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IHHOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «BBeneHue B ecTeCTBEHHOHaydHble MpeaMeTbl. Puszuka. XuMus» —
MHTETPUPOBAHHBIM KypC JIJIs MIIAJIIMX HOJPOCTKOB, B COJIEPKaHUU KOTOPOTO pacCMaTpUBAIOTCA MyTH
MIO3HAHUS YEJIOBEKOM ITPUPOBI.

N3y4yeHne naHHOTO Kypca B OCHOBHOMH ILIKOJIE HAIIPABJIEHO HA JOCTHKEHHUE CIEAYIOUINX LENEH:

— IPONEIEBTHKA OCHOB (DU3UKU U XUMUH;

— MOJIy4€HHE YUalllUMUCS IPEJCTaBICHUH 0 METOaX HayqYHOr0 O3HAHUSI IPUPOAbI; POPMUPOBAHUE
JJIEMEHTAPHBIX YMEHHH, CBS3aHHBIX C BBHIMOJIHEHHEM YYE€OHOTO JIabOpaTOPHOTO HKCIEPUMEHTa
(uccnenoBanus);

— (opMHUpOBaHKE Y YUALUXCS YCTOHYMBOIO HHTEpeca K peJMeTaM eCTECTBEHHOHAy4YHOT0 IIUKIIA (B
YaCTHOCTH, K (PU3HKE U XUMHH).

BBenenue ¢pu3uku 1 XUMUM Ha paHHEH cTaguu o0yueHus B 5—o6 kiaccax TpeOyeT U3BMEHEHHUs KaKk
dbopmMBl HM3NOXKEHHsST y4yeOHOro Mmarepuana, Tak M METOAMKH ero npenojaBanus. [loatomy ocoboe
BHUMaHHME B MOCOOWU y/ENIeHO (PpPOHTAIBHBIM SKCIEPUMEHTAIBHBIM 3aJaHusM. [Ipennomnaraercs, 4To
BaXHOE MECTO B IIpolecce paboThl HaJ KypcoM 3aliMyT PUCYHKHM DPa3JIUYHBIX SBJICHHWH, ONBITOB U
M3MEPUTENIBHBIX PUOOPOB. bosblioe KOIMYEeCTBO KaueCTBEHHBIX BONPOCOB, MCIIOJIb30BAaHUE UI'POBBIX
CUTyallull B NPENoJIaBaHUU JOJKHO CIIOCOOCTBOBATh CO3/IaHUI0 MHTEpEca Yy4alluxcsi K IpeaMeTy U
CTPEMJIEHHIO K €70 IOHUMAHHUIO.

ConepkaHue Kypca HUMeeT OCOOEHHOCTH, OOYCIIOBIICHHBIE, BO-TIEPBBIX, 3aJadyaMH Ppa3BUTHS,
00y4YeHMs M BOCIIUTAHMS yyallluxcs, 3aJJaHHBIMM COLMAIIbHBIMU TPEOOBaHUAMHU K YPOBHIO Pa3BUTHUS MX
JMYHOCTHBIX U IIO3HABATENIBHBIX KAadyeCTB; BO-BTOPBIX, IIPEIMETHBIM COJEPKAaHHEM CHCTEMBbI OOIIEro
CpeaHero o0pa3oBaHUsl; B TPETHUX, TICUXOJIOTHYECKUMH BO3PACTHBIMU OCOOCHHOCTSIMUA 00yYaeMBbIX.

Heamenvrocmuviii n00x00 K pa3paboTKe coliepXKaHMs Kypca I03BOJIET pelaTb B XOJAE €ro

M3y4YEeHUs Pl B3aUMOCBSI3aHHbIX 3a/1a4: 00ecleYnBaTh BOCIPUATHE, IOHUMaHKE U 3alIOMUHAHNE 3HaHUH,
co3aaBaTb YCJIOBUA OJid BbBICKA3bIBAHUA ITOAPOCTKOM C}DKI[GHPIﬁ HAay4YHOTrO, HPaBCTBCHHOTO,
9CTCTUYCCKOI'0 XapakTcpa 110 NOBOAY B3aI/IMOI[eI\/JICTBI/I$I YCJIOBCKAa W HpHUPOAbI; YACIIAATL BHUMAHUC
CUTYyalUsM, I'JIe YYaluicsl JOJDKEH pa3indaTh YHUBEpcalbHble (BCeoOIIre) U yTUIMTAPHbIE IIEHHOCTH;
HCIOJIb30BaTh BCE BO3MOXHOCTH JJISi CTAaHOBJIEHMS MPUBBIUCK CIEN0BaTh HAYYHBIM M HPABCTBEHHBIM
IPUHIUIAM M HOpMaM OOIIEHUS U JIEATENIbHOCTU. TeM caMbIM CO3/al0TCs YCIIOBMS Ui MHTErpaluu
HAYYHBIX 3HAHHUW O MPUPOIHBIX CUCTEMaX M JPYTUX cep CO3HAHMA: XyI0KECTBEHHOH, HPaBCTBEHHOM,
MIPAaKTUYECKON.
ITonoGHOE mocTpoeHHe Kypca HE TOJBKO IO3BOJIAET pellaTh 3a/JadyM, CBsS3aHHbIE C OOy4YeHHEM U
pa3BUTHEM IIKOJIBHUKOB, HO U HeceT B ceOe 00JbIIoil BocmUTaTeNbHbINH NMOTeHIMan. BocnuTeiBaromiast
GbyHKIUS Kypca 3akirodaercs B (OPMHPOBAHMM y MIIAAIINX HOJPOCTKOB MOTPEOHOCTH MO3HAHMS
OKPY’KaIOIIIeT0 MUPA M CBOMX CBSA3EH C HUM: SKOJOTUYECKH 0OOCHOBAHHBIX MOTPEOHOCTEH, MHTEPECOB,
HOpM H IIpaBuIL.

OcHOBHOE coJiep/KaHuE Kypca BKIIOYAeT pa3zelibl:

«BBenenne», B KOTOpOM J1aeTcsl IPEACTaBICHUE O TOM, YTO U3ydaroT pusnka u xumus, «Tena. BemecTsa.
Hx cBoiicTBay, «B3aumoaelicteue ten», «Ou3nyeckre 1 XUMUYECKUE SIBICHUS», «YeI0BeK U PUPOIay.
W3 Bcero xomrniekca COBPCMCHHBIX METOJOB MNO3HAHUA HNPUPOJALI B KYpPCC COACPKATCA CBCACHHA O
HCKOTOPBIX U3 HUX! Ha6HIOIlCHI/I}IX, HU3MCPCHUAX, SKCIICPUMCHTAX, MOACTIMPOBAHNU — U IIOKA3BIBACTCA UX
B3aMMOCBSI3b; JIAIOTCSI CBEJIEHHs O MPUOOpax U MHCTPYMEHTAX, KOTOpbIE YEJIOBEK UCIOIb3YET B CBOEH
MIPAKTUYECKOH J1eATEbHOCTH.

Brmmmommss IMPONCACBTUYCCKYIO POJIb, KYPC ((BBGI[GHI/I@ B CCTCCTBCHHOHAYYHBLIC IMPCAMCTEI.
dusuka. XuMHUI» COACPIKUT CUCTCMHBIC, 4 HC OTPLIBOYHBIC 3HAHU . Bbonriioe BHUMaHNE B HEM YACITACTCA
IIPEEMCTBEHHBIM CBS3IM MEXKIY HAa4aJbHOM U OCHOBHOM IIKOJIOW, MHTETpalluy 3HAaHUM BOKPYT BEIYIINX
uzeH, ONpeesIIoUX CTPYKTYPY Kypca U CIIOCOOCTBYIOIUX (POPMUPOBAHHIO LIETOCTHOIO B3IJIA1a Ha
MHUDP.

B KypcCC HAarOTCs NCPBBIC IIPCACTABIICHUA O TAKUX IMOHATUAX, KaK «MaccCay», ((B3aHMOI[CfICTBHC>), «cuja»,



«QHEPIUN», «aATOM», «MOJIEKYJIa», «XUMUYECKUN JIIEMEHTY.

[lony4yaemble yuamuMucs CBEACHHS O BELIECTBAX M MX IPEBPAIEHUSAX MOTYT CIIy>KUThb
NIepPBOHAYAJILHOM OCHOBOW MJIi TOCTENEHHOIO OCO3HaHWs WIEH O TOM, 4TO Marepus U (QOpMbI ee
JIBUKEHMSI BCErJa B3alMMOCBS3aHbl, YTO OOBEKTHl MPHUPOJAbI OOPa3ylOT IIEJIOCTHBIE CHUCTEMBI,
OTHOCHUTEIILHO YCTOWYMBBIE, HO B TO € BpeMs JMHAMHU4Hble. HapylieHuwe 5TON IUHAMHUYECKOU
YCTOHYMBOCTH CUCTEM MOXKET IPUBECTHU K HEXKENATEIbHBIM MOCIEACTBUAM. OCO3HAHUE 3TOU UIEU BAXKHO
U1 HOHUMAaHHUS SKOJIOTHUYECKUX POOIIeM.

WHTerpanus pa3nyHbIX €CTECTBEHHOHAYUYHBIX 00J1acTell 3HaHUS OCHOBaHA Ha NPEICTABICHUU O
€MHCTBE MIPUPOJIbI U OOIIEM /IJISl BCEX €CTECTBEHHBIX HAYK METO/IE TIO3HAHMUS.

ConepkaHue AaHHOIO Kypca CTPOMTCS Ha OCHOBE JEATEIBHOCTHOrO moaxonaa. Bosneuenue
yyaluxcs B pa3HOOOpa3HyI0 y4eOHYIO, HCCIIEeI0BATENbCKYIO U MPAKTHYECKYIO JeSITEIbHOCTD SBISETCS
YCIIOBHEM NPHOOpPETEHUsI MPOYHBIX 3HAHUH, IPeoOpa3oBaHus UX B yOSKICHUS U YMEHHsI, CTAHOBIICHHS
OTBETCTBEHHOCTH KaK Y€pThl JUYHOCTH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA

JInyHOCTHBIMHM  pe3yJbTaTaMu  u3yueHuss kKypca  «EcrtectBo3nanue»  «BBeneHume B
€CTECTBEHHOHAYYHbIC TTpeAMEThl. Du3nka. XuMuUs» SBISIOTCS:

— pa3BUTHE IIO3HABATENBHBIX WHTEPECOB, WHTEJUIEKTyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
yualuxcs;

BOCIIUTAaHHE OTBETCTBEHHOIO OTHOLIEHHS K MPUPOJE, OCO3HAHHWE HEOOXOAMMOCTH 3allUThl

OKpYXarolle cpenpl;

— (hopMuUpOBaHME JIUYHOCTHOTO OTHOIICHUS JIPYT K APYTY, K YUUTEIIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMHU U3YUYEHUS Kypca SIBIISIFOTCS:

— OCBOEHHE TPHEMOB HCCIIENOBATEIBCKON AEATENBHOCTH (COCTAaBIICHHE IUTaHA, HCIIOJIB30BaHHE
puOOpoB, GOPMYITUPOBKA BHIBOJIOB U T. 11.);

— (¢dopmupoBaHHe TpHEMOB PabOThI ¢ WHPOpPMAIMEH, TPEICTaBICHHOW B pa3iInuHON (opme
(Tabmunpl, TpaduKy, PUCYHKH U T. J.), HA PAa3IMUYHBIX HOCHUTENAX (KHHUTH, VIHTEpHET, mepruoandecKue
W3/IaHMS U T. 11.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHHH W OBJIAJICHHE OINBITOM MEXKIUYHOCTHOW KOMMYHHKAIIHMU
(BeeHMe qUCKYCCHH, paboTa B IPYIIax, BEICTYIUICHHE C CO OOIIEHUSIMU U T. JI.).

IIpenmeTHbIMU pe3yiabTaTaMM H3y4YeHHS Kypca «BBeneHue B eCTECTBEHHOHAyYHBIE MPEIMETHI.
dusuka. XuUMHUS) SIBISIFOTCS:

— OCBOEHHE 0a30BbIX €CTECTBEHHOHAYYHBIX 3HAHWN, HEOOXOAMMBIX JJIs JaJbHEHIIEro U3y4eHus
CUCTEMAaTUYECKUX KyPCOB €CTECTBEHHBIX HAYK;

— (hopMupOBaHHE AIIEMEHTAPHBIX UCCIIET0BATEIBCKUX YMEHUII,

— NPUMEHEHUE IOJyYCHHbIX 3HAHUW U YMEHUH I pELICHUS IPAKTUYECKUX 3a/1a4.

ObecrieynTh JOCTHIKEHHE TUIAHHPYEMBIX pE3yJbTaTOB OCBOCHHS OCHOBHON 00pa3oBaTeNbHOM
MIPOrpaMMBbl, CO3/1aTh OCHOBY JII CAMOCTOSITEIILHOTO YCIIEITHOTO YCBOEHHUS OOYYarOUIMMHCS HOBBIX
3HaHWH, YMEHUH, BUIOB U CIOCOOOB NEATETHLHOCTH OJDKEH CHUCTEMHO-IEATEIbHOCTHBRIM moaxod. B
COOTBETCTBUU C 3TUM MOJX0/IOM UMEHHO aKTUBHOCTh O0YYAIOIIUXCS MPU3HAECTCSI OCHOBOU JIOCTHUKECHUS
pa3BHUBAOIIMX IIesield 00pa3oBaHUs. DTU 3HAHUS HE TMEPENAIOTCSs B TOTOBOM BHUAE, a JOOBIBAIOTCS
y4YalIuMucs B Mpoliecce Mo3HaBaTENbHON AesTenbHocTH. OMHUM U3 MyTel MOBBIMICHUS MOTHUBALIUU U
3¢ pexkTHBHOCTH YUCOHOMN NIEATETLHOCTH B OCHOBHOM ITKOJIC SIBJISICTCS BKIIOUEHUE YUAIIUXCS B YueOHO-



UCcc1e008amenbeKyio U RPOeKmHyo 0esimelbHOCMb, KOTopasi UMeeT CIeyIoIe 0COOEHHOCTH:

1) menu W 3aJa4d STUX BHUJOB JCATENBHOCTH YYAIlUXCSI OMPENESIOTCS KaK MX JUYHOCTHBIMU
MOTHBaMH, TaK U COLUATBHBIMU. DTO O3HAYAET, UTO TaKas JIeATEIbHOCTh JOJIKHA OBITH HAIlpaBJIeHA HE
TOJILKO Ha MOBBIIIEHNE KOMIIETEHTHOCTH MOAPOCTKOB B NMPEIMETHON 001aCTH ONpeIeeHHBIX yUeOHbIX
JMCLUIUIMH, HE TOJBKO HAa Pa3BUTHE HX CIIOCOOHOCTEH, HO M HAa CO3[JaHHME MPOAYKTa, MMEIOIIEro
3HaYNMOCTD I APYTHX;

2) ydeOHO-HMcCeoBaTeNbCcKas M MPOEKTHAs JEATeNbHOCTh JOJDKHA OBITh OpraHM30BaHa TaKUM
oOpa3om, 4TO OBl yyamuecs CMOTJIHM PEan30BaTh CBOM MOTPEOHOCTH B OOIICHWH CO 3HAYUMBIMH,
peepeHTHBIMU TPyNIIaMU OJHOKJIACCHUKOB, yuuTened u T. 1. CTpos pa3muuHOro poja OTHOLICHHUS B
XOJle IICJICHANPABICHHOM IIOMCKOBOM TBOPYECKOM U TPOAYKTUBHOM JEATEIBHOCTH, IOAPOCTKHU
OBJIa/IEBAIOT HOPMaMH B3aHMMOOTHOLICHUN C PAa3HBIMH JIFOJIbMH, YMEHHUEM MEPEXOJUTh OT OJHOTO BHJA
OOIIeHUsT K JApYyroMy, MPHOOPETAIOT HABBIKM WHIAMBHIYaJbHOH CaMOCTOSTENBHOW pPabOTBl U
COTPYAHHUYECTBA B KOJUIEKTUBE;

3) opraHm3anusi y4eOHO-MCCIENIOBATEIbCKMX M MPOCKTHBIX pPadOT IIKOJFHUKOB OOECrieuyuBaeT
coYeTaHUe pa3IMYHBIX BHJIOB ITO3HABATEIHHOMN JAEATEIHHOCTH. B 3THX BHIAX JNEeSITEILHOCTH MOTYT OBITh
BOCTpPeOOBAaHBI MPAKTUYECKU JIOObIE CIIOCOOHOCTH IMOJIPOCTKOB, PEATM30BAHbI JIMYHBIC MPUCTPACTHUS K
TOMY HJIM HHOMY By €S TEITLHOCTH.

COJEP)KAHUE OBYYEHUA

5 KJIACC Pa3znea 1. Beegenue

[Ipupona xuBas n HexuBad. [loHsATHE 0 IBIEHUAX NPUPOAbL. UET0BEK — YacTh NPUPOIbL, 3aBUCUT
oT Hee, ipeodpasyeT ee. HeoOxoqumMocTs u3ydeHus: mpupoapl. @u3nuka U XUuMUsS — HAyKH O TIPUPOJIC.
Tena u BemecTBa. MHOTOOOpasue siBeHuM mpupoisl. usndeckre SBICHUS: MEXaHUYECKUE, TEIJIOBBIE,
3J€KTPOMArHUTHBIE, CBETOBBIE.

XUMHUYECKUE SIBICHUS — MpeBpalleHus Bemects. [IpupoaHbie, HICKyCCTBEHHbBIE U CUHTETHUYECKUE
BemectBa. OnucaHue SIBIEHUN IMPU POJbl B JUTEpAType M HUCKyccTBe. HayuHblii MeTOn M3yuyeHus
MIPUPOJIBI: HAOIIOIEHNE, OTIBIT, TEOPHS.

JlaGopaTopHoe obopynoBaHue, mTaTuBbl. [IpaBuia moap30BaHus U MpaBuiIa 6€30MaCHOCTH.

Ponp m3aMepenunii B HayYHBIX MCCIIEIOBAHUSIX W B MpakTuke. [IpocTeiimme u3MepuTenbHbie MPUOOPHI U
MHCTPYMEHTBI: JIMHEHKa, M3MEepUTelbHas JIeHTa, MepHbIM LunuHap, Bechl. lllkama mpubopa: neHa
ACJICHUS, IIPCACIT H3M€peHHﬁ. AJII‘OpI/ITM HaxXOXKIACHUA ICHBI ACJICHUS HIKAJIbl U IPCACIa HBMGpGHHﬁ.

Jlabopamopuvie pabomut:
«Omnpenenenue pazMepoB Tenay, «M3mepenue oobeMa KUAKOCTHY, «3MepeHne oObemMa TBEPIOTO Teaay.
Iucvmennwiit onpoc «BBenenuey»
Pasnen 2. Tena. BemectBa. Ux cBolicTBa
XapakTepuCTUKH TEN U BemecTB: popma, 00beM, 1BeT, 3anax. OpraHndecKue 1 HeOPraHMIECKUe
BEILIECTBA.

Tsepnoe, ’xuaKOE U razoodpasHoe coctosHus BemecTBa. Coxpanenue GopMbl 1 00beMa TBEPABIMH
TeJIaMH, COXpaHeHHe 00beMa U HecoOXpaHeHHe (POPMBI KHUAKOCTIMU, HECOXpaHeHHe (HOpMBI U o0bemMa
razamu. [IpusHaku Qpu3nvecKux SBICHUIA.

Macca. [lepBbie mpencTaBiIeHHs 0 Macce Kak O KOJIM4ecTBe BemecTBa. HeooxoaumocTh n3mepeHust
Macchl. Mephl ¥ 3TalloH Macchl. PerdaskHble BECHI, MpaBMiia padOTHl C HUMHU.

TemnepaTypa Kak BakHasl XapaKTEPUCTHUKA Tel W BELIECTB, PA3JIMUHBIX SIBICHUM MPUPOJIBI.
N3mepenue temmeparypbl. TepMmomeTpbl, mpaBmia paboTbl ¢ HUMH. OCOOEHHOCTH KOHCTPYKIIHH
MEIUIIMHCKOTO TEPMOMETpA.
3HayeHue 3HaHUM O CTPOCHUU BenecTBa. JlenumMocTs BemecTBa. CTpPOCHUE BENIECTBA: MOJIEKYJIbI, aTOMBI,
nousl. [IpeacraBiaenue o pazmMepax 3THUX YacTHII.



Crpoenune monekyn. duddys3us B razax, KUIAKOCTIX U TBEPIbIX Tenax. J[BIKEHUE YACTHUI] U
Temreparypa Ten. JlokazaTenbCTBa CyLUIECTBOBAHUSA NPUTSHDKEHUS W OTTAJIKUBAHUS MEXKIY YacTHULAMHU.
CtpoeHune TBEpABIX T, KUJIKOCTEH, ra30B Ha OCHOBE 3HAHMI O CTPOCHHUH BELIECTBA.

3. Pesepdopn — cozmarens miaHeTapHOM Mojenu cTpoeHust atoma. CTpoeHue atomMa. 3apsiibl
MIPOTOHOB U AJIEKTPOHOB, UX B3aUMOJICUCTBHE, 3apAll siapa. CTpoeHHe aTOMOB BOJOPO/A, TeNus, JIUTHUS.
OO6pazoBaHre HOHOB. XUMUYECKHE JIEMEHTHI KaK TPYIIIBI aTOMOB C OJIMHAKOBBIM 3apsiIOM siApa. 3HAKH
XUMHMUYECKHUX 3J1eMEHTOB. [lepunoanueckas cucrema xumudeckux snemeHToB . . MenneneeBa. Homepa
XHUMHYECKHUX 3JIEMEHTOB.

XUMHYECKHUE DJIEMEHTHI B TIPUPOJIE.

BemectBa npocteie u cinoxubie. DOpMyIibl XUMMHUUECKUX BEIIECTB.

Mecto kucinopoaa B Ilepuognueckoin cucreme xumuueckux aineMeHToB /. M. MenneneeBa, ero 3Hak,
HoMmep. Kucnopon. Coenunenus kuciopoaa. [Ipoctoe BemecTBo KUCI0PO/I, €ro CBOMCTBA U 3HAUCHUE IS
*KW3HU Ha 3emiie. @DoTocuHTE3. ['OpeHne B KUCIOPOIe.

Mecrto Bogopona B nepuoauyeckor taonwuie J[. 1. Menneneesa, ero 3Hak, Homep. Bogopos B
npupoze. [Ipocroe BelecTBO BOAOPOA: €ro Mo Jy4YeHUE, CBOMCTBA, PAaCIpOCTPAaHEHHE B MPHU POJE,
npuMeHeHue, 3Hauenrne. CoequHeHus BOJ0OpOo/a.

Bopna: crpoenmne mosekyinbl Boabl. CBONCTBAa BOJIbI, €€ PACHPOCTPAHEHHE B MPHUPOJIE, 3HAUYCHHE.
Hcnonws3zoBanue BoAbI B HApOAHOM X03siiicTBe. Boaa kak pactBoputens. @unbTpoBanue. OXpaHa BOAHBIX
pecypcoB.
PactBOpHI B ipupoe, TexHUKe, ObITY. PacTBOpuTENh M pacTBOpsieMOe BEIIECTBO. VICTHHHBIE pacTBOPHI
Y B3BeCH. MaccoBasi 1071 BEIIECTBA B paCTBOPE.

[II1OTHOCTP Kak XapaKTEPUCTHKA BEILIECTBA.

Jlabopamopnvie pabomut:

«CpaBHEHHE XapakTepUCTUK Te», «HaOmrogeHne pasiuyHBIX COCTOSHUN — BEIIECTBAY,
«3mepeHne Maccel Tella Ha pblYa)KHbBIX BECAX),

«M3mepeHne Temreparypbl BOIbl U Bo3ayxay, «HaOmoneHue nenmumoct BemecTBa», «Habmronenue
senernid nuddysuny, «HabmoaeHne B3auMOJICCTBUS YaCTHIT PA3JIMYHBIX BEIIECTBY,
«Habmonenne ropenus», «OnpeneneHne pacTBOPUMOCTH BelecTB (priibTpoBanneM», «M3mepenue
TUIOTHOCTH BEIISCTBAY.
Konumponvnvie pabomut:
«XUMHUYECKHE dTIEMEHTBD», «[[ITOTHOCTH BemecTBa»

Pa3nea 3. BzaumogeiicTBue Tejl. PeakTHBHOE TBUKEHHE.

Bcemupnoe tarorenue, ero mnposiBieHus. Cuia TSKECTH, €€ 3aBUCUMOCTb OT MAacChl Tela.
OtkpbiTHE 3akoHa BcemupHoro Tiarorenus WM. HspioroHom. Enuuuna cunel. Pa3znuynbie BUAbBI
nepopmarun. [IposiBinenue geopmaiyiu B Ipupoe, B ObITY, yUeT U UCIIOJIb30BAHUE B TEXHHUKE.

Bo3HukHOBeHME Ccuibl yHpyroctd npu Jedopmanuu Ten. HampaBieHue Ccuiibl YNpPYrocTH.
3aBUCHUMOCTD CUJIBI YIIPYTOCTH OT nedopmaruu. O0bsicHeHHe BOSHUKHOBEHUSI CHIIBI YIIPYTOCTH C TOYKH
3peHUs] MOJICKYJISIPHOTO CTPOSHUS BemlecTBa. [IposiBieHUe CHITBI YyIPYTOCTH B MPUPOAE, B OBITY, YUET U
HCII0JIb30BAaHUE €€ B TEXHUKE.

[Tokoil u paBHOMEpHOE NpPSAMOJMHEWHOE JIBIKeHUEe Tena. JuHamomerp. Cuiia TpeHus: ee
MPOSIBJICHUE B TIPUPOJIC, B OBITY, YCIIOBUS €€ BO3SHUKHOBEHUS; TPUYUHBI BOZHUKHOBEHUS TpeHHS. TpeHune
CKOJIBKCHUS U TPEHUE Ka4eHHs. 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIBI TSKECTH Tejla U KauecTBa 00pabOTKH
IMOBEPXHOCTEW. YUET U UCIOJIb30BAHUE TPEHUS B TEXHUKE.

OOBsicCHEHNE PJICKTPUICCKOTO B3aUMOICHCTBUS Ha OCHOBE 3JIEKTPOHHOW TEOPUHU. DIICKTpU3AIUS
Ten TpeHueM. [lepenaya 31eKTpUYECKOro 3apsia CONPUKOCHOBeHHEM. B3anMoaelicTBe OJHOMMEHHO U
Pa3HOMMEHHO 3apsHKeHHBIX Tell. [IpuHIumnm neicTBus 3JeKTpocKona.
[Toctosinnbie MarHuThl. CBOMCTBa MOCTOSHHBIX MarHutoB. [lomoca marHuToB. MarHuTHasi CTpeska.
3emns kak MarauT. Komnac. [IpumeHeHre MOCTOSHHBIX MAarHUTOB.
Cuna naBnenus u Aasnenue. Equnnna nasnenus. CriocoObl yBeNTUYEHHUS M YMEHbBIIICHUS TaBJICHHS. 3aKOH



ITackans. Ilepegaua naBieHus )KUIKOCTSIMU M Fa3aMU B TEXHHUKE.
Hannuue naBneHus BHYTPH KUAKOCTH, €r0 3aBHCUMOCTh OT IIyOMHBI. PaBEHCTBO NaBJiE€HUN BHYTpHU
KHUJIKOCTH Ha OJTHOM TITyOMHE 1o BceM HamnpasieHussM. CooOriaronecs cocyibl. 3aK0OH COOOIIAI0IIUXCS
COCYJIOB, ero o0bsicHeHHe. [I[puMeHeHne cooOIaOIINXCs COCYIOB.

BeitankuBaromas cuna. [IpyunHa BOSHUKHOBEHUS BBITAJIKUBAIOLIEH CHIIBL. Y CIIOBHS IVIABAHUS
Tell.
Jlabopamopnwsie pabomur:
«Habmo1eHre BOSHUKHOBEHUSI CHITBI YIPYTOCTH TIpH 1eopmarumny, «M3mepenne cuibl», «3mepenne
CWIIbI TpeHUs», «HalnroneHne B3auMoIeiCTBUS HA3JIEKTPU30BAHHBIX Te», «Habmtonenne MarHuTHOro
B3auUMOJEHCTBUSY, «OnpeaeneHue 1aBiaeHus Tejaa Ha onopy», «3MepeHne BhITaIKUBAIOLIEH CUITBDY,
«OT 4ero 3aBUCHUT BBITAIKUBAIOLIas (apXUMe0Ba) cuia?y», « BeisicHeHre yciioBus I1aBaHusl TE.
Koumponvnvie pabomeot:
«B3anmosetictBue Ten. PaznudHbIe BUIBI CHI), «JlaBneHue Ha TiryOuHe.
JlelicTBUE MKUJIKOCTH HA IOTPYKEHHOE B HEE TEI0»
Pasnen 4. dusnyeckue u XuMH4YeCKHe ABJICHUSA
Mexanu4yeckue siBJIeHHUs

Mexanndeckoe nBuxeHue. Tpaekropus. Pasnnunbie Buabl qBrkeHus. [IpuMepsl pa3nnyHbIxX
BUJIOB JIBUJKEHUS B IIPUPOJIE U TEXHUKE.

[TyTh ¥ Bpems IBUXKEHUS, K3MEPCHHE TIYTH M BPEMEHH.
CKOpOCTh PaBHOMEPHOTO JABMKEHHsI. EMUHUIIBI CKOPOCTH. Y CKOPEHHOE U 3aMEIJICHHOE JIBH)KCHHE.
[IpencraBneHre 00 OTHOCUTEIBLHOCTH BUKCHUSI.
3BYK KaK UCTOYHHMK MH(pOpMAIMK YeJIoBeKka 00 okpykatomieM mupe. Mctounuku 3Byka. Konebanus —
HEOOX0MMOE YCIIOBHE BOSHUKHOBEHHs 3ByKa. CKOpOCTh 3BYKa B pa3JIMUHBIX Cpefax. SIBieHue
OTpaXkeHusl 3ByKa. Dx0. Vcronb30BaHue SBICHUS OTPAKEHHS 3ByKa B TEXHUKE. JIabopamophble
pabomei:
«BbruncieHne CKOpPOCTH JBHXKCHUs Opyckay, «HaOmrojeHue OTHOCHTEIBHOCTH JIBHXKCHHS,
«Hab:ro1eHre HCTOYHUKOB 3BYKay. Konmponvhas paboma
«MexaHU9YeCKOe ABHKCHUE)

TenoBble ABJIeHUA
TernoBoe pacupeHue Teil. YYET U UCIIOIb30BaHNUE TEIUIOBOIO PACUIMPEHUS B TEXHUKE.

[TnaBnenne u orBepaeBanue. OOBSICHEHNE ITHX MPOLECCOB C TOYKU 3PEHHS CTPOCHHUS BEIIECTBA.
Hpoueccm HUCHIapCHUA U KOHACHCALIUH, UX 00BsCHEHHUE C TOUKHU 3pCHHA CTPOCHHUA BCUICCTBA. I/ICHapeHI/IC
U KOHJIGHCAIMS B MpPHUpOJIE. 3aBUCUMOCTb CKOPOCTH HUCHAPEHHUs JKUIKOCTH OT pPoAa KHUIKOCTH,
TeMIepaTypbl, IUIOIIAIH CBOOOIHOM MOBEpXHOCTH. OXJIaXIEHUE KHUIKOCTESH TIPU UCIIAPCHUH.

[Iponecc Temonepenaun, NpUMEpPbl NPOSABICHHUS TEIUIONEpEAaYd B IPUPOAE, Yy4deTa H
WCIIOJTh30BaHUS B TEXHHUKE (0€3 yKa3aHWs BHJIOB TEILJIONIEPEIaUm ).

Jlabopamopnwvie pabomur:

«Habnronenue nsmeHeHus: 00beMa KUAKOCTEN U Ta30B IIPU HArPeBaHUU U OXJIAXKIEHUN (OMUCaHUe JaHO
B MeToAMYecKOM nocoOun), «Habmonenne n3MeHeHus AJIUHbI Tejla MPU HarpeBaHWU M OXJIKICHUN,
«OTnMBKa WrpylmeyHoro cojjatukay, «HarpeBanue crekinssHHON TpyOkm», «Habmogenune 3a
IUTaBJICHUEM CHeray, «OT 4ero 3aBUCUT CKOPOCTh UCHAPEHMs KUAKOCTU?», «Habmonenue oxnaxxaeHus
KHUJIKOCTH TpU HUcmapeHun», «HabioneHue TemmonpoBOJAHOCTH BOJBI, BO3/AyXa M METATIMYECKOTO
cTepxHs». Konmponvuas paboma «TennoBbie BICHUS.

T'ooosas konmponvHas paboma

Pasnen 5. ®usnyeckue 1 XuMHYeCKHe ABJICHUA JJICKTPOMATHUTHBIE SIBJICHUS
DneKTpuYecKui TOK KaK HaIpaBJIEHHOE JBMKEHHE 3apsHKeHHBIX yacTHll. HampspkeHue kak ycioBue
BO3HUKHOBEHUS IEKTPUYECKOTO TOKA. MICTOYHMKHM MOCTOSIHHOTO U MIEPEMEHHOTO TOKA.

Cuna TOKa, CAWMHHIA CHJIbI TOKAa. HaprI)KeHI/Ie, CANHUIA HAIIPSKCHUS. AMnepMeTp U BOJIBTMCTP.



[IpoBOIHUKY M JUBIEKTPUKHU: ONIPEIETIEHNUE, IPUMEPBI U IPUMEHEHHUE.

Onextpuueckue 1enu. CocTaBHbIE YaCTH 3JIEKTPUUECKHX ENeil U UX yCIOBHbIE 0003HAYEHUS Ha CXEME.
[TocnenoBarenbHOe W TApauiebHOE COEAWHEHHS MPOBOAHUKOB, WX OTJIMYMS, HCIIOIb30BaHUE B
pa3nUYHbIX UensaX. [[elCcTBUA 3JIEKTPUYECKOro ToKa. TemnoBoe AEHCTBHE TOKA, €ro NMPUMEHEHHE B
OBITOBBIX MPUOOPaxX. MarHUTHOE JACHCTBHE TOKA. DJIEKTPOMATHUTHI U UX IPUMECHECHHE.

JlelicTBue MarHuTa Ha 3JEKTpUYECKUN TOK. [I[puMeHeHne 3Toro AeiCTBUS B yCTPOMCTBE U3 MEPUTEIBHBIX
MPUOOPOB, AICKTPOIBUTATENSI. XMMHUECKOE ACHCTBHE TOKA U €r0 IpUMeHeHue. JlabopamopHwvie pabomul

«ITocnenoBatensHOe coenuHeHuey, «llapamiensHoe coequHeHney, «HabmroaeHne TermIoBoro AeiCTBUS
ToKa», «HaOmrogeHnne MarHUTHOTO ACMCTBUS TOKa», «JlelicTBMe MarHuTa Ha MPOBOJHUK C TOKOMY,
«Habmonenre XuMU4IecKoro neicTBrsI ToKay. Kowmpoavuas paboma

«INEKTPUIECKUIN TOK
CaeToBbI€ sIBJICHUS
CBeT Kak HCTOYHUK MH(OpMAINK YelloBeKa 00 OKPYKAIOIIEM MHUPE.
Ncrounuku cBera: ropsiune u xonoansle. [IpsmonuneitHoe pacnpoctpanenue ceera. OO6pazoBaHUE TEHU.
[Ipoxoxaenne cBera ckBo3b oTBepcTHE. OOBSICHEHNE COJIHEUHBIX M JIYHHBIX 3aTMEHUH. 3epKaJIbHOE U
paccessHHOe oOTpakeHus. [IposiBleHre 3aKOHA OTPaKEHUS B JACHCTBUU 3€pKasl. 3epKaja IUIOCKHE,
BBIMTYKJIbIE U BOTHYThIe. CBOMCTBO 3€pKajl U3MEHSATh HANpaBJICHHE CBETOBOro Myuka. Mcnonb3oBaHue
3epkai. Xapakrep U300pakeHus B TUIOCKOM 3epKalie.

[Ipenomnenue cBera. M3MeHeHHE HamNpaBIICHHs] CBETOBOTO JIyda IMpPHU MEPEXOA€ W3 OJHOU cpeasl B
npyryto. Tumbl TUH3: coduparoiue u paccenBaromue. @oxkyc JTUH3BL. Y BenueHue JInH3bl. HazHauenue u
HCIOJIb30BaHUE ONTUYECKUX MPHUOOPOB.

Crpoenne rnaza. M3oOpaxkeHuwe, mnoilyuyaeMoe Ha ceT4aTke. BIHM30pPYKOCTh U JalbHO30PKOCTb;
WCIIOJIb30BAaHUE OYKOB JJISI KOPPEKIIMH 3PCHHUS.

Pa3noxxenue Oenoro cBera ¢ MOMOIIbIO Mpu3Mbl. CIEKTp, MOPAIOK CIeA0BaHUs IBETOB B HeM. Paayra.
OOBbscHeHUE TBETA TE.

Jlabopamopnwvie pabomur:

«CBetr u TeHb», «V3roTOBIEHHE KaMepbl OOCKYphl», «OTpaxkeHue cBeTa 3epkajgom», «llomydenue
n300paxkeHus IpeaMeTa B IJIOCKOM 3epKajiey (OIMMCcaHKe 1aHo B MeToindeckoM nocobun), «Habmonenue
3a ImpesioMiIeHreM cBeTay, «Habmonenne n3o0paxeHuil B JINH3E».

Konmponvnas paboma

«CBeTOBBIE BICHUS

XHMHYeCKHUe SIBJICHUS

XUMHUYECKUE PEaKIMU KaK Mpoliecchl 00pa3oBaHMsl OJHUX BELIECTB U3 ApYyrux. [Ipu3Haku XUMUUECKUX
SIBIIGHUW M yCIIOBUS MX IpoTekaHusi. OObsICHEHHE MPOTEKaHUs XUMHUYECKUX PEaKlUil ¢ MOJIEKYJISIPHOI
TOYKH 3peHHs. Pacmaz BemecTB ¥ MOJIEKYJ Ha aTOMbI WM MOHBI, 00pa30BaHNE U3 HUX HOBBIX BEILIECTB.
CoxpaHeHHe MacChl BELLIECTB B XUMUYECKUX PEAKIUAX.

Peakuuu coennHeHus U paszinokeHus. 'opeHne Kak peakius COeJUHEHMS.

Oxcunpl. Ilpumepsl Hanbosee pacnpoOCTPaHEHHBIX OKCHIOB, WX PAacCHpOCTpaHEHUWE B MPHUPOJE U
UCIOJIb30BaHUE.

Kucnotsr. [Ipumepsr Hanboee pacripocTpaHeHHBIX KUCIOT. Mcronp3oBanue

KHCJIOT B ITPOU3BOJCTBE U ObITy. [IpaBuia obpamienust ¢ HuMu. Pacno3HaBanue KMCIoT.

OOume ceeaeHuss o6 ocHoBanusx. lllemoun. M3BecTkoBas Boja, ramieHas u3BecTb. [IpuMeHeHue
OCHOBaHHUH B NMPOU3BOACTBE, ObITy. [IpaBuna oOpamieHust ¢ ocHoBaHUsAMHU. Pacrio3HaBaHue OCHOBaHUIA.
Peakuus verrpanusanuu.

Conu. Ilpumepsl coinelf, pacnpocTpaHeHue MX B mpupoje. CBOWHCTBa M NPUMEHEHHUE psla COJEH.
VYrieBoasl, KUpPHl U OCNKM Kak BaKHEWIIME THUTAaTeJIbHbIC BEIIEeCTBA JJIS OpraHuM3Ma 4YeloBeKa.
[Tpoucxoxxaenue npupoaHoro rasa, Hedru, yras. Haubonee BaxkHble MECTOpOXKIEHHUS He()TH U rasa B
Poccun, nx 3HaueHHe KaK MCTOYHUKOB JUISl IOJMYYESHHUSI Pa3IMUHBIX BUOB TOIUIMBA M KaK Ba)kKHEHINIEro



ChIpbs JI XUMHUYECKOU MPOMBIINIJICHHOCTH. ﬂa60pam0prze pa607’l’Ibl:

«Habnronenne pu3nvecknx U XUMUYECKHUX SIBICHUNY, «JleficTBHE KUCIOT U OCHOBAaHUN Ha UHIUKATOPHDY,
«BbIsicCHEHHE pacTBOPUMOCTH CoJied B BoAe» (OMUCAaHWE JIaHO B METOJUYECKOM TOCOOHH),
«Pacno3HaBaHue Kpaxmanaay.

Konmponvnas paboma

«XUMHYCCKHUE SIBIICHUSDY

Pazgen 6. YUestoBek u npupoaa

3emuiss — mianera CostHeYHOI cucTeMbl. 337241 aCTPOHOMUU. 3Be3/IHOe HeOo, co3e3aus. JlpeBHue
ACTPOHOMHUYECKUE HHCTPYMEHTHI U COBPEMEHHBIE METO/Ibl ACTPOHOMUYECKHUX UCCIICTOBAHHMA.
Kapra 3Be3mnoro He6a. Haxoxxenue Ha kapTe cO3Be3IUid W HauboJee SIPKUX 3Be3/1. A3HUMYT U BBICOTA
CBETHJI, UX ONPEJIENIEHUE C IIOMOILIBIO aCTPOISIONH.
Connue. IlepBbie mpencTaBieHust O €r0 COCTaBe W TeMiiepatype. MI3MeHeHUs COTHEYHOM aKTUBHOCTH.
Connue u xxu3Hb Ha 3emiie. CoHEYHas cUcTeMa.
Crpoenrie COTHEYHON CUCTEMBI.

JIBumxeHue 3emin: BpalieHHe BOKpYT cBoel ocH U oOpaienue Bokpyr Connua. [IpuunHbl cMeHbI
JTHSI 1 HOYU, BPEMEH To/1a.

Jlyna — ectecTBeHHbIN cIyTHUK 3emud. J[BmkeHue JIyHbl BOKpYr 3emiid M BOKPYT CBOEH OCH.
®usnyeckue yciopus Ha Jlyne. @a3bl JIyHbI.

OCHOBHBIE 3Talbl KOCMUYECKUX HCCHGHOB&HHﬁ.

Jlabopamopnas paboma

«M3roToBreHue acTpossONK U OMpeIeNICHHE C €€ TOMOIIBIO BEICOTHI 3BE31.

Koumponvnasa paboma
«3emiiss — manera CoTHEYHOU CUCTEMBI

3eMJI1 — MeCTO O0OMTaHUS YeJI0BEKa

CrpoeHue 3eMHOr0 Imapa. YBeITudeHue MII0THOCTH U TEMIIEPaTyphl 3eMJIH € TITyOHHOI.

CocraB rugpocdepsl. Poib runpocdeps! 11 xku3HM Ha 3emiie. MccneqoBanne MOpCKUX TITyOHH.
CynoxonctBo. [Ipomeccs, mpoucxoasiye B 3eMHBIX HeJpax U B ruapocdepe, uX BIUSIHUE HA KU3HbD
moeil, He0OXOIMMOCTh UX U3yUYEHUSI.

Cocras u ctpoenue atMmochepsl. Atmocheproe nasienue. Onsit Toppuuesnn. bapomerpsl, nx npuHIUT
netictBus. Exununer atMocdepHOro naBiIeHus.

Conepkanre BoasHOTO mapa B armocgepe. HeHachimeHHBIH 1 HachleHHbIH map. OTHOCH TebHAs
BJIXXHOCTh BO3JyXa. Ba)KHOCTH M3MEpeHUs BIaXHOCTH BO3Ayxa. [mrpomerp, mcuxpomerp. Tymaw,
obyaka, NOXIb, poca — OOBSICHEHHE MPUYMH UX BO3HUKHOBEHHUs. ['po3a, MOJHMEOTBOJ. ITambl
CTAHOBJICHUS M Pa3BUTHUS aBUAlMU. Bbinaromumecs JeTYMKH U KOHCTPYKTOPBI CaMOJIETOB. KonmponvHas
paboma

«3emJiIsi — MeCTO OOUTAHUS YETOBEKa

3HAKOMCTBO C TPOCTHIMH MexaHW3MamH. HasHaueHwe mnpocThiX MexaHu3MmoB. OrnpeneneHue
MexaHu4ecKoi paboThl. EquHuIIbI paboThI. Y CIOBUS COBEPUICHHUS MEXaHUYECKON PaOOTHI.

Oueprusi. Bujpl MexaHMueCKOW PHEPruu: KHHETUYECKasl, OTCHIMAIbHAsI. VICTOUHUKY SHEPTHH, BUIBI
HWCTOYHUKOB dHEpruu. BocnonHseMble HCTOYHUKK dHEeprud. [IunieBapeHne kak npouecc BOCHOJIHEHUS
SHEPTUU YEJIOBEKOM. 3HaUEHUE COJIHEUHOM SHEPTUU JJI KU3HU Ha 3eMIIe.

TemnoBeie nurarenu. M3 ucropum TteminoBbix aurarenei. llapossie mammumbsl J[x. Yarra, U. .
[TonzynoBa. IlpriMeHeHHE COBpPEMEHHBIX TEIUIOBBIX ABUTaTeNieid. JIBUrarenb BHYTPEHHErO CrOpaHMSI.
[Tpuniun ero peictBus. Mcnonb3oBaHue qBUraTesiss BHyTPEHHETO CTOPaHUS.

Poub anekTposHeprun B )KU3HU 001IeCTBa. BHUIBI 37IEKTPOCTAHITHIA.

ABToMaTtnueckue yctpoicTtBa. [IpuMepsl MCHOIB30BaHUS aBTOMAaTUYECKUX YCTPOMCTB B TEXHHKE, Ha
MIPOM3BOJICTBE U B OBITY.



Cpencrsa cBsizu. CBenenust U3 ucropuu ux passurus. Tenerpad. Tenedon. Haznauenne Mmukpodona u
rpoMKoroBoputeis. Panuo u tene BungeHue.
Beimaroniiecss  ecTeCTBOMCHBITATENIM, WX pPOJb B CO3MAHHM OCHOB €CTeCTBO3HaHMA. (OCHOBHBIC
HaIrpaBJICHHUA COBPCMCHHBIX HAYYHBIX I/ICCJ'IGJIOBEIHI/Iﬁ B oOJracTu (1)I/ISI/IKI/I U XUMHUUH.
Heo6xoaumMocTh co3/1aHUsI MCKYCCTBEHHBIX MaTepHasioB. [IpuMepsl HCKyCCTBEHHBIX MaTEpUATIOB U UX
ucrnoss3oBanue. CocoObl BRIpAIIMBAHUS HCKYCCTBEHHBIX KPUCTAILIOB.
[Momumepsr. TlonmudTrieH, MOMMXJIOPBUHMI, MOJIHMCTHPON W JAPYrHe IUiacTMacchl. HarypanbHble U
XMMHUYECKHE BOJIOKHA. VX Mcronbp30BaHue B OBITY.
OcHoBHBIE (haKTOPBI BPEIHOTO BIMSHUS JEATEIHLHOCTH YeIOBEKa Ha OKpYyXKatollyto cpexy. Korrpons 3a
COCTOSIHUEM aTMoc(epsl M OCHOBHBIE CIIOCOOBI ero ocyuiectBieHus. Heobxomumocts OOpbOBI C
3arpsi3HEHUEM OKPYIKAOIIEeH CPEJIbL.

Heo0xoauMocTh SKOHOMHUHM TIPHPOIHBIX PECYpPCOB M HCIIOIB30BAHUS HOBBIX TEXHOJOTHH.
CoBpemMeHHas HayKa ¥ IPOU3BOACTBO. Pa3BuTHE HayKH Kak croco0 MO3HaHMS OKpYyKaromiero Mupa. Poib
aBTOMATHKH U 3JIEKTPOHUKHU B YIIpaBICHUU NPou3BoACcTBOM. KommnbroTepusanus npou3BoacTBa. POOOTHL.

Ilexu aBTOMATHI.

Jlabopamopnvie pabomut:

«3yuenue pneiictBus pbluara», «l3yueHue AelcTBUS MPOCTBIX MEXaHU3MOBY, «BbluncieHue
MeXaHU4ecKoil paboTel», «COOpka M HCHbITaHuE TenerpagHoro ammaparta», «/3MeHeHue CBOWMCTB
MOJIMATUIICHA TIPU HarpeBaHum», «Pacrno3HaBaHue NPUPOAHBIX U XUMUYECKUX BOJOKOH». KonmpoavHas
paboma

«Mexanusmsl. Pabota. Dueprus». [ odosas koumponvhas paboma



Ha Ga3ze o6pazoBatenbHoro yupexaenus «Touka pocta»
obecreynBaeTcsl peaau3alys o0pa3oBaTeIbHBIX MPOTPaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOH
HanpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUM C TpeOOBaHMSMHU 3aKOHOJATelIbCTBA B cdepe

o0pa3zoBaHus U ¢ yuéToM pekoMeHnaanuii denepaibHOro oneparopa yueOHbIX
«Xumusy, «dusuka». Mcnonb3oBanne obopyaoBanus oOpasoBaTesbHOro nentpa «Touka pocta» mpu

pcam3anuun JaHHOM OIl mo3BoasieT CO31aThb yCJIOBUA:

npeamMcToOB

* ISl paCUIMPEHUs COJIEPKaHuUs MIKOJIbHOTO XUMUYECKOT0 U (PU3MYECKOTO 00pa30BaHMUS;

® JJIs ITOBBIIICHUS [TO3HABATEIbHOM aKTUBHOCTH OGy‘l&IOHlI/IXC}I B eCTeCTBCHHO-Hay‘{HOﬁ O6J'IaCTI/I;

* JUIsl Pa3BUTHUSL TUYHOCTH peOEHKA B Impoliecce 0O0ydeHHsl, ero CrocoOHOCTeH, (hopMUPOBAHUS U
Y/IOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* st paboTHI ¢ OMAPEHHBIMU MIKOJILHUKAMH, OPTaHU3AINH UX PA3BUTHS B pa3IMYHBIX
o0acTsix 00pa3oBaTeNbHON, TBOPYECKON JAEATEIBHOCTH.
TemaTHueckoe MJIAHMPOBaHME 5 KjIace
KoJsinuecTBO 4acoB DJIeKTPOHHbIE
Ne HammeHoBaHue IIpodoprenta nuppoBbIe
11/11 |[pa3iesioB Bcero m?m?mg ' Kontpoabubie Hpakrueckue f)ﬁp(zll)i)BaTe;mee
KOMIIOHEHT padoTer paboTer pecypcebl
1 |BBenenue 3 1 BUBJIMOTEKA
[HOK
littps://
2 12 1 3 BUBJIMOTEKA
Tema u BemecTna. 1HOK
x cBolicTBa https://MOuypoku.p(/
3 [BsaumopeiictBue | 12 1 1 BUBJINOTEKA
T 1HOK
https://MOuypoku.p(/
4 |TemnoBwle 7 1 BUBJIMOTEKA
SABJICHUSA L[OK
https://MOuypoku.p(/
Hrtoro 34 2 1 6
TemaTnuyeckoe NJIAHMPOBaHUE 6 KJIacC
KoaunuecTBO 4YacoB D1eKTPOHHbIE
Ne HammeHoBaHue IIpodopuenrtai ndpoBbIe
n/m [paznesion Beero I/I(})H}(Ilixlg KonTposbhbie [IpakTuueckue f)ltlip(g:maTe;mee
KOMITOHEHT padoThI padoThI Decypeht
1 |BBenenue 2 BUBJINOTEKA
[HOK
https://MOuypoku.p(/
2 [Temna u| 6 2 bUBJINOTEKA
BCIIICCTBA 1HOK
https://MOuypoku.p(/
3 (BsaumopnerictBue | 5 3 BUBJIMOTEKA
Tel [HOK
https://MOuypoku.p(/




Qusuueckue 1 9 1 3 BUBJIMOTEKA

XUMHYECKHE 1HOK

SIBJICHUS bl"://Monypoxu.pd/

Uenosek u 12 1 1 4 BUBJIMOTEKA

[pupoaa LHOK
bI"://Monypoxu.pd/

Hrtoro 34 2 1 12

[lepeuenp 00OpymOBaHHS, CpEACTB OOy4eHHUS W  BOCHHTAaHUS LEHTpa 0Opa3oBaHUS
€CTECTBEHHOHAYYHOM U TEXHOJIOIMUECKON HanpaBieHHOCTH «Touka pocTtay.

HaumenoBanue o0opynoBanus: «lludpoBas mabopatopuss mo XUMUU (y4EHHUYECKas)»
OOecnieunBaeT BBIIOJIHEHHE J1a0OPATOPHBIX PabdOT IO XMMHUU HAa YPOKAax B OCHOBHOHM ILKOJIE U
IIPOEKTHO - UCCIIEIOBATENbCKOM NE€ATEIbHOCTH YUaIIUXCS.

Kommnuexkranus:
1. becrpoBonHON MyJIbTHIATYUK IO XUMUH € 3 -MsI BCTPOSHHBIMH JJaTUUKAMU:
2. Jaruuk pH ¢ nnanasonom usmepenus He yxe uem ot 0 no 14 pH
3. JlaT4Mk 37€KTpOIpOBOAMMOCTH C JuanazoHamu usmepeHus He yxe uyeM otT 0 1o 200 mxCw;
4. JlaTuuk TeMIepaTrypsbl ¢ JUanazoHOM U3MepeHust He yxke ueM oT -20 no +140C
5.0tnenpHbIe NaTYUKK: JJaTYuK ONTUYECKOM TIIOTHOCTH 525 HM
6. Axkceccyapsl: Ka6ens USB coenmuuuTensHbII
3apsiiHOe ycTpoicTBO ¢ Kabenem miniUSB
USB Apantep Bluetooth 4.1 LowEnergy
Kpartkoe pykoBoACTBO 110 3KcIUTyaTauuu nudpoBoii 1adbopaTopuu.

o o~

Ha 6a3e nientpa «Touka poctay 'bOY OO noc IToaropusrit
obOecrieunBaeTcs peanu3alus o0pa3oBaTeNbHOM MPOrpaMMbl  TEXHOJOTHYECKOU
HATPABICHHOCTHU 0 yueOHOMY TipeameTy «Dus3mkay.
OO0opyioBaHME IIEHTpa €CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOW HampaBieHHocTer «Touka
Pocray:
o becnpoBognoit mynsTuaaTuMK Releon Air «Dusuka-5».
O becnpoBoHOI MyIbTHIATYHUK BBIMOIHEH B BUE MIATGOPMBI C MHOTOKAHATLHBIM U3MEPUTEIIEM,
KOTOPBbIH OJTHOBPEMEHHO MOJy4aeT CUTHANBI C PA3JIMYHBIX BCTPOCHHBIX JATYMKOB, PA3MEIIEHHBIX B
€IMHOM KOpIyce yCcTpoicTBa. 0 becnpoBoaHbIE MYNIBTHAATYUKH TOMKIIOYAIOTCS K IUIAHIIETY WIH
KOMIIbI0TepY Hampsamyto. [Ipu aTom HeoOxoanma moanaepkka padoTel mo npoTokony Bluetooth low
energy (BLE) 4.1, 6e3 1omOTHUTENBHBIX PETUCTPATOPOB JAHHBIX C TTOMOIIBIO BXOAIIEH B KOMITJIEKT
ey .

O Jt!

TexHudeckue xapakTepUCTUKU MYITbTHAATUNKA!
e pa3psaaHOCcTh BcTpoeHHOH ALIT — 12 Out
® MakcuMaibHas yactora onudpoku curHana — 100 kI
e wuntepdetic moakmroueHuss — Bluetooth low energy (BLE) 4.1
® BCTpOEHHAas MaMsTh 00BEMOM 2 KbaiT
® HOMUHAJIbLHOE HanpsbkeHue 6arapen — 3,7 B
e EMKOCTb BCTpoeHHOM Oatapen — 0,7 A * 4



® KOJIMYECTBO BCTPOCHHBIX JATYHNKOB — 6 11IT.

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJBHOI'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

"BBeneHue B ectecTBeHHO-Hay4Hble ipeameTsl. Pusuka. Xumus. 5 —6 knaccesl. A. E. I'ypesuy, /1. A.
HUcaes, JI. C. Ilontak» / A. E. I'ypeBuy, /1. A. HUcaes, JI. C. [lontak. — M.: [IpocBemienue, 2024. "
Pabouas Terpanp

«CoOopHuk 3a1a4 o ¢puszuke. 7—9 xnacce» B. U. Jlykammka, E. B. IBanosoii (M.: [Ipocsemnienue,
2023).

METOAUYECKHUE MATEPHAJIBI UIAA YUYUTEJIA

BBenenue B ectecTBeHHO-HayuHbIe nipeaMeThl. Ousnka. Xumus : 5-6-€ K1accsl : METOANYECKOE
nocobue K yueOHO-METOAMYECKOMY KOMIUIEKTY «BBe/ieH!e B ecTeCTBEHHOHaYYHbIe IpeaMeThl. Dusuka.
Xumus. 5S—©6 knaccel. A. E. I'ypesuuy, /1. A. Hcaes, JI.

C. IlonTak» / A. E. I'ypeBuu, JI. A. Ucaes, JI. C. [lontak. — Mocksa : [Ipocsemenue, 2024. — 131, [1]
c.
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