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MNOSICHUTEJIBHAS 3AIIUCKA

Hacrosimas paGouast mporpaMma aisi 5 Kjlacca COCTaBJI€HAa B COOTBETCTBHU C TPEOOBAaHUSIMU
®I'OC na ocHoBe aBTopckoii nporpammel A.E. I'ypesuu, JI.A. Vcaes, JI.C. TloHTak, BKIIFOU€HHOH B
IepedyeHb IporpamMm s o0I1eo0pa3oBaTeNbHBIX YUPEKACHUH, M METOAWYECKOro IMocoous
«®Duzuka. Xumus. 5-6 Kiaaccb» ¢ onopoi Ha yueOHuk «Pusnka. Xumus. 5-6 knace» A.E. I'ypeBuuy,
J.C. Ucaes, A.C. IloHTax .

Heap kypca — cnocoOCTBOBATh Pa3BUTHIO YUAIIUXCsl, MOBBILICHUIO UX MHTEpEca K MO3HAHUIO
3aKOHOB MPUPOJIBI, TOATOTOBKE UX K CUCTEMAaTHYECKOMY M3YUYEHMIO KypcOoB (PM3MKM M XMMUHU Ha
MOCHEAYIOIUX dTanax o0y4eHus.

Peanun3zanus naHHOTO Kypca MM03BOJIUT PEIIUTh CeTyIOIUe MPaKTHYECKUE 3aia4u:

e OCYIIECTBUTH NEPBOHAYAILHOE O3HAKOMIICHHE YYaIlUXCs C TeMU (PU3MUECKUMH U XUMUYECKHUMHU
SIBIIGHUSIMH, C KOTOPBIMH OHU HETIOCPE/ICTBEHHO CTAIKUBAIOTCS B OKPYXKAIOIIEM MUPE;

e IIPUBUTH UHTEPEC K U3YUCHUIO (PU3UKH U XUMUH;

e Ppa3BUThH MBIIIJICHUE YYaIIUXCs, CPOPMHUPOBTH Y HUX YMEHUS CaMOCTOSITEIbHO
puoOpeTaTh U MPUMEHSTH 3HAHUS, HAOIIOAAaTh U OOBICHITH (PU3NUECKHE U XUMHUYECKUE SBJICHUS;

e OBJIQJICHHE UIKOJbHUKAMU 3HAHUSAMH OO0 OHKCHEPUMEHTANbHBIX (DaKkTax, MOHATUAX, 3aKOHAX,
TEOPHsIX, METOJIaX (PU3NYECKON U XMMUYECKON HAYKH;

(dbopmHpoBaHUE TO3HABATEIHLHOTO HHTEPECA K ¢u3uke, XWMUHM, pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH, 0OCO3HAHHBIX MOTHBOB yYCHHSL.

Kypc sBnsiercs npuHIMNMAIBHO HOBBIM, OPHEHTHPOBAHHBIM, IPEXAE BCEro, Ha pa3BUTHE
JMYHOCTHU peOEHKa.

C yd4eToM NCHXOJOTHYECKHX OCOOCHHOCTEH NeTeil MaHHOTO BO3pacTa IperyCMaTpUBACTCS
pa3BUTHE BHUMAaHUsS, HaOJIOJATEIBHOCTH, JIOTMYECKOTO M KPUTUYECKOIO MBIIUICHUS, YMEHHUS
IPaMOTHO BbIPa)KaThb CBOM MBICIIM, OMMCHIBATh SBJICHUS, YTO MO3BOJIMUT MPU U3YUEHHUH OCHOBHBIX
KypCOB (PM3UKHU M XMMHMHU BBIIBUTaTh TMIIOTE3bI, IpeAaraTb € MOJIENIN U C UX IIOMOLIbIO OOBICHATh
SIBIICHHS OKPY KAOIIETO MHpa, MPEeBpaIIeHus BemecTB. st popMupoBaHus MHTEpeca ydalmuxcs K
U3yUYEHHIO MIPEeMeTa U CTPEMJICHHS K €ro MOHUMAaHUIO MpeanosaraeTcs UCIojib30BaHUe PUCYHKOB
Pa3IMYHBIX SIBJIEHUH, ONBITOB U WM3MEPUTENBbHBIX NPUOOPOB, KAaUuE€CTBEHHOE MYJIbTHUMEIUIHOE
COIIPOBOKICHHE YPOKOB U  JaOOpaTOpHBIX paboT, MCIOIb30BAaHME WUIPOBBIX CUTYyalHi, a
TaKke OOJIbIIOE KOJMYECTBO KAuyE€CTBEHHBIX BOIPOCOB, HKCIEPUMEHTAJIbHBIX 3aJaHUNl U
nabopaTopHbIX paboT.

Ocoboe BHMMaHHE B IPOrpaMMe€ YyIaleHO (PPOHTANBbHBIM SKCIEPUMEHTAIBHBIM 33JaHUSM.
[Ipennonaraercs, 4To Ba)KHOE MECTO B Ipoliecce paboThl HaJ KypCOM 3aiiMyT PUCYHKHU Pa3IUUHBIX
SBJICHUH, ONBITOB U U3MEPUTEIbHBIX MPUOOPOB. BoJIbIIOE KOJINYECTBO KAYECTBEHHBIX BOIIPOCOB,
MCTIOJIb30BaHUE UTPOBBIX CUTYAIIUH B MPENOAaBaHUH JIOJKHO CIIOCOOCTBOBATh CO3aHUI0 HHTEpECa
yYaIIMuXcsl K IPeIMETY M CTPEMIIEHUE K €r0 NOHUMaHMIO.

Kypc paccunran Ha 34 yaca (1pa3 B HeZeInio).

CuctemMa OLEHKM JIOCTMKCHUH OOYYalOLIMXCS BKJIIOYACT: BBIMOJHEHHE J1a0OpaTOPHBIX,
CaMOCTOSITENIbHBIX U KOHTPOJIBHBIX paboT. Ilpu 3TOoM wmcnonb3yercs TpaauuuoHHass S5 OasbHas
crcTeMa OI[CHUBAHUS:

OLIEHKA «5» CTaBUTCS 3a pabOTY, BHIIIOJHEHHYIO MOJHOCTBIO 0€3 OIMOOK U HET0UETOB; OIICHKA «4»
CTaBUTCS 3a paOOTY BBINOJIHEHHYIO IOJHOCTHIO, HO MTPHU HAIMYHMU B HEHl He Oosiee oAHOM rpyOoii u
OJTHOM HerpyOol OIMOKM M OJHOTO HemouéTa, He Ooyiee TPEX HEMOYETOB;

oleHKa «3» CTaBUTCS, €CIM YYEHUK NpPaBWIBHO BBINOJHWI HE MeHee 2/3 Bcel paboOThl WM
JOMYCTUT HEe Ooyiee ONHOM TpyOoW OmuOKM H.JBYX HEIO0YETOB, HE Ooyiee OJHON TpyOoi
omKOKK 1 OJTHOW HerpyOoii ommoOKM, He OoJiee TpexX HerpyObIX OMMOOK, OHOW HEerpyOoil OmMOKN
U TpeX HEAOUYETOB, MPHU HATMYKH 4 - 5 HEJOUETOB;

OIICHKA «2)» CTaBUTCS, €CJIM BBIMOJHEHO MeHee 2/3 Bcel paboThI;

OLleHKa «1» CTaBUTCS, €CIIM yUYEHUK COBCEM HE BBITIOJIHIII HH OJTHOTO 331aHUsL.

Jns u3yuyeHMs Kypca PEKOMEHIYETCsl KJIACCHO-YpOYHas CHCTeMa C HCHOJIb30BaHUEM
Pa3NUYHBIX TEXHOJOTHH, (opM, MeTonoB oOydeHus. /[lng opraHm3anuu KOJUIEKTUBHBIX H
WH/IMBUYalbHBIX HaOMIONEHUM (U3MUeCKUX SBICHHUH M MPOLECCOB, M3MEpeHHs (pU3MUECKUX



BEJIMYMH, MOJTBEPKIEHUS TEOPETHMUYECKUX BBIBOJOB HEOOXOAMMBI CHCTEMaTH4ecKash MOCTaHOBKa
JI€MOHCTPAIIMOHHBIX OIMBITOB YUYUTENIEM, BHIMIOJTHEHHE JTA00paTOPHBIX padoT.

[Ipn u3yuenun ¢usmku B 7-11 kimaccax NaHHBIA Kypc MO3BOJIUT OOJErdyuTh MOHMMAHUE
(MBUYECKUX TEPMHUHOB, (JOPMUPOBAHNE YCTOWMUMBBIX HABBHIKOB PEIICHUS 3a/1a4, TEOPETUUECKUX U
MAaTeMaTUYECKUX BBIBOJIOB 3aKOHOB IIPUPOJBI, PA3JIMYHBIX TEOPUH U HCCIENOBATEIBCKUX
MPOEKTOB.

Y4eOHO-MeTOIUYECKUN KOMIUIEKT IS pealli3allii COJIeP:KaHus IPOrPaMMBbI BKIIIOUYAET:

-I'ypesnu A. E., Ucaes /1. A., Ilontak JI. C.JIlunus YMK, cepus

BBenenue B ectecTBeHHO-Hay4HbIe peameTsl. Gusuka. Xumus. (5-6). M. IIpocsemenue 2025 r

- I'ypeBuu A.E., Kpacnos M.B., Hotos JI.A., ITonTak JI.C.

Jlunus YMK, cepus BBenmenue B ecrecTBeHHO-Hay4dHble mpeameTsl. ['ypeBuu A.E. (5-6)
M.IIpocsemenne 2024 r.

Lenu u3yyenus Kypca

KoMnerenunn

O0meyuedHbIE e  VHTE/UIEKTYaJbHOE pasBuTHE yYaIIuxcs,
(GopMHUpOBaHHE KayecTB MBINLIEHHS, XapaKTEPHBIX
111 QU3HYECKOMN IEATENEHOCTH U HEOOXOMMBIX IS
TIPOIyKTUBHOM KM3HHU B OOIIECTBE;

o (OpPMHpPOBaHHE TPEACTABICHHI 00 HAEAX U METOIAX
W3y4eHUs MpUPOABI, O (QHU3MKe Kak (opme eé
ONHMCaHMs U METOJIE MO3HAHMS JIEHCTBUTENBHOCTH;

o (opMHpPOBaHHE NPEACTABIEHUN O (PU3UKE KAK YACTH

00IIIeYeIOBEYECKOI KyJBTYPHI, HOHUMAaHUS
3HAYUMOCTH  (U3UKH Ui OOIIECTBEHHOTO
nporpecca;

e MpoOyXJEHHE HHTepeca K CaMOCTOSATEIbLHOMY
TBOPUYECKOMY MBIIIJIEHUIO;

e (opMupoBaHME y yyallUXCs PAllMOHAIBHBIX YMEHUI
U IpUEMOB YMCTBEHHOM J1€ATENBHOCTH;

e BOCIHMTaHHUE KYJIBTYpBI MBIIIICHUS,
MHUPOBO33PEHUYECKON KYJIbTYPBI yUaIIUXCS.




IIpeamMeTHO-OpHEHTHPOBAHHBIE .

¢buzuku

OBJIQJICHUE
MOHATUAMHU, HEOOXOMUMBIMH [IJISI U3YYEHHUS Kypca
(bu3HKY, TS POIOJDKEHUS 00pa30BaHHUS;

e IPEACTABJLITh NPAKTUYECKOE IPUMEHEHUE 3aKOHOB

IMPOUCXOAAINIUX B OKPYIKAOMIEM HAC MUPC.

KOHKPCTHBIMU (1)I/IBI/I‘ICCKI/IMI/I

XUMHH, SIBIIGHUM W  TPOLECCOB,

1. CTpykTypa Kypca.

Ne MonayJsb (r71aBa) Hcnoab3oBanne KoauyecTBo
000py10BaHUs 4acoB
Touku pocra
1 BBenenue 3
2 Terno u BemecTBo LndpoBoii MEKPOCKOIT 11
TOTOBBIE MUKPOIIPENapaThl
3 B3aumopeiicteue Ten JlaT4uk TemmepaTypbl 13
4 DU3NYECKUE U XUMUYECKHUE SBJICHUS JlaTuuk Temreparypol 8
HaGop peakTrBoB
OI'S/TUA Xumus
O01m1ee KOIMYEeCTBO YacoB 35

Conep:xaHue yueOHOr o npeamera.

HaumeHnoBaHue pa3iesioB

Kosn4yecrBo

NPOrpaMMbl 4acoB

OcHoBHbBIE coaecpikaTeJIbHbIC JIMHUMN

Bsenenne

dusuka — Hayka O IPUPOIE.
®u3nuecKue sIBICHMS.

Mertonbl NO3HAaHUS TPUPOJBI:
HaOJII0ICHUE, OTIBIT, TEOPHSL.

WNHcTpyMeHTapuii
HCCIIEI0OBATEIIA: JTabopaTopHOE
o0opyaoBaHue. NzmepurenbpHbIe
npubopsl. [IpocTeiiie n3mMepeHus.

Teso u BemecTBo 11

XapaKkTepuCTUKU Ten u
BEILIECTB.

Tsepnoe, JKHJIKOE,
ra3o00pa3HOe COCTOSIHHE BEIECTBA.

Macca Tema. OTaJloOH MAacCHIL
N3mepenne Maccbl Tella C MOMOIIbIO
BECOB.

Temmeparypa. Tepmomerp.

Crpoenue BEILIECTBA.
MoutekyJibl ¥ aTOMBI.

JBrxeHue MOJIEKYJI.
Huddysus.

BzaumonetlictBue
YaCTHII BEILIECTBA. OOmwsicHeHHE

Pa3JIMYHBIX COCTOSTHUN
BEUIECTBA  HA OCHOBE
MOJIEKYJISIPHO-KHUHETHYECKHUX
MIPEACTABICHUM.
CrpoeHnue aToma.
[I1oTHOCTH BeElIECTBA.




Bzaumopeiictue Ten 13 Cwia Kak XapakTepUCTHKA

B3aUMOJICHCTBHS.
SIBneane  TaroreHmsa. Cuia
TSKECTH.
Bec Tema. HeBecomocTs.
Hedopmanusi. Bumpt

nedopmaruii. Crma ynpyrocT.

N3mepenne cuit. JluHaMoMeTp.

Cuna Ttpenus. Ponb TpeHus B
npupoge u  TexHuke. CrocoOwl
yCHUJIEHUS U OcIa0IeHHs TPEHUSI.

JlaBnenue  TBEpABIX  TeIL
3aBUCHMOCTh JaBJIEHUSI OT IUIOMIAIN
OTIOPBI.

[Tepenaua JABJICHUA
JKUOKOCTIMH M rasaMu.  3aKOH
[Tackans. [laBnenue Ha rayOuHE
xuakoctu. CooOIarmuecs: CoCybl.

JeiictBe = KHIKOCTH  Ha

MOTPYKEHHOE B HUX TEJO.
ApxumenoBa CHIIA. VYcnosus
IUIABAHUS TEl.

dusnueckue U XUMUYECKHE SIBJIEHUSA | 8 MexaHH4€ECKOE JIBHOKCHUE.
Bunnr MexaHMYecKMX — IBUKEHUM.
CkopocTsb. OTHOCUTENBHOCTH

MEXaHUYECKOT'O JIBHKEHUS.
3Byk. Hcrounukum  3ByKa.
DXO0JI0T.
PasznooOpasue TETIOBBIX
siBJIeHU. TemioBoe paciupeHue Tel.
[InaBneHue U OTBEpAEBAaHUE.
Hcnapenue n koHaeHCALUS.
Temnonepenaya.

2. Ilnanupyemble pe3yJibTAThI 110 pa3/iesJaM NPOorpaMMbl.

Dopmuposanue yHUBEPCATbHBIX YUEOHBIX NOZHABAMENbHBIX OCUCMEUTL
Dopmuposanue 6a306b1X 102UYECKUX OCUCMBUIL

» BoaBurath runotessl, 00bACHSIONINE IPOCThIE SBJICHUS, HAIPUMEP:
—T04YeMY OCTAHABIMBAETCS JIBHKYILEECS 110 TOPU3OHTAILHON TOBEPXHOCTH TEIIO;
—II04eMY B KapKYIO [IOr0Jly B CBETJION O/1eXk 1€ IPOXJIaJHEE, YeM B TEMHOI.

« CTpouts mnpocreiiiine Moaenu (u3MYecKHX SBICHUH (B BUAEC PHCYHKOB WM CXEM),
HalpuMep: NaJeHue IpeMeTa; OTPAKEHUE CBETa OT 3€PKaJIbHOM OBEPXHOCTH.

= IIporHo3upoBarh CBOICTBa BELIECTB HA OCHOBE OOIIMX XMMHUYECKHUX CBOMCTB M3YyUYEHHBIX
KJIaCCOB/TPYIII BEILECTB, K KOTOPHIM OHH OTHOCSTCA.

* OOBACHATH OOIIHOCTH IMPOUCXOXKIECHUS U IBOJIIOIIMYA CUCTEMAaTUYECKUX TPYMNIl pacTeHUH Ha
IpHUMEpPE COMOCTABJICHUS ONOIOTHUECKUX PACTUTENbHBIX OOBEKTOB.
Dopmuposanue 6a306bIX UCCE006AMENbCKUX 0CLICHEUIL

» HccnenoBanue siBieHHs TEINIOOOMEHA MPU CMEIIMBAHUYU XOJIOTHON U ropsiuei BOABI.

» VccnenoBanue npornecca UCIIapeHUsl pa3iIMuHbIX KHUKOCTEH.

« [InmaHupoBaHuE M OCYIIECTBJIEHHE HA NMPAKTHKE XUMHYECKUX 3KCIIEPUMEHTOB, MPOBEACHUE
HaOJI0ICHUH, MOJly4eHHE BBIBOJIOB IO pe3yJIbTaTaM IKCIEPUMEHTa: OOHapy>KeHHUe cyybdar-




MOHOB, B3UMOJICICTBHE pa30aBI€HHOIN CEpPHON KUCIOTHI C LIMHKOM.

Paboma c unghopmavueii

AHanmu3upoBaTh OPUTMHAIBHBIA TEKCT, IOCBSILIEHHBI MCIOJB30BAaHUIO 3ByKa (WMJIM
yJIbTpPa3ByKa) B TEXHUKE (3XO0JIOKALUS, YIABTPA3BYK B MEIUIIMHE U IIp.).

BhINONHATE 33a1aHUS IO TEKCTY (CMBICIIOBOE UTEHHE).

Vcnonb3oBaHue MpU BBINOJHEHWH YYEOHBIX 3a/JaHUl M B IpOLIECCe HCCIEI0BATEIbCKON
JESTeIbHOCTH HAYyYHO-IIONMYJIAPHYIO JIMTEpaTypy XUMHUYECKOIO COJIEp)KaHUs, CIpPaBOYHBIE
Marepuaisl, pecypcel IHTEpHEeTA.

AHanu3upoBaTh COBPEMEHHbIE UICTOYHUKHU O BaKLMHAX M BaKUMHUpOBaHUU. OOCYyX)AaTh posn
BaKIIMH M JIEYEOHBIX CHIBOPOTOK JIJIsl COXPAHEHUS 3/10pPOBBS UEIOBEKA.

Dopmuposanue yHu6epcaiIbHbIX YUeOHbIX KOMMYHUKAMUBHBIX OeliCmEUil

ConocTaBisiTh CBOU CYXKICHHS C CYXICHUSMH JPYIMX YYacTHUKOB JIUCKYCCHH, IpPH
BBISIBIICHUH PA3JIMYMiA M CXOJCTBA MO3MIMUHN MO OTHOIICHHIO K OOCYXIaeMOW €CTECTBEHHO-
Hay4YHOH npobieme.

BhlpaxkaTe CBOIO TOYKY 3p€HHMs] Ha pelIeHHE €CTECTBEHHO-Hay4YHOH 3aJauyd B YCTHBIX U
IIUCbMEHHBIX TEKCTaX.

[IyOnu4HO mpencTaBisTh pPe3yIbTaThl BHINOJHEHHOTO €CTECTBEHHO-HAYYHOTO HCCIIEIOBaHUS
WIN TIPOEKTa, GU3NYECKOTO UM XMMHUYECKOIO OIbITa, OMOJIOrMYECKOro HabII0AEHNS.
OmnpenensaTs UM NPUHUMATh LEJIb COBMECTHOH JESITEIbHOCTH IO PEIICHUI0 €CTECTBEHHO-
Hay4yHOUM mpoOJsieMbl, OpraHu3alus ASHCTBUI MO ee JOCTHKEHHUIO: 00CYyXAEeHHUE Mpolecca U
PE3yJIbTaTOB COBMECTHOM paboThI; 00001IIeHNe MHEHUI HECKOJIBKHX JTFO/ICH.
KoopaunupoBaTh cBOM [JEHCTBUS C JAPYTMMHU 4WIEHAMH KOMAaHIbl IIPU PELIEHUM 3a]adH,
BBITIOJTHEHUH €CTECTBEHHO-HAYYHOT'O MCCIIEI0BAHUS WIN IIPOEKTA.

OneHuBaTh CBOM BKJaJ B PpELICHHE €CTECTBEHHO-HAyYHOW NpOOJIeMbl IO KPUTEPUsM,
CaMOCTOSITENILHO C(OPMYIMPOBAHHBIM YYACTHUKAMHU KOMaH/IbI.

Dopmuposanue yHueepcaibHuIX YUEOHbIX PezyIAMUGHBIX 0ClCMEUTL

BrisiBenue mpobieM B JKM3HEHHBIX M YUEOHBIX CHUTyalUsX, TPEOYIOIIMX Ui PpeIIeHUs
IIPOSIBIICHUH €CTECTBEHHO-HAYYHON I'PaMOTHOCTH.

AHanu3 W BBIOOp pa3IMYHBIX MOAXOJO0B K MPUHATHIO PEIICHUI B CUTyalUsX, TPEOYIOMIHUX
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTM M 3HAKOMCTBA C COBPEMEHHBIMHM TEXHOJIOTUSIMU

(MHIUBUYaTbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHATHE PEUICHUH MPyMIoi).
CaMocCTOsTENbHOE COCTABJICHHE AJITOPUTMOB DPEIICHHS €CTECTBEHHO-HAy4YHOW 3a7adyd WIH
IJIaHa €CTECTBEHHO-HAYYHOTO UCCIIEIOBAaHUS C YIETOM COOCTBEHHBIX BO3MOXHOCTEH.
BripaboTka anekBaTHOM OIEHKH CUTYaIllH, BO3HUKIIEH MPU PEIICHUN €CTeCTBEHHO-HAYYHON
3aJ1a4d, ¥ TpU BBIIBIDKEHUU TJIaHA U3MEHEHUS CUTYaIlH B Cllydyae HeOOXOANMMOCTH.
OOBbsicHEeHHE TIPUYMH JOCTHKEHUS (HEIOCTIKEHUS) PE3YIbTATOB IEATEIHHOCTH MO PEIICHHUIO
€CTECTBEHHO-HAYyYHOH 3a/1a4M, BHIMOJIHEHUU €CTECTBEHHO-HAYUYHOTO UCCIIEI0BAHMS.

OrneHKa COOTBETCTBUS pe3yiIbTaTa PEIICHUs] ECTECTBEHHO-HAYIHON TTPOOJIEMBI TIOCTaBICHHBIM
LEJISIM U YCIIOBHUSM.

['oTOBHOCTH CTaBUTH ce0s HA MECTO JIPYroro 4ejaoBeKa B XOJe CIopa WM JUCKYCCHHU IO
€CTECTBCHHO-HAYYHOH Mpo0jeMe, HWHTEPIpPETAlMd PE3YJIbTaTOB €CTECTBEHHO-HAYYHOTO
WCCJIEI0BAHMS; TOTOBHOCTh TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTroro

Mopyas Nel HNmeTs npeacrabiieHue 0: 0 GU3NYECKUX U XUMUYECKHX SIBICHUSAX;

«Beenenne» yMeTh: o0panarbcest ¢ IpocTeHmuM GU3MIECKUM U XUMUYECKUM
000py10BaHUEM; IPOU3BOANTH MPOCTEHIIINE U3MEPEHHSI; CHUMATh
MOKa3aHMs CO IIKAJIbI MpUOopa;

Moayanb Ne2 HNmeth npejcTaBiieHue 0: MOHITHs MacChl (0003HAYCHHE, STAIOH
«Tena u BemecTBa» | KuiIorpaMmma, crioco0 U3MEPEHHSI - PHIYa)KHBIC BECHI), TUIOTHOCTh




BemecTBa (00603HaueHue, popmyiia pacuéra, €IUHUIIBI TUIOTHOCTH )
MOJIEKYJISIPHO - KHHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA; CTPOCHHE
aToMa; pacrioIOKeHNUE XUMHUECKUX DJIEMEHTOB B IIEPHOAMYECKON
TabIuIIe.

yMeThb: YMETh 0JIb30BAThCS U3MEPUTENBHBIMU MPUOOpaMu (JIMHEHKOM,
pBIYaKHBIMU BECaMH, TEPMOMETPOM, MEH3YPKOU, TUHAMOMETPOM),
OTIPEeCIAThH TUIOTHOCTH BEIIECTBA MO Ta0IHIIE.

Monyis Ne3 HMerh mnpeacTaBjieHHe O0: [OHATHE CHJIBI KaK XapaKTEPUCTHKH
«Bzaumonericreue JIEUCTBUS OJHOTO Tejla Ha APYroeE, 0003HaUYEHHE CHIIBI, €JUHUIY CHIIbI
TEI» (HBPIOTOH), IPUOOP 711 U3MEPEHUS CUJIBI (IMHAMOMETP), MHOT000pasue
cun (cuia TSOKECTH, CHJIa YIPYrocTH, Bec Tela, CHlla TPEeHHS,
apXUMeJIoBa CHJIa), TOHATHE «IaBleHue» (ero obo3HaueHue, hopmyiy
pacuéra, €IMHUIy U3MEpPEeHHs] — TMacKallb, MPUOOp AN U3MEpPEHUS
JaBJeHUs: — 6apoMeTp).
yMeThb: [10JIb30BaThCsl JUHAMOMETPOM, OIIPENEISTh CUITY, AABICHHE.
Mopayab Ned HmeTh npeacraBiieHUe 0: MEXaHUYECKOM JIBYKEHUU, CKOPOCTH,
«Duznueckue u OTHOCUTEIbHOCTH MEXaHUYECKOTO JIBIKEHUS
XUMHAYCCKUC YMeTh: IIPUBOANTE IPUMEPHI YUETA, IPOSBICHHS U IPUMECHEHHSI
SIBIICHUSDY

bu3nyecKux SBJIEHUHN B IPUPOJIE, TEXHUKE U OBITY; ONUCHIBATH OMBITHI,
WUTIOCTPUPYIOIINE MPUTSKEHUE Tell K 3eMile, TPEHUE, BHITAIKUBaHHUE
TeJ U3 KUAKOCTHU U Ta3a; MIPUBOJUTH IPUMEPHI IIPOSIBICHUS,
UCIIOJIb30BaHUs, YUETa B OBITY

3. KanenpapHo-temaTu4eckoe IJIAHUPOBAaHHE Kypca S KJacc

Tema ypoka JIao.
padoThI

1 IIpupona. Tena u BemecTsa.

2 Uro uzyuaet ¢pusuka. Uto uzyqaer xumus. Haydunsiii metos.
JlaGopaTopHoe 06opyoBaHHE.
W3meputenbHbie mpubopsl. Mi3mepeHust.

3 Jlaboparopnas padota Nel «Onpenenenue pasmepoB Nel, Ne2, Ne3

¢usuueckoro tena» Jlabopatopuas padora Ne2
«M3mepenne o6béMa xuakocT». JlabopaTtopnas pabora
Ne3 «M3mepenne 00bEMa TBEPAOTO TEIAY.

4 dopma, 00bEM, 11BET, 3anax. JJaboparopuas pabora Ne4

Ned4 «CpaBHeHME XapaKTEpUCTHK (HUZHYECKUX TEI.
Cocrosinus BemectBa. JlabopatopHas padora Ne5
«Habmonenne pa3IuyHbIX COCTOSTHHI BEIIECTBaY.

5 Macca. I[IpaBuiia u3mepeHust Macchl TeIa ¢ TOMOIIBIO No5, Ne6

pBIYaXHBIX BecoB. JIabopaTopHas pabota Ne6
«V3mepeHne Macchl Tena Ha PhIYasKHBIX BECax).

6 Temmnepatypa. Jlabopatopnas padora Ne7 «3mepenue Ne7

TEMIICPATYPhI BOABI U1 BO3AYXa».

7 Ctpoenue BeecTBa. JlaboparopHas padota Ne§ Ne8

«HabmroneHne 1eIMMOCTH BEIECTBAY.

8 JBuxenne yactuil BemecTa. Jlaboparopnas pabora Ne9




No9 «Habmronenue snenus nuddy3umy.

BiaumopeiictBue yactuil Bemectsa. Jlaboparopnast padota Nel(

«HaOmronenne B3anMOIEHCTBUSA YACTUL]
pa3J’II/I‘IHBIX BCIIICCTB»

NelO

10

YacTuilsl BElIeCTBa U COCTOSHUS BEIIIECTRA. CTpOGHI/Ie aTomMa.
XHUMHUYeCcKHe 3JIEMEHTHI.

11

BemecTBa npoctele u ciaoxHble. Kucnopon.

JlaGoparopnast paboraNell «Habmronenue roperus». Bogopoa.

Nell

12

Bona. PactBop u B3Bech. JITabopaTopnast padora Nel2
«Paznenenue pacTBOpUMBIX U HE PACTBOPUMBIX BELIECTB
(buIbTpOBAHHEM.

Nel2

13

[TnotHOCTE. JTabopaTopHas padora Nel3 «M3mepenue
TUIOTHOCTH BEIIIECTBAY.

Nel3

14

O06001enne Marepuana.

15

K yemy npuBoauT aeiicTBue oHOro Tena Ha apyroe? Cuia.
JlelicTBUE pOKAAET IPOTUBOACHCTBHE.

16

BcemupHoe Ttarorenue.

17

Hedopmanus — u3menenue ¢opmsl. Criia yIpyrocTH.
Jlabopartopnas padota Nel4 «HabmoneHre BOSHUKHOBEHUS
CHJIBI YIPYTOCTH NPH JePOpMALIIN»

Nel4

18

VYcnoBre paBHOBECHS TeEI.

19

N3mepenwne cuibl. JJaboparoprast padota Nel5
«3mepenue cuibh.

Nel5

20

Tpenue. Jlaboparopnas padota Nel6 «M3mepenue

Nel6

CUJIbI TPCHUA

21

Onexrpuueckue cuibl. JlJabopaTopnas padora Nel7
«Habmnronenre B3auMOICUCTBUS HAJIEKTPU30BAHHBIX
TEI.

Nel7

22

MarnutHoe B3aumo/eiicteue. Jlaboparopuas padora
Nel8 «HabmroneHne MarHuTHOTO B3aUMOIEHCTBHSY.

Nel8

23

Hasnenue. Jlaboparopnas padora Nel9 «Onpenenenue
JTaBJICHHUE TEJIa Ha OTIOPY».

Nel9

24

JlaBieHue B )KUAKOCTAX U razax. /laBieHue Ha riryOHHe.
Coobuaromuecs: cocypl.

25

JlelicTBrE )KUIKOCTEN HA MOTPYKEHHOE B HUX TEJIO.
JlabopaTtopubie paboTser No20 «M3mepenue
BBITAJIKUBaroIIel criib», Ne21 «Ot dyero 3aBUCHUT
BBITAIKMBAIOIIAS CHIIa?»

Ne20-21

26

Jlaboparopnas pabota Ne22 «BrisicHeHUE yCIOBHS IJIaBaHUS
TE.

No22

27

O06o00mieHne Marepuana.

28

Mexanunueckue sBieHus. Mexanuueckoe arkenue. [yTs u
Bpemsi. Ckopocts. Jlaboparopuas paborta No23
«Bprunciienne cKopocTH JBMKEHUS Opyckay. Pemenue 3agay.

Ne23

29

Bcerna nu nBuxkyieecs Teno IBUKETCSA?
JlaGopatopHnas pabora Ne 24 «HaGmonenue
OTHOCHUTEJIBHOCTH IBIKEHUSD». OTHOCUTETIBHOCTD
MEXaHWYECKOTO JIBHKECHUSL.

Ne24




30 3Byk. Jlaboparopnas pabota Ne25 «HabnroaeHne uCTOUHUKOB No25

3ByKa». PacpocTpaneHue 3Byka.

31 Tennooe pacmupenue. JlaboparopHas pa6ota Ne26 Ne26

«Ha0nronenne u3MepeHust IUTMHBI Tella IPU
HATPEBAHUU U OXJAXKICHAN

32 [InaBnenue u otBepaeBanue. JlabopatopHas pabota No27

Ne27 «HarpeBanue CTEKISIHHON TPyOKM».

33 Ucnapenune u konaeHcamus. Jlaboparopuas padbota No28,29

Ne28 «Ot vero 3aBUCUT CKOPOCTh UCTIAPEHUS
KUIKOCTH», TabopaTopHas padora Ne29 «Habmonenne
OXJIQXKICHUS JKUAKOCTH ITPH UCTAPEHUM»

34 Temnonepenaua. Jlabopatopuas padora Ne30 Ne30

«HabmroieHne TerIonpoBOAHOCTH BOJIBI  BO3TyXa»

4. TpeGoBaHUA K YPOBHIO OATOTOBKH 00YYAKOIIMXCH.

Moayas Nel

BBenenue

O0s13aTeILHBII
MHMHHMMYM COJIeP:KaHUsl

[Ipupona >xuBast u HexuBas. SABneHus npupoasl. YenoBek —
4acTh NPUPOIbL. BiausHue uenoseka Ha npupoay. Heobxoaumocts
W3Yy4EHHUS IPUPOIBI U OEPEKHOT0 OTHOLIEHHS K Heil. OxpaHa
HPUPOABI.

dusnka U XUMUs — HAyKu O TIpupoje. UTo uzyqaet Gpusnka.
Tena wu BemecrBa. Yro wusywaer xumusa. HayuHble MeTonabl
W3Y4EHUs IPUPO/IbI: HAOIIOACHHE, OTIBIT, TEOPHSI.

3HAKOMCTBO C MMPOCTEHITNM (HU3UIECKIM U XUMHUECKUM
o0opyoBaHueM (mpobupka, konba, 1abopaTOPHBII cTakaH,
BOPOHKA, TUIETKA, IIATENh, IUTACTMACCOBBIA M METAILTHYECKHUI
IITATUBBI, IepKaTelb Ut pobupok). HarpeBaTensHbli ipudop,
ocoOeHHOCTH TuTaMenu. [IpaBnia HarpeBaHus BeUIeCTBa.

W3mepurenbHble TpUOOPHI: IMHEHKa, H3MEpUTENIbHAS JICHTA,
BECBI, TEPMOMETP, MEH3YpKa (eIMHHUIIBI H3MEPEHHH, IITKaIa
npubopa, 1ieHa AeJeHus, Ipeaea U3MEPeHUH, paBuiia
M10JIb30BAHMUSA).

Moayab Ne2

Teso u BemecTBO

O0s13aTeILHBII
MHUHHMYM CO/IePKAHUSA

XapaKTepuCTUKH Tell U BemecTs (hopma, 00beM, IIBET,
3anax). OpraHn4eckue U HEOpraHMUECKHUe BELIECTBaA.

TBepnoe, xkuakoe u ra3000pa3HOE COCTOSHUS BEILIECTBA.
Macca tena. Maccel pa3iaMuHbIX TEJ B IPUPOJAE. ITAJIOH MaCCh.
Becsl.

Temneparypa. TepmomeTpsl.

Jenumocts BemecTBa. MoJeKybl, aTOMbI, HOHBI.
[IpencraBnenue o pa3Mepax 4yacTull BEUIECTBA. J{BHKEHNE YaCTHL]
BeecTBa. CBsA3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOM.
Juddysus B TBepAbIX Tenax, )KUIKOCTAX U razax. BzanmopencTsue
4acTHI] BellecTBa U aTOMOB. [losicHEHHe CTpOEeHMS U CBOMCTB
TBEPABIX TEJ, KUAKOCTEH U ra30B C MOJEKYJISIPHONU TOUKU 3PEHUSI.
CrpoeHune aToma U MOHa.

XHUMHUYECKHUE 3JIEMEHTHI (KUCIOPO, a30T, BOJLOPO, KEIIE30,
ATIOMUHUN, MeJTb, hocdop, cepa). 3HAKH XUMUYECKHUX JIEMEHTOB.




[Tepuoanueckas cucrema J[.M1.Menneneena.

[IpocTblie U cinoXxHbIEe BeliecTBa (KUCIOpO, a30T, BOAA,
YTJIEKUCIIBIN Ta3, TOBApEHHASI COJIb).

Kucnopon. I'openne B

kuciopoae. PoTocuHTes.

Bonopon.
PacTtBOpHI 1 B3BECH.
Bona. Boga xak pactBopuresns. OunucTKa NpupOJHON BOABI.
Bo3nyx — cMmech ra3os.
II;moTHOCTE BemmecTsa.

Mopayab Ne3

B3anmogeilicTBue Tei

O0a3aTeILHBII
MHHHMMYM COJIeP:KaHusl

N3menenune ckopocTH U (GOpMBI TEJ MPU UX
B3aUMO/JICUCTBUH. [[eliCTBHE U MPOTUBOICHCTBHUE.

Cuna kak XxapakTepucTHKa B3auMoJieicTBuUs. J(uHaMmoMeTp.
HeroToH — eguHUIIA U3MEPEHUS CUJTBIL.

WNuepuus. [IposBrnenue nHepuu, IpuMepsl ee yuaera u
npuMeHeHus. Macca kak Mepa HHEpTHOCTH.

I'paBuTanmonHoe B3aumoencTBue. ['paBuTaninoHHOe
B3auMoieiicTBue u Beenennas. Cuiia TSKeCTH. 3aBUCUMOCTh CHIIBI
TSKECTH OT MAcCHhI.

DnekTpuueckoe B3aumoericteue. O0bscHEeHUE
AIIEKTPUYECKOTO B3aUMOJICHCTBUS HA OCHOBE 3JICKTPOHHOW TEOPHUH.
DnekTpuzanus Ten TpenueM. [lepegada sjeKTpudIecKoro 3apsja
P CONMPUKOCHOBEHHH. B3anmoieiicTBiEe OJHOUMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX Tell.

MarnutHoe B3aumojeictue. [1ocTosIHHbIE MATHUTBI, UX
nercTBUe Ha xene3nrle Tea. [Tomocel MarunToB. MarauTHeie
CTpEeJNIKH. 3eMJisi Kak MarHuT. OpueHTHPOBaHUE IO KOMIIACY.
[IpuMeHeHne MOCTOSTHHBIX MAarHUTOB.

Cuiia TpeHus. 3aBUCUMOCTb CHJIBI TPEHHUSI OT CHIIbI
TSKECTH U KauecTBa 00paboTKH nmoBepxHocTel. Ponb TpeHus B
npupoe u Texuuke. CrocoObl yCUIEHUS U OCIAa0ICHUS TPSHHUS.

Hedopmarnus. Paznuunsie Buas! qedopmaruu. Cuma
YOPYTOCTH, €€ HallpaBieHUE. 3aBUCUMOCTb CHJIbI YIIPYTOCTH OT
nedopMaruu.

JlaBneHue Tena Ha onopy. 3aBUCUMOCTb JIaBJICHUSI OT
miomaay onopsl. [Tackans — equHUIIA U3MEPEHUSI 1aBJICHUS.

[lepenaya naBneHus KUIKOCTAMU U razaMu. 3akoH [lackans.
JlaBnenue Ha rimyoune xxuakocty. Coobimaromuecs Cocyabl, UX
MpUMEHEHUEe. ApTepUalibHOE JaBICHUE.

JlelicTBUE )KUJIKOCTEN HA MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuiia. 3aBUCUMOCTh apXHUMEI0BOM CUIIBI OT poJia

KHUJIKOCTH U OT 00beMa MOTPpy>KEHHOM YacTH Tena. Y CIoBuUs

IJIaBaHUS TEJL.

Monayab Ned

du3nyeckre U XUMHYECKHE sIBJIEHUS

O0s13aTeILHBII
MHMHHMMYM COJIeP:KaHUsl

[TonsiTe 00 OTHOCUTENBHOCTH MEXaHUUECKOTO JIBHKEHUSI.
Pa3Ho00Opa3HbIe BHIBI MEXaHUYECKOTO JBMKCHUS (IPSIMOJIMHEHHOE,
KpUBOJIMHEHHOE, IBUKEHHE M0 OKPY>KHOCTHU, KOJIeOaTEeIbHOE).
Mexanudeckoe ABUKEHUE B IPUPOJAE U TEXHUKE.

ITyTh 1 Bpems nBrkeHuss. CKOPOCTh JBUKECHUS.
PaBHOMEpHOE, YCKOPEHHOE U 3aMEIJIEHHOE JIBHKEHUS.




3BYK KaK UCTOYHUK MHGOPMAIIH 00 OKPYIKAOIIEeM MHUPE.
Hctounuku 3Byka. Konebanue — HeoOXoauMoe ycioBue
BO3HUKHOBEHMS 3ByKa. OTpaxkeHue 3Byka. 9xo. ['onoc u cnyx,
ropTaHb U yXO.

H3meHenne o0bema TBEpAbIX, KUAKUX U Ta3000pa3HbIX Tel
MIPU HATPEBAHUM U OXJIAKJECHUHU. Y UeT TEIIOBOTO PACIIUPEHUS U
HCIOJIb30BAaHUE €T0 B TEXHUKE.

IInaBnenue u orBepaeBanue. TasgHue cHera, 3aMep3aHue
BOJIbl, BHIIIJIaBKA YYT'YHA U CTaJIU, U3TOTOBJICHUE JIeTalei OTIMBKOM.
Ucnapenue xuakocteil. (OxnaxaeHue KUIKOCTEN TpU
ucnapenun.) Konpencamus. Temmonepenaya.

5. Cnmcok aurepatypsbl

-I'ypesnu A. E., Ucaes JI. A., IlonTak JI. C.JIlunus YMK, cepus

BBenenue B ectecTBeHHO-Hay4Hble nipeameTsl. Ousuka. Xumus. (5-6). M. IIpocsemenue 2025 r
- 'ypeBuu A.E., KpacnoB M.B., Hotos JI.A., ITonTak JI.C.

Jlunusa YMK, cepust Benenue B ecrectBeHHO-HayuHble npeaMeTsl. ['ypeBuu ALE. (5-6)

M.IIpocsemenne 2024 r.
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