MUHHUCTEPCTBO IMPOCBEIEHUA POCCUMCKOM ®EJIEPAIIMA
MHUHHUCTEPCTBO OBPA3OBAHMSI CAMAPCKOM OBJIACTH
JAEIHNAPTAMEHT OBPA30BAHUSA AIMUHUCTPALIUUA
rorPOACKOI'O OKPYT'A TOJIBATTHU

MYHUINITAJIBHOE BIOJZKETHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE
IrOPOACKOI'O OKPYT' A TOJIBATTH "HIKOJIA Ne 43 UMEHU I'EPOSA COBETCKOI'O
COI03A JI.H. 'OJIOCOBA"

PACCMOTPEHA INPUHSATA YTBEPX/IEHA

Ha 3acemanuu Metomumdeckoro Ilemarormuecknm CoBeTOM [Tpuxazom Ne 327-o1 ot
o0BbeTUHEHUS yUYHUTENEH Mporokon Ne 1 ot 28.08.2026r., 31.08.2026r.

€CTECTBEHHO - HAY4YHOT0 IIUKJIa Tupexrop MBY «IlTkoma No 43»

[Ipotokon Ne 1 ot 27.08.2026r. /M.C. Cepreesa/

ITPOBEPEHA

3aMECTHUTENIEM JupeKTopa 1o YBP
/C.B. lllupanuesa/

28.08.2026r.

PABOYAS ITPOI'PAMMA

y4eOHOT0 mpeaMeTa
«BBEJAEHUME B ECTECTBEHHO-HAYYHBIE [TPEAMETBI. ®U3UKA. XUMUA.»

JUTSE 0OyJaroImuxcs 5-6 KiraccoB

r.o. ToaesarTu 2026

I[TOACHUTEJIBHAS 3AIIUCKA

Kypc yue6HOTO peameTa «BBeneHne B €CTECTBCHHO-HAYIHBIE

npeaMeTsl. Pu3nka. XUMHUS» — WHTETPUPOBAHHBIN KypcC Ul MIIQAIINX MTOAPOCTKOB (Kiacc 5-6), B
cozepKaHUU KOTOPOT0 pacCMaTPUBAIOTCA ITyTH MO3HAHUS Y€TTOBEKOM ITPHUPOIBI.

W3zyuenue JTAHHOTO Kypca B OCHOBHOI1 IIKOJIE HAINPaBJICHO  Ha JOCTIKEHUE

CIIeAYIOIIMX LIEJIe:
IporncaAcBTNKa OCHOB (I)I/ISI/IKI/I U XUMHU,
IMOJIYYCHHUC YHAIIIUMUCH HpGI[CTaBJ'IeHI/Iﬁ O MCTOAAX HAYYHOT'O ITO3HAHUA



MIpUPOIBL; GOPMUPOBAHHE DIEMEHTAPHBIX YMEHUU, CBI3aHHBIX C BBITIOJTHEHUEM
yueOHOT0 JJa00paTOPHOTO IKCIIEPUMEHTA (HUCCIICIOBAHUS);
dhopMHUpoBaHHUE y yUaAITUXCS YCTOMYUBOTO MHTEpECa K IpeIMEeTaM €CTECTBCHHO-

HAy4HOTI'O IMKJIa (B YaCTHOCTH, K (DU3UKE U XUMHH).

Beenenue GuU3MKU U XMMHUH HA paHHE# cTananu oO0ydeHus B 5—6 kiiaccax TpedyeT U3MEHEHHS Kak
(hopMBI H3TTOKEHHS yIEOHOT0 MaTepraia, Tak 1 METOJIMKH €ro npenomaBanus. [loaTomy ocoboe
BHUMAaHUEC B HOCO6I/II/I YACICHO (prHTa.HI)HI)IM OKCIICPHUMCHTAJIbHBIM 3a/IaHUSAM. HpeﬂnonaraeTc;I, qTo
BKHOE MECTO B Mpoliecce padoThl HAl KYPCOM 3aiiMyT PUCYHKH Pa3IMYHBIX SBICHUMN, OTIBITOB U
M3MEPUTETHHBIX TPUOOPOB. BOJbIIOE KOTMYECTBO KAY€CTBEHHBIX BOIPOCOB, UCITOJIb30BAHUE UTPOBBIX
CI/ITyaHI/Iﬁ B IIp€riogaBaH  JOJIKHO CHOCO6CTBOBaTI) CO3JaHUI0 HMHTEpECa YydalluXCAa K MpEeIMCTY
U CTPEMJICHHUIO K €r0 IOHUMAaHHIO.

Coneprxanue Kypca nMeeT 0COOCHHOCTH, 00YCIIOBIICHHBIE, BO-TIEPBBIX, 3aja4aMH
pa3BuTUA, OGy‘IeHI/ISI 1 BOCIIMTAaHHUA y4YallluXCA, 3aJaHHBIMH COIMAaJIbHBIMU TpeGOBaHI/IHMI/I K YPOBHIO
Pa3BUTUA UX JIMYHOCTHBIX U MMO3HABATCIIBHBIX KAa4Y€CTB; BO-BTOPLIX, ITPCIMCTHBLIM COACPKAHUEM
CHCTEMBI O0IIIEero cpeHero o0pa3oBaHuUs; B-TPEThUX, ICUXOJOTHUYSCKUMH BO3PACTHBIMU
OCOOCHHOCTSIMH 00yJaeMBIX.

JlesmenvHocmubulii n0OX00 K pa3pabOTKe COACPIKAHUS Kypca MO3BOJISIET PEIIATh B XOJIEC €ro H3y4YCHHUS
PSI B3aMMOCBSI3aHHBIX 3a]1a4: 0OeCIeYBaTh BOCIPHUITHE, NMOHUMaHWE M 3allOMHHAHHE 3HAHUH,
CO371aBaTh YCIIOBUS JUTsl BBICKA3bIBAHUS MTOJAPOCTKOM CYXKIACHHI HAYYHOTO, HDABCTBEHHOTO,
3CTECTUYCCKOTI'0 XapaKTepa I10 ImoBoay BSaHMOHCﬁCTBHH YCJIOBCKa U IIPUPOJBI, YACIATH BHUMAHUC
CUTyalysM, TAe YYalluics JTOJDKEH pa3indaTh YHUBEpCAIbHbBIE (BCeoOIIne) U yTUIIHTApHBIC
IIEHHOCTH; UCMOJIb30BaTh BCE BO3MOXKHOCTH [IJISi CTAHOBIICHHUS MPHUBBIUCK CIIEOBAThH



HAyYHBIM ¥ HPaBCTBEHHBIM MPUHIIAIIAM U HOpMaM OOIIEHUS U IeATEIbHOCTH. TeM caMmbIiM
CO34aI0TCS YCIJIOBUS JIJI1 HHTETPALIMU HAYYHBIX 3HAHUH O MIPUPOIHBIX CHCTEMaX U APYrux cdep
CO3HaHUsI: XyO0KECTBEHHOU, HDABCTBEHHOM, MPaKTUUECKOU.

ITomo6HOE mocTpoeHne Kypca He TOIBKO MO3BOISET PellaTh 3a/1aq, CBsI3aHHbIE C 00y9YeHHEM U
pa3BUTHEM IIKOJBHUKOB, HO M HECET B ce0e OOJBIION BOCITUTATENBHBINA MOTEHIIMAL. BocnuThiBaromas
(yHKUIHA Kypca 3aKitodaercs B POPMUPOBAHUH Y MIIAJIIINX MOAPOCTKOB MOTPEOHOCTH IMO3HAHUS
OKPY>KaIOIIEeT0 MUPa U CBOMX CBS3€H C HUM: 3KOJIOTHYECKH 000OCHOBAHHBIX ITOTPEOHOCTEN, HHTEPECOB,
HODPM U TIpaBUJL.

OcHOBHOE cojiep)KaHUE Kypca BKIIIOYAaeT pa3/iesibl:

«BBenenne», B KOTOPOM JaeTcs IPeACTaBIEHHE O TOM, YTO M3y4JaroT ¢pu3uka u xumusa, «Tena.
BemectBa. MXx cBoiicTBay, «B3amMomelcTBHE TEI»,

«Pu3ndecKue U XMMHYECKHE SIBICHUD), «HeloBeK U MpUpOay.

13 Bcero xoMIuiekca COBpEMEHHBIX METOJ0OB ITO3HAHUS IIPUPOJIBI B Kypce COAEpKaTCsl CBEIEHUS O
HEKOTOPBIX U3 HUX: HAOIIOJICHUX, N3MEPEHHSIX, DKCIIEPUMEHTaX, MOAEITUPOBAaHUN — M ITOKa3bIBACTCS
WX B3aUMOCBSI3b; TAIOTCA CBEAECHUS O IPHUOOpax U MHCTPYMEHTaxX, KOTOPhIE YeJIOBEK HCIOJIb3YET B
CBOEM MPAKTUYECKOU NIeSITENHHOCTH.

BrinonHss nporneneBTUUECKYIO poiib, Kypc «BBeneHue B ecTeCTBEHHO-Hay4yHbIEe npeaMeThl. Du3nka.
XuUMUSD COACPKUT CUCTEMHEBIE, 2 HE OTPBIBOYHBIE 3HaHUS. bobIioe BHUMaHNE B HEM YIEIsSeTCs
MPEEMCTBEHHBIM CBSI35IM MEXKy Ha4aJbHOW U OCHOBHOM IIKOJION, UHTErPALUH 3HAHUN BOKPYT
BEIYIIUX UCH, ONPENEISIONINX CTPYKTYPY Kypca U ClIOCOOCTBYIOMUX (hOPMUPOBAHUIO IIEJIOCTHOTO
B3IJIs1/1a HA MUP.

B kxypce matorcs nepsble MPEACTaBIECHHUS O TaKUX MOHATHAX, KaK «Maccay,

«B3aUMOJICUCTBUEY, «CUJIA, «OHEPTrUs»,  «aTomy», «MOJIEKYIa»,

«XUMHYECKUH BJIEMEHT.

Ilomygaemble ydJammuMuCsl CBEICHHS O BEIIECTBAX W WX TMPEBPAIIEHUSX MOTYT CIYKUTh
MEepBOHAYAILHON OCHOBOM 711 TIOCTETIEHHOT'O OCO3HAHUS UACH O TOM, YTO MaTepHs U OPMEI ee
JIBIDKCHUS BCET/1a B3aUMOCBSI3aHbI, YTO OOBEKTHI IPUPOABI 00PA3YIOT IEIOCTHBIE CUCTEMBI,
OTHOCHUTEIBHO YCTOMYMBBIE, HO B TO K€ Bpems AuHamMu4uHble. Hapylienue 3Toi iMHaMU4ecKon
YCTOHYMBOCTH CHCTEM MOXXET IMPUBECTU K HEXelaTeNbHbIM nociencTBusM. Oco3HaHue 3TON nuaen
Ba)KHO JIJI51 TOHUMAaHUS 9KOJIOTHYECKHUX MPOOIeM.

HHTerpanns pa3nuvHBIX €CTECTBEHHO-HAYYHBIX 00JIacTei 3HAHWSI OCHOBaHa Ha TIPEACTABICHHH O
€JIMHCTBE TIPHUPOJABI M OOIIEeM JUIsl BCeX



€CTECTBEHHBIX HAYK METOJE MO3HAHUSI.
ConepaHue TJaHHOTO Kypca CTPOUTCS] Ha OCHOBE JEeSTEIbHOCTHOIO 1oxo1a. BoBneuenue yyamumxcs
B pa3Ho00pa3HyIo y4eOHYI0, UCCIEIOBATEIBCKYIO U IPAKTUYECKYIO ACSITENIBHOCTD SIBJISIETCSL yCIIOBUEM
MpUOOPETEHHs IPOYHBIX 3HAHUHN, IPe0Opa30oBaHus UX B YOSXKIIEHNUA U YMEHUS], CTAHOBIICHUS
OTBETCTBEHHOCTH KaK YePThl JINYHOCTH.

OO11ee KOTMYECTBO YacoB 0 yYeOHOMY IUIaHy- 68 4u.; B 5 kiacce - 34 gaca ( 1 4. B Hezemro)

B 6 kiacce — 34 yaca ( 1 4. B HEZeII0)

CocTraBreHa Ha OCHOBE MPOTpaMMbl «BBeieHrEe B eCTeCTBEHHO-HAyYHbIE TIpeaAMeThl. Pu3uka. Xumus : 5—
6-€ KJ1acchl : METOJIMYECKOE TIOCOOHE K Y4eOHO-METOJMYECKOMY KOMIUIEKTY «BBeneHre B ecTeCTBEeHHO-
HayuyHble TipeaMeThl. Pusuka. Xumusa. 5—o6 knaccel. A. E. I'ypesuy, J[. A. Ucaes, JI. C. ITonTtak» / A. E.
I'ypesuy, /1. A. Ucaes, JI. C. Ilontak.—Mockga : IIpocBemienue, 2024».

Y4eOHUKH:

BBenenue B ecrecTBeHHO-Hay4Hble TpeaMmeTsl. duzuka. Xumus. 5—o6 knaccsl. A. E. I'ypesuy, 1. A.
HUcaes, JI. C. [lontak» / A. E. I'ypesuy, [I. A. Hcaes, JI. C. [loatak. — M.: IIpocBemenue, 2024.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA KYPCA

JIMYHOCTHBIMM  pe3yJIbTATAMH  H3y4YeHHsd Kypca «EcTecTBO3HaHUEY
((BBCZ[CHI/IC B €CTCCTBCHHO-HAY4YHBIC ITPECIAMETEI. duzuka. XUMHUSD» SIBIISTFOTCS

pa3sBUTHE IIO3HABATENIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX 151
TBOPUYECKHUX CITIOCOOHOCTEN yUalllnXCs;
BOCIITMTAHHUC OTBCTCTBCHHOI'O OTHOILICHHUA K mpupozac, OCO3HaHHUEC

HEO0OXOIMMOCTH 3aIUTHI OKPYIKAIOIICH CPEABL;
dhopMHUpOBaHUE JTUYHOCTHOTO OTHOIICHUS JIPYT K APYTY, K YUUTEIIO.

MeTtanpenMeTHBIMU pe3yJbTaTaAMU HM3yUCHUS Kypca SBISIOTCS:

OCBOCHHE MPUEMOB HCCJICIOBATEIHLCKOM ACATEIBHOCTH (COCTaBICHHE TUIaHA,
WCIIOJIb30BaHKE MPUOOPOB, (GOPMYIHMPOBKA BBHIBOJIOB U T. II.);
dhopMupoBaHuEe MPUEMOB pabOTHI ¢ HHPOPMAIUEH, TPEACTABICHHON B
paznuuHoi hopme (Tabnuiibl, rpaduKu, PUCYHKHU | T. 11.), HA PA3IHIHBIX
HOCHUTENSIX (KHUTH, MIHTepHET, mepruoaudeckue u3MaHus U T. 1.);

pa3BUTHE KOMMYHHUKATUBHBIX YMEHUIN U OBJIaJICHUE ONBITOM
MEKJINYHOCTHOW KOMMYHUKAIINHU (BEJICHNE TUCKyCcCHU, paboTa B TpynIax,
BBICTYIUICHHUE C CO- OOIMCHUSIMU U T. II.).



IIpexMeTHbIMHM pe3yJibTaTaMH HU3y4YeHUs Kypca«Benenue B
€CTECTBEHHO-HAYy4YHbIE NpeaMeThl. Pu3uka. XuMus» SIBISIOTCS:
OCBOEHHE 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHUM, HEOOXOUMBIX IS
JIATbHEUIIIETO U3YUYCHUSI CUCTEMATUYECKUX KYPCOB €CTECTBEHHBIX HAYK;
dbopMupoBaHrE JJIEMEHTAPHBIX HCCIEIOBATEIBCKUX YMEHUM;
PUMEHECHUE MOJIYYEHHBIX 3HAHUU u YMEHHUU 151
peuIeHus MPakKTUYECKUX 3aad.
ObecreunTh JOCTHKCHUE TUIAHUPYEMBIX PE3yIbTaTOB OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMBI, CO3/IaTh OCHOBY JJIsl CAMOCTOSITEIIHHOTO
YCHEIIHOTO YCBOCHUS 00YyUYarOIMMUCS HOBBIX 3HAHUW, YMEHUMN, BUJIOB U
cnoco00B JIEATEIbHOCTH JOJKEH CUCTEMHO-IEITEIbHOCTHRIN MOaX0a. B
COOTBETCTBHUU C 3THUM I10JIXOJIOM UMEHHO aKTUBHOCTb O0y4aronIuXcst
MPU3HAETCS OCHOBOM JIOCTHXKEHUS Pa3BUBAIONIUX IIeJIel 0Opa3zoBaHus. DTU
3HAHUS HE MEepeIatoTC B TOTOBOM BUJIE, a IOOBIBAIOTCS YUAIIUMHUCS B IIPOLIECCE
MO3HABATEIbHOU AESITEILHOCTU. OJHUM U3 IyTEU MOBBIIICHUS MOTHUBAIIUU U
a(pdhexkTHBHOCTH YueOHOM JIESATEILHOCTA B OCHOBHOM IIKOJIC SIBJISICTCS
BKJIFOUCHHUE YYAIIUXCS B YUEOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO
desamenlbHOCMb, KOTOpas UMEET CIEAYIONINe OCOOCHHOCTH:
LEJIU U 3aJ1a41 3TUX BUIOB JICATEIILHOCTH YUYAIIUXCS ONPEACIISIOTCS KaK UX
JIMYHOCTHBIMH MOTHBAMHM, TaK M COIIMAJILHBIMH. DTO O3HAYaET, YTO TaKas
JIeSITeIbHOCTD JIOJDKHA OBITh HAITpaBJICHA HE TOJIBKO Ha ITOBBIIIICHUE
KOMIIETEHTHOCTH TTOJIPOCTKOB B TIPEIMETHOU 00JIACTH OTPEICIICHHBIX YISOHBIX
JUCUUIUIAH, HE TOJIBKO Ha Pa3BUTHE UX CIIOCOOHOCTEH, HO U HA CO3/IaHUE
MPOAYKTA, UMEIOILIEr0 3HAYUMOCTD 151 IPYTHX;
yueOHO-UCCIIeI0BATENILCKAs U MPOEKTHAS JIESITeIbHOCTD JIOJKHA ObITh
OpraHU30BaHa TaKUM O00Opa30M, YTO- Obl yYalllMecsi CMOTJIM Peain30BaTh CBOU
MOTPEOHOCTH B OOIIECHUM CO 3HAYUMBIMHU, peEPEHTHBIMU IpyIIaMu
OJHOKJIACCHUKOB, yuuTesaeu v T. 1. CTposi pa3IMuHOIr0 PoJia OTHOUICHUS B XOJI€
LIeJICHAMPaBICHHON MOMCKOBOW TBOPUYECKON U MPOAYKTUBHOU AEATEIHLHOCTH,
MOJAPOCTKH OBJIAACBAOT HOPMAMM B3aMMOOTHOIIECHUH C PA3HBIMHU JIFOIbMU,
YMEHHEM TIEPEXOIUTh OT OJHOTO BHJIa OOIIEHUS K JIPYTroMYy, TPHOOpETAIOT
HaBBIKW MHJIMBHIYaJIbHON Ca-MOCTOSTEILHON paOOTHl U COTPYIHUYSCTBA B
KOJIJICKTUBE;
opraHu3aiuys y4eOHO-UCCIE0BATEIbCKUX U MTPOCKTHBIX Pa0OT MIKOJIHHUKOB
oOecrneuynBaeT COYETAaHUE PA3JIUYHBIX BHUJIOB MTO3HABATEILHOMN
JeSITeNIbHOCTU. B 3TUX BUAax 1€ TEILHOCTA MOTYT ObITh BOCTPEOOBaHBI
MPAKTUYECKH JTF0OBIE CIOCOOHOCTU MOAPOCTKOB, PEaIN-30BaHbI JTUUHBIC
MPUCTPACTHUS K TOMY WM UHOMY BUIY AESITEIbHOCTH.



COEP>XXAHUME OBYUEHUA

5 KUIACC

Pa3nen 1. Beenenue

IIpupona xuBas 1 HexxuBas. [loHATHE O ABIEHUAX NPUPOABI. Yea0BEK — YaCTh IPUPOBI, 3aBUCUT OT
Hee, Ipeodpasyet ee. HeoOxonumMocTs u3ydenust npupopl. Pu3nka 1 XUMHsI — HAYKH O IIPUPOJIE.
Tena u BemecTBa. MHOTOOOpa3ue ABIeHUM Mpupoabl. PU3NUECKHEe ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, 3JIEKTPOMArHUTHBIE, CBETOBBIE.

XuMHYecKUe sIBIICHUS] — IpeBpalleHns BenecTs. [IpupoaHblie, HCKyCCTBEHHBIE M1 CHHTETUYECKHIE
BemiecTBa. Onucanue sSIBICHUH IPHU- POABI B INTEpAType M UCKyccTBe. HaydHbIi MeTox n3ydeHus
MPUPOABL: HAOIIOACHHUE, ONBIT, TEOPHUS.

JlaboparopHoe obopynoBanue, wratussbl. [IpaBuina noas30BaHus U npaBwiIa 6€30MaCHOCTH.
Ponp nsMmepeHnii B Hay4HbIX UCCIEIOBAHUAX U B NpakTUKe. [IpocTeiime nsMepuTesbHbIE
npuOOpHEI 1 HHCTPYMEHTHI: JIMHEIKa, U3MEpUTEeNbHasI JICHTa, MEPHBINA HHIIMHID, Bechl. [1Ikana
npubopa: 1ieHa AeyeHus], Ipeaei U3MEPEeHUN. AJITOPUTM HAXO0XKICHUS LIEHBI ASJICHUS IIKaIbl 1
npeaeiia USMEpEeHUit.

JlabopamopHvie pabomui:
«Omnpenenenne pasmMepoB Tenmay, «l3mepeHme oO0beMa  KHAKOCTH»,
«M3Mepenne o0beMa TBEPAOTo Teay.

Iucomennwii onpoc «BBeaeHue»

Pasnen 2. Tema. BemectBa. X cBoicTBa

XapakTepUCTUKH TeNn u BEIIIECTB: (opma,obweM, BeT, 3amax.
Oprannyueckne W HEOPTaHWYECKHE BEIIECTBA.

TBepoe, xxuaKoe u ra3000pa3Hoe cocTosiHUs BemectBa. CoxpaHeHnre popMbl 1 00beMa TBEPIAbIMHU
TellaMH, COXpaHeHne 00beMa U HecoxpaHeHne (POPMBI KUIKOCTIMH, HeCOXpaHeHHe (OPMBI 1 00BeMa
razamu. [Ipu3Haku puU3HNIECKUX SBICHUH.

Macca. [IepBbie mpeacTaBICHUS O MacCe Kak O KOJIMYECTBE BelecTBa. HeoOXoauMocTh n3mepeHus
Macchl. Mephl ¥ 3TAJIOH MacChl. PeIuakHbIe BEChl, ITpaBmUiia padOThI C HUMH.

Temmeparypa Kak BayKHasI XapaKTEPUCTHKA TEJT W BEIIECTB, PA3IMYHBIX SIBICHUHA IPUPOIBI.
Nsmepenue temnepatypbl. TepMoMeTphl, TipaBuiia padboThl ¢ HUMH. OCOOCHHOCTH KOHCTPYKIIMH
MEAUIUHCKOTO TEPMOMETpA.



3HadueHre 3HaHWW O CTPOCHHH BemecTBa. JlenmnmocTts BeniecTBa. CTpOSHHE BEIIECTBA: MOJIEKYJIHL,
aToMbl, HOHBI. [IpencraBnenue o pazmepax 3TUX YaCTHLI.

Ctpoenne morekyi. {uddy3us B razax, sKHAKOCTAX U TBEPABIX Telax. J|BHKeHNe YacTHIl U
TemIieparypa ten. JlokasaTeabCTBa CyLIECTBOBAHUS IPUTSDKEHUS U OTTAJIKUBAHUSI MEXKy YACTULIAMU.
CtpoeHue TBepABIX Te, )KUAKOCTEH, Ta30B Ha OCHOBE 3HAHUI O CTPOEHUH BEIIECTBA.

9. Pesepdopa — coznarens miaHeTapHONW MOJIeu cTpoeHus atoma. CTpoeHne atoMa. 3apsiabl
MPOTOHOB U 3JMEKTPOHOB, UX B3aUMOAECHCTBUE, 3aps sapa. CTpoeHue aTOMOB BOJAOPOAA, TelUsl,
nutust. OO6pa3oBaHWe HOHOB. XUMUYECKHE 3JIEMEHTHl KaK TPYMHIbl aTOMOB C OJWHAKOBBIM 3apsIOM
siapa. 3HaKM XUMHYECKHUX 3JeMeHTOB. Ileproauyeckas cucteMa XUMHYECKUX 3nemMeHToB []. U.
MenneneeBa. Homepa XxuMu4eckux 31€MEeHTOB. XUMUUYECKUE BIEMEHTHI B MIPUPOJIE.

BemectBa npocteie u ciioxHble. DOpPMyYJIBI XMMUYECKHUX BELIECCTB.

Mecro kucnopoaa B Ilepunonndeckoit cucteme xumudeckux aineMeHToB 1. 1. Menneneesa, ero
3HaK, HoMep. Kucnopon. Coequnenus kucinopona. [Ipocroe BemecTBo KUCIopo, €ro cBoMcTBa U
3Ha4YeHUe JJIs KU3HU Ha 3emiie. PoTocuHTe3. ['opeHne B Kuciaopoie.

Mecto Bosiopoaa B nepuoandeckoit tadmure . 1. Menaeneea, ero 3uak, Homep. Bomopon B
npupoze. [IpocToe BelecTBO BOAOPOA: €r0 NO-Iy4eHue, CBOMCTBA, pacIpOCTPaHEHHE B IIPU- POJIE,
NpUMEHeHue, 3HaueHue. CoeIMHEeHUsI BOIOPOa.

Bopma: ctpoenne monexynsl Boabl. CBOWCTBA BOJBI, €€ pacIpOCTpaHEHHUE B IPHUPOJIS, 3HAUCHHE.
Hcnonw3oBanue BoJbI B HAPOAHOM X03siicTBe. Boma kak pactBoputens. GunsTpoBanue. Oxpana
BOJIHBIX PECYPCOB.

PacTtBOpHI B pupoe, TeXHUKE, OBITY. PacTBOpUTENH M1 pacTBOpsieMOe BEemEeCTBO. VICTHHHBIE PacTBOPHI
Y B3BeCcH. MaccoBas J10J1s1 BEIlleCTBa B pacTBOpE.

IInoTHOCTH KaK XapaKTEPUCTHKA BEILIECTBA.

JlabopamopHwvie pabomui:

((CpaBHeHI/IC XapaKTCPUCTUK TECID», «Ha6TH'OI[eHI/IC Pa3JINYIHbIX COCTOSTHHH BCIIICCTBA»,
«I/I3MepeHI/Ie MacCChl TC€JIa Ha PbIYaXXHBIX BECax),

«3mepenune Temnepatypsl BoAbl U BO3ayXxay», «Habmrogenue neammoctn BemecTBay, «Habmonenue
sieHuit quddysun», «HabmoaeHne B3auMoIeHCTBUS YaCTHUI] Pa3INYHBIX BEIIECTBY,
«HabGaromenue ropenus», «OmpeneieHue pacTBOPUMOCTH BEIICCTB



¢unpTpoBaHueM», «/3MepeHUe TUIOTHOCTH BEIIECCTBaY.

Konmponvnsie pabomeotr:

«XuUMHYECKHE DJIEMEHTh», «IIIOTHOCTL BemiecTBa»

Paznen 3. B3aumoneiictBue Tem.

PeakTuBHOE IBMKCHUE.

Bcemuphoe tarorenue, ero nposiiaeHus. Cuia TSHKECTH, €€ 3aBUCHUMOCTB OT Macchl Tenia. OTKpPBITHE
3akoHa BceMupHoro Tarotenust M. Hetotonom. Enuauiia cunel. Paznuunbie Buab nedopmariuu.
[IposiBrienne nedopmaiuu B IpUpoae, B OBITY, yU€T U UCTOIb30BAaHNUE B TEXHHUKE.

BosaukHOBEHWE CHITBI YIIPYTroCTH IpH AcdhopMartiu Teil. Hampapnenne CHuibl yIpyrocTH.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT Aeopmanuu. OObSICHEHNE BO3SHUKHOBEHHUSI CHIIBI YIIPYTOCTH C
TOYKH 3PEHUSI MOJIEKYJISIPHOTO CTpOeHUs BeulecTBa. [IposiBIeHue cuiibl yIpyrocTu B IpUpoae, B
OBITY, YYET M HCIOJIb30BaHHUE €€ B TEXHUKE.

[Tokoit 1 paBHOMEPHOE MPSIMOJIMHEITHOE ABMKEeHHE Tena. Jlunamomerp. Cuita TpeHHs: ee TIPOosIBIIEHHE
B IIPUPOJIE, B OBITY, YCIIOBHS €€ BOSHUKHOBCHUS, IPUYNHBI BOSHUKHOBEHUS TpeHus. TpeHne
CKOJIBKEHUS U TPEHUE KaueHHUs. 3aBUCUMOCTh CUJIBI TPEHUS OT CUJIBI TSPKECTHU TeJIa U KaueCTBa
00pabOTKH TTOBEPXHOCTEN. YUET U UCIIOJIb30BAHNE TPCHUS B TEXHUKE.

OOBACHEHUE AJICKTPUYSCKOTO B3aUMOJCHCTBHS HA OCHOBE DJICKTPOHHOU TECOPUH. DIICKTPU3AIUS TSI
TpenueM. [lepenaya snekTpruuecKkoro 3apsiga CONpUKOCHOBEHHEM. B3anMoaelicTBe OMTHOMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX Tell. [IpuHIMn AeHCTBUSA 3JIEKTPOCKOIIA.

ITocTrossaable MarHuThl. CBOMCTBA IMOCTOSHHBIX MarHuToB. ITonroca MmarauToB. MaruurtHas
ctpenka. 3emJis kak marHuT. Kommac. IlpuMeHenne mocTOSTHHBIX MarHuToB.

Cuita gaBnenus u gaBnenne. Enuanna masnenns. CriocoObl yBeTUUCHUS U YMEHBIICHUS
JaBJICHHSI.

3akon Ilackams. Ilepenada maBieHHs KUAKOCTSIMU U razamMu B TexHuke. Hamuuue naBieHus

BHYTPH KHUIKOCTH, ero 3aBUCHMOCTh  OT r1yOuHbl. PaBeHCTBO
JaBJICHUI BHYTPH KUJIKOCTH Ha OIHOH TITyOWHE
o BceM HarpaBiieHusiM. CooOIIaromuecs: cocy/ibl. 3aKOH COOOIIAOIIUXCS COCYIOB, €r0

o0bscHenue. [IpuMeHeHre cOOOIIAIOMUXCS COCYIOB.

BreiTankuBaromasi cuia. [IpruiunHa BOSHUKHOBEHHUSI BBITAJIKABAIOIICH CHIIBI. Y CJIOBUS TJIaBaHUS
TEIl.

Jlabopamopnvie pabomui:

«HabnroneHne BO3HMKHOBEHUSI CHJIBI  YIPYTOCTH pH nedopmanumy,



«3mepenue cmibly, «M3Mepenne cwisl TpeHuss», «Habmomerne B3anmMoaeicTBUS
Ha’JICKTPU30BaHHbBIX Te», «Ha0moieHre MarHuTHOTO B3aUMOJICHCTBUS», «OnpeieieHue AaBicHUs
Tella Ha OmNopy», «VI3Mepe-Hue BHITAIKUBAIOMIEH CHITBD, «OT Yero 3aBUCUT BHITAITKABAIOIIAS
(apxuMenoBa) cuia?y, «BbIICHEHWE YCIIOBUS TUTABAHUS TEID».

Konmponvusie pabomeor:

«B3aumoericteue Ten. Pasnmuunbie BUnbI cuiy, «JlaBineHue Ha rioyoune. JleiicTBrUe KUIKOCTH Ha
MOrPY>XKEHHOE B HEE TEJIOY

Pazgen 4. dusndeckne U XUMHUUYECKHUE IBIICHUSI MeXaHHUeCKHE SIBICHUSA

Mexanudeckoe nBWXKEHHE. Tpaektopus. Pa3nudyHbie BUIBI TBHKCHISL.

[IpuMepsl pa3mUUYHBIX BUIOB JBIKCHHS B IPHPOJEC U TEXHHKE.

IIyTs U BpeMmsi OBUKEHUS, U3MEPEHUE IIyTH U BPEMEHH.

CKOpOCTh paBHOMEPHOTO IBIKEHHS. EAWHUITEI CKOPOCTH. YCKOPEHHOE W 3aMEIJICHHOE JIBHIKCHUE.
[IpencraBienue 00 OTHOCHUTEIBHOCTH JIBHYKCHHSL.

3BYK Kak UCTOYHHK WH(POpPMAIIMU YelIOBeKa 00 OkpykarorieM mupe. crounuku 3Byka. Konebanus
— Heo0XoauMoe YCJIOBHE BO3HHKHOBE-HHUS 3ByKa. CKOpPOCTH 3ByKa B Pa3IMYHEIX cpenax. SBieHue
OTpaXeHHUsSI 3BYKa. DXo. Vcrionp30BaHue SBICHHUS OTPAKCHHS 3BYKa B TEXHUKE.

Jlabopamopnvie pabomui:

«Bprancienne cKOpoCTH ABMXKEHUSI OPYCKay,
«Habmronenne OTHOCHTENBHOCTH JBIKCHUS,
«Habntonenne HMCTOYHUKOB 3BYKay.

Komumponvnas paboma

«MexaHudeckoe IBHOKEHHEY

TerioBbie IBICHUS

TennoBoe pacuiupeHue Tejl. YUET U UCMOIb30BaHUE TEIIOBOTO PACIIMPEHUS B TEXHUKE.
IInaBmenune 1 orBepaeBanue. OOBSICHEHNE STHX MPOIIECCOB C TOYKH 3PSHUS CTPOSHHUS BEIIECTBA.
[Ipomecch ncmapeHust ¥ KOHACHCAITNN, UX O0BICHEHHUE C TOYKH 3PSHUSI CTPOCHHUS BEIIECTRA.
Hcnapenue u kKoHAeHCAIMA B IPUPOAE. 3aBUCUMOCTh CKOPOCTH MCHAPEHUS KUJKOCTH OT poaa
JKHJIKOCTH, TEMIIEPATyPhl, IO cCBOOOHOI moBepXxHOCTH. OXITaXKIeHNE KUIKOCTEH TIpH
HCIIApEHUH.

IIpouecc Tennonepenaun, NpUMEpPHI MPOSIBIEHUS TEIUIONEPEAAYU B IPUPOJIE, ydeTa U
WCIIONB30BAaHUA B TeXHHKe (0e3 yKa3aHUs BHJIOB



TeTUIoTepe1avun).

Jlabopamopnvie pabomui:

«Habmonenre n3amMeHeHus: o0beMa KUIKOCTEH 1 Ta30B P HarpeBaHUM U OXJIAKIACHUN (OTHCaHHe
JlaHO B METOIMYECKOM nocooun), «Habmonenrne n3aMeHeHus! IJIUHBL Tejla NPy HarpeBaHUH U
OXJIaKACHUN», «OTIMBKA UTPYIIEIHOTO COJITATHKAY, «HarpeBanune CTEKJISTHHOM
TpyOKM»,

«Habnronenue 3a maBieHueM cHeTa», «OT 4ero 3aBUCUT CKOPOCTh UCHAPEHUS KUJIKOCTH?»,
«Ha0mrotenre oxaxaeHus >KUIKOCTH TIPU UCIIapeHun», « Habmonenne TerionpoBoIHOCTH
BOJIBI, BO3/TyXa U METAJNTMYECKOTO CTCPKHSD».

Konmponvnas paboma
«TemnoBrle SIBICHUIY.

Tooosas konmponvnas paboma

Pazgen 5. ®usnueckue U XUMUYECKUE SIBJICHUS DIEKTPOMArHUTHBIC SIBIICHUS

DNEeKTPUYECKUN TOK KaK HaIIPaBICHHOE JBUXCHUE 3apsDKEHHBIX yacTUl. HanpsikeHue Kak ycioBue
BO3HUKHOBEHUS 3JIEKTPHUIECKOT0 TOKa. FICTOUHHUKY MMOCTOSSHHOTO B IEPEMEHHOT0 TOKa.

Cuta ToKa, eIMHUIIA CUJIBI TOKA. HampsbkeHne, enuHuIa HaMpsDKeHNs. AMIIEPMETpP U BOJIBTMETP.
I[IpoBOIHUKY ¥ TUAJIEKTPUKU: OINPECICHUE, IIPUMEPHI U IPUMEHEHUE.

Onexrpudeckue nenu. CocTaBHbIE YaCTH JIEKTPUIECKHX IIETIeH M UX YCIOBHBIE 0003HAUEHUS Ha
cxeMme. [TocnenoBaTenpHOE U NTapauIeIbHOE COEIMHEHHS TPOBOTHUKOB, UX OTJIMYMS, HCIIOJIb30BaHHE
B pa3JIMUHBIX enax. JleiCTBUS 3JIeKTpUYECKOro Toka. TeruioBoe JelcTBUE TOKa, €ro NPUMEHEHUE B
OBITOBBIX TTpHOOpax. MarHUTHOE NEUCTBUE TOKA. DIIEKTPOMArHUTHI M X PUMEHEHUE.

JlelicTBue MarHuTa Ha 3JeKTpUudeckuil Tok. [I[puMeHneHune 3Toro AEUCTBUSA B YCTPOIMCTBE
HU3MEPUTEILHBIX TPUOOPOB, AIEKTPOABUTATENS. XUMHUECKOE ACHCTBUE TOKA M €ro IPUMEHEHHE.
Jlabopamopnvie pabomui:

«ITocnenoBaTenpHOE COCAUHEHUE, «ITapannensHoe COEIMHEHHEY,

«HabnroaeHune TeImIoBOro AeicTBUs ToKay, «HaOroqeHne MarHuTHOIO JIEMCTBUS  TOKay,
«/lelicTBue MarHura Ha MPOBOJHUK C TOKOMY,

«HabnroieHne XMUMHYECKOTO JCWCTBUS TOKay.

Konmponvnas paboma

«ONEKTPUYECKUNA TOK»



CBeTOBBIC SBICHHS

CBeT KaK HCTOYHUK WH(POPMALIFHU YETIOBEKa 00 OKPY>KAIOIIEM MHPE.

Hcrounuku cBeTa: ropsiaue U xonoaubie. [IpsiMmonmHeitHoe pacnipocTpaneHue ceeta. OO0pa3zoBaHue
TeHu. lIpoxoxxaeHne cBera CKBO3b oTBepcTHe. OOBSICHEHNE COTHEYHBIX U JIYHHBIX 3aTMEHUM.
3epKalibHOE U paccestHHOe oTpakeHus. [[posBieHne 3aKkoHa OTpaKeHUS B IEHCTBUH 3€pKall.
3epkalia IJIOCKHE, BBITYKIIbIE U BOTHYThIe. CBONCTBO 3€pKajl U3BMEHSAThH HallpaBJI€HUE CBETOBOTO
mydka. Micnonp3oBaHue 3epkall. XapakTep U300pakeHUs B INTOCKOM 3epKaje.

ITpenomnenue cBera. I3MeHeHne HAIpaBJIEHUs] CBETOBOIO JIy4a IPHU Mepexojie U3 OJHOM CpeJibl B
apyryto. Tunsl nuH3: cobuparomue u paccenparomue. MoKyc JIUH3BL. Y BEIHYECHUE JINH3BI.
Hasnauenne ¥ HCIIONB30BaHUE ONTUYECKUX MPUOOPOB.

Crpoenne riaza. M300paxkeHue, moirygaeMoe Ha ceTdaTke. bIu30pyKocTs U JaTbHO30PKOCTE;
HCTIOJIb30BAaHUE OYKOB JIJISI KOPPEKITUH 3PCHHUS.

Paznoxenue 6e1oro cBeTa ¢ MOMOIIb0 npu3Mbl. CEKTpP, MOPSIOK CIICAOBAHUS IIBETOB B HEM.
Pamyra. O0psicHeHHE TIBETA TEIL.

JlabopamopHvie pabomoi:

«CBeT u TeHby», «3roToBiaeHne KaMephl-00CKyphI», « OTpaxkeHUe CBETa 3epKanomy, «IlonyueHue
M300pakeHUs IPEMETA B IUIOCKOM 3epKajie» (OIMHMCAaHUE JAHO B METOIUYECKOM TOCOOUN),
((H36J'IIOZ[CHI/IG 3a NpCIIOMIJICHUEM CBETa», (<H36J'HO,H€HI/IC H306pa)KeHHI>i B JIMH3EC».

Konmponvnas paboma
«CBETOBBIE SIBIIEHUSDY
XUMUYECKUE SBICHHS
XUMUYEeCKUEe peaKIlMu KaK MPoIecChl 00pa3oBaHus OJIHUX BEIICCTB U3 Apyrux. [IpusHaku
XUMHUYECKUX SIBICHUH U YCIOBUS UX MpoTekaHus. OObICHEHHUE TPOTEKAHUS XUMUYECKUX PEeaKIIui
C MOJISKYJISIPHOM TOYKH 3peHus. Pacniasn BemecTs 1 MOJIeKyI Ha aTOMBI HJIM HOHBI, 00pa3oBaHHe
U3 HUX HOBBIX BemlecTB. CoOXpaHEHHE MACChI BEIIECTB B XUMHUUECKUX PEAKITUSIX.
Peakunu coenunenus u paznoxkeHus. ['opeHue kak peakius coequHeHust. OKCUIBI.

[Ipumepsr HauoOoee pacmpoCTpaHEHHBIX  OKCHJIOB, WX pacIpoCTpaHEeHUE B
MIPUPOJIC U UCIIOIHL30BaHUC.
Kucnotel. [Ipumepsl Hanbosee pacipoCTpaHeHHBIX KUCIOT. VIcronbp30BaHue KUCTIOT B

MPOU3BOJCTBE U owprry. IlpaBuna obpareHus C HUMH.



PacniozHaBanue KuCIOT.

O6mue ceenenust 06 ocHoBaHusX. Illenoun. M3BecTkoBas BoJia, ralieHasi U3BeCTh. [I[puMeHeHue
OCHOBaHUI1 B MPOU3BOACTBE, ObITY. [IpaBuna oOpamieHust ¢ ocHOBaHUsAMU. PacriozHaBaHue
OCHOBaHUi. Peakiius HeWTpaaIu3aiyu.

Comu. IIpumepsl coneit, pacripocTpaneHue ux B mpupojie. CBOWCTBA U MPUMEHCHHUE PsIda COJICH.
YTeBoAbL, )KUPHI U OCIKU KaK BaKHEHIIIHE MUTATEIbHBIC BEIISCTBA JJIsI OpraHu3Ma YeJIOBeKa.
[Ipoucxoxaenne nmpupogHOTO ra3a, HegTH, yrisi. Hanbosee BayxHbIE MECTOPOXKAEHUS HEPTH U
ra3a B POCCI/II/I, HUX 3HAYCHHUC KaK NCTOYHUKOB [JIs IMOJIYUYCHUS pa3JIMYHBIX BUAOB TOINIMBA U KaK
BaYKHEUIIIETO CHIPBS JIJISI XUMUYECKOU MTPOMBIIIICHHOCTH.

JlabopamopHwvie pabomoi:

«Ha6H}OZ[CHI/I€ (1)H3HLIGCKI/IX 1 XUMHYCCKUX HBHGHHﬁ)), ((I[eﬁCTBHe KHCJIIOT W OCHOBAaHHM Ha
HUHOUKATOPHBD», «BrracHEeHHC PaCcTBOPUMOCTHU coieit B BOJIC» (OHI/IcaHI/Ie JaHO B MECTOOHYCCKOM
nmocobun), «PacrmosnaBanue kpaxmana.

Koumponvnas paboma
«XUMHUYECKHUE SIBICHUS

Pazgen 6. UenmoBek u npupoa
3emiss — muiaHera CoJIHeYHOM cucTeMBbl. 3a/1a4u aCTPOHOMUU. 3BE3/IHOE
He00, co3Be3aus. J[peBHUE aCTPOHOMUYECKUE UHCTPYMEHTHI U COBPEMEHHBIE

METOAbI ACTPOHOMHNYCCKUX HCCHCI[OBaHHfI.

Kapra 3Be3nHOTO HEOa. HaxoxxieHme Ha KapTe CO3BEe3ANN B HanOojee SIPKUX 3Be3d. ABUMYT U
BBICOTA CBETHJI, X OIpEJIeJICHUE C MOMOIIBIO aCTPOISIONH.

Connue. [lepBole mpencTaBieHus 0 €ro cocTaBe U Temneparype. IsMeHeHUs: COTHEYHOU aKTUBHOCTH.
Couarie u xu3Hb Ha 3emite. Comaeunas cucteMma. Ctpoeane COTHEIHOH CHCTEMBI.

JBmxenue 3emian: BpallleHue BOKPYT cBoel ocu U oOpaiienue Bokpyr ComnHua. [IpuauHb CMEHBI
JHS 1 HOYH, BPEMEH To/a.

JlyHa — ectecTBeHHBIN ciyTHUK 3eMiH. J[BuskeHue JIyHbl BOKpYT 3€eMJIM U BOKPYT CBOEH OCH.
duznueckue ycnoBus Ha JIyne. ®azwl JIyHbI.

OCHOBHBIE 3Tanbl KOCMUYECKUX HCCIIECIOBaHUI.



Jlabopamopnas paboma

«M3rorosienue acTpoIsIONH u OIpEeJIeJIEHHE C €€ MOMOIIbI0 BBICOTHI 3BE31».
Konumponvnas paboma
«3emnss — maneta CoOIHEUYHOH CHCTEMBDY

3eMIIst — MECTO OOUTaHUs YeTIOBEKa

CtpoeHre 3eMHOTO 11apa. Y BeIMYeHHe TUIOTHOCTH U TeMIIEPaTypbl 3eMIIH C TITyOUHOA.

Cocrtas ruapocdepsl. Pois ruapocdeps! st )ku3au Ha 3emite. MccnenoBanne MOPCKUX TITyOuH.
Cynoxozctso. [Iporecchl, IpOUCXOASIIKNE B 36MHBIX HEJIpax U B Tuapochepe, UX BIUSHUC HA
JKU3HB JTI0JIeH, HEOOXOIMMOCTh X U3yYCHHUSI.

CocraB u ctpoerue armochepsl. Atmocheproe gapiaenne. OmbiT Toppuaemmn. bapomeTprr, ux
MPUHIMIT AekcTBUsA. EquHuibl atMocepHOro 1aBiieHus.

ConeprkaHue BOASHOTO T1apa B atMocdepe. HeHachleHHbIi 1 HachIIeHHBIH nap. OTHOCH-
TeIbHas BIAXKHOCTH BO3MyXa. BaxkHOCTh M3MEpEHUS BIAXKHOCTH Bo3myxa. | urpomerp,
IICUXPOMETP.

Tywmas, obnaka, 10K/, poca — OOBSICHCHUE MPUYNH UX BOSHUKHOBEHHU. ['po3a, MOITHUEOTBO,.
DTanbl CTAHOBJICHUS U PAa3BUTHS aBUAIIUH. Brigarommecs JeTYUKH U KOHCTPYKTOPBI CaMOJIETOB.

Konmponvnas paboma

«3emist — MecTO OOMTAHHS YEIOBEKa»

3HaKOMCTBO C MPOCTHIMH MeXaHu3MaMH. Ha3HaueHue MpOoCTHIX MEXaHU3MOB.

OmnpenencHue MexaHU4eCcKoi paboTel. EMUHUIEI paOOThI. Y CIIOBUSI COBEPIIICHUS] MEXaHUYSCKOMU
paboTHL.

DHeprus. Bumpl MEXaHUYECKOUM dSHEPTUN: KHHETHYECKasl, MOTeHIIMaIbHas. VICTOYHUKH YHEPTHH,
BUJIbI KICTOYHUKOB YHEPTuu. BocnonHsieMbie HCTOYHUKY dHepruu. [luieBapenne Kak mporecc
BOCHOJIHEHUSI SJHEPTUHU YEJIOBEKOM. 3HAUEHHUE COJTHEYHOM PHEPruu s 5KU3HU Ha 3eMile.
Tennossie apurarenu. M3 ucropuu teninoBsix Asurareneit. [lapossie mamunasl k. Yarra, U. W.
ITon3zynosa. IIpuMeHeHnE COBPEMEHHBIX TEIUJIOBBIX ABUTaTENei. [ BUraTesb BHYyTPEHHETO CTOPAaHUS.
[Ipunnun ero neiictBus. Mcnonp30BaHUe ABUTaTedsi BHYTPEHHETO CTOPAHMUSL.



Ponb amexkTposHEepruu B JKHU3HU OOIIECTBA. BHIBI 3JEKTPOCTAHIIUIA.

ABTomaTHueckue ycTporcTsa. [Ipumeps! HCTOIb30BaHNs aBTOMAaTHUECKUX YCTPONUCTB B TEXHUKE, HA
MIPOU3BOJICTBE U B OBITY.

CpenctBa cBs3u. CemeHuss u3 uctopuu ux passutwsa. Temerpad. Tenedon. Haznauenume
MUKpo(OHA U TPOMKOTOBOpHUTENS. Pagno u TeneBuacHHUe.

Brinaromyecst eCTeCTBOMCIIBITATENH, UX POJIb B CO3AAaHUN OCHOB eCTeCTBO3HAHUSA. OCHOBHBIC
HaITpaBJICHUS] COBPEMEHHBIX HAYYHBIX MCCIICIOBAaHUH B 00JIacTH (PU3UKN Y XUMHUH.

HeobxonmMocTh co3maHnsi HCKYCCTBEHHBIX MaTepuasioB. [IpuMepbl HCKYyCCTBEHHBIX MaTEpPHaJIOB
1 uX ucrnonab3oBanue. CriocoObl BEIpAIIMBAaHUS HCKYCCTBEHHBIX KPUCTAJIIIOB.

[Monmumepst. [TonmusTrneH, NOMUXIIOPBUHII, TIOJIMCTUPOIT U ApyTHE TIacTMacchl. HarypansHbie 1
XHUMHYECKHE BOJIOKHA. VX mcmonms30BaHue B OBITY.

OcHOBHBIE (paKTOPBI BPEIHOTO BIUSHUSA JIEATEILHOCTH YEIOBEKa Ha OKpYKarollyto cpeny. KoHTpons
3a COCTOSTHUEM aTMOc(epbl 1 OCHOBHBIE cIOCOOBI ero ocyuiecTBiaeHus. Heo6xoaumocTs 00pbOEI C
3arpsI3HEHUEM OKPY KalOIIeH CpeIbl.

HCO6XOJII/IMOCTL OKOHOMMUH IMPUPOJIHBIX PECYPCOB U UCIIOJIB30BaHUS HOBBIX TEXHOJIOTHH.
CoBpeMeHHasl HayKa 1 IPOU3BOACTBO. Pa3BUTHE HayKH Kak CIOCOO MO3HAHUS OKPY>KaIOIIEro
Mupa.

Ponp aBTOMaTHKH 1 QJICKTPOHUKH B YIIPpABJICHUHU ITPOU3BOJCTBOM. KOMHBIOTepI/ISaI_[I/ISI
npousBojcTBa. Po6oTsl. Llexu - aBTOMATBHI.

JlabopamopHvie pabombi:
«I/I3yLICHI/IC ﬂeﬁCTBHH pbr4yara, ((I/I3yquI/Ie HeﬁCTBHﬂ OPOCTHIX MCXAaHHU3MOBY, «Bpruncnenue

MeXaHU4IeCcKol paboTeDy, «COOpKa M HCTIBITaHUE TeerpadHOro anmaparay, «M3MeHeHne CBOMCTB
IMOJIM3TUJICHA IIPU HAarpE€BaHUN)), «PacriosnaBaHue OPpUPOAHBIX U XMMHUYCCKHUX BOJIOKOH).

Konumponvnas paboma
«Mexanu3zmbl. Paborta. DHeprusy.

Tooosas konmponvras paboma



TEMATHUYECKOE IJNIAHMPOBAHMUE 5 KJIACC

Ne i/m HaumeHoBaHuUe pa3aesioB U KoJsm4yecTBo 4acoB JuekTpoHHbIe (11U pPOBHIE)

TEM NMPOrpamMMmBel Bcero Kontponbnbie  [[IpakTHueckune paGoTsl 00pasoBaTelbHbIe pecypebl
padoThI
Paznea 1. Beenenue (3 u) BUBJIMOTEKA 1TOK
https://mMonypoku.pd/

Hroro o pasneny 3 0 1

Paznen 2. Tena. BemecrBa. Ux cBoiictBa (11 4) BUBJIIMOTEKA ITIOK

https://mMonypokn.pd/

Hroro no pasueny 11 1 3

Pa3nen 3. B3aumoneiicreue Ten(10 u)
BUBJIMOTEKA LIOK
https://Monypoku.pd/

Hroro no pasneny

10 1

Paznen 4. ®usuveckue U Xumudeckue sijaeHus. (104)

[TPOTPAMME

4.1 MexaHHYECKHE SIBICHHUS 3 0 0 BUBJIMOTEKA 1TOK
https://Mmounypoku.pd/

4.2 TernnoBble ABIECHUS 7 1 1

OBIIEE KOJIMYECTBO YACOBIIO 34 3 6




6 KJIACC

HaumenoBanue pa3nenoB KouunuecTBo yacoB JJIeKTPOHHBbIE
Ne /it 1 TeM NPOrpamMMel IMpodopuentan  KonTponbubie pagoTsl  |MpakTuyeckne  (WAPPoBbIE)
Bcero HOHHBIN padoThI oGpasoBaTesbHbIe
KOMIIOHEHT pecypenl
Pasnen 4. ®usnveckne u xumuieckue sipjieHus. [lpogonxenne. (144) BUBJIMOTEKA IOK https:/monypoku.pdy/
4.3 JJIEKTpOMAarHUTHbIE sIBJIEHUS 4 1
4.4 CBETOBEIC SIBJICHUS 1
4.5 XUMHUYCCKHE SIBJICHUS 4 1 2
Wtoro no pazneny 14
Paspnen 5. Yenosek u npupoaa (20 v) bUBJIMOTEKA LIOK
https://Mouypoku.pg/
5.1 3emisa-mianeta CoaHedyHon 5 1
CHCTEMBI
5.2 3eMIII-MECTO OOUTaHUS 4 2
JeJIOBEKa
5.3 UemoBeK JOMOJIHICT 11 1 1
PUPOAY
Wroro no pazneny 20
Bceero 34 2 3 5




[NOYPOYHOE INTAHMPOBAHMUE 5 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KouTtposbHble
padoThI

IIpakTnueckue
padoThI

/laTa uzyyeHnus

20P

[Ipupona. YesnoBek — 4acTh NPUPOJIBI.
Tena u BewecrBa. Uto uzyvaer
¢usuka

Uto u3yvaer xumus

Hayunsrit meto. JlabopatopHoe
obopynoBanue. 3mepenus

[u—

XapaKTEepUCTHUKU TEJI U BEIIECTB.
CocrosiHus BeniecTBa

Macca. I3mepeHre MaccChl.
Temnieparypa

[TucemenHas padora o teme «Tema.
Bemectra. 1x cBoiicTBa»

CrtpoeHue BeniecTna. JIBuxkeHne 4acTHI]
BEIlECTBA

B3aumoaelicTBrE YacTHIL BEIECTBA.
YJacTHIbl BEMIECTBA U COCTOSHUSI
BEILIECTBA

Ctpoenue aromMa. ATOMBI U UOHBI.
XHUMHUCCKHE DJICMEHTBI.
[Tepuonnueckas Tabmuna . U.
MenpaeneeBa

10

Bemecrtna IIPOCTHIE u
cinoxHble. Kucnopoa. Bogopoa.

11

Bopma. PactBop u B3Bech

12

KonTponbHas pabota o teme
«XHUMUYECKHUE ABICHUIY




ITlnotHOCTDE. Pemenue 3aay Ha CBA3b

13 MEXIy Maccoi, 00beMOM U 1
MJIOTHOCTHIO.

14 UlaGopatopHasi pabota «3mepenue 1
IJIOTHOCTHU BELIECTBA»
K yemy mpuBOIUT AEHCTBUE OJTHOTO

15 rena Ha apyroe? Cuia. JleiicTBue 1
[POKJ1ae€T MPOTUBOJICHCTBHE.
BcemupHoe TAroTeHue.

16 Jlepopmanus — uzmenenue ¢popmsl u |1
pa3Mepa Tena. Cuia yrnpyroctu

17 IToxoi 1 paBHOMEpHOE 1
MPSIMOJINHEMHOE IBUKEHHE TeNa

18 W3zmepenne cuibl. Tpenue. 1

19 DJNeKTpUUYECKHe CHIIbl. MarHuTHOE 1
B3aUMOJICIICTBUE
KonTponbHas pabota no

20 reme «B3aumoneiicteue ten. Paznuunsie |1
BUJIBI CHID)
JlaBmenue. 3a1aun Ha BHIYHCIICHUC

21 maBaeHMs. [{aBicHKE B JKUAKOCTIX U 1
rasax. JlaBieHue Ha riryOuHe

22 Coobmaromuecs: cocyibl 1

23 JleficTBHE )KUIKOCTH Ha NIOTPY’KEHHOE B |1
Hee Telo
JIaGopaTopnas pabota «OT yero
3aBUCHUT BBITAIKUBAIOIIAS

24 (apxumenoBa) cuia?» Y ClIoBUs 1

rIaBaHusA TCII.




25 Mexanudeckoe aBuxeHue. [1yTs u 1
BpeMms.

26 CkopocTts. Pemenue 3amay. 1

7 Bcerga i ABIDKYyIIEeCs TEJIO IBIKETC? 1

28 3ByK. PacripocTpanenue 3ByKa.
TermtoBoe pacivpeHue. Y4Uer u

29 MCIIOJIb30BAHUE TEIJIOBOIO paciIupeHs (1

30 [Li1aBneHue U OTBEp/IEeBaHUE 1
Hcnapenue n

31 KoHIeHcauus. M3yueHue npouecca 1
MCTIAPEHUs KHUJIKOCTEH

32 Termlonepenaya 1
[ToBTopenue. [loaroroBka k rogoBoit

33 KOHTPOJIBHOM padoTte 1

34 ["omoBast KOHTpoJIbHAs paboTta 1

OO11ee KOJIMYECTBO YacOB 10 MPOrpamMMe 34




6 KJIACC

KoJimuecTBO 4acoB

Ne i/ KonTpo JlaTa usyuyenus
Tema ypoka Bcero Hpopopn |y yypre IIpakTHYeCcKH e 20P
E€HTAITUOH
N padoThI padoThI
KOMIIOHCH
T
1 OnexTpudeckuil Tok. Mcrounuku Toka. |1
Hanpspkenue. Cuta Toka
2 IIpoBOIHUKH M TUDIIEKTPUKH. 1
DIIEeKTPUYECKHUE LENU
[TocnenoBarenpbHOE M MapauienabHoe |1
3 COEJIMHEHMUSI TIPOBOIHUKOB. 1
Jlaboparopnas paboTa
4 JIeficTBHSI SIIEKTPUYECKOrO TOKA 1
S Hcrounuku cBera 1
6 Cset u TeHb. OTpaXkeHUE CBETA. 1
7 3epkaia U uX IPUMEHEHHE. 1
[IpenomiieHue ceera
8 Jlunza. HaGmronenue nzobpaxkenuii B |1
JTUH3E.
9 Onrtuyeckue npubopsl. ['na3 u ouku. |1
IBer.
10 CucremaTu3anus 3HaHUU O TeMe 1 1
«CBeTOBBIC SIBICHUS
XUMHYECKUE SBICHUS. 3aKOH 1
11 COXpaHeHus Macchl. Peakuuun

COCAMHCHUA U PA3JIOKCHUA.




12 Oxcuppl. Kuciorel. OcHOBaHUS.
UlaGopaTopHnas pabora «JlelicTBue
KHCJIOT U OCHOBaHUI HA MHIUKATOPbD)
Conu. YrieBoibl, KUPbI U OCJIKH.

13 UlaGopatopHas pabota
«Pacrno3HaBaHue Kkpaxmasa»
[Tpupoauslii ra3 u HehTh

14 IIpoopueHTANMOHHBINH KOMIIOHEHT

15 JlpeBHss Hayka actpoHOMUs. B mupe
3BE3/1.

16 Kapra 3Be3n1HOr0 HeOa. A3UMYT U
BBICOTA CBETHII

17 Connue. ConHeuHasi cucteMa
CyTO4YHOE ¥ TOAUYHOE JBUKEHHE

18 3emiu. JIlyHa — ecTeCTBEHHBIN
CIyTHUK 3eMJIH
Kocmuueckue ucciaenoBaHusl.

19 KonTtponbHas paboTta 1mo teme
«3emist — nnaHeTa CoaHEeuHOU
CHCTEMBD»

20 CTpoeHue 3eMHOTO I1apa.

21 Atmocepa. 3mepenune
aTMoc(epHoro naBieHus.bapomeTpsl

22 BnaxxHocts. ATMoc(hepHbIe sIBICHHUS.

23 W3 ncropuu pa3sBUTHS aBHALINN.




24 Mexanusmsl. Jlabopatopnast pabora |1
«3yyenue nencTBUs pblyaray
25 JlaGopaTopnast pabota «3yuenue 1
NEUCTBUS NPOCTHIX MEXAHU3MOBY
Mexannueckasi padota. Perenue 3anay |1
26 Ha BBIYUCIICHUE MEXaHUYECKOU paboThI
27 Oueprus. IcTOUHUKH HEprun 1
28 TennoBkle nBUrarenu. Jpurareib 1
BHYTPEHHETO CrOpaHUsI.
29 DIIEKTPOCTAHIINU 1
30 ABTOMAaTHKa B Hamei xxu3nu. Cpeacrtall
CBSI3U
Hayka cerogusi. Marepuasl st 1
31 cOBpeMeHHOU TexHUKH. [lonumepsl u
XUMHYECKHUE BOJIOKHA.
32 Kayuyk u pe3una. 3arpsizHeHue 1
OKpYKaroIlel cpeibl.
JxoHomus pecypcoB. McnonszoBanue |1
33 HOBBIX TEXHOJIOTHUM.
IIpogopreHTANMOHHBI KOMIIOHEHT
34 UroroBoe 3ansaTue 1

OBILIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

34




YYEBHO-METOJIMYECKOE OBECTIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHAJIBI JIUISA YYEHHUKA
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«COopHUK 3a7a4 1o ¢pusuke. 7—9 knacce» B. W. Jlykamuka, E. B. IBanoBoi (M.:
IIpoceemenune, 2023).
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