnctBus Toka. TeminoBoe IEMCTBUE TOKA.

Jlammibl HakaMBaHUS. DJIEKTPOHArpeBaTEIbHbIC TPUOOPHI. MarHuTHOE JEHCTBUE
TOKa.

DJIEKTPOMAarHuThl W WX TOpuUMEHeHue. JlelicTBME MarHuta Ha  TOK.
DJIEKTPOABUTATENN. XUMUYECKOE JEHCTBUE TOKA.

CBETOBBIE ABJIEHUA

CBeT Kak UCTOYHUK MH(POpPMAIIUU YeJIOBeKa 00 OKpyskaroiieM mupe. ctounnku
cBeTa: 3Be3/1bl, CONHIIE, JIEKTPUUYECKUE JIaMIIbI U JIP.

[IpssmonuHEHOE pacrpocTpaHeHHWe CBeTa, oOpazoBaHue TeHed. OTpaxeHue
CBETa. 3epKaja.

[Ipenomnenue cBera. JIMH3BI, UX TUIBI U W3MEHEHHE C UX IMOMOUIBIO (POPMBI
CBETOBOI'O MyYKa.

OnTtuueckue mpuOOpHI: (oToamnmapar, MPOSKIIMOHHBIA ammapar, MHKPOCKOIL,
TeJecKon (HazHadyeHue mpruOOpoOB, UCIIOIH30BAHNE B HUX JIMH3 U 3€pPKal).

['na3 u oukm.

Paznoxenue 6emoro ceera B criektp. Pagyra.



XUMHNYECKUE SABJIEHUA

XHUMUYECKHUE PEAKLIUH, UX TPU3HAKU U YCIOBUSA UX MTPOTEKAHMUS.

CoxpaHeHre MacChl BEHIECTBA PU XUMHUYECKUX PEAKIIHIX.

Peakunn coenrnHeHus U pa3noxkeHus. ['opeHne kak peakiuusi COeTMHEHUS.
Oxcuapl (YriaeKUCHblid Ta3, HeTallleHas: U3BECTh, KBApIl); HAXOXKICHUE B IPUPO/IE,
busznyecKkrue 1 XuMUIEeCKIe CBOMCTBA; MPUMEHEHHE.

Kucnorel, mnpaBuna padOTbl € KHCIOTaMH, WX MpuMeHeHue. (OCHOBaHUS.
CpoiicTBa mIenoyeil, mpaBmia pabOTbl ¢ HUMHU, UX (PU3UUYECKHE U HEKOTOPHIC
XUMUYECKUE CBOMCTBA; TPUMEHEHHUE.

Conu (moBapeHHasi COJib, COJa, MEJ, MPaMop, MU3BECTHSK, MEAHBIA KyHOpOC U
1p.). HaubGonee

XapaKTEepHbIC TPUMEHEHUS COJIEH.

HaunGoiiee n3BecTHBIE OPraHUYECKHE BEIIECTBA — YIIEBOABI (TII0OK03a, caxapo3a,
Kpaxmai), HEKOTOpblE MX CBOICTBa, NMpPUMEHEHUE; OENKH, UX pOJib B JKU3HU
YEJIOBEeKa, HWCKYCCTBEHHas IMHINA; JKUPbl, MX pOJIb B JKU3HU YEJIOBEKA,
UCIOJIb30BaHUE B TEXHUKE; IPUPOIHBIN ra3 U HEPTh, MPOIYKTHI UX NIEPEPAOOTKH.
Yenosexk u npupoaa (18 41)

3EMJIS — INIAHETA COJIHEYHOM CUCTEMBI

3Be3nHOE HEOO: CO3BE3AMs, IUIAHETHl. Pa3BUTHE NpENCTaBICHUN YeOBEKa O
3emne. Conneynas cucrema. ConHue.

JIBrxkeHue 3emiin: BpalleHUe BOKPYI COOCTBEHHOM OCH, CMEHAa JHS M HOYM Ha
pa3JIMUHBIX MIUPOTaX, oOpaiieHue 3emiin BOkpyr ComHIla, HAKJIOH 3€MHOM OCH K
IUIOCKOCTH €€ OpOUTHI, CMEHa BPEMEH roJia.

Jlyna — cnytHuk 3emun. ®a3zbl JIyHBL.

M3MeHeHne Topu30HTaIbHBIX KOOPINHAT HEOECHBIX TEJl B TEUEHUE CYTOK.
3HAKOMCTBO C NPOCTEHIIMMU aCTPOHOMHUYECKHMHU MpHOOpaMu: acTpoisous,
TEJIECKOII.

UccnenoBanust kocmuueckoro mpoctpanctBa. K. O. [wuonkosckumii, C. IL
KoponeB — ocHoBaTenu coBeTckoM KOcMOHaBTUKH. [O. A. ['arapuH — mnepBblii
KocMOHaBT 3emuid. MckyccTBeHHble  cmyTHUKM — 3emiu.  OpOuTaibHBIC
KocMuueckre craHuuu. Kopaliau MHOropa3zoBoro Hcmoib3oBaHus. [Iporpammbl
OCBOEHHS KOCMOCA: OT€YECTBEHHbIE, 3apyOEIKHbIE, MEXTyHAPOIHbIC.

3EMJIA — MECTO OBMTAHUA YEJIOBEKA

Jlutocdepa, MaHTHUA, AAPO; YBEIMYECHHE IJIOTHOCTH W TEMIEPaTypbl 3eMJIH C
riryouHon. 3yyeHue 3eMHbIX HeJp.

I'uapocdepa. Cynoxoactso. McciaenoBanue MOPCKUX ITyOHH.



Atmocdepa. AtTMochepHoe mgaBieHue, OapomeTrp. Brnaxnocth Bo3myxa,
OIpPE/IEIICHUE OTHOCUTENBHOM BJIAXKHOCTH. ATMOC(EpHBIE SBIEHUS, TPOM U
MoJiHus. OcBOeHHE aTMOC(hEephl YETOBEKOM.

YEJIOBEK AOITOJIHAET [IPUPOY

MexanusMbl. Mexannueckas padora. DHeprusi. CHHTETUYECKHE MAaTepUaIbL.
MexaHu3Mbl — MOMOUTHUKY YenoBeka. [IpocTeie MexaHU3MBbl, pplyar, HakJIOHHAs
TUIOCKOCTb, MO/IBMKHBIN U HEMOJIBUKHBINA OJIOKU; X Ha3HAYCHUE.

Mexanndeckasi paboTa, yCIOBHS €€ COBEPIICHHUS.

JIxoynp — enuHuLA padoThI.

Oneprus. Mcrounuku sHepruu. Paznuunblie Buasl TorumBa. ColHEUHast SHEPIus,
€e poJib Ul U3HU Ha 3emie. TeruioBble JBUraTelld, JABUIaTEId BHYTPEHHEIO
CTOPaHUS; UX IPUMEHEHHE.

TenoBbie, aTOMHBIE U THIPOIJIEKTPOCTAHIIHH.

Co3nmanme MaTepuaaoB C 3apaHee 3aJaHHBIMH  CBOWCTBAMHU: TBEpIbIE,
XKapOMPOYHBIE, MOPO3OCTOMKIE MAaTePHAIIbI, UCKYCCTBEHHBIE KPUCTAILIHI.
[Tomumepsl, CBOWCTBA U MPUMEHEHUE HEKOTOPBIX U3 HUX.

BonokHa: npupoiHble U HCKYCCTBEHHBIE, MX CBOICTBA U IPUMEHEHHUE.

Kayuyku u pe3uHa, X CBOWCTBa M NpPUMEHEHHE. 3arps3HEHHE aTMoc(epbl U
ruapochepsl, UX BIWAHHE Ha 3710pOBbe mrojed. KoHTponb 3a cocTossHuEM
aTMoc(epbl U THIPOCPEPHI.

ParnmonansHoe MCTHOIB30BaHUE TOMUMBA. VICIONBb30BaHWE DHEPTHH PEK, BETPa,
IPUIUBOB, Teria 3emin, dHeprun CoHIa.

CoBpeMeHHas HayKa U POU3BOJICTBO.

Pa3BuTHe Hayku Kak Crioco0 MO3HAHUS OKPYXKAIOUIero MHUpa.

VYnpasnenue IPOU3BOJICTBOM: pOJIb aBTOMATHUKH, AIIEKTPOHUKHU.
Komnerorepusaius npou3BoACTBA.

Po6oTe1. IlexnaBTOMAaTHI.

CpeacTtBa cBs3uM M nepedada uHpopmanuu: tenerpad, TeneoH, paanuocBs3b
(pamuocraHius,

pazvoBOJIHBI, aHTEHHA, TPUEMHUK, TPOMKOTOBOPUTEIH), TEIEBHUICHHUE.

JlaGopaTopHbie padoThI U ONBITHI

3HAKOMCTBO C JIa0OpaTOPHBIM 000pYy/10BaHUEM. 3HAKOMCTBO C MU3MEPUTEIbLHBIMU
npudopamu. OnpeneraeHue pa3sMepoB Tena.

N3mepenne oObema xuakoctu. M3mepenne oO0beMa TBepaoro tena. CpaBHEHUE
XapaKTepUCTHUK TeJl.

Habnronenne pa3inuuHBIX COCTOSHUM BemiecTBa. lM3MepeHue Macchl Tela Ha
pPBIYAKHBIX Becax. M3MepeHue TeMnepaTypbl BOAbI U BO3AyXa.



Habmonenue nenumoctu BemiectBa. Habmonenue sisinenus nuddysun.
Hab6nronenue B3auMoIeHCTBUS YACTHUI PA3IMUHbBIX BEIIECTB.

HabGmronenue ropenus.

OOHapyKeHue KUCI0pOoia B COCTABE BO3/AyXa.

[IpuroroBnenue pacTBopa ¢ ONpPEAEICHHON MacCOBOU JTOJIEN TOBAPEHHOM COJIH.
Omnpenenenre pacCTBOPUMOCTH BEIIECTB HUITBTPOBAHUEM.

N3Mepenue II0THOCTH BEIIECTBA.

Hab6nronenne BO3HUKHOBEHUS CHITBI YIIPYTOCTH TpH eopMaIuu.

HabGmonenue paznuusbix BuUIoB gedopmanuu. VccnenoBanue 3aBUCHMOCTH
CWJIBI YIIPYTOCTH OT Jehopmaliuu.

N3mepenune cuiibl. I3MepeHue Cuibl TPEHUS.

N3yueHnne pa3anyHbIX BUJIOB TPEHHUSL.

HaOmronenue B3auMoi€ICTBUSI HAAJIEKTPU30BaHHBIX TEJL.

Habnrogenne MarHuTHOro B3aumoneucTBus. OmnpeneneHue NaBlEHUs Tejla Ha
OTopy.

Hab6nronenue 3aBUCUMOCTH JaBICHUS KUAKOCTH OT TJTyOUHBI IOTPY>KEHHUS.
HabGnronenue ypoBHS KUAKOCTH B COOOIIAIOMINXCS COCY/1ax.

N3mepeHne BhITaIKUBAKOIIECH CHJIBI.

OT 4ero 3aBUCHUT BHITAIKMBAlOIIAs (apXuMe0Ba) cuia’?

BrisicHenue ycnoBusi mjiaBaHusi Ted. M3MmepeHue myTd U BPEMEHU JIBHXKCHUSI.
Briuncnenne ckopoctu ABukeHUs Opycka. HaOmroneHue OTHOCHUTENBbHOCTU
nBrbkeHUs1. HaOmoieHre HICTOUHUKOB 3BYKA.

HabGmronenune n3MeHeHus JJIMHBI Tejla MPY HarpeBaHUM U OXJIAXKICHUU.
HaGmronenne u3sMmeHeHuss oObeMa >KUIKOCTEH W Ta30B IPU HArpeBaHUU U
OXJIAXKCHUU.

OTnuBKa WrpymieyHoro cojjaTvka. HarpeBaHue CTEKJISHHOM — TpyOKw.
HaOmronenue 3a njiaBjieHUEM CHeEra.

HaOmronenne wucmapeHuss W KOHJEHCAllMM BOJbl. PacTBopeHwe conum U
BBITIApUBaHUE €€ U3 pacTBOpa. OT Yero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH ?
Hab6nronenune oxnaxk1eHus KUIKOCTH TIPU UCTIAPEHUU.

Hab6nronenue TemionpoBOHOCTH BOJIBI, BO3AyXa U METAITMYECKOTO CTEPIKHS.
[TocnenoBarenbHOE coenuHeHue. [lapannenpsHoe coenuHEHNE.

HaOmronenne TtemsioBoro aeiictBus Toka. HaOmromeHne MarHUTHOIO JE€HCTBHS
Toka. COOpKa MPOCTEUIIETO AIEKTPOMArHuTa.

JleficTBHe MaruuTa Ha MPOBOJHUK C TOKOM. Ha00/IeHre XUMHUYECKOT0 ICUCTBUS
ToKa. CBET U TECHb.

NzroTtoBnenne kamepsl 00cKypbl. OTpakeHUE CBETa 3ePKAJIOM.

[Tomy4yenune n300paxxeHus: MpeIMeETa B INIOCKOM 3epKalie.



Habmonenue 3a mpenomieHuem cBeta. HaOmiogeHue m3o0pakeHUU B JIMH3E.
Habnrogenue ciekTpa COJTHEYHOrO CBETa.

HaGmonenne ¢Gu3Myeckux W XUMUYECKUX sABJICHHUM. JlelicTBHE KHUCIOT U
OCHOBAHMI HAa UHJIUKATOPBI.

BrsicHeHHE pacTBOPUMOCTH cosiel B BoJe. PaciosHaBanue kpaxmaiia.
Habmronenue 3se3nuoro neda. Habmonenue JIyHsl B Teseckor.

Omnpenenenue azumyrta CoaHIA C MOMOIIBIO KOMITaca

W3roToBieHne acTposisiOny U ONPEEIEHUE C €€ MOMOIIBIO BBICOTHI 3BE3/.
N3mepenne armochepHoro AaBieHus: 6apomeTpoM. M3roToBieHne rurpomMeTpa.
N3yueHue nencTBus ppryara.

N3yuyenue aeicTBUS MPOCTHIX MEXAHW3MOB. Briuncienne MexaHn4eckoi padoThl.
BelpamuBanue kpuctamia. 3HAKOMCTBO € KOJUIEKLIHMEW TuIacTMacc. 3HAKOMCTBO C
KOJUUIEKIIUEN BOJIOKOH.

M3MeHeHne CBOWMCTB MOJMATUIIEHA NPU HarpeBaHuu. Pacno3HaBaHue IpUPOIHBIX
U XMMHUYECKUX BOJIOKOH.

COopka u ucnbiTaHue TenerpadHoro anmnapara.

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI
JINYHOCTHBIMHM  pe3yJIbTATAMH u3yueHuss  Kypca  «BBeneHue B
€CTECTBEHHOHAay4YHbIe npeaMeThbl. Ou3uka. XuMush SBISIOTCS:

— pa3BUTHE I103HABATENbHBIX HMHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEN yJaluxcs;

— ¢opMupOBaHUE MOTHUBAIIMU K U3YUYEHUIO B JaJbHENIIEM (PU3NKU U XUMUH;

— BOCIHATAHHE OTBETCTBEHHOI'O OTHOUIEHWS K MPUPOJE, OCO3HAHME
HEOOXOJMMOCTH 3alIUThl OKPYKAIOIIEH Cpelibl;

— (opMUpOBaHUE JTMYHOCTHOTO OTHOIICHUS APYT K JIPYTY, K YUUTEIIO.
MeTanpeaMeTHBIMH Pe3yJIbTaTAMM W3YUYCHHUS Kypca SIBIISIFOTCS:

— OCBOEHHUE MPUEMOB HCCIENA0BATEILCKOW AEATENBHOCTH (COCTABIICHUE IUIaHA,
UCIOJIb30BaHUE TpHOOPOB, (POPMYIMPOBKA BHIBOAOB H T. 11.);

— (QopmupoBaHue MNpueMOB paldOThl ¢ UHMOpMalMEH, MNPEACTaBICHHON B
paznuyHoii popme (Tabmuiisl, rpaguku,

PUCYHKH U T. J.), HA Pa3IMYHbIX HOCUTENAX (KHUTH, IHTEpHET, mepuoandecKue
W3JaHUs U T. 1.);

— pa3BUTHE KOMMYHUKATUBHBIX YMEHHUIN U OBJIAJCHUE OMBITOM MEXIUYHOCTHOM
KOMMYHUKAIMK (BEIEHWE JAHMCKYyCCHHM, paboTa B TpYINax, BBICTYIUICHHE C
COOOIIEHUSIMU U T. 1.).

IIpeamMeTHBIMH  pe3yJbTAaTAMHU u3ydeHuss  Kypca  «BBenmenwe = B
€CTECTBEHHOHAYYHbIE peaMeThl. Pu3uka. XUMUs» SBISIOTCA:



— OCBOEHHE 0a30BBIX €CTECTBEHHOHAYYHBIX 3HAHWHA, HEOOXOAUMBIX IS
JAJIbHENIIET0 U3yUEHUs! CUCTEMATUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (hopMHpOBaHUE PTIEMEHTAPHBIX UCCIEA0BATEIbCKUX YMEHUI;

— NIPUMEHEHUE TOJYYEHHBIX 3HAHUH U YMEHHUH IS PEIICHUs MPAKTUYECKUX
3ajay.

OOecreynTh MAOCTIKEHHE IUIAHUPYEMBIX pE3yJlbTaTOB OCBOCHHUS OCHOBHOM
0o0pa3oBaTeNbHOM MPOTpamMMbl, CO37aTh OCHOBY JJsi CaMOCTOSTEIHHOTO
YCIICITHOTO YCBOCHHSI OOYYAarOIMIMMHCS HOBBIX 3HAHUM, YMEHHH, BUIOB U
CHOCOO0OB  JEATENIBHOCTH JOJKEH CHUCTEMHO JEATENBHOCTHBIM moaxona. B
COOTBETCTBUM C 3TUM MOJIXOJOM UMEHHO aKTUBHOCTb O0YYaIOUIMXCS MPU3HAETCS
OCHOBOM JIOCTHIKEHHUSI pPa3BUBAIOIIMX Iiened oOpa3oBaHMs. OTH 3HAHUS HeE
nepesaloTcss B TOTOBOM BHIE, a JOOBIBAIOTCA Yy4YalIUMHCS B TIpoOIEcCe
ITO3HABATEIILHOU JEATEIIBHOCTH.

OgHuM ©3 TMyTed MOBBIIEHUS MOTUBAMM U 3(PPEKTUBHOCTH y4eOHOU
JIESITEIbHOCTH B OCHOBHOHM IIKOJIE SIBJIETCS BKJIIOYCHHE YYallUXCsl B y4eOHO-
UCCIIEIOBATENbCKYI0 U TMPOEKTHYIO AESITENbHOCTb, KOTOPas MMEET CJENyIOIIHe
0COOEHHOCTH:

1) uenu u 3a7auu 3TUX BUAOB JEATEIBHOCTU YYalllUXCSl OMPEIEISIIOTCS KaK UX
JUYHOCTHBIMH MOTHBaMH, TaK U COLUAJIBHBIMH. OTO O3HAYaeT, 4YTO TakKas
JeSITENIbHOCTD TOJKHA OBITh HAIIpaBlieHa HE TOJBKO Ha

MOBBIIIICHHE  KOMIIETEHTHOCTH  TOAPOCTKOB B MPEAMETHON  0obOmacTw
OTIpEICTIEHHBIX YI€OHBIX IUCIUIUINH, HE TOJHKO HA Pa3BUTHE UX CIIOCOOHOCTEH,
HO U Ha CO3/IaHUE MPOYKTa, UMEIOIIET0 3HAYUMOCTD IS APYTHUX;

2) y4eOHO-HMcCcleAOBaTeNbCKasi M NPOEKTHAs JEATEIbHOCTh JIOJKHA OBITh
OpraHHW30BaHa TakuM OOpa30M, 4YTOOBI YydallMecs CMOIJIM pPealu30BaTh CBOU
NOTpeOHOCTH B OOIIEHHWH CO 3HAYUMBIMH, pe(epeHTHbIMU Tpymnrnamu
OJTHOKJIACCHUKOB, yuuTesnen u T. 1. CTpos pa3muyHOTO pojia OTHOIICHHUS B XOJI€
LIEJICHAIIPABJIICHHON ITOMCKOBOM TBOPYECKOW M TPOAYKTUBHOW JEATEIBHOCTH,
MOJIPOCTKHA OBJIAJIEBAIOT HOPMaMH B3aMMOOTHOLICHHH C pa3HbIMH JIIOIbMH,
YMEHHMEM TMEpPEeXOAUTh OT OAHOrO BHIA OOIIEHUS K JPYroMy, MNPHOOPETaroT
HaBbIKM HHJMBUIYaJbHOM CaMOCTOSITENIbHOM paboOThl W COTPYJHUYECTBA B
KOJUIEKTUBE;

3) opranuzanys y4yeOHO-HCCIEAOBATEIbCKUX M MPOEKTHBIX PabOT IMIKOJBHUKOB
o0ecrieunBaeT COUeTaHWE PA3TUYHBIX BHOB IO3HABATEIHHOW ACSATENbHOCTH. B
ITHX BUAAX JACATEIBHOCTH MOTYT OBITh BOCTPEOOBaHBI MPAKTUYECKH IHOOBIC
CIIOCOOHOCTH TOIPOCTKOB, pPEaTN30BaHbl JHYHBIE MPUCTPACTUS K TOMY WU
UHOMY BUAY ACSITEIbHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnsie | IIpakruueckue (mudpp )
MPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 Tema 1. Beenenune 2 0 0 bu6mmoreka [IOK
2 Tema 2. Tema. BemectBa. Ix CoiicTBa 14 0 0 bu6mmoreka [IOK
3 Tewma 3. B3aumoericteue Ten 10 0 0 bubmmoreka [JOK
4 Tema 4. ®Ou3nyeckre 1 XUMUYCCKUE SBICHUS 8 0 0 bu6mmoreka [IOK
OBIIEE KOJIMYECTBO YACOB I10 34 0 0

ITPOI'PAMME




6 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Tema 4 (nponosxenue). Puzndeckue u 16 0 0 BuGmorexa LIOK
XMMHUYECKHE SBICHUS
2 Tema 5. YenoBek u mpupoaa 18 0 0 bubmmoreka [IOK
OBUHIEE KOJIMYECTBO YACOB IO 34 0 0
IMPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

5 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
ara uudpoBbIie
Ne n/m Tema ypoka KonTpoabubie | IlpakTnueckue A op
Bcero H3ydeHust odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Tpupona. Yenosek npeodpasyer
npupony. Tena u Bewecrtsa. UYro
1 1 0 0 bu6 K
u3ydaer ¢pusnka. Uto u3yyaeT XuMusl. 03.09.2026 uonmorexa LO
Hayunslii MeToA
JlaboparopHoe 060pya0BaHHE.
2 1 0 0 bu6 K
N3mepurenbHbie TPHOOPHI 10.09.2026 uomwotexa O
3 dopma, 00bEM, TIBET, 3ammax 1 0 0 17.09.2026 bubmuoreka [JOK
4 CocrosiHHE BelecTBa 1 0 0 94.09.2026 bubmmoreka [JOK
Macca. IIpaBuna n3mMepeHus Macchl ¢
1 b K
> MTOMOIIBIO PHIYAKHBIX BECOB 0 0 01.10.2026 nommorexa IO
T 1 b K
6 eMmeparypa 0 0 08.10.2026 uommoteka 11O
7 CtpoeHue BemecTBa 1 0 0 15.10.2026 bubmmoreka [JOK
JIBMIKEeHHE YacTHll BEIIeCTBA.
1 b K
8 BsanmoelicTBre yacTHIL BEIIECTBA 0 0 22.10.2026 nomorexa IO
YacTuilsl BemeCTBa U COCTOSTHUC
1 b K
) BelecTBa 0 0 20.10.2026 = Promoreka O
10 Crtpoenune atoma. XUMHYECKUE 1 0 0 bubnmuorexa [JOK




3JI€MEHTHI 12.11.2026
11 BemectBa npocThie U CI0KHBIE 10.11.2026 bu6mmoreka [IOK
12 Kucnopon 10.11.2026 bu6mmoreka [IOK
13 Bonopon 26.11.2026 bu6mmoreka [IOK
14 Bona 03.12.2026 bu6mmoreka [IOK
15 PactBOp 1 B3BECh 10.12.2026 bubnunoreka [JOK
16 [InoTHOCTH 17.12.2026 bubnuorexa [JOK
17 fe;:\g 2?;:353 Faelere oanoro 24122026  Drommorexa HOK
18 JelicTBue poKaaeT NpOTUBOACHCTBHE 14.01.2027 bubnuoteka [JOK
19 BcemupHoe Tarorenue 91.01.2027 bubnnorexka [JOK
20 ﬁfiﬁﬁiﬁggj I;I;I;ii:iw ' 28.01.2027 | Drommorexa HOK
IToxo# 1 paBHOMEPHOE MPSAMOJIIMHENHOE
21 NBIDKEHHE Tena. M3MepeHnue cuisbl. 04.02.2027 bu6mmorexa [IOK
Tpenue
22 BS;ZK;EZ;:::;CMBL s 1102.2027 ~Promorera HOK
93 fie::(eﬁne. JlaBiieHUE B KUIKOCTAX U 16.02.207 Bu6morexa LIOK




24 JaBnenue Ha riyOuHe 1 95.02.2027 bu6mmoreka [IOK
25 CooOmmarommecs: Cocyabl 1 04.03.2027 bu6mmoreka [IOK
26 i[eef;zilse JKUJKOCTU Ha IOTPY’KEHHOE B 1 11032007 BuGnorexa LIOK
28 3agaun 1 08.04.2027 bu6mmoreka [IOK
30 3Byk. Pacripoctpanenue 3Byka 1 99 04.2027 bubmmoreka [JOK
31 TerutoBOE pacivpeHue 1 99.04.2027 bubmmoreka [JOK
32 [InaBnenue u oTBEpAECBaHUE 1 06.05.2027 bubnuoteka [JOK
33 Hcnapenne u KOHICHCAIUS 1 13.05.2027 bubmmoreka [JOK
34 Temmootnava 1 90.05.2027 bubmmoreka [JOK
OBUHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




6 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
ara u¢poBbie
Ne n/m Tema ypoka Kontpoabubie | IlpakTnueckue A tupp
Bcero HU3yUYeHHs o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
OnekTpuueckuil Tok. MIcTouHuKH TOKA.

1 1 0 0 buo6 OK
Hanpsixenue. Cuna Toka 02.09.2026 Hommotexa Ll
[TpOBOTHUKY U TUIIEKTPUKH.

DIIEKTPUYECKHE IICTIH.

2 1 0 0 bu6 K
[TocnenoBarenbHOE M MapauIeIbHOE 09.09.2026 uommorexa HO
coenuHeHUe. TermmoBoe IeCTBUE TOKA
MaruuTtHoe geicTBHe ToKa. JlelcTBHE

3 TOKa Ha MarHuT 1 0 0 16.09.2026 bubmorexa HOK

4 XuMudeckoe JeHCTBHE TOKA 1 0 0 93.09.2026 bu6nmoreka [JOK
4 . 1 b K

5 cTOYHUKHU cBeTa. CBET U TeHb 0 0 30.09.2026 uommoteka 11O
OTtpaxkeHue cera. 3epkajia 1 Ux

1 b K

6 pUMEHEHNE 0 0 07.10.2026 Homorexa O
[Ipenomnenue ceta. JIMH3BI.

7 1 b K
OnTuueckue npudops 0 0 14.10.2026 nommorexa 11O

8 I'na3 u oukn 1 0 0 91.10.2026 bubmuoreka [JOK

9 IlBer 1 0 0 98.10.2026 bubmunoreka [JOK
XUMHYECKUE PeaKkIuu. 3aK0H

10 1 0 0 bu6 OK
coxXpaHeHHUs Macchl. Peakiuu 11.11.2026 nosmotexa Il




COCOIMHCHUA U PA3TI0OKCHUA

11 Okcuusl 18.11.2026 bu6mmoreka [IOK

12 Kucnotsr 95 11.2026 bu6mmoreka [IOK

13 OcHOBaHUSs 02.12.2026 bu6mmoreka [IOK

14 Comnu 09.12.2026 bubmuorexa [JOK

15 Vrnesonsl. Kpaxmai. Xupsl. benku 16.12.2026 bubnnoreka [JOK

16 [Ipupouslii ra3 u HehTH 93.12.2026 bubnnorexa [HOK
[peBHssa Hayka - acTpoHOMHsL. B mupe

17 3Be3n. HasBanus co3pe3nuii. Kapra 30.12.2026 bu6mmoreka [IOK
3BE3JHOr0 Heba
Connue. JIyHa - eCTECTBEHHBIN CIIyTHUK

18 3emnu. KocMuyeckune ucciaenoBaHust 13.01.2027 brbmorexa HOK

19 Jlutochepa. ManTus. SAapo 90.01.2027 bubmmoreka [JOK

20 I'uapocdepa. UccnenoBanns MOPCKUX Butmorexa LOK
rryouH. 13 ucropun cyaoctpoeHus 27.01.2027

21 Atmocdepa. bapomeTpsl. BnaxHOCTB. BuGmmorexa LOK
I'urpometp u ncuxpomerp 03.02.2027

22 ATMochepHbIe SBICHUS 10.02.2027 bubmuorexa [IOK
W3 ucropuu pa3BUTHS aBUAIHH.

2 b K

3 BosnyxomnnaBanue 17.02.2027 nommorexa O




24

Mexanusmbl. Mexanudeckas paboTa

bu6mmoreka [IOK

24.02.2027

Oneprus. ICTOYHUKHU SHEPTUH.

25 TermoBele aBurarenu. /[purarenn 1 03.03.2027 bu6mmoreka [IOK
BHYTPEHHET0 CrOpaHus

26 DIIEeKTPOCTAHITUN 1 10.03.2027 bubmuorexa [JOK
ABTOMAaTHKa B HAIIICH >KU3HM.

27 1 b K
MuxkpohoH U TPOMKOTOBOPHTEIH 17.03.2027 Homorexa 1O

28 Panuo u teneBunenue. Hayka ceromns 1 07.04.2027 bubmmoreka [JOK
Matepuasl 111 COBpEMEHHOM TEXHUKH.

2 1 b K
| HckyccTBeHHBIE KpUCTAILIBI 14.04.2027 Homorexa 1O
30 [Tomumepst 1 91.04.2027 bubnuoteka [JOK
31 XUMHYECKHE BOJOKHA 1 98.04.2027 bubnuoteka [JOK
32 Kayuyk u pesuna 1 05.05.2027 bubnnoreka [JOK

3arpsi3HEHUE OKPYKAIOMIEH CPEIbI.
33 Hayka u 6e30macHOCTSb JTIO/IEH. 1 12.05.2027 bubmuorexa [JOK
KonTpons 3a cocTostHrieM aTMocdepsl
DKoHOMUS pecypcoB. Vcmnonp3oBaHue
34 HOBBIX TEXHOJIOTHI L 19.05.2027 bubmorexa HOK
OBUHIEE KOJIMYECTBO YACOB 110 34

ITPOI'PAMME




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
npeameThl. Ousuka. Xumus.: 5 — 6 kinaccesl / 15-e usg., crep. — Mocksa :

IIpoceenienune, 2025.

METOANYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

[Toypounsie pazpaboTku. Metoanueckoe rmocoodue it yauTesns. S -6 kiace

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmuotexa LIOK https://m.edsoo.ru/
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