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Kypca BHEYypOUHOH AEATENBHOCTH:
Kiacc: 5-6 kmace

KonndecTBo yacoB 1o yueOHOMY IJIaHy B 5-6-X kj1accax 34 4acoB B rojl 1 4ac B HEJEIO.

BBenenue B ectecTBeHHO-Hay4YHbIE IpeaMeThl. EcTecTBO3HaHue. 5—6 kimaccel. Pabouas
nporpamMma k tuaud YMK A. E. I'ypeBuua, J[. A. Ucaesa, JI. C. [lonrak : yueOHO-
meTtonudeckoe mocodbue / A. E. I'ypesuu, JI. A. Ucaes, JI. C. [Tontak. — M. : Ipoda, 2017

Paccmotpena Ha 3acenanun MO

(Ha3BaHHME METOJINYCCKOTO OOBEIMHCHHUS )

[Iporokoin Ne OT « » 20 r.

IIpencenarens MO
(®HO) (monmuce)




HHosicHUTEILHAA 3aNINCKA.

HopmatuBHo-npaBoBasi 6a3a:

TO ¥ POJIb y4eOHOT npeaMeTa B OBJIAICHUH YAIUAMHCS T BaHMH
Mecto 0 e0HOro Kypca, mpeJaMeTa B OBJIajie o0yuaro c eboBa K
YPOBHIO OAT0OTOBKH BbINNYCKHUKOB B COOTBETCTBHHU ¢ (peiepajibHBIMU
rocyJ1apcTBeHHbIMH 00pa30BaTeIbHBIMU CTAHAAPTAMHU

«BBeneHue B €CTECTBEHHO-HAYUYHbIE MPEAMEThI. ECTECTBO3HAHME) — WHTETPUPOBAHHBIA KYypC
U MIIQAIIMX T[OAPOCTKOB, B COJEPKAHUM KOTOPOIO pPacCMATpPUBAOTCS IIyTH IO3HAHUS
YEJI0BEKOM IIPUPOIBI.

W3ydeHue JaHHOTO Kypca B OCHOBHOM ILIKOJI€ HAIIPaBJICHO Ha JTOCTUXKEHUE CIAEAYIOLIUX Lesei:
— MPOTIEICBTUKA OCHOB (DU3UKHU U XUMUM;

— TMOJyYCHHE Y4YallUMHCS TPEJACTaBICHUA O METOAaX HaydyHOro TO3HAHUS TPUPOJIBI,
dbopMUpOBaHUE AIIEMEHTAPHBIX YMEHHI, CBS3aHHBIX C BBIMOJHCHUEM y4eOHOTO J1ab0paTOpHOTO
SKCTIEpUMEHTA (UCCIIEIOBaHU);

— (opMHUpOBaHME y YYALUXCSH YCTOMYMBOIO HMHTEpeca K MpPEeAMeTaM eCTeCTBEHHO-HAY4YHOTO
UKJIa (B YACTHOCTH, K (U3UKE U XHUMHUN).

BBenenue ¢u3nky u XuMHM Ha paHHEW cTaguu oOydeHus B 5—6 kiaccax TpeOyeT M3MEHEHUs
Kak (OpMBI U3JIOKEHUSI Yy4eOHOro MarepHaja, TaKk U METOAMKH ero mpemnogaBanus. [loatomy
ocoboe BHHMMaHHE B TOCOOMHM YAEICHO (POHTAIBHBIM HKCIEPUMEHTAIbHBIM 3alaHUIM.
[Ipennonaraercs, 4To BaXHOE MECTO B mpolecce padoThl HaJg KypcoM 3aiiMyT pPHUCYHKH
pasIMYHbIX SBJICHUH, ONBITOB W HM3MEpPUTENbHBIX MNpHOOpoB. bosblioe Koau4ecTBO
KayeCTBEHHBIX BOIIPOCOB, HCIOJb30BAaHUE MWIPOBBIX CHUTyallud B IMpeNojaBaHUM JOJIKHO
CHOCOOCTBOBATh CO3JJaHMIO HHTEPECA yUaIIUXCs K IPEIMETY M CTPEMIICHHUIO K €r0 MOHUMaHUIO.

Conepxanne Kypca UMeeT OCOOEHHOCTH, OOYCIIOBJIIEHHBIE, BO-IIEPBBIX, 3aJadaMM pPa3BUTHA,
o0ydeHHs W BOCHMTAaHHUS Yy4YallUuXcs, 3aJaHHBIMU COLIMAJIbHBIMU TPEOOBaHUSAMH K YPOBHIO
Pa3sBUTHS MX JIMUHOCTHBIX U MO3HABATEIbHBIX KaueCTB; BO-BTOPBIX, IPEIMETHBIM COAEPKaHUEM
CUCTEMBI OOIIEro CpenHero o0O0pa3oBaHUsS; B-TPETbHUX, IICUXOJOTMUYECKHMHU BO3PACTHBIMU
0CcOOEHHOCTAMH O00yuyaeMbIX. JleATeNbHOCTHBIH MOAXOJ K pa3pabdoTKe COAEp)KaHUs Kypca
MO3BOJIAET pellaTh B XOJ€ €ro HU3y4eHMs psi B3aMMOCBSI3aHHBIX 3a7ad: OOECIeunBaTh
BOCIIpHUSTHE, NOHMMAaHUE W 3allOMHHAHME 3HAHMH, CO37aBaTh YCJIOBUS JJIs BBICKA3bIBAHUS
MOJIPOCTKOM CYXJAEHMH HAyyHOTO, HPAaBCTBEHHOI'O, 3CTETUYECKOIO XapakTepa IO IOBOIY
B3aMMO/JICHCTBUS Y€IOBEKa U NPUPOABI; YAEIATh BHUIMAHNUE CUTYaLUsIM, TJI€ yJaluics T0JKEeH
paznuyaTth yHHMBEpCalbHbIE (BCEOOIIME) M YTWIMTAapHbIE I[IEHHOCTH; MCIIONb30BaTh BCE
BO3MOKHOCTH JUIsl CTAHOBJIEHUS IIPUBBIUEK CJIE€I0BATh HAYYHBIM M HPABCTBEHHBIM MIPUHIUIAM U
HOpMaM OOILEHUS U JESITENbHOCTH. TeM camMbIM CO3/1al0TCs YCIOBMS Ul UHTETpallMi HAay4YHBIX
3HAHUM O MPUPOJHBIX CHCTEMaxX M JPYrux cep CO3HaHUS: XyJOKECTBEHHOW, HPaBCTBEHHOM,
IIPaKTUYECKOM.

[TomoOHOE ToCTpOeHHE Kypca He TOIBKO MO3BOJISIET PEIIaTh 3a/1a4M, CBSI3aHHbBIC ¢ 00yUYeHUEM U

Pa3BUTHCM I[IKOJBHUKOB, HO W HCECCT B ce6e 60HBIHOI>1 BOCIIUTATCIILHBIN INOTCHIUAJI.
BocnuteiBaromas GyHKIUs Kypca 3akiodaercss B (OPMHUPOBAHWU y MIQANIMX TOJPOCTKOB
NOTPEOHOCTH TMO3HAHUS OKPYXKAIOIIETO0 MHpa U CBOUX CBSI3€H C HHM: DKOJIOTHYECKHU
000CHOBaHHBIX MOTPEOHOCTEH, MHTEPECOB, HOPM U TIPABUII.



OcHOBHOE colepKaHUE Kypca BKIIOYAaeT pasnensl: «BBeneHue», B KOTOPOM JaeTcs
MPEACTABICHUE O TOM, YTO M3y4aroT ¢u3nKa U Xxumus, «Tema u BemiecTBa», «B3anmopeiicteue
Ten, «PU3nUecKre 1 XUMUYECKHE SIBJICHU», «Ye0BeK U MpUupoiay.

N3 Bcero koMIiekca COBPCMCHHBIX METOJ0B ITO3HAHUA MPUPOJLI B KYpPCC COACPIKATCA CBCACHUSA
O HCKOTOPBLIX H3 HHUX: Ha6J'IIOI[eHI/ISIX, HU3MCPCHUAX, OSKCIICPUMCHTAX, MOACIUPOBAHUU — U
IIOKa3bIBa€TCA HUX B3aHMMOCBA3b, HAIOTCA CBCACHHA O HpI/I60an N HHCTPYMCHTAX, KOTOPLIC
YCJIOBCK UCIIOJIB3YCT B CBOEH HpaKTquCKOﬁ ACATCIIBHOCTH.

BreinonHsas HOpomeneBTUYECKYH0 POJb, Kypc «BBeneHue B €CTECTBEHHOHAYYHBIE IIPEIMETHI.
EcTtecTBO3HAaHME» CONEPKUT CUCTEMHBIE, 4 HE OTPBIBOYHBIE 3HAHUA. boNbIIOe BHUMAaHUE B HEM
YACISAETCS IPEEMCTBEHHBIM CBA3AM MEXKJIy HA4YaJIbHOM M OCHOBHOM ILKOJIOM, WHTErPaLlUU
3HAHUW BOKPYI BEIYyIIMX WJCH, ONpeAensioluX CTPYKTypy Kypca M CHOCOOCTBYIOLIMX
(OpMHPOBAHUIO LIEIOCTHOTO B3IJIs/1a HA MUP.

B KypCC HArOTCA ICPBLIC NPCACTABJICHUA O TaKHUX ITOHATUAX, KaK «MaccCay, ((BSaHMOﬂeﬁCTBHG)),
«Cul1a», KOHEPTrusa», «KaTOM», KMOJICKYJIa», «XUMHWYECKUH 3JISMEHT.

[TosydaeMble ydalMMUCS CBEACHHSA O BEIIECTBAX M HUX MPEBPALLECHUAX MOTYT CIIy>KHUTh
NepBOHAYAILHOW OCHOBOM IS MOCTENICHHOTO OCO3HAHMS UICH O TOM, YTO MaTepusi U (hOpMBbI ee
JIBYDKEHUS BCETJa B3aMMOCBS3aHbl, YTO OOBEKTHI MPUPOJAbI 00pa3yrOT LEJIOCTHBIE CHUCTEMBI,
OTHOCHUTEIIBHO YCTOMYMBBIE, HO B TO K€ BpeMs NMHAMHU4YHblE. Hapymenue 3Tol quHaMHU4YeCKOn
YCTOMYMBOCTU CHCTEM MOKET IPUBECTH K HEKENATEIbHBIM NOCHEACTBUAM. OCO3HaHUE HTOU
WU BaYKHO JUIsl IOHUMAaHUS 3KOJOTHYECKUX IIPOOIIEM.

WuTerpaius pa3inyHbIX €CTECTBEHHOHAYYHBIX 00JIacTel 3HaHNS OCHOBAHA Ha MPE/ICTAaBICHUH O
€IMHCTBE MPHUPOJBI U OOIIEeM JUIsi BCEX €CTECTBEHHBIX HayK Merojae no3HaHus. ConepxaHue
JAHHOTO Kypca CTPOMTCS Ha OCHOBE IEATENBHOCTHOTO MOAXOAA. BoBiledeHHe ydwaimmxcs B
pa3sHOOOpa3Hyl0 Y4YeOHYI0, HCCIIEJOBATENLCKYI0 M IMPAKTHUYECKYIO JESTEeIbHOCTh SBISETCS
yCIIOBUEM TPUOOPETeHHs NPOYHBIX 3HAHUU, MpeoOpa3oBaHHUs WX B YOEXKIECHHUS M yMEHWS,
CTaHOBJIEHUS] OTBETCTBEHHOCTH KaK Y€PThI JINYHOCTH.

KosanuyecTBe yueOHBIX 4acOB:

OO6miee KoIMYECTBO YacoB B paboueil mporpamme B 5 u 6 kiaccax coctaBisieT 68 vaca 3a J1Ba
roaa ooyuenus (5 kmacc-344dacos, 6 kinacc-34 4acoB).

®opMbI Opranu3anuu 06pa3oBaTeJbLHOIO0 NMpolecca u npeodaanawue GopMsl TEKYIIETo
KOHTPOJISI

CoaepkaHre AaHHOTO Kypca CTPOUTCS Ha OCHOBE JAESTENbHOCTHOIO Mojaxoja. BoieueHue
ydalmxcs B pa3HOOOpa3Hyl0 Y4eOHYIO, MCCIEI0BATENbCKYI0 U MPAKTHYECKYIO JAESITEIbHOCTD
SBIISIETCS yCIIOBUEM MPHOOpPETEHUs] MPOYHBIX 3HAHUM, mpeoOpa3oBaHUS UX B YOeXKIEHUS U
YMEHUS, CTAHOBJICHUSI OTBETCTBEHHOCTH KaK YE€PThI IUIYHOCTH.

[lpn w3ydyeHun mnpeaMeTa OYAYT HNCIONB30BATHCS —JICKIMOHHO-TIPAKTUYECKUE 3aHATHA,
NPaKTUKyMBbl 110 PELICHHIO 3aj[ad, CaMOCTOATEeNbHas paboTa C Y4YeOHMKOM M JPYTHMHU
UCTOYHMKaMU uHpopMammu. B  Tekymem KoHTpone OyAyT UCIOIB30BAaThCA  (OPMEI
TEMaTUYECKHX KOHTPOJIbHBIX paboT, 1a0opaTopHbIe pabOThl, MPOECKTHI.

Ha3zBanue y‘leﬁHO-METOIII/I'leCKOFO KOMILIJIEKTA:



1. IIporpamma kypca «BBeneHue B €CTECTBEHHO-HAy4YHBIE IPEIMETHI. ECTECTBO3HaHHE»
i 5—6 knaccos (aBTopsl: A. E. I'ypeBuy, JI. A. Ucaes, JI. C. IlonTak).

2. BsezneHue B ecTecTBEHHO-Hay4HbIe peaMeThl. EcTtecTBo3Hanmne. dusnka. Xumus. 5—~6
kiaccel. YueOHuk (aBtopsl: A. E. ['ypeBuy, [I. A. Hcaes, JI. C. [lonrax).

3. BBeneHume B ecTecTBEHHO-Hay4Hble npenMersl. EctecTtBozHanme. @usmka. Xumus. 5
kiaacc. PabGouas Tterpane (aBropel: A. E.I'ypeBuu, M. B. Kpacnos, JI. A. Horos,
JI. C. IloHTak).

4.  BpenecHue B €CTECTBEHHO-HayuyHble IpeaMeThbl. EcrectBosHanue. dusuka. Xumus. 6
kinacc. PabGouass Terpame (aBropel: A. E.I'ypeBuu, M. B. Kpacnos, JI. A. Horos,
JI. C. TloHTak).

5. BseneHue B ecTeCTBEHHO-HAay4yHble npeaMeTsl. EcrectBo3Hanue. Pusuka. Xumus. S—
6 xmaccel.  Metonuueckoe  mocobue  (aBropel:  A. E.I'ypeBuu, JI. A. Hcaes,
JI. C. IloHTak).

6. OnektpoHHas ¢popma ydeOHHKA.

IL1anupyeMble pe3yiabTAaThI
JInuyHOCTHBIMH pe3ysibTaTaMH U3y4YeHUs Kypca «BBejeHrne B €CTeCTBEHHO-HAYUYHbIE MTPEIMETHI.
EcTtecTBO3HaHUE) ABISIOTCA:

— pa3BHUTHE TMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
yyammxcs; — (GopMupoBaHHEe MOTHBAIIMH K U3yUEHUIO B JalibHENIIeM PU3UKU U XUMUU;

— BOCIIUTAHHE OTBETCTBEHHOTO OTHOIIEHUS K MPUPOIE, OCO3HAHHWE HEOOXOAMMOCTH 3alllUTHI
OKpYXaIoIleil Cpebl;

— (popmupoBaHUE TUYHOCTHOTO OTHOLIEHHS IPYT K APYTY, K YUUTEIIIO.
MeTtanpeaMeTHBIMU pe3yIbTaTaMU U3YYEHUSI Kypca SIBISIFOTCS:

— OCBOEHHE ITPHEMOB HCCIIEI0BATEIbCKON AEATENBHOCTH (COCTaBIECHHE IJIaHa, UCTIOJIb30BaHUE
npuOopoB, GOpMYIUPOBKA BHIBOJIOB U T. I1.);

— (hopmupoBaHue npuemMoB paboThl ¢ WH(MOpPMaLMEN, TPEICTaBICHHON B pa3inyHONU (opme
(Tabmunpl, rpadukd, PUCYHKH M T.[.), Ha pPa3IUYHBIX HocuTensx (kuuru, Murtepuer, CD,
NePUOANYECKUE U3JIAaHUS U T. 11.);

— pa3BUTHE KOMMYHHKAaTHBHBIX yMEHHUH M  OBJAJEHHME OINBITOM  MEXKIMYHOCTHON
KOMMYHHMKAIUH (BEICHUE TUCKYCCUH, paboTa B rpyIlax, BHICTYIUIEHHE C COOOIEHUSAMU U T. 11.).

[IpeameTHBIMM pe3yJbTaTaMU W3y4deHUs Kypca «BBelleHHne B €CTeCTBEHHO-HAY4YHBIE MPEIMETHI.
EcrecTBO3HAaHME) ABIAIOTCS:

— OCBOGHHE 0a30BBIX C€CTCCTBCHHO-HAYUHBIX 3HaHPIfI, HCO6XO,Z[I/IMLIX JJIsL I[aJ'IBHefIH.Iel“o
HN3YUCHUA CUCTEMATHUICCKUX KYPCOB €CTCCTBCHHBIX HAYK;

— (l)OpMI/IpOBaHI/Ie SJICMCHTAPHBIX UCCIICAOBATCIBCKUX YMGHHﬁ;

— IPUMEHEHME MOJYyYECHHBIX 3HAHUN U YMEHUH JJI PELICHUS IPAKTUYECKUX 3a1a4.

Cconep:xxanue



BBeaenue

IIpupona »xuBass m HexuBas. SBieHHs npupoxasl. UenoBek — YacTe Npuponbl. BiusHue
yeJoBeKa Ha mpupoay. HeoOXoaumMocTh M3ydeHus: IpUpobl U OEpeXHOro OTHOIIEHHUS K HEW.
Oxpana npuposl. PU3nKa U XUMUS — HayKu 0 npupoje. Yto uzydaer ¢pusuka.

Tena u Bemecrna.

Yro umzyuaer xumus. HayuyHble MeTOABI M3y4€HUS NPHUPOJbL: HAOIIONEHHUE, OIBIT, TEOPHSL.
3HAKOMCTBO C TPOCTEHITUM (U3UYECKUM U XUMHUYECKUM OO0OpYyJOBaHUEM: MPOOHpKa, Koioa,
7a00paTOpHBIM CTakaH, BOPOHKA, IUIETKA, LIMNaTelb, IUIACTMACCOBBIA M MeETaJUIMYECKHM
IITaTHBBI, JAEp)KaTelb i Npobupok. HarpeBaTenpHBIH HpUOOP, OCOOCHHOCTH IUIAMEHH.
[IpaBuna HarpeBaHus BemiecTBa. V3mepurenbHble MPUOOpPHI: JIMHEIKA, U3MEPUTENIbHAS JICHTA,
BECBI, TEPMOMETP, MEH3YpKa (€IUHMLBI M3MEPEHMH, IIKajga Mpuodopa, IeHa ACNCHHS, Mpeel
U3MEpEeHuil, IpaBuiia Moib30BaHus). Tesa u BemecTBa XapakTepUCTUKU Tl U BellecTB (popma,
o0beM, 1Ber, 3amax). OpraHuyeckrMe M HEOPraHUYeCKHe BellecTBa. TBeploe, KUIKOE U
ra3oo0pa3Hoe COCTOsIHMsI BellecTBa. Macca Tesna. Macchl pasjiM4HbIX Tel B MPHUpOJE. DTaJIOH
Maccel. Becel. Temnepatypa. TepmomeTpsl. JlenumMocTh BemecTBa. MONEKyYIbl, aTOMbI, UOHBI.
[IpencraBnenue o pa3Mepax 4acTul] BellecTBa. J[BumkeHue vactull BemecTBa. CBsi3b CKOPOCTU
JBIDKEHUS dvacTull ¢ Temneparypoil. duddysus B TBepaplx Tenmax, XUAKOCTSIX M Tazax.
B3aumonelictBue yacTull BeuiectBa U aroMoB. IlosicHeHHe CTpOeHUs U CBOMCTB TBEPABIX Tell,
KUAKOCTEH M ra3oB ¢ MOJEKYJSIpHOM TOukM 3peHus. CTpoeHHe aToMa M MOHA. XHMHUYECKHE
3JIEMEHTBI (KUCIIOpOJ, a30T, BOAOPOJ, XKele30, ATOMUHMHA, Meab, (ocdop, cepa). 3Haku
XUMHYeCcKux anemMeHToB. llepuonuyeckas cucrema . M. Menneneesa. IIpocTeie U CIIOXKHBIE
BellecTBa (KUCIOpPOJ, a30T, BOJa, YIVIEKUCIHbIM ra3, nmoBapeHHas coib). Kucinopon. I'openue B
kuciopoge. Porocunres. Bonopon. Bo3nyx — cmecs razos. PactBopsl u B3Becu. Boga. Bona
Kak pacTBopuTesb. OuncTKa NPUPOJHOHM BoJbL. [IOTHOCTE BemecTBa.

B3aumoneiicTBue TeJ

W3meneHne ckopocTd ¥ GOPMBI Te MPU UX B3aUMOJEHCTBUU. [[efiCTBUE M MPOTUBOJCICTBHE.
Cuna kak XxapakTepucTuka B3auMmojenctBus. J{unamomerp. HbplOTOH — enuHuIa M3MEpEeHUst
cunbl. Muepuus. [IposiBienune mHepunu, NMpUMeEpPsl €€ ydyeTa U NpUMEHeHHs. Macca kak Mmepa
WHEPTHOCTH. ['paBUTAlIMOHHOE B3aWMOJACHCTBHE. ['paBUTAIMOHHOE B3aUMOAECHCTBUE U
Bcenennas. Cuna TspkecTd. 3aBUCUMOCTB CHJIBI TSDKECTH OT Macchl. Jledopmanus. Paznuunbie
Bunbl nedopmaruu. Cuna ynpyrocTw, €€ HampaBlieHHWe. 3aBHCHUMOCTh CHIIBI YNPYTOCTH OT
nedopmarmu. Cuiia TpeHUs. 3aBHCHUMOCTh CHUJIBI TPEHHS OT CHJIBI TSDKECTH M KadecTBa
o0paboTku mnoBepxHocTeil. Ponp TpeHuss B mnpupone u TexHuke. CrnocoObl ycuieHus u
ocrnablieHuss TpeHus. OJekTpuueckoe B3aumoneicTBue. OOBSCHEHHE  AJIEKTPUUECKOTO
B3aWMO/JICHCTBUSI Ha OCHOBE JJIEKTPOHHOW TEOpUHU. IDJeKTpu3amusi Ten TpeHwem. llepenpaua
ANEKTPUUECKOTO 3apsia IPU CONPUKOCHOBEHNH. B3anMo1elicTBUE OJTHOUMEHHO U Pa3HOMMEHHO
3apsKEHHBIX Tell. MarHutHoe B3aumojeicTBHe. [IOCTOSIHHBIE MarHuThl, UX JEUCTBHE HaA
’kene3Hble Tena. [lomoca MarHuToB. MarHuTHBIE CTPENIKU. 3eMisl Kak MarHuT. OpueHTUpOBAHKE
no kommacy. [IpuMeHeHHne MOCTOAHHBIX MAarHUTOB. [laBieHue Tena Ha Omopy. 3aBUCHMOCTb
JIaBJIEHUs OT Iuiowaau onopsl. Ilackane — enuHuna usMepenus nasieHus. [lepenada nasneHus
KUIKOCTAMHA M Tazamu. 3akoH [lackams. J[aBnenwe Ha riyOuHe skumkoctu. CooOmraroniuecs
COCyJlbl, UX IpuMeHeHue. JIelcTBUEe KHUIKOCTe Ha MOTPYKEHHOE B HUX TeJo. ApXuMMeIoBa
cuia. 3aBUCUMOCTh apXMMEJI0BOM CHJIBI OT poja KUAKOCTH U OT 00beMa MOTpy>KEHHOW 4acTh
tena. YcnoBus miuaBanus Teil. 10 @uznueckue 1 XUMUUYECKHUE SIBJICHUS

MEXAHNWYECKUE ABJIEHUA

ITousrue 00 OTHOCUTCIBHOCTHU MEXaHHYCCKOT'O JBWKCHUA. Pa3H006p33HI)I€ BUIbI
MCXaHHMYCCKOI'O ABUMXKCHUA (HpHMOHHHCﬁHOG, KpHBOHHHCﬁHOG, ABUIKCHUC TII0 OKPYKHOCTH,



KosiebarenbHoe). MexaHndeckoe IBIKEHHE B MPUpoJe M TexHHUKE. IIyTh U BpeMs JBHKECHHUS.
CkopocTh ABWXKEHHS. PaBHOMEpHOE, YCKOPEHHOE U 3aMEJIEHHOE [BWKEHHUS. 3BYK Kak
UCTOYHUK UHPOpMauuu 00 okxpyxatouieM wmupe. HWcerounuku 3Byka. KoneGanune —
HE00X0IMMOE yCIIOBHE BO3ZHMKHOBEHHMS 3Byka. OTpakeHue 3Byka. 9xo. ['onoc u ciyX, ropranb
U yXO.

TEIJIOBBIE ABJIEHUA

H3menenue oonema TBEPAbIX, JXUIAKUX U F&3006p33HHX TCJI IpW HAarp€BaHWM U OXJIAXKACHHHU.
Yuder TemIoBoro pacliMpeHus] U HUCIOJb30BaHUE €ro B TexHuKe. [lnaBinenue u orBepacBaHuUE.
Tasane CHETa, 3aMCpP3aHUC BOJbI, BbIIIaBKa 4YyT'yHa U CTaJIW, U3TOTOBJICHUC neraneﬁ OTJIMBKOM.
Hcnapenue xuakocteil. (OxnaxkaeHue OKuAKocTed mnpu wucnapeHuu.) KonaeHcanus.
Temmonepenaya.

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

DONEeKTpUYECKU TOK KaK HallpaBJIC€HHOE [BWKEHHUE OJIIEKTpHUUECKUX 3apsaAnoB. Cuna ToKa.
AmMrepmerp. Amnep — €IMHULA U3MEpeHMsl cuibl Toka. [IOCTOSHHBIM M NEpPEMEHHBIN TOK.
Hamnpsixenue. BonpTmerp. BonbT — eaumHnna maMmepeHus HanpsbkeHUs. VICTOYHMKM TOKa:
Oarapeiika, akKyMyJISITOP, TEHEPATOP JIEKTPHUECKOTO TOKa (0€3 pacCMOTPEHHUSI UX YCTPOUCTBA).
Onektpuueckue nenu. IlapamiensHoe M MOCIENOBATENbHOE COeAMHEHHUs. JIeHCTBUSA TOKA.
TemnoBoe peiicTBue TOKa. JlamMrmbl HakanuBaHHs. OJIEKTpOHArpeBaTelbHbIE MPUOOPHI.
MaruuTtHoe OeHCTBHE TOKA. DJIEKTPOMArHUThl M UX NpUMEHeHHue. /[elicTBUe MarHuTa Ha TOK.
DJeKTpoABUTraTe M. XUMHUECKOE JIEUCTBHE TOKA.

CBETOBbBIE ABJIEHUA

CBeT KaK UCTOYHUK MH(OpMAIIUU YelloBeKa 00 oKpysKaroleM Mupe. VICTOUHUKY cBeTa: 3BE3/Ibl,

Connue, osnexktpuyeckue samnbl U ap. 11 IlpsmonuneiHoe pacrpocTpaHEHHE CBETa,
obpaszoBanue TeHeil. OTpakeHue cBera. 3epkana. [Ipemomiienne cBeTa. JIMH3BI, WX THNBI U
U3MEHEHHE C UX TMOMOIIBI0 (GopMbl cBeTOBOro myuyka. Ontudeckue mpuOopsl: (oToammapar,
MPOEKITMOHHBINA arrapaT, MUKPOCKOTI, TeJIECKOI (Ha3HaueHHue MPUOOPOB, UCIIOIL30BAHNE B HUX
nuH3 ¥ 3epkain). ['na3 u ouku. Pa3noxenue 6enoro ceeta B criekTp. Pamyra.

XUMMNYECKUE ABJIEHUA

XUMHYECKHE peakluu, UX NMPU3HAKU U YCIOBUA UX IpoTekaHus. CoxpaHeHHEe Macchl BelllecTBa
IPU XUMHUYECKMX peEaKIUsaX. Peakuny coelnHEHUs M pasiokeHus. l'opeHue Kak peakuus
coenuHeHus. Oxcuapl (YIJIEKUCIBIM ra3, HerameHas U3BeCTh, KBapll); HAX0XKJIEHUE B MPUPOJIE,
¢u3nueckre U XMMHUYECKHUE CBOWCTBA; MpuMeHeHne. Kucnotel, mpaBuia paboThl ¢ KUCIOTaMH,
ux npumeHenue. OcHoBaHus. CBoiicTBa 1Iesloue, IpaBuia paboThl C HUMHU, UX (QU3HUECKHUE U
HEKOTOpble XUMUYECKHUE CBOMCTBa; mpuMeHeHne. Conu (oBapeHHas colb, COAa, MeJ, MpaMmop,
U3BECTHAK, MEIHbIM Kymnopoc u ap.). Haunbonee xapaktepHble npumeHeHus coieil. Hauboinee
M3BECTHBIE OPraHMUYECKUE BEIECTBA — YIJIEBOABI (TJIIOKO3a, caxapo3a, Kpaxmail), HEKOTOpbIE
UX CBOWCTBA, IPUMEHEHHUE; OENIKH, UX POJIb B )KU3HU YEJIOBEKA, HCKYCCTBEHHAs MHILA; KUPbI, UX
pOJIb B JKM3HU YellOBEeKa, MCIIOJIb30BAaHHE B TE€XHUKE; MPUPOAHBIA ra3 U He(Th, MPOIYKTHI UX
nepepadboTKH.

Yesi0BeK U mpupoaa
3EMJIS — IIJIAHETA COJIHEYHOM CUCTEMBI

3Be3nHoe He0O: co3Be3Ms, MIaHEeThl. Pa3BuTHe npeacTaBieHuil yenoBeka o 3emie. ConHevHas
cucreMma. Conzue. /IBmxeHue 3emin: BpalieHue BOKPYT COOCTBEHHON OCH, CMEHA JIHS M HOYU Ha
pa3IMYHBIX IUPOTax, oOpameHre 3emian Bokpyr ColHIa, HAKJIOH 36MHOM OCH K MJIOCKOCTH ee



opbutel, cmeHa BpemeH rona. JlyHa— cnytHuk 3emim. ®aser Jlynsl. M3meHeHue
TOPU30HTAJIBHBIX KOOPAMHAT HEOECHBIX TeNl B TEUEHHE CYTOK. 3HAKOMCTBO C NPOCTEHIINMHU
ACTPOHOMMYECKHUMH TpHOOpamMu: acTposnsaOusi, Teneckon.  MccienoBaHuss KOCMHYECKOTO
npoctpanctBa. K. DO. [wuonkosckuii, C. II. KoponeB — ocCHOBaTelIM COBETCKOM
kocMOHaBTHKHM. FO. A. T'arapuH — mnepBblii KOCMOHABT 3eMid. VICKyCCTBEHHBIE CITyTHUKU
3emiu. OpOurtanbHble KOcMHYeckue CTaHuuu. Kopabium MHOropa3zoBOro MCIOJIb30BaHMUA.
[TporpamMMbI OCBOGHUSI KOCMOCA: OTEYECTBEHHBIE, 3apyOeKHbIE, MEKAYHAPOIHBIE.

3EMJIAA — MECTO OBUTAHM A YEJIOBEKA

Jlutocdepa, MaHTHS, SIPO; yBETUYEHHE IUIOTHOCTH W TEMIIEPATyphl 3eMIIM C TIyOHHOM.
N3zyuenne 3emHbIx Heap. [unpocdepa. CynoxoactBo. McciemoBaHue MOPCKUX TyOHH.
AtMmochepa. AtMocdepHoe naBieHue, OapoMerp. BrnaxHocTh BO3ayXa, OmNpeneleHue
OTHOCUTEJIbHOW BIAXKHOCTH. ATMOC(EpHBIE SBIEHUS, I'poM U MosHUsA. OcBoeHHE aTMochepsl
yenopekoM. YEJIOBEK JOIIOJIHAET IIPUPOLAY Mexanuzmbl. Mexanudeckas paboTa.
Ouneprus. CuHTeTHUecKHe Marepuanbl. MexaHU3Mbl — TIOMOIIHHMKHM dYesoBeka. lIpocTeie
MEXaHU3MBI, pbIYar, HAKJIOHHAS TUIOCKOCTh, TIOABIDKHBIH W HEMOJIBWKHBIM OJOKH, WX
Ha3zHaueHue. MexaHuueckas padoTa, yCIoBus ee coBeplieHus. JKoylp — eauHuIa U3MEepEHHs
pabotel. DHeprus. Mcrounuku sHepruu. Pasmuunbie Buasl TorumBa. CoJIHEWHAsw SHEPIus, ee
poib ais ku3HM Ha 3emiie. TeruioBble IBUTATENH, ABUraTed BHYTPEHHEIO CrOpaHUs; UX
npuMeHeHne. TerioBbkie, aTOMHBIE U TUApodJIeKTpocTaHmu. Co31aHne MaTeprajoB ¢ 3apaHee
3aJJaHHBIMH CBOMCTBAaMU: TBEP/bIE, )KaPOIPOUHBIE, MOPO3OCTONKHE MaTepHajbl, HCKYCCTBEHHbIE
KpucTauisl. [loamMepsl, CBOMCTBA M IPUMEHEHHE HEKOTOPHIX M3 HHUX. BOJOKHA: PUPOAHBIE U
HCKYCCTBEHHbIE, X CBOMCTBA U puMeHeHne. Kayuyku u pe3nHa, UX CBOMCTBA U IPUMEHEHHE.

B3AUMOCBA3b YEJIOBEKA U ITPUPO/IbI

3arpssHeHne atMocdepbl U ruapocdepsl, UX BIUSHHE Ha 3/10poBbe moned. KoHTpomb 3a
cocrossHueM atMmochepbl W ruapochepsl.  PanmuoHanbHOE  WCMOJIB30BaHWE  TOIUIHBA.
Hcnonw3oBanue sHepruu pek, BeTpa, MpUIuBOB, Teruia 3emid, sHeprun Comnuua. CoBpeMeHHas
HayKa u pou3BoJCTBO. CpelcTBa CBsA3U. 3HAHUS, UX POJIb B )KU3HU YelloBeka U obmiecTBa. Kak
JIOAM TIO3HAIOT OKpYXKaloImuii Mup (Hayka BYepa, CEerojiHs, 3aBTpa). YIpaBlieHHE
MPOM3BOJICTBOM: POJIb aBTOMATHUKH, JIEKTPOHUKU. KoMIbroTepu3anus mpou3BoacTBa. POOOTHLI.
Lexu-aBToMaTsl. CpeacTBa cBs3M | mepenavya uHpopmanuu: Ttenerpad, tenedoH, paguocBssb
(pasmuocTaHIMsI, PaIUOBOJIHBI, aHTEHHA, TPUEMHHUK, TPOMKOTOBOPHTEID), TEIICBHICHHE.

JIabopatopHbie paObOTHI U OTIBITHI

3HAKOMCTBO C TJAOOPaTOPHBIM 000PYIOBAHUEM.
3HaAKOMCTBO C U3MEPUTEIHLHBIMHU PUOOPAMHU.
Omnpenenenue pazMepoB GU3HUECKOTO Tena. Mzmepenne o0bemMa KUIKOCTH.
W3mepenue o0beMa TBEpAOro Tela.
CpaBHeHUE XapaKTEPUCTUK TEI.
HaGmronenue pa3audHbIX COCTOSTHUN BEIIECTBA.
N3mepenue macchl Tena Ha PeIYaXKHBIX BECaX.
N3mepenune temneparypsl BOJAbI U BO3yXa.
Habnronenue nenumMocTy BelecTna.
. Habmronenue sisnenus nuddysun.
. Ha6JHO[[€HI/Ie B3aHMO,Z[eI>'ICTBPIH JaCTUILl pa3JIMYHbIX BCUICCTB.
. HaGmronenue ropenus.
. O6Hapy>xeHne KUCIOPOa B COCTaBE BO3AyXa.
. [IpuroToBieHue pacTBopa ¢ ONpeeICHHON MacCOBOM J10JIE MOBAPEHHOW COJIH.
. Paznenenne pacTBOPUMBIX U HEPACTBOPUMBIX BEILECTB (PUIBTPOBAHUEM.
. I3MepeHue nioTHOCTH BEIeCTBa.

LCoNoOAWNE
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Habmionenne BO3SHUKHOBEHHSI CHIIBI YIPYTOCTH TPH 1e(hOpMaIHH.
YIPYTOCTH OT JiehOpMaIHH.

N3y4eHue pa3nuuHbIX BUIOB TPEHHUS.

Habumonenue B3auMoAecTBHS HadIEKTPU30BAHHBIX TEJl.
Habmionenne MarHuTHOTO B3aMMOACHCTBHSL.

Ornpenenenne 1aBieHUs Tela Ha ONOPY.

Habmionenne 3aBUCMOCTH JaBJICHUS )KUIAKOCTH OT TNTyOHUHBI TIOTPY>KEHHSL.
Habmoienue ypoBHsI )KUAKOCTH B COOOIIAIOIINXCS COCY1aX.
N3MepeHnne BbITATKUBAIOLIEH CUJTIBI.

OT yero 3aBHCUT BBITAJIKUBAIOIIAs (apXuMea0Ba) cuia’?
BrlsicHenue ycioBus 1aBaHus TeEJl.

W3mepenne nyTu 1 BpEMEHU JBUKEHUS.

Brruncienue ckopocTH JBMKEHUS Opycka.

Habmtoienue OTHOCUTEIbHOCTH ABHKEHUS.

Habmionenne NCTOYHUKOB 3BYKa.

Habmtoienue n3aMeHeHus IJIMHbBI TeJla IPU HAarPEeBaHUU U OXJIAXKICHUU.
Habmionenne n3meHeHus: 00beMa KUAKOCTEH 1 Ta30B IPU HATPEBAHUU U OXJIAXKICHUH.
HarpeBanue CTEKITHHON TPYOKH.

OTnMBKa UTPYIIEYHOTO COJITATUKA.

Habntoienue 3a miaBieHUEM CHera.

Habmonenue ucriapeHus 1 KOHACHCAIIMH BOJIBI.
PactBopeHue coiu 1 BbIIIapUBAaHUE €€ U3 pacTBOpa.

OT 4ero 3aBUCHUT CKOPOCTh UCTIAPEHUS KUIKOCTH.
Habmoienue oxaxaeHust )KUAKOCTU MIPU UCTIAPEHUH.
Habmonenue kunenus Bojibl. Pa3zmeTka 1Ikanbl TepMOMETpa.
Habmtoienue TenaonpoBoJHOCTH BOBI M BO31yXa.
[TocnenoBarenbHOE COEINHEHUE.

[TapamrensHOE COEIMHEHNE.

Habmonenue pa3nuuHbIX JeicTBUI TOKA.

COopxka mpocTeHIero IeKTPOMarHuTa.

JlelicTBrE HA POBOJHUK C TOKOM.

CBeT U TEHb.

OtpakeHue cBeTa 36pKaJIOM.

Habmtoienue oTpaskeHus CBeTa B 3epKaje.

[Tonyyenue n300paXkeHNUs B TNIOCKOM 3€pKalie.

HabmoieHue 3a npenoMiieHuEM CBETa.

Habmionenne n3obpaxeHuil B IMH3E.

Habumroienue ciekTpa CoIHEYHOro CBETA.

Habmonenne pu3nueckux 1 XUMUYECKUX SBICHUM.
JlelicTBME KUCIOT M1 OCHOBAHUI HAa MHIUKATOPBI.
BrlsicHeHnE pacTBOPUMOCTH COJIEH B BOJIE.

Pacno3naBanue kpaxmarna.

Habmionenue 38e3qHor0 Heda.

Ha6mronenue JIyHbI B TEIECKOTI.

Ornpenenenne azumyTa COJIHIIA ¢ TOMOIIBIO KOMITACA.
HzroroBieHue acTpoisiOny u orpeeseHue ¢ €€ OMOIIbIO BBICOTHI 3BE3/I.
N3mepenue atMmochepHOro naBieHus 6apoMETPOM.
N3roroBiienne rurpoMerpa.

W3yueHue neicTBus polyara.

. 3ydyeHue nericTBusi MPOCTHIX MEXAHU3MOB.

HaGmonenue pasznuyHbix BuUIoB Acdopmanuu. VcciemoBaHue 3aBUCHUMOCTH  CHIIBI

W3mepenue cunbl Tpenus. HaOmroneHue 3aBUCMMOCTH HMHEPTHOCTH OT MAacChl Tela.



67. Brruncrnenue MeXaHUIECKOW pabOTHI.
68. BeipamuBanue KkpucTtamia. 3HAKOMCTBO C KOJUISKIIUEH T1acTMacce.
69. 3HaKOMCTBO C KOJIJIEKIIUEH BOJIOKOH.

70. Pacno3HaBaHue MPUPOJIHBIX M XUMHUECKUX BOJIOKOH.
71. 3menenue (HopMbl OTUITHIICHA IPH HATPEBAHHH.
72. V3ydenue neictBus TenerpadHOTO anmapar

Kaacce 5

TemaTuueckoe INIAHUPOBAHUE

HaszBanue
paznena (Tembl)
Kypca (4ucio
4acoB)

OcHOBHOE COACPIKAHUC

OCHOBHBIC BUJIBI
JeSTeIIbHOCTH
o0yyJaromumxcs

Brenenue (3u)

[Ipupona xuBas u Hexusas. [lonarue o
SIBJICHUSX IPUPOABL. YenoBek — 4acTb
MIPUPO/IbI, 3aBUCUT OT HEE, peodpasyer
ee. HeobxonuMocTh u3ydeHus IpUupoIbl.
®u3uKa U XUMUSL — HAYKH O IPUPOJIE.
Tema u BemecTBa. MHOT0OOpa3ue SABICHUN
npupoibl. U3nvecKue SBJICHUS:
MeXaHW4YeCKHe, TeTIOBBIE,
AJIEKTPOMArHUTHBIE, CBETOBBIE.
XUMUYECKUE SIBICHUS MTPEBPALCHUS
BemiectB. [IpupoiHbIe, HCKYCCTBEHHBIE U
CHUHTETHYECKHUE BeniecTBa. OnucaHue
SIBJICHUH TPUPOJIBI B TUTEPATYPE U
uckyccTBe. Hay4HbIil moaxoa K U3y4yeHUIo
npupoabl. HaGroaeHue, ombIT, TEOpHs.
JlabopatopHoe 060py/I0BaHKE, IITATHUBHI.
[IpaBuna nosib30BaHUs U MIpaBUia
oe3onacHocTH. Poib u3mMepenuii B
Hay4HBIX HUCCJICIOBAHUSIX U B MIPAKTHUKE.
[Ipocreiine n3mMepuTeNbHbIE TPUOOPHI U
WHCTPYMEHTBI: TUHEHKA, U3MEPUTEIIbHAS
JIEHTA, U3MEPUTENIbHBIN IUITUHJP,
nuHamomeTp. lllkana npubopa: nena
NIeJIeHNs, TIpeIeNl U3MEepeHUil. AITOpUTM
Ha XOXKJICHUs LIEHBI JIeJICHUS U TIpeieria
n3Mmepenuii. JlJabopatopHble OMBITHI:
«Habmroxenne cBOOOHOTO MaEHUS
Tena», «Habmronenue pacumpenus
BO3J/lyXa MpU HarpeBaHum». JlaboparopHsie
paboTtsl: «Onpenenenue pa3MepoB
¢dusnueckoro tenay, «M3mepenne oobema
KUAKoCTHY, «V3Mepenne oobema

Pabora c nuadopmarnmeii (¢
WUTIOCTpaUsIMH yueOHUKa
1 JIONIOJTHUTEIIBHBIM
WUTIOCTPATUBHBIM
MaTepHaioM, TaOIULIAMH).
Omnpenenenne GpusnuecKux
SIBJIEHUU T10
PENPOAYKIIHSIM,
XUMHYECKHX SIBJICHUN Ha
OCHOBE JI€MOHCTpALIUH.
PaGora ¢ TekcToM
(BeIIETIEHUE U3
NIPE/UIOKEHHOTO YUUTEIeM
TeKCTa Ha3BaHUU BEIIECTB,
(buznyecKux Ted,
(hUBUYECKUX SBJICHUN).
Haxoxnenue nenst
NIEJICHUs U TIpesena
WU3MEPEHHI PUOOPOB.
N300paxkeHne MIKabl
IpuOOPOB C YKa3aHUEM
LIEHBI JICJICHUs U TIpe/ierna
n3MepeHuii. Beimonnenue
J1a00paTOPHBIX padoT,
AKCIIEPUMEHTATBLHBIX
3amanuii. Pabota B rpymmax




TBCPAOro Tcjia»

Tena u BemntecTBa
(12 9)

XapakTepuCTUKU TN U BEUIeCTB: Gopma,
o0bewM, 1BeT, 3anax. TBepaoe, KUIKOE U
ra3oo0pa3HOe COCTOSTHUS BEIIEeCTBA.
Coxpanenne GopMbl 1 00BEMa TBEPABIMU
TeJlaMu, COXpaHeHue oobema u
HECOXpaHEeHHEe POPMBI KUIKOCTIMH,
HecoxpaHeHue GopMbl U 00beMa razamu.
[Tpusnaku pusznyeckux sBienuii. Macca.
[lepBbie mpencTaBiIeHHs O Macce Kak O
KosndecTBe BemecTBa. Heobxonumocts

HU3MEPCHHA MACCHI. Mepbl M 3TAaJIOH MACCBhBI.

Prraakabie Bechl, paBuiia paboThI C
Humu. TeMreparypa Kak BaxkHast
XapaKTEepUCTHKA TEJl U BEILECTB,
Pa3IMYHbIX SBICHUI MPUPOIBL.
N3mepenue temneparypsl. TepMoMeTphl,
npaBmia paboTsl ¢ HUMU. OcoOeHHOCTH
KOHCTPYKUHA MEAUIUHCKUX
TEPMOMETPOB. 3HAYCHUE 3HAHUU O
CTPOEHMH BelllecTBa. JlenumocTs
BemecTBa. CTpoeHHE BELIECTBA!
MOJIEKYJIbI, aTOMBI, HOHBI. [IpeacTaBienue
0 pa3Mepax 3Tux yactul. CTpoeHue
Monekys. JJuddysus B razax, KUIAKOCTIX
Y TBEPJBIX Tenax. [[BuxkeHune yacTuil u
TeMieparypa ten. JlokazaTenbcTBa
CYILIECTBOBAHUSI IPUTSHKEHUS U
OTTAJIKUBAHUS MEXK/y YaCTUIIAMH.
CtpoeHue TBEpbIX Tell, )KUIKOCTEH, ra30B
Ha OCHOBE 3HAHUI O CTPOEHHUM BEILLIECTBA.
3. Pesepdopa — co3natens miaHeTapHOM
Mojienu cTpoeHus aroma. CTpoeHue
aToMa. 3apsbl IPOTOHOB U 3JIEKTPOHOB,
HX B3aUMOJICUCTBUE, 3apsij sapa.
OO6pa3oBanre HOHOB. XUMUYECKUE
3JIEMEHTHI KaK TPYIIIbI aTOMOB C
OJIMHAKOBBIM 3apsJIOM sifipa. 3HAKU
XUMUYECKUX ieMeHTOB. [lepuoanueckas
TabynIa XUMUYECKUX 3JIEMEHTOB

. 1. Menneneesa. Homepa XuMu4uecKkux
AJIEMEHTOB. XMMHUYECKUE IIEMEHTHI B
npupoze. IIpocTeie U cllo)KHbIE BEIIECTBA.
DopMyITbl XUMHUECKHX BellecTB. Mecto
kuciopoja B [lepnonnueckoit cucreme
XUMHUYECKHUX 3JIEMEHTOB

. 1. MeHnieneeBa, €ro 3Hak, HOMep.
Kucnopon. Coenqunenus kucnoposa.
[IpocToe BewecTBO KUCIOPOI, Ero
CBOICTBA U 3HAYCHUE VISl )KU3HU Ha
3emiie. dortocuntes. ['opeHue B
KHciopoie. Mecto Bojioposia B

CpaBHEHHE XapaKTEPUCTUK
($u3NYECKUX TEJ, CTPOCHUS
aTOMOB BOJIOpOAA, TeNus,
mutus. HaGmonenue:
Pa3IMYHBIX COCTOSTHUI
BELIECTBA; 32 U3MEPEHUEM
MaccChl TeJla Ha Pa3IuyHbIX
Becax; sBJIeHui nudpdys3un
B [IPUPOJIE, TEXHUKE, OBITY;
B3aUMOJICUCTBUS YaCTHIL
pa3IMyYHBIX BEIIECTB;
OIIBITA 110 TIOJYYEHUIO
BOJIOPOJA; 32
IIPUTOTOBJIEHUEM
MCTUHHOIO pacTBOpa U
B3BecU. M3mepenne maccsl
Tea Ha y4yeOHbIX Becax,
TEMIIEPATYPbI BOJBI U
BO3/lyXa TEPMOMETPOM.
Ornpenenenue eHbl
JIEJICHUS TEPMOMETPA.
AHanuz Mojienelt MoJIeKyJT
1 aToMOB. M3yueHue
CTPOCHUS aToMa; 00pas3IoB
XUMHUYECKHUX BEIIECTB;
00pa3ioB Hanboiee 4acTo
BCTPEUAIOIIUXCS MTPOCTHIX U
CJIOXHBIX BEILIECTB;
KHUCIIOPOJIa U €T0
COCIMHEHUH; BOAOPOA U
€ro COSIMHEHUN.
N300paxeHune ctpoeHus
atoMa. Pabora c
[Tepuoanueckoit cucTemoi
XUMHUYECKHUX DJIEMEHTOB

. . Menneneesa. 3anuch
bopMyIT XUMHUYECKUX
2JIeMEHTOB. PacTBOpeHue
pa3IMYHBIX BEIIECTB B BOJE
U QUIBTPOBaHHE
pacTtBopoB. Pemenue 3agau
Ha BBIYUCIIEHNE TUIOTHOCTU
0 U3BECTHBIM Macce U
00bemy. Pemenue
KauyeCTBEHHBIX 3aJau.
Brinosnaenue
nabopaTopHbIX padoT,
AKCIIEPUMEHTAIbHBIX,
TEeCTOBBIX 3aMaHuil. Pabora
B TpyTmax




MepHOANYECKON TabIuIle, ero 3HaK,
HoMmep. Bonopon B mpupoge. [Ipoctoe
BELIECTBO BOAOPO/: €0 MOIYUYEHHE,
CBOICTBa, pacpocTpaHeHHE B IPUPOJE,
npuMeHeHue, 3HadeHne. CoeIMHeHUS
Boziopoaa. Bona: ctpoenne MosieKysibl
Bojbl. CBOIiCTBA BOJIBI, €€
pacnpocTpaHeHue B PUPO/JIE, 3HAUCHUE.
Hcnons3oBanue BOJbI B HAPOJHOM
xo03giicTBe. Boia kak pacTBOpUTEIb.
dunbrpoBanue. OxpaHa BOTHBIX
pecypcoB. PacTBopsl B ipupo/ie, TEXHUKE,
obITy. PacTBOpuTEN® M pacTBOpsieMoe
BelecTBO. VICTUHHbBIE pacTBOPHI U B3BECH.
MaccoBast 101151 BeLlecTBa B pacTBOPE.
[1n0THOCTH KaK XapaKTepUCTHUKA
Bemiectsa. JlabopaTopHsie paboThI:
«CpaBHEHHE XapaKTEPUCTUK TEI,
«HabnroneHne pa3muyHbIX COCTOSTHHIMA
BelecTBay, «M3MepeHne Macchl Tena Ha
PBIYAKHBIX Becaxy, «3mepenue
TEeMIIepaTypbl BOJIbI U BO3LyXay,
«Habmonenne 1eTMMOCTH BEIIECTBAY,
«Habmonenne sBineruit nuddy3umny,
«Habnronenne B3aMOICHCTBUS YaCTHI]
pa3nMyHbIX BellecTBy, «Habmonenue
ropeHusi», «Pa3aeneHue pacTBOPUMBIX U
HEPAaCTBOPUMBIX BEILIECTB
dbunpTpoBaHueM», «M3Mepenue
IUIOTHOCTH BeniecTBa». KOHTpobHbIE
paboThl: « XUMUYECKHE DIIEMEHTED,
«I110THOCTH BelecTBa»

B3anmonetictBue
ten (10 q)

Cuiia Kak XapakTepucTuka
B3aumMoiericTBUsI. CUITbI pa3IuyHON
TIPUPOJIBI: CHUJIA TSHKECTH, CHJIa YIIPYTOCTH,
AJICKTPUYECKAass U MarHUTHAs CUJIBI, CHJIa
TpEeHUs1, CUjla 1aBJIeHHs. 3aBUCUMOCTD
pe3yibTaTa JICUCTBUS CUIIBI OT €€
3HAYEHMUsI, HATIPABIICHUS, TOUKU
MPUIIOXKEHUs. PeakTuBHOE TBMKCHUE.
Bcemupnoe Tarorenue, ero nposiBICHUS.
Cuna TSHKeCTH, ee 3aBUCUMOCTE OT MacChl
tena. OTKpBITHE 3aKOHA BCEMUPHOTO
Tarorenust . Heroronom. Ennnaniia
WU3MEPEHUS CHIIbI. Pa3muyHbie BUIbI
nedopmaruu. [Ipossienne nedopmaruu B
pUpoje, OBITY, YUET U UCTIOIH30BAHHE B
TexHuke. Cuia ynpyrocta npu
nedopmaiuu Tesl. BO3SHUKHOBEHHE CUITBI
YOPYTOCTH C TOUKH 3PEHUs
MOJICKYJISIPHOTO CTPOCHHUSI BEIIECTRA.
[IposiBICHUE CHIIBI YIIPYTOCTH B PUPOJIE,

N3yuenue: 3aBUCUMOCTH
pe3yJibTaTta AeUCTBUS CUIIBI
OT e 3HAYCHHSI,
HAIpPAaBIIEHUS U TOUKU
IIPUIOKEHUS; YCTPOUCTBA
JTUHAMOMETpa; MPUYHH
BO3HUKHOBEHUS CHITBI
Tpenus. Habmonenue:
OTIBITOB C UCIOJIb30BaHUEM
TEJEKKH, MIIACTUITNHOBOTO
[IapuKa, IPYKUHBI C
Ipy30M; B3au MOJICHCTBUS
TEJN; 3a MaJICHUEM
Pa3IMYHBIX TEJT; Pa3INuHbIX
BUJIOB Jie(hopManu;
BO3HUKHOBEHUS CHIIBI
YOPYTOCTH TIPH
nedopManuu; 3a
MOKA3aHUSAMHU
JUHAMOMETpa MpHU




B OBITY, YU€T M UCIIOJIb30BAHUE €€ B
TEXHMKE. Y CJIOBHS pABHOBECHS TEIl.
Junamometp. Cuna TpeHus, ee
IIPOSIBJIEHUE B NIPUPOJIE, B OBITY, YCIOBUS
IIPUYMHBI BO3HUKHOBEHUS TpeHMsl. TpeHue
CKOJIBJKEHUS U TPEHUE KauCHUSI.
3aBUCUMOCTb CHJIBI TPEHUS OT CHJIbI
TSKECTH Teja. YYeT U UCIIOIb30BaHUE
Tpenus B TexHuke. OObsiCHEHNE
NMEKTPUYECKOTO B3aUMOJICHCTBUS HA
OCHOBE 3JIEKTPOHHOU TEOPHHU.
Onexrpusanus ten tpenueM. [lepenaua
AJIEKTPUYECKOTO 3apsaa
CONPUKOCHOBEHHEM. B3aumonenicTeue
OJIHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHbIX
Ten. [IpuHIMn IeNCTBUS 3JIEKTPOCKOIIA.
[ToctosinHble MarHUTHI. CBOICTBA
IIOCTOSIHHBIX MarHUTOB. MaruuTHas
cTpenka. 3emis kak Maruut. Kommnac.
IIpyMeHEeHNnEe TOCTOSHHBIX MarHUTOB.
Cuia maBieHUs U gaBiienue. Eqnnnia
nasyieHust. CriocoObl yBeIMUYEHUS U
yMEHbIlIEHUs AaBiieHus. 3akoH [Tackas.
Ilepenaya naBineHUs )KUIKOCTSIMU U
razamu B TexHuke. Hannuue naBnenus
BHYTPH XKHMJIKOCTH, €T0 3aBUCUMOCTB OT
ri1youHbl. PaBeHCTBO AaBiieHN BHYTpU
KHJIKOCTH Ha OJIHOM ITyOuHe 1o BceM
HanpasyieHusIM. Coo01iaromuecs: cocyabl.
[TpuMeHeHHne coOOLIArOIUXCS COCY/IOB.
Brirankuaromas cuna. [Ipuunna
BO3HHUKHOBEHUS BBITAJIKMBAIOIIECH CUJIBI.
JlabopaTopHsbie paboTsl: «HabmogeHue
BO3HHUKHOBEHUS CUJIBI YIIPYTOCTH IIPH
nepopmanumny, «M3mepenne cuiibl
TpeHusn», «Habmonenue B3aumoaeiicTBus
HadJIEKTPU30BaHHBIX Te», «Habmonenne
MarHMTHOTO B3aUMOJACHCTBHAY,
«OnpeneneHue 1aBjaeHUs Tejla Ha ONIOPY»,
«3MepeHne BBITAIKUBAIOIIEN CHIIBDY,
«OT 4ero 3aBUCUT BBITAIKUBAIOLIAS
(apxumenoBa) cuna?y, «BblsicHeHne
yCIIOBUS TUIaBaHuA Te». KOHTpobHbIE
paboTel: «B3anmoneicTBue Tell.
Pasznuunsle Buas! cuiy, «JlaBinenne
KHUJKOCTU Ha rinyoune. [leiicTBue
KHUJIKOCTHU Ha MOIPY>KEHHOE B HEE TEJIO»

W3MEHEHUHU KOJIMYECTBA
Ipy30B Ha Opycke
TpubOMeTpa;
B3aUMOJICHCTBUA
HADJIEKTPU30BAHHBIX TEIT;
MarHUTHOTO
B3aMMO/ICHCTBHS; 3a
U3MEpEHUEM JIaBJICHUs Ha
pas3HbIX IIyOnHAaX, 10
pa3HbBIM HAIIPaBJICHUSAM; 32
YCTaHOBJICHHEM YPOBHS
KHUJIKOCTHU B
COOOIIAIIUXCS COCYIaX.
[IpuBenenre npuMepoB:
pa3IMYHBIX BUJIOB
nedopMaluu B IpUpo/Ie, B
ObITY, B TEXHUKE; CIIOCOOOB
YBEJIMYEHUS U YMEHBIICHUS
IaBJIECHUS, COOOIIAIOINXCS
COCYIOB; Iepeayu
JABJICHUS KUIAKOCTSIMH U
ra3aMu B TEXHUKE.
Brrunciienue cumbl
TsDKECTH 110 popmyie F 1=
9,8 H/kr *m. UccnenoBanue
3aBHCHUMOCTH CHJIBI
YIPYTOCTH OT J1e(hOpMaIIHH.
OnpeneneHne yCcaoBHil
paBHOBECHS TEJ.
I'padpuaeckoe n3obpaxenne
cun 3mepenue cui.
CpaBHeHHE TpEeHUS
CKOJIB)KEHUS U TPEHUS
kaueHus. OObsiCHEHHE
MPUHLIMNA JEHCTBUS
anekTpockomna. O0bsiCHeHNE
3aKOHAa COOOIAIOIINXCS
cocyoB. BeiiBikenue
THIIOTE3 00 yCIOBUAX
TUTaBaHUS TE.
Cocrasiienue Ta0IHII.
Brinonnenue
71a00paTOpHBIX padoT,
AKCIIEPUMEHTATBHBIX
3ananuil. PopMyIupoBaHue
BEIBOJZIOB. Pemienne
KaueCTBEHHBIX,
KOJIMYECTBEHHBIX 3a7au.
BricTyrienne ¢ Joknagamu
U COOOIIEHUAMU.
OO6cyxaeHne cooOIIeHnH 1
nokianoB. OreHka




JCSATCIIBHOCTHU
OJIHOKJIACCHUKOB. Pabora B
rpymnmnax

duznueckue n
XUMHYECKUE
spreHus (6 1)

Mexanuyeckue siBJCHUS
Mexanuueckoe IBHKeHue. TpaekTopus.
Pasznuunbie Buabl ABmkeHus. [Ipumepsr
Pa3IMYHBIX BUJIOB JIBIKEHUS B TIPUPOJIE U
TexHuke. [IyTs 1 BpeMs JBUKCHHUS,
M3MepeHue myTu u BpeMeHu. CKOpOCTh
paBHOMEPHOTO BIKEHUS. EnquHuIIbI
HU3MEpEHUS] CKOPOCTH. Y CKOPEHHOE U
3aMeJIJIeHHOE JIBIKeHue. Pemenue 3aaau.
OTHOCUTENBHOCTH IBIKEHUS. 3BYK KaK
MCTOYHUK MH(POpPMALIMU YeJIoBeKa 00
OKpYy»KaroleM Mupe. McTouHHuKY 3ByKa.
Konebanust — HeoOX0auMOE yCI0BHE
BO3HUKHOBEHUS 3ByKa. CKOPOCTh 3ByKa B
Pa3IUYHBIX cpenax. SIBieHue oTpaxeHus
3ByKa. Jx0. Mcnoap30Banue siBICHUS
OTpakKeHHUS 3BYKa B TEXHHKE.
JIaboparopHbie paboThl: «Bberuucienue
CKOpPOCTH JIBUKEHHS OpycKay,
«HabnroneHrne OTHOCUTENILHOCTH
nBUKeHUsD, «Habnronenrne uCTOYHNUKOB
3ByKa», «HaOmroieHne uaMeHeHus: oorema
KHUJKOCTEH U ra30B MIPHU HATPEBAHUU U
OXJTAKJICHUM (OMTMCAaHUE JIAHO B
MeToandeckom nmocooun) TemnoBbie
sIBJICHUS

TemioBoe pacimvpeHue Tei.
[Ipouecc ncnapeHust 1 KOHAECHCALIUU C
TOYKH 3PEHHUS CTPOSHUS BEIIECTBA.
Hcnapenue u KoHAEHCALNS B IPUPOJE.
3aBHCHUMOCTh CKOPOCTH HUCTIAPEHUS
KHUJIKOCTH OT POJIa KUKOCTH,
TEeMIIEPaTyphl, IIOMAAN CBOOOTHOM
noBepxHOCTU. OXJIaKIEHUE KUTKOCTEH
npu ucnaperuu. [Iponecc remnonepenayu,
MIPUMEPHI MIPOSIBIICHUS TETUIOTIEpeIaur B
MIPHUPOJIe, yUeTa U UCTIOJIb30BaHNUS B
TexHHKe (0e3 ykazaHus BUJOB
Tertonepenayn). Jlaboparopasie pabOTHI:
«Habnronenne N3MEHEHUs JIMHBI Tea
MIPU HarPEeBaHUU U OXJIXKICHUI,
«OTIUBKA UTPYIICYHOTO COJITATHKAY,
«HarpeBanue CTEKISTHHONU TPYOKN»,
«HabnroneHne 3a MIaBJICHUEM CHETay,
«OT 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS
)kuakoctu?», «Habmronenne oxnaxkaeHus
KHUJKOCTH TIPU UCTIAPEHUNY,
«HabnroneHne TeIIonpOBOAHOCTH BOJIBI U
Bo3ayxay». KoHTposnbHbIE paOoThI:

HaOmroneunue: 3a
JBUKCHUEM UTPYIICYHOM
MAaIlIMHbI; HCTOYHUKOB
3BYKa; OIBITOB,
MOITBEPKTAIOIITIX
pa3ianane CKOPOCTH 3BYKa B
Pa3HbBIX cpefax. AHAINU3
JIBHOKCHUSI, IBUKCHUS
UTPYIICYHOW MaITUHBI B
pa3HBIX CUCTEMaX OTCYETA.
Onpenenenne BUI0B
nBwxeHusd. [IpuBenenue
MIPUMEPOB PA3IUYHBIX
BHJIOB JIBUKCHHS B
MIPUPOJIE U TEXHHKE.
Brrunciienue ckopoctu
JIBIDKCHUSI YICHUKA 10
KJIacCy, CKOPOCTH
JIBYDKEHUS
CaMOJBUXKYILEHCS
TeNneXKku. Beimonnenue
nabopaTopHbIX paboT,
AKCIIEPUMEHTAIIbHBIX
3aganuii. PaboTa ¢ TekcTOM
Y WUTFOCTPAIUSAMU
yueOHuka. Habnronenue:
TEIJIOBOTO PACIIUPEHUS
Pa3IMYHBIX TEJT;, TasHUS
JIBJ1A; TIPOIIECCOB
WCTIApEHUS U KOHJICHCAIUHY;
Pa3HBIX BUOB
TerJIonepe1ayu.
BrIgBHKEHNE THITOTES
00BICHECHUS SIBJICHUI
HCTIapeHUs U KOHJCHCAIIUN
C TOYKH 3PEHUS CTPOCHUS
BemiecTBa. OnpeeneHne
(haKkTOpOB, OT KOTOPHIX
3aBUCHUT CKOPOCTH
UCTIAPEHUS KHUJIKOCTH.
BricTymiienue ¢
IOKJIagaMH, COOOIIEHUSIMU
Y TIPE3CHTALUSMH.
OO0cyxaeHne BbICTYIIICHUM
yuamuxcs. OneHka
JIEITENILHOCTH
OIHOKIAacCHUKOB. PaboTa B

rpymnmax




«MexaHnueckoe ABMKEHHE, « TerIoBbIe
siBieHus». ['0/10Bast KOHTpOJIbHAsS paboTa

PeszepBHoe Bpems (3

4)

6 KJIacc

HaszBanue
pazzena (Tembl)
Kypca (4ucio
4acoB)

OCHOBHOE COJIep>)KaHNE

OCHOBHBIE BUBI
JIEATEIBHOCTH
o0yyJaromumxcs

®dusnueckue u
XUMHUYECKHE
apyieHus (16 u)

DJIeKTPOMATHUTHBIE SIBJIEHUS
DNEeKTPpUYECKUI TOK KaK HallpaBJIE€HHOE
JBIKEHUE 3apSKCHHBIX YaCTHII.
Hanpsixenue kak yciioBue BO3SHUKHOBEHUS
3JIEKTPUYECKOT0 TOKa. MIcTOUHUKHN
MIOCTOSIHHOTO U MEPEMEHHOr0 Toka. Cuiia
TOKa, IMHUIIA U3MEPECHUSI CHIIBI TOKA.
Hanpsixenue, equHuna n3MepeHus
HaIpsDKEHUs. AMIIEpMETP U BOJIBTMETP.
[IpoBOAHMKYN U ANDIIEKTPUKHU:
ompeJiesieHue, MPUMEPHI U IPUMEHEHHE.
CocTraBHbIE YaCTH 3JIEKTPUUYECKHUX LIETEeN U
nX 0003HAYCHHUS Ha CXEME.
[TocnenoBarenbHOE U apaIEIbHOE
COEIMHEHUS TIPOBOJTHUKOB, UX OTIUYHS,
HCTOJIb30BAHHUE B PA3JIMYHBIX IETISIX.
TertoBoe JieficTBHE TOKA, €T0
MIPUMEHEHHE B OBITOBBIX MPHOOpPAX.
MarauTHoe JeMCTBHUE TOKA.
DJIEKTPOMArHUThI U UX TPUMEHECHHUE.
BzanmopeiicTBiie MaruuTa u
3JIEKTPUYECKOTo ToKa. [[puMeneHue sToro
B3aUMOJICICTBUS B YCTPOUCTBE
M3MEPHUTEIbHBIX MPUOOPOB,
3JIEKTPOJBUTATENS. XUMHUECKOE JEHCTBUE
TOKa U ero npuMeHenue. JlabopaTopHbie
pabortsl: «IlocnenoBarensHOE
coequHenuey, «IlapannensHoe
coenuHeHHey, «Ha0mroaeHre TeIIoBOTo
JIIeMCTBUA TOKay, «HabmoaeHue
MarHUTHOTO JICUCTBHUS TOKaY,
«HaOnmromeHne XUMHUYECKOro IeHCTBUS
Tokay». KonTponbHas pabora
«DNEKTPUUECKUN TOK»

XumMunueckne siBJIeHUSA

XUMHUYECKUE PEAKIIMN KAK TPOLIECCHI
00pa30BaHMsI OHHX BEIICCTB U3 IPYTHX.
[Ipr3HaKu XMMHAYECKUX SIBJICHUM U
ycioBus ux nporekanus. OObsICHEHNE
MPOTEKaHUs XUMHYECKUX PEAKIUi ¢

Habmronenue: ompIToB,
MOATBEPKIAIOIINX YCIOBUS
BO3HUKHOBEHUS
AIEKTPUUECKOT0 TOKA;
TEIJI0BOr0, MArHUTHOI'O 1
XHMHYECKOIr0 ACHCTBUS
TOKa. BeruuciieHue neHbl
JICIICHUS IIKAIBI
amIiepMeTpa 1 BOJTMETpa.
Bxmrouenue B
AIEKTPUIECKYIO TIETTh
BOJIbTMETpPA U aMIepMETpa
JUISL ©U3BMEPEHUS CUITBI TOKA
Y HaIPSKEHUSL.
Pacno3naBanue
MMOCJIEIOBATEILHOTO 1
napajuieIbHOTO
COEJIMHEHMS TTPOBOJHUKOB.
COopka mpocTedmx
AIEKTPUUECKHUX 1ETIEH;
LeIeii ¢
MMOCJIEIOBATEILHBIM
COeIMHCHUEM
MPOBOJHUKOB; LIETIEH C
napauieIbHbIM
COEIMHEHHEM
MIPOBO/THUKOB;
MPOCTEUIIIETO
ANIEKTPOMArHHUTA.
Brmonnenue
n1abopaTopHBIX PadoT,
AKCIEPUMEHTAIBHBIX
3amanuil. Pemenue 3agau
Habmroenue pa3nuyHbix
(GUBUYECKUX U XUMHUYECKHUX
saBiieHui. OOBsICHEHNE
MPOTEKAHUS XUMUYECKUX
peakuuii. Habmronenue
OIIBITOB: C BECAMU; IO
PA3JIOKEHUI0 XUMHYECKHUX




MOJIEKYJIAPHOW TOYKH 3peHus. Pacrian
BEILIECTB U MOJIEKYJI HA aTOMBI WJIA HOHBI,
o0pa3oBaHKe U3 HUX HOBBIX BEIIECTB.
CoxpaHeHHe MacChl BEIIIECTB B
XUMUYECKUX peakuusax. Peakiumu
COEIMHEHMS U pa3iioxkeHuss. OKCHUIBI.
[Ipumeps! HanbosIEE pacIpPOCTPAHEHHBIX
OKCHJIOB, MX PaCIpOCTPaHEHUE B IPUPOLE
u ucnonb3oBanue. Kuciorsl. IIpumepsr
HauboJsee pacIpOCTPAHEHHBIX KUCIIOT.
Hcnonb30BaHne KUCIOT B HAPOAHOM
xo3stiicTBe u ObITy. [IpaBuia oOpaienus ¢
HuMmu. PacniosnaBanue kucnotr. O0uue
cBegeHust 06 ocHoBanusx. [llenoun.
N3BecTkoBas BoJa, ramieHas U3BECTb.
[IpumeHeHne OCHOBaHU B HAPOIHOM
xo3sicTBe, ObITy. [IpaBuia obparenus ¢
OCHOBaHMUAMU. PacriozHaBaHue OCHOBaHMII.
Peakuus nelitpanuzauuu. Conu. Ilpumepsl
COJIEH, pacIpOCTPaHEHUE UX B IIPUPOJIE.
CBoiicTBa ¥ IPUMEHEHHE psia COJIEH.
beinkwu, )xUphl U yIriIeBOJbI KaK BaKHEUIINE
IIUTATEJIbHbIE BELLIECTBA /Il OpPraHu3Ma
yenoBeka. [Iporucxoxienne npupogHoro
rasza, HedTH, yriisi. Hanbosee BaxxHble
MecTopokaeHUs HeTH U ra3a B Poccun.
JlabopaTopHsbie paboTsl: «Habmrogenue
(bU3MYECKUX U XUMHUYECKHX SBJICHHID,
«JlercTBHE KUCIOT U OCHOBAHUY Ha
WHIUKATOpbD, «BpIsicCHEHNE
PacTBOPUMOCTH COJIeH B Bojie» (omucaHue
JTAHO B METOJIMYECKOM MTOCOOUH),
«Pacno3HaBaHue Kpaxmanay.
KonTponbhas pabota «XuMudeckue
SIBJICHUS

AJIEMEHTOB; C KUCIIOTAMH; C
menovamu. [Ipusenenue
MIPUMEPOB:
pacnpocTpaHEHHS B
MIPUPOJIC OKCHUIOB;
HCIIOJIb30BaHUS B
HapOJHOM XO351CTBE U B
OBITY OKCUJIOB, KUCJIOT,
ocHoBaHMH. Pabora c
o0pa31amMu TOpHbIX MOPOJI,
HedTH U HETe-
MPOIYKTOB, IPOAYKTOBBIX
ynakoBok. Pabora c
(bU3HUIECKOI KapToit
Poccun (Haxoxienune
HauboJsee BaKHBIX
MECTOPOXKJICHUN HEPTU U
rasa). Permenue
KaueCTBEHHBIX 3a/a4.

Yenosek u npupoaa
(1549)

3emust — nu1aneta CoJIHEYHON CHCTEMBbI
3agaun acTpOHOMHH. 3BE31HOE HEOO,
co3Be3aus. J[peBHUE aCTPOHOMHUYECKHE
WHCTPYMEHTHI U COBPEMEHHBIE METOIbI
acTpOHOMHUYECKHX uccienoBanuil. Kapra
3BE3JHOr0 HeOa. A3MMYT M BBICOTA CBETHUII,
WX OMpeJIeTIeHUE C TTIOMOIIbIO aCTPOJISIONH.
Comnnre. IlepBbie peAcTaBiIeHUS O €T0
cocTaBe U Temneparype. MaMeHenus
COJIHEUHOM akTUBHOCTU. COJHIIE U )KU3Hb
Ha 3emiie. ConiHeuHas cuctema. CTpoeHue
ConnHeuHoM cucTeMbl. J[BIKeHHE 3eMITH.
[IpyuunHBI CMEHBI JHS U HOUU, BPEMEH
rona. JIlyHa — ecTeCTBEHHBIN CITyTHUK
3emunn. JIBuxkenus JlyHsl BOKpyr 3eMiu u
BOKPYT CcBO€M ocu. DU3NUECKUE YCITOBUS
Ha Jlyne. ®@a3bl JIyHbl. OCHOBHBIE 3TaIlbl

Pabota ¢ nuadpopmanmeii (co
cllaiigaMH, TaOIUIIaAMHU,
KapTO# 3Be3HOTO Heba
(HAXO0XKJIEHUE CO3BE3INM 1
HanboJiee IPKHUX 3BE31), C
rno0ycom u kaptoit JIyHsr),
Mozenbio JIyHbl Ha
MarHUTHOM JIOCKE.
O0nsicuenue ponu CosHIa
JUTS )KM3HU Ha 3emuie.
Ornpeenenne NpuIuH
CMEHBI BpEMEH roJ1a, THS U
HOuH. 3apucoBka (a3
JIynel. Pemenue
KauyeCTBCHHBIX 3aJ1a4.
BeicTynuienue ¢
COOOLIEHUAMH U




KOCMUYECKUX UCCIENOBAHUIM.
KontponbHas paboTta « ACTpOHOMHUS
3eMuIs1 — MecTO O0OMTAHMS YeJT0BeKa
Crtpoenue 3emun. CoctaB ruapochepsl.
Pousb ruapocdeps! 11 )Ku3HA HA 3eMIte.
Cynoxoactso. [Iporneccsl, mpoucxoasiue
B 36MHBIX HEJ[Pax M B ruapocdepe, ux
BJIMSIHUE HA KU3Hb JIIOJIEH,
HeoOxoauMocCTh uX u3ydeHus. Cocras u
cTtpoenue arMmochepnl. ATmochepHoe
nasienue. OnsiT Toppuuenu.
bapomeTpsl, UX IpUHLIMI ACHCTBUS.
Enuauib u3mepeHust atMocepHOTO
nasieHus. CoaeprkaHue BOISHOIO Mapa B
atmochepe. HeHachimmeHHbIH 1
HaChIIeHHBIN Nap. OTHOCUTENbHAS
BJIAJKHOCTh BO3/lyXa. BakHOCTH
M3MEPEHUS BIAXKHOCTUBO3AYXa.
I'urpomerp, ncuxpomerp. Tyman, obnaxa,
TOXKb, poca — 00BSICHEHUE PUUHH UX
BO3HUKHOBEHUS. ['po3a, MOJIHHEOTBO/.
DTanbl CTAHOBJIEHUS U Pa3BUTHS aBUALUU.
Brigaromuecs 1€TYMKUA U KOHCTPYKTOPBI
camorneToB. KontponbHas pabota
«Atmoctepa. ATMochepHOe TaBICHHE)
Yes10BeK T10MOJIHSIET PUPOLY
3HAKOMCTBO C TPOCTHIMU MEXaHU3MaMH.
Ha3nauenue npocThIX MEXaHU3MOB.
Omnpenenenne MeXaHUUECKOW pabOTHI.
Enununer pabotel. DHeprus. Buas
MEXaHUYECKON IHEPTUU: KUHETUUECKas,
NoTeHUManbHas. VICTOUHUKYM 3HEpruu,
BH/JIbI ICTOYHHUKOB SHEPTHUH.
BocnonHsieMble ICTOUHUKY HEPTUU.
[IumeBapeHue Kak Mpouecc BOCIOIHEHUS
SHEPTHUH YEJIOBEKOM. 3HAUECHHUE COITHEUHOU
SHEPTUM JUIS )KU3HU Ha 3emiie. TerioBbie
nsurateny. M3 uctopun TeninoBbIxX
nsurareineil. [lapoBeie MammHbI

Jx. Yarra, U. U. ITonzyHoBa.
[IpuMeHeHne COBPEMEHHBIX TETIOBBIX
nBurateneil. /[Burarens BHyTpEeHHETO
cropanus. [IpuHLIMn ero aencTBus.
Hcnonws3oBanue nBuratessi BHyTPEHHETO
cropanusi. Ponb anexkrposnepruu. Bubt
AJIEKTPOCTAHIIMN. ABTOMaTHYECKUE
ycTporictsa. [IpuMepsl HCIIOIB30BAHKS
ABTOMAaTUYECKUX YCTPONCTB B TEXHUKE, HA
MIPOU3BOJICTBE ¥ B ObITY. Cpe/IcTBA CBSI3H.
CBeneHus U3 UCTOPUM UX Pa3BUTHSL.
Tenerpad. Tenepon. Haznauenue
MUKpogoHa u TpoMKoroBopuTtesns. Paauo

npe3eHrauusamu. Msydenue
MPUHIIMIA AEHCTBUS
6apomerpa. Habmronenue
OTIBITOB, 3aIIOTEBAHUS
XOJIOJHBIX METAJUTHYECKUX
MOBEPXHOCTEH. 3aprCOBKa
CXEMBbI CTPOCHUS 3eMIIH.
N3MepeHre OTHOCUTENBHOM
BJIQ)KHOCTH BO3]lyXa C
MOMOIUIBIO TICUXPOMETpA.
BriaBu:keHue rumores o
MPUYMHAX BOSHUKHOBEHHUS
aTMOC(EepPHBIX SBICHHM.
OO0cyxeHne
KaueCTBEHHBIX BOIIPOCOB.
3HAKOMCTBO C MPOCTHIMU
MEXaHU3MaMH.
HaOmronenune nericTBus
MPOCTBIX MEXaHU3MOB,
JEHCTBUS aBTOMAaTHYECKUX
ycTpoucts. Mcnonb3oBanue
Mozeneit 11s1 OObsICHEHUS
IIPUHIUIIA YCTPOMCTBA
AIIEKTPOCTAHLIUN (MOJEH
BOJSTHOM U ITApOBOM
TypOUH), 11T U3yYCHUS
NPUHIAIA PAOOTHI
JBUTATENs, TenerpadHoro
annapara. [IpuBenenue
MPUMEPOB MEXaHUYECKON
paboThI, UCTIOTH30BAHUS
JIBUTATENS] BHYTPEHHETO
CTOpaHMUsl, UCKYCCTBEHHBIX
MaTepUasoB.
PacnosnaBanue Bunia
SHEPrUH, UCTOYHUKOB
SHEPTUH B MPUPOJIEC U
HapOJHOM XO3sIiCTBe.
Pabota ¢ xoyekuusimMu
00pa3110B HCKYCCTBEHHBIX
MaTepUajoB, OJIUMEPOB,
Kpuctayos. Pabota ¢
uHpopmanuei (¢
y4eOHUKOM, JTUTEPaTypoil
M0 UCTOPUU TETIOBBIX
JIIBATATEIICH, C
HuTteprerom). OOcyxkaeHne
BO3MOKHOCTEHN
UCTIONIb30BaHUS
aBTOMATUYECKUX YCTPOMHCTB
B IIPOM3BO/JICTBE, OBITY.
OOCyXJIeHUE BIVSHHS




U TeneBuaeHue. Bepatonuecs YeJI0BEKAa Ha OKPYKAIOLIYIO
€CTECTBOUCIIBITATENH, UX POJIb B CO3/IaHUU | CPEAy U METO/I0B IO

OCHOB ecTecTBO3HaHUsA. OCHOBHbIE 6opb0e ¢ 3arps3HEeHUuEeM
HAIIPABJICHUS COBPEMEHHBIX HAYYHBIX OKpYXKaroIleH Cpenbl.
UCCIIeIOBAaHM B 001aCTH (PU3UKH U Pemenne kauecTBEHHBIX U
xumuu. HeoOxoaumocTs co3nanus KOJIMYECTBEHHBIX 3a7ay.
HCKYCCTBEHHBIX MaTepuasnos. [Ipumepsl BeicTynuienue ¢
HCKYCCTBEHHBIX MATEPHAJIOB U UX COOOLIEHUAMU U

ucnosnb3oBanue. CriocoObl BRIpAIIMBAHUA | TIPE3EHTAUAMHU.
HCKYCCTBEHHBIX KpucTasuioB. [lonumepsl.
[TonuaTHIEeH, NOIUXIOPBUHNII,
MOJINCTUPOJT U IPYTUE IIAaCTMACCHI.
HarypanbHble 1 xumMmuueckue BoJIokHa. Mx
UCIoJib30BaHue B ObITy. JIabopaTopHbie
paboThel: «3ydeHue AecTBHS phryaray,
«3yueHue necTBUS IPOCTHIX
MEXaHU3MOB», «Bbluncienue
MeXaHH4YecKoil paboTel», «COopka u
UCTIBITAHKE TENErpa(HOTo anmaparay,
«M3menenue Gpopmbl NOTUITUIICHA TIPU
HarpeBaHum», «Pacrno3HaBaHue
MIPUPOJIHBIX U XUMUYECKUX BOJIOKOH.
Kontponbnas padora «IIpocteie
MexaHu3Mbl. PaboTa. DHeprusy»
B3anMocBs3b yesi0BeKa U NPHUPOABI
OcHoBHbIe (aKTOPHI BPETHOTO BIUSHUS
JESITEIbHOCTH YEJIOBEKA HA OKPY>KAIOIILYIO
cpeny. HeoOxonumocTb G0OpbOBI €
3arpsiI3HEHUEM OKPYIKaIOLEH CPEebl.
Heo0xoaumMocTh 5KOHOMUU TTPUPOTHBIX
PECYPCOB U UCIOJIb30BAHUSI HOBBIX
TexHonoruil. CoBpeMeHHas HayKa 1
IIPOU3BOACTBO. PazBuTHe HayKu Kak
croco0 Mo3HaHUS OKPYKAIOIIEro MUPA.
Ponb aBTOMaTHKY U 3JIEKTPOHUKHU B
YIIpaBJI€HUU IPOU3BOICTBOM.
Kommnsrorepusanus mpou3BoCTBA.
Po6Gortsl. [lexu-aBTomarsl. CoBpeMEHHBIE
CpeZACTBa CBSI3U M Nepeaada HHPpOpMAaIiH.
TeneBunenue. ['ogoBast KOHTPOIbHAS
paborta

PeszepBHoe Bpems ( 3

u)

AHHOTAaNUs K padoyeii mporpaMMe mo Kypcy BHEYPOUHOIi eI TeJIbHOCTH «3aHMMATEIbHAs
duznka»

HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus




Pabouyas mporpamma 1o Kypcy BHEypOUHOU AEATENbHOCTH «3aHUMaTeNbHas (PU3HKa» Ha
YPOBHE OCHOBHOT'O 001IIeT0 00pa30BaHUs COCTaBJIEHA B COOTBETCTBUU C TPEOOBAHUSIMH K
pe3ylibTaTaM OCHOBHOTO 00111ero oopa3oBanus, yrBep:kaeHHbIMH @T'OC 0CHOBHOTO 00IIIETO
obOpasoBaHwUs.

Pabouas nmporpamma no 3aHuMaTteabHON pusnke s 5-6 KIaccoB cOCTaBICHA C YYETOM
BO3PACTHBIX U JIMYHOCTHBIX OCOOCHHOCTEH /1eTell Ha OCHOBE:

®denepanbhbiit 3akoH 0T 29.12.2012 N 273-®3 (pen. ot 30.04.2021) "O6 obpazoBaHuu B
Poccuiickoit ®enepannn"

[Tpuka3 Muno6puayku Poccun ot 17.12.2010 N 1897 (pen. ot 11.12.2020) "OO yTBepKaeHUU
(eneparbHOTO rocy1apCTBEHHOT0 00pPa30BaTEIbHOTO CTaHAaPTAa OCHOBHOTO OOIIET0O
obpazoBanus"

"IIpumepHas ocHOBHasi oOpa3oBaTelibHasl IpOrpaMMa OCHOBHOTO 0011ero oopazoBaHus"
(omobpeHa peneHreM GeaeparTbHOr0 y4eOHO-METOINYECKOT0 00bETMHEHHS TI0 001IeMy
obpa3zoBanmuto, mpotokon ot 08.04.2015 N 1/15) (pexn. ot 04.02.2020)

JlaHHBIN BapHaHT MPOTpaMMbl 00€CTICUCH CISAYIOIMHUM YICOHO-METOANYECCKUM
KOMILJIEKTOM, y4eOHUKaMu, BKIItoueHHbIX B DIV

1. IIporpamma kypca «BBeneHue B €CTECTBEHHO-HAYUYHBIE IIPEIMETHI. ECTeCTBO3HAHUE)»
st 5—O6 kiaccoB (aBTopsl: A. E. I'ypesuuy, /1. A. Hcaes, JI. C. [lonTak).

2. BseneHue B ecTrecTBEHHO-Hay4Hble peameTsl. EcrectBo3Hanue. @usuka. Xumus.
5—6 knaccel. Yueonuk (aBTophl: A. E. I'ypeBuu, /1. A. Ucaes, JI. C. [TonTax).

3. BseneHue B ecrecTBeHHO-Hay4HbIe IpeameThl. EctecTBo3Hanue. dusuka. Xumus. 5
kiacc. Pabouas terpaas (aBTopsel: A. E. I'ypeBuu, M. B. Kpachos, JI. A. HoTog,
JI. C. [loHTaK).

4. BBeneHue B eCTECTBEHHO-Hay4HbIe IpeaMeThl. EctecTBo3Hanne. @usnka. Xumus. 6
kiacc. Pabouas terpans (aBropsl: A. E. I'ypesnu, M. B. Kpachos, JI. A. Hotos,
JI. C. TIloHTaK).

5. BBeneHue B eCTeCTBEHHO-Hay4yHble NpeaMmeThl. EcrectBo3nanue. @usuka. Xumus.
5—6 kmaccel. Metonnueckoe nmocodue (aBropsl: A. E. I'ypesuuy, /1. A. Vcaes,
JI. C. [loHTaK).

6. OnexTpoHHas ¢popMa yueOHHKA.



