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«BBeneHue B €CTECTBEHHO-Hay4yHbIe IIpeaMeEThl.  EcrecTBO3HaHue»  —
WHTETPUPOBAHHBIM KypC Ul MIIAJIIAX IOXPOCTKOB, B COAECPKAHUU KOTOPOTO
paccMaTpUBAIOTCS IIyTU ITIO3HAHUSA YEIIOBEKOM IIPUPO/IBI.

N3ydeHne NaHHOTO Kypca B OCHOBHOW IIIKOJIE HAMpaBJICHO HA JOCTHUKEHUE
CJIEIYIOUIUX LIeJICH:

— TMPOTEACBTUKA OCHOB (DPM3HWKHU U XUMHH,

— TIOJIyYCHHE YYAITUMUCS TPEICTABICHUA O METOJaX HAyYHOTO IO3HAHWSI
TIPUPO/IBI,

— (dopmupoBaHUE SJIEMEHTAPHBIX YMEHUH, CBS3aHHBIX C BBITIOJHEHUEM
y4eOHOTr0 J1abopaTOPHOTO IKCIIEpUMEHTA (MCCIIe0BaHuUA);

— (dopmupoBaHMEe y ydYaIUXCS YCTOWYMBOTO HWHTEpeca K MpeaMeTam
€CTECTBCHHO-HAYYHOTO ITUKJIa (B YACTHOCTH, K (PU3UKE U XUMUH).

Brenenue Gu3uku u XMMHUM HA paHHEW cTaguu o0ydeHus: B 5S—O6 kiaccax Tpedyer
U3MEHEHUs1 Kak (OpMbl M3JI0KEHHsS] Y4eOHOro mMaTepuasna, Tak U METOAUKH €ro
npenojgaBanus. IloatoMy  ocoboe  BHHMaHHE  yJIelNeHO  (POHTAIBHBIM
HKCIIEPUMEHTAJIBbHBIM 3a1anusM. [Ipeanoaraercs, 4To Ba)KHOE MECTO B IPOLECCE
paboOThl HaJx KypcOM 3aiiMyT pHUCYHKHM pAa3JIMYHBIX SIBJICHHUH, OIBITOB U
U3MEpPUTENBHBIX MPUOOPOB. bonblIoe KOJMYECTBO KadyeCTBEHHBIX BOIPOCOB,
UCIIOJIb30BaHUE HUTPOBBIX CUTyalludl B MpenojaBaHUM JOJKHO CIOCOOCTBOBATh
CO3JaHMI0 MHTEpECca yUalluXxcs K MPeaIMeTy U CTPEMIIEHUIO K €r0 MOHUMAHHUIO.

Conepxkanue Kypca UMeeT 0COOCHHOCTH, 0OYCIOBJICHHBIE, BO-TIEPBBIX, 3ajadaMu
pa3BUTHS, OOYYEHMS] M BOCHHUTAHUSA YyYallIMXCs, 3aJaHHBIMUA COIMAJIbHBIMU
TpeOOBAHUSIMHU K YPOBHIO PA3BUTHS WX JIUYHOCTHBIX W MO3HABATEIbHBIX KAUeCTB;
BO-BTOPBIX, MMPEIMETHBIM COJIEPIKaHHEM CHCTEMBI OOIIEro CpeTHETO 00pa30BaHus;
B-TPETHUX, NICUXOJOTHYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU 00y4aeMBbIX.

JlesTeIbHOCTHBIN MOAXOM K pa3paboTKe COAEpKaHUs Kypca MO3BOJIET peuiaTh B
XOJI€ €r0 U3YUYEeHUs Psij B3aUMOCBSI3aHHBIX 3a/1au:

— o0ecrnieynBaTh BOCIIPUITHE, IOHUMAHUE U 3alIOMUHAHNUE 3HAHUH,

— CO3/1aBaTh YCJIOBUS ISl BBICKA3bIBAHUSI MOAPOCTKOM CYXJICHUN HAy4YHOTO,
HPABCTBEHHOI'0, 3CTETUYECKOTO XapakTepa MO IMOBOAY B3aMMOACHCTBUS
YEJI0BEKAa U MPUPOJIBL;

— YyAENATh BHHUMAHHWE CUTyalMsIM, T[JI€ YYallUKCAd JIOJDKEH pas3jiuyarh
yHUBEpCaIbHbIC (BCEOOIINE) U YTUITUTAPHBIC IIEHHOCTH;

— HCHOJIb30BaTh BCE BO3MOXHOCTH JUISI CTAHOBJICHUSI INPHUBBIYEK CIIEAOBATH
HAyYHBIM U HDABCTBEHHBIM IIPUHIIUIIAM U HOPMaM OOIIIEHUS U ACSITEIHbHOCTH.

Tem cambIM CO3At0OTCS YCIIOBUS ISl MHTETPALMKM HAYYHBIX 3HAHUN O TPUPOIAHBIX
cUCTeMax M JApyrux cdep CO3HAHUS: XYAOXKECTBEHHOW, HpPaBCTBEHHOWH,
npaktuyeckoi. [logo6HOe mocTpoeHue Kypca He TOJIbKO IMO3BOJISIET pelaTh 3a/1a4Hu,



CBSI3aHHBIE ¢ OOYYEHUEM U Pa3BUTUEM LIKOJIBHUKOB, HO U HECET B ce0e OO0bILONM
BOCIHUTATENIbHBIA MOTeHIMAN. BocnurthiBaromas (QyHKIUS Kypca 3aKiIio4yaeTcs B
(OpMUPOBAHMN Y MIIAJIIINX HOJPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYXKAIOLIETO
MHUpPa M CBOMX CBfA3€M C HHUM: DKOJOTHUYECKH OOOCHOBAHHBIX IOTPEOHOCTEH,
WUHTEPECOB, HOPM U IPABUIL.

OCHOBHOE COJIepKaHNE Kypca BKITFOUAET Pa3eiibl:

— «BBenenue», B KOTOpOM JaeTcs MpECTaBIEHNE O TOM, YTO H3y4JaloT (Pu3nka
1 XUMUS,

— «Tena u BemiecTBay,

— «BzaumopeiicTBue Ten»,

— «®Duznyeckue U XMUMHUUCCKHUE SIBJICHUSY,

— «YenoBek u mpupoaan.

N3 Bcero komiiekca COBPCMCHHBIX MCTOAOB IIO3HAHMA IIPHUPOABI B KYPCC
COOCpKATCA CBCACHHUA O HCKOTOPBIX HN3 HHX! H&6JII-OIIGHHHX, N3MCPCHUIX,
9KCIICPUMCHTAX, MOACINPOBAHUN — W ITIOKA3bIBACTCs

UX B3aUMOCBSI3b; IAIOTCS CBEJICHUS O MPUOOpaX U UHCTPYMEHTaX, KOTOPhIE YEJIOBEK
MCMOJIB3YET B CBOCH MPAKTUYECKON AEATEIBHOCTH.

BrINonHAS MpONEAEBTUYECKYIO0 pOJib, Kypc «BBeleHHE B €CTECTBEHHO-HAy4HBIE
npeaMersl. EcTecTBO3HAHME» CONEPKUT CUCTEMHBIC, & HE OTPBIBOYHBIC 3HAHUA.
bonblioe BHUMaHUE B HEM YAEISAETCA IIPEEMCTBEHHBIM CBA3SAM MEXKy Ha4aJIbHOU
Y OCHOBHOW IIIKOJIOM, MHTETPallMy 3HAHUWA BOKPYT BEAYIINX UIEH, ONPEAEISIOMINX
CTPYKTYpPY Kypca M CHOCOOCTBYIOUIMX (POPMUPOBAHUIO LIEIOCTHOTO B3IJIfJga Ha
MHP.

B KypCC MOAroTCA IICPBLIC IIPCACTABIICHHA O TaAKUX IIOHATHAX, KaK «Maccay,
((BSaHMOHCﬁCTBHG)), «Cuiay, <«QHCPIUsA), «aTOM», «MOJICKYJIa», «XUMHYCCKUI
DJICMCHT».

[TomyyaeMble ydalIMMHUCS CBEACHHS O BEIIECTBAX M HMX MPEBPAIICHUAX MOTYT
CJIY’KUTb IIEPBOHAYAJILHOW OCHOBOM JIJIsA IOCTENIEHHOT'O OCO3HAHUS UJIEU O TOM, YTO
Matepusi U (POPMBI e€e IBUKEHHUS BCErJa B3aWMOCBSI3aHBI, UYTO OOBEKTHI MPUPOIBI
00pa3yloT 1EJIOCTHBIE CUCTEMbI, OTHOCUTEIHLHO YCTOWYMBBIC, HO B TO YK€ BpeMs
IrHaMuuHble. Hapyiienue 3ToM NMHAMUYECKOM YCTOMYMBOCTH CHCTEM MOYKET
MPUBECTU K HEXKEIATEIbHBIM MOCHeACTBUAM. OCO3HaHUE 3TOW MIEU Ba)KHO JIA
MOHUMAaHUS YKOJIOTHYECKUX MTPOOIIEM.

WuTerpanysi pa3idyHbIX €CTECTBEHHO-HAYYHBIX 00JlacTell 3HAHMSI OCHOBaHA Ha
IPEJCTaBICHUH O €AMHCTBE MPHUPOJbI W OOIIEM IS BCEX ECTECTBEHHBIX HAyK
METO/IE ITO3HAHUS.



ConeprkaHue TaHHOIO Kypca CTPOUTCS HA OCHOBE ACSTENBHOCTHOIO ITOAXO0A.
BoBneuenne yuammxcs B pPa3sHOOOpasHylO0 y4eOHYIO, HCCIIEOBATEIbCKYIO U
IPAKTUYECKYIO JESITEIBbHOCTh SIBISIETCS YCJIOBUEM IPUOOpPETEHUS IPOUYHBIX
3HaHMM, MpeoOpa3oBaHUs UX B YOEKIEHUS W yMEHUS, CTAHOBJICHUS
OTBETCTBEHHOCTH KaK YEPTHI JIMYHOCTH.

HJIaHI/IpyCMLle PpeE3YyJIbTaAaThl OCBOCHHA KypcCa

JINYHOCTHBIMH pe3yJabTaTaMM U3YyUCHUA KypCa «BBCI{@HI/IG B CCTCCTBCHHO-
Hay4YHBIC TPCAMCTHI. EctecTBO3HAaHNE) SIBISIOTCS:

— pa3BUTUE IO3HABATEJIbHBIX HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEN ydaluxcs;

— (opmupoBaHME MOTUBALIMHU K U3YUYEHUIO B JAIbHEUIIEM (PU3UKU U XUMUU;

— BOCIHTAaHHE  OTBETCTBEHHOTO  OTHOLIEHUS K  TNPHUPOAE, OCO3HAHUE
HEO0OXOIMMOCTH 3alIUTHI OKPYKAIOLIEH CPeibl;

— (opmupoBaHUE TUYHOCTHOTO OTHOIIEHUSI IPYT K IPYTY, K YUUTEIIIO.

MeTal'[peIlMeTHbIMl/l pe3yabTaTaMM U3YUCHUA KypcCa ABJIAIOTCA:

— OCBOCHHE MPHUEMOB HCCIEAOBATEIbCKON ACSATENBHOCTH (COCTaBJICHUE ILJIaHA,
UCII0JIb30BaHUE TPUOOPOB, POPMYIUPOBKA BHIBOJOB U T. II.);

— (¢dopMmHupoBaHHE TPUEMOB paboThl C uHPOpMalMEN, NPEICTABICHHON B
paznuyHOil ¢dopme (Tabmuibl, Tpaduku, PUCYHKH U T.J.), Ha Pa3IUUHBIX
Hocutensx (kuuru, Uarepuer, CD, nepuoandeckue U3gaHus U T. 11.);

—  pa3BUTHEC KOMMYHHUKATHUBHBIX YMEHUU W OBJIAJICHUE OMBITOM MEXITMIHOCTHOM
KOMMYHUKAIMK (BEICHHWE ITUCKYCCHUH, paboTa B TPYMIax, BHICTYIUICHHE C
COOOIIEHUSIMH U T. 11.)

IIpeameTHbIMH pe3yJibTaTaAMM U3yYeHUs Kypca «BBeneHue B €eCTECTBEHHO-
Hay4HbI€ NpeAMETHI. ECTECTBO3ZHAHNE» SIBISIOTCS:

— OCBOCGHHME 0a30BBIX €CTECTBEHHO-HAyYHbIX 3HAHUW, HEOOXOAMMBIX IS
JAJIbHEUIIIETO U3YyUYECHUSI CUCTEMAaTUYECKUX KYpCOB €CTECTBEHHBIX HAYK;

— (QopMupoBaHUE IEMEHTAPHBIX UCCIEA0BATEICKUX YMEHUH;

— TMIPUMEHEHHUE TMOJYYECHHBIX 3HAHUWA W YMEHUW JJIsl PEUICHUS MPAKTUYECKUX
3a7ay.

ObecneunTh JOCTUKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON MPOTPaMMBbl, CO3/1aTh OCHOBY ISl CAMOCTOSITENIbHOTO YCIEIIHOTO
YCBOEHHUS OOYYAIONIMMUCS HOBBIX 3HAHMM, yMEHUH, BHUIAOB M CIOCOOOB
JEATEIBHOCTH JOJDKEH CUCTEMHO-ACATEIBHOCTHBIM MOAXO0A. B coorBercTBUU C
TUM TIOJIXOJIOM HMMEHHO AaKTUBHOCTh OOydYarouuxcsi MNpPU3HAETCS OCHOBOM
JOCTHXKEHMSI pa3BUBAIOMIMX LieJiel 00pa3oBaHMs. JTH 3HAHMS HE MEpelaroTcs B
TOTOBOM BHJIE, a J0OBIBAIOTCSA YyYallUMHCS B TMpoIlecce IMO3HAaBaTEIbHOU
nearenbHoCTH. OJHUM U3 TyTed MOBBIMICHUS MOTUBAIMU U 3()PEKTUBHOCTH



y4eOHOW AESITENTbHOCTH B OCHOBHOM ILIKOJIE SBJISETCS BKJIIOYEHHE y4yalluXcs B

y4eOHO-UCCIIEIOBATENLCKYI0O U TPOEKTHYIO J€ATEIbHOCTh, KOTOpas HMEeT

CJIEyIOIIE OCOOCHHOCTH:
1) eI U 33/1a4l STUX BUIOB JACSITEIBHOCTH YUYAIIUXCS OMPEIEISIIOTCS KaK MX
JUYHOCTHBIMU MOTHUBAMM, TaK M COLMAIbHBIMH. OTO O3HA4aeT, 4YTO TaKas
JEeSITENIbHOCTD JI0JIKHA OBITh HAIIPABJIEHA HE TOJIBKO Ha ITOBBIILIEHUE KOMIETEHTHOCTH
MOJIPOCTKOB B IPEIMETHON 00JIaCTH OTMPEACICHHBIX YUeOHBIX JUCIUILTNH, HE TOJIBKO
Ha pa3BUTHE UX CIIOCOOHOCTEH, HO U HA CO3/IaHUE MPOITYKTa, UMEIOLEr0 3HAUUMOCTb
IS TPYTHX;
2) y4eOHO-UCCIIeIOBATEIbCKAsT W TPOCKTHAS JCSITEIBHOCTh JOHKHA OBITh
OpraHM30BaHa TaKUM OOpa3oM, YTOOBI YydYallluecs CMOIJIM pPEaJTu30BaTh CBOU
NOTPEOHOCTH B OOMIGHWH CO  3HAUYMMBIMH, pedepeHTHbIMU  TIpyIIaMu
OJITHOKJIACCHUKOB, yuuTened U T. 1. CTpos pa3aMyHOTO poJia OTHOILIEHUS B XOJE
LIEJICHANIPABJIICHHON TIOMCKOBOM TBOPYECKOM M IPOAYKTUBHOU JEATEIBHOCTH,
MOJIPOCTKH OBJIAJICBAIOT HOPMaMHU B3aUMOOTHOIIIEHUH C pa3HBIMHU JIFOIbMU, YMEHUEM
HNEpEeXOJUTh OT OJHOTO BHUAA OOIIEHHUA K JPYyroMmy, HNpUOOPETArOT HaBBIKU
WHANBUAYAIBHON CaMOCTOSTEIHHOU PabOThl M COTPYIHHUYECTBA B KOJUICKTUBE;
3) OpraHu3anus y4eOHO-MCCIEA0BATEIbCKUX U MPOEKTHBIX Pa0OT IIKOJIHHUKOB
o0OecnieunBaeT COYETaHUE PA3NIUYHBIX BUJIOB I03HABATEIILHON €ATEIbHOCTU. B aTnX
BUJaX JCSITEIILHOCTH MOTYT OBITH BOCTPEOOBAHBI MPAKTUYECKH JIFOOBIE CTOCOOHOCTH
HOJPOCTKOB, PEAJM30BaHbl JIMYHBIE NPUCTPACTUA K TOMY WIM HHOMY BUIY
JESITEIbHOCTH.

COILEPKXAHHUE KYPCA

Bsenenne

[Ipupona xuBas u HexuBas. SIBIeHNUS MPUPOABL. UenOBEK — 4acTh NPUPOIBI.
Bnusgnaue yenoBeka Ha mpupoay. HeoOxoaumocTs n3ydeHus: Ipupoabl U OEpexrHOro
OTHOUICHHUS K HEH.

Oxpana npupoasl. Prusuka U XUMHS — HaykKu O mpupone. Uto msyvaer
¢usuka. Tema u BemectBa. Uto m3yuyaer xumus. HaydHbie MeTOAbl H3ydeHHUS
MPUPOBL: HAOIIOEHUE, OIBIT, TEOPUS.

3HaKOMCTBO € MPOCTEHIINM (PU3NYECKUM U XUMUYECKUM O0OPYIOBAHUEM:
npoOupka, Konba, 7Ja0OpaTOpPHBIM CTakaH, BOPOHKA, IIAIETKA, IIIATENb,
IJJACTMACCOBBIM M META/VIMYECKHM IITaTUBbI, Jep)KaTelb g MpPOOUPOK.
HarpeBatenpHbi TpuboOp, 0cOOCHHOCTH TuTaMeHu. [IpaBuia HarpeBaHus BEIECTBA.

WN3meputenbHble mpuOOpHI:  JIMHEWKA, W3MEPUTENbHAs JIGHTa, BECHI,
TEPMOMETp, MEH3YypKa (SAMHUIBI HM3MEPEHMM, IIKaja mpudopa, LieHa JeJeHUS,
npeea U3MEPEeHU, paBuiia MOJIb30BAHMUS).

Tesa u BemecTBa



XapakTepucTuku Ten u  BemectB  (dopma, oObeMm, IBET, 3amax).
Opranuyeckue 1 HEOPraHMYECKUE BEIIECTRA.

TBepaoe, xkuaKoe U ra3000pa3HOE COCTOSIHUS BEIIECTBA.

Macca Tena. Macchbl pa3iniyHbIX T€J B IPUPOAE. DTAIOH Macchl. Beckl.

Temmeparypa. TepMoMETpHI.

JlenuMocTe BemiectBa. Monekyibl, aTtoMbl, HOHBL. [IpencraBieHue o
pa3smepax yacTull BemiecTBa. J[BuxkeHue wyactull BemiecTBa. CBSI3b CKOPOCTH
JIBWKEHUS 4YacTull ¢ Temneparypoi. Juddys3uss B TBepAbIX Tenax, >KUIKOCTAX U
razax. BzaumopneiicTBue wacTuil BemiectBa W aTomoB. [losicHeHHWe CTpoeHHs U
CBOWMCTB TBEP/IbIX TEJ, )KUAKOCTEN U Ta30B C MOJICKYJISIPHOUM TOUKH 3peHusi. CTpoeHue
aToMa U MOHa.

XUMUYECKUE 3JIEMEHTHl (KUCJIOpPOMA, a30T, BOJOPOJ, >KEI€30, AIIOMUHHIM,
Menb, pocdop, cepa). 3HaKM XUMUYECKHUX JIeMeHTOB. [lepuonuueckas cucrema /1.
H. Meunpneneena.

[IpocTeie U crnoxkHBIE BelmiecTBa (KUCIOPOM, a30T, BOJA, YIVICKUCIBIN ras,
MIOBAPEHHAS COJIb).

Kucnopoa. I'openue B kucnopoje.

POTOCUHTES.

Bonopoxa. Bo3ayx — cmech ra3os.

PacTtBOpBI 11 B3BECH.

Bopna. Bona kak pactBopureib. OUnCcTKa NPUPOJIHON BOJIBI.

[ImoTHOCTH BeliecTBa.

B3aumopaeiicTBue Tej

N3menenue ckopoctu U GOpMBI TEN MPU WX B3auMojielicTBun. [leficTBre u
IIPOTUBOJICCTBHE.

Cuna kak XxapakTepucTuka B3aumopcucTBuda. JmHamomerp. HproToH —
€MHUIA U3MEPEHUS CUIIBI.

WNuepnus. [IposiBnenue nHepunu, NpuMepsl €€ yuyera 1 npuMeHeHus. Macca
KaK Mepa MUHEPTHOCTH.

['paBuTalMoHHOE B3aMMOAECHUCTBHUE. [ paBUTAIMOHHOE B3aWMMOJICUCTBUE U
Bceenennas. Cuna TsokecTr. 3aBUCUMOCTD CHJIBI TSXKECTH OT MACCHI.

Hedbopmanus. Pazmuunbsie Buabsl gedopmanuu. Cuna yHnpyroctu, ee
HarpaBJeHUE. 3aBUCUMOCTb CUJIBI YIIPYTOCTH OT JIe(pOpMAaIIUH.

Cuna tpeHusa. 3aBUCMMOCTb CHJIBI TPEHUS OT CHJIbI TSXKECTH U KadyecTBa
00paboTku moBepxHocTel. Posb Tpenust B npupose u texuuke. CrocoObl yCHIICHUS
Y OCJIa0JICHUS TPECHHUS.

DIIEKTPUUECKOE B3aMOJIEMCTBHUE. OO0BbscHEHUE AIEKTPUYECKOTO
B3aMMOJICUCTBUSI HA OCHOBE JJICKTPOHHOW TEOpUU. DIJIEKTPU3ALMS TEA TPEHUEM.



Ilepemaua 5JIEKTpUYECKOrO 3apsia NpU CONPUKOCHOBEHHUH. B3ammoneicTBue
OJIHOMMEHHO U Pa3HOMMEHHO 3apsiKEHHBIX TEJL.

MarnutHoe B3aumonacucTBue. [IOCTOSIHHbIE MarHuThl, WX JIEUCTBUE Ha
xene3nple Tena. llomoca MarHuTOB. MarHWTHBIE CTpPENKU. 3eMJsl KaK MAarHwur.
OpuentupoBanue o komnacy. [ I[pumMmeHeHre NOCTOSIHHBIX MAarHUTOB.

JlaBiieHHe Tena Ha OmoOpy. 3aBHUCUMOCTH JABJICHHS OT IUIOLIAAU OIOPBI.
[Tackans — enuHUIIA U3MEPEHUS JABIICHUS.

Ilepenaua naBiieHHs KUAKOCTSIMU U ra3zamu. 3akoH llackans. JlaBneHue Ha
rryouHe xxunkoctd. CooOiaronmecs cocyabl, UX MPUMEHEHUE.

JleiicTBUE KUAKOCTEM Ha IMOrPY)KEHHOE B HHUX TeJ0. ApXHMEIOBa CHJIA.
3aBUCUMOCTh apXMMEI0BOM CHIIBI OT POJia >KHJIKOCTH U OT 00beMa MOrPYKEHHOM
YacTH Tena. Y CJIOBHUS IIJIaBAHUA TEN.

du3nyecKkne U XUuMHUYeCKHe ABJIEeHUS

MEXAHUYECKHUE ABJIEHUA

[TonsTrie 00 OTHOCUTENLHOCTH MEXAaHUYECKOTO JBUXKEHHUS. PasHOOOpa3HbIe
BUJIbI MEXAHUYECKOTO JBUKEHUA (MPSIMOJIUHEUHOE, KPUBOJIUHEIHOE, IBUKEHUE TIO
OKPYKHOCTH, KojiebaTesbHOe). MexaHnueckoe ABUKEHHUE B IPUPO/IC U TEXHUKE.

ITyTe u Bpems aBuxkeHus. CKOpOCTh IBUKEHUA. PaBHOMEpHOE, YCKOPEHHOE
Y 3aMEJIJICHHOE JBUKCHUS.

3BYK KaK UICTOYHUK HHPOpMaIu 00 OKpykaroleM Mupe. IcTOUYHUKH 3ByKa.
Konebanne — HeoOxoaumoe yclioBHE BO3HMKHOBEHHS 3Byka. OTpakeHue 3BYKa.
9x0. ['on0c 1 cityx, ropTasp 1 yxo.

TEIIJIOBBIE ABJIEHUA

N3menenue o0beMa TBEpABIX, )KUJKUX U Ta3000pa3HbIX TEJ MPU HArPEBaHUH
Y OXJIQXKIECHUH. YYET TEIUIOBOTO PACIIUPEHUS U UCIIOJIB30BAHKUE €r0 B TEXHUKE.

[ImaBnenue u orBepiaeBanue. TasHUE CHETa, 3aMEpP3aHUE BOJBI, BBIIJIABKA
YyryHa U CTalld, U3TOTOBJIEHUE JIETANIEH OTIIMBKOM.

Ucnapenune kunkocteit. (OxnaxaeHUe KUIKOCTEH TMpU HUCHAPEHUH.)
Konpencanus.

Termnonepenaya.

OJIEKTPOMAT'HUTHBIE ABJIEHUA

DIIEKTPUYECKHUI TOK KaK HAIPABJICHHOE ABMKEHUE DJIEKTPUUYECKUX 3apsI0B.
Cuna Toka. AMmepmerp.

AMMep — eIMHULIA U3MEPEHUS CUJTbI TOKA. [TOCTOSIHHBIN U IEpEMEHHBIN TOK.

Hanpsokenue. Bosibtmerp. BosibT — eaquHuLia U3MEpEHNs HANIPSKEHUS.

Hcrounnku Toka: 6atapeiika, akKyMyJIsITOp, TEHEPATOP DJIEKTPUUECKOTO TOKA
(6e3 paccMOTpeHHS MX YCTPONCTBA).

DnekTpuueckue nenu. [lapamiensHoe 1 MOCIEA0BATENBHOE COEAUHEHNS.

JenctBus Toka. TemnoBoe I€MCTBUE TOKA.



Jlamnbl HakanuMBaHWsS. OJEKTpOHArpeBaTelibHble TPUOOpPH.. MarHutHoe
JICCTBHUE TOKA.

OJIEKTpPOMarHuTbl W HX MpUMEHeHue. JlelcTBHE MarHuTa Ha TOK.
DJIIEKTPOIBUTATEIN. XUMUYECKOE JIEUCTBUE TOKA.

CBETOBbBIE ABJIEHUA

CBeT Kak HCTOYHMK HHPOpMAIMK YesloBeKa 00 OKpYXalollleM MUpe.
Hcrounnku cBera: 3Be3/1bl, COJIHIE, DIEKTPHUYECKHUE JIAMITBI U JIp.

[IpsiMmonuHetHOE pacnpocTpaHeHUE CBeTa, 0Opa3oBaHue TeHe. OTpaxeHue
cBeTa. 3epKaia.

[Ipenomnenue cBeta. JIMH3BI, UX TUMBI U U3MEHEHUE C UX TTOMOIIBIO (POPMBI
CBETOBOIO IMyYKa.

OnTuueckue nmpuodopsl: poToanmapar, MpOSKIUOHHBIN anmnapart, MUKPOCKOII,
TerecKon (Ha3HauyeHue NpudopoB, UCIIOIH30BAHUE B HUX JIMH3 U 3€pKal).

['ma3 u oukm.

Pa3noxenue 6enoro ceera B criekTp. Pagyra.

XUMHNYECKHUE ABJIEHUA

XUMUYECKHUE PEAKIIUU, UX TPU3HAKU U YCIOBUS UX MPOTEKAHMUS.

CoxpaHeHne MacChl BEIIECTBA MPU XUMHUECKUX PEAKIIHSIX.

Peakunn coenunenus u pasnoxeHus. ['opeHne kak peakiusi COeTUHEHUS.

Oxcunpl (YIieKUCIBIA ra3, HeralieHas H3BEeCTb, KBapll); HAXOXKICHHE B
npupoje, pu3nyeckue U XMMUYECKUe CBOMCTBA; MPUMEHEHUE.

Kucnotel, npaBuiia paboTbl ¢ KUCIOTaMU, UX NpuMeHeHune. OCHOBaHMSL.
CaoiicTBa 1Ienoydei, mpaBuja padOThl ¢ HUMHU, WX (U3UUECKHE U HEKOTOPHIC
XUMHYECKUE CBOMCTBA; IPUMEHECHHUE.

Conu (moBapeHHas cojib, COJ1a, MEJI, MpaMop, U3BECTHSK, MEJIHbIN KyOpoC U
np.). Haubonee xapakrepHble MPUMEHEHHS COJIEH.

HaunOonee wu3BecTHbIE OpraHMYecKHe BellecTBa — YIJeBOAbl (TJIIOKO3a,
caxapo3a, Kpaxmail), HEKOTOpbI€ UX CBOWCTBA, IPUMEHEHHE; OCJIKH, UX POJIb B dKU3HU
YeJI0BEKa, MCKYCCTBEHHAs MUIIA; )KUPBI, UX POJIb B )KMU3HU YEJIOBEKA, UCIIOJIb30BaHNE
B TEXHUKE; IPUPOIHBINA a3 U HEPTh, MPOAYKTHI UX MEPEPaOOTKHU.

Yesi0BeKk u npupoaa

3EMJIS — IUTAHETA COJIHEYHOW CUCTEMBI

3Be3aHOe HEe0O: co3Be3Aus, TUIAHEThl. Pa3BuTHE MpeCTaBICHHUI YeIoBeKa O
3emie. Conmaeunas cucrtema. CoHIIe.

JIBioxkeHne 3emiin: BpallieHue BOKPYTr COOCTBEHHOM OCH, CMEHa JHS M HOYU
Ha pa3IMYHBIX MIUPOTaxX, oOpamierne 3emin Bokpyr ColHIa, HAKJIOH 36MHOM OCH K
IJIOCKOCTH €€ OpOMTHI, CMEHAa BPEMEH roja.

Jlyna — cnytHuk 3emuin. da3bl JIyHBIL

N3meneHnne rTopu30HTATBHBIX KOOPAUHAT HEOECHBIX TEIl B TEUYEHUE CYTOK.



3HAKOMCTBO € MPOCTEHIITUMU ACTPOHOMUYECKUMU MTPUOOpaMU: acTposious,
TEJIECKOIL.

Uccnenosanus kocmuueckoro npoctpanctea. K. 3. Iuonkosckuid, C. II.
KopoinieB — ocHoBarenu coBeTrckoil kocMoHaBTUMKH. FO. A. TarapuH — mnepBblid
KocMOHaBT 3emiid. MckyccTBeHHble cyTHUKHU 3emiu. OpOuTaibHble KOCMUYECKHE
ctaniuu. Kopa®mu MHOropasoBoro wucmnofib3oBanus. I[IporpaMmbl  OCBOEHHS
KOCMOCA: OT€UYECTBEHHbIE, 3apyOEKHbIE, MEXTYHAPOIHBIE.

3EMJIA — MECTO OBUTAHUA YEJIOBEKA

JIutocdepa, MaHTHS, AIPO; YBEIUYCHHUE INIOTHOCTH U TEMIIEPATYPhI 3EMIIH C
riryonHoi. 3yueHue 3eMHbIX HEAP.

I'unpocdepa. Cynoxonctso. MccienoBanue MOpCKUX MTyOUH.

Atmocdepa. AtmocdepHoe maBieHue, OapomeTp. BraknocTh BO3myXa,
ornpe/ereHue OTHOCUTEIbHON BIaXHOCTH. ATMOC(hEpHBIE SIBJICHUS, TPOM U MOJTHHUSI.
OcBoeHue aTMoc(epbl YEITOBEKOM.

YEJIOBEK AOIIOJIHAET [IPUPOAY

Mexanu3mbl. Mexanndeckast padora. DHeprusi. CAHTETUYECKUE MaTepUabl.

MexaHu3Mbl — TMOMOUIHUKHM 4YenoBeKka. lIpocTele MexaHW3MBbI, phlyar,
HaKJIOHHAs IUIOCKOCTb, ITOABHKHBIN U HENOJIBUKHBINA OJIOKU; X Ha3HAYEHHE.

Mexannueckass pabora, yclOBUSL €€ coBeplieHud. J[Koynb — eauHuLa
U3MEPEHHUsI padOTBHI.

Oneprus. HMcrounuku sHepruu. Paszmmuneie Buabl TorumBa. CoyiHEYHas
BHEPrus, €€ pojb Uil KU3HU Ha 3emue. TemioBble JBUTATENH, IBUTATEIU
BHYTPEHHETO  CrOpaHMWs; HMX  I[puUMeHeHue. TeruioBble,  aTOMHBIE U
TUAPOIJIEKTPOCTAHIUH.

Co3ganue MarepualioB € 3apaHee 3aJaHHBIMU CBOWCTBAaMHU: TBEPHBIE,
’KapOIPOYHBIE, MOPO30CTOMKUE MAaTEPHUAIIbI, HCKYCCTBEHHBIE KPUCTAJLIIBI.

[Tonumepsl, CBOMCTBA U MPUMEHEHNE HEKOTOPBIX U3 HUX.

BonokHa: mpupoaHbIie U UCKYCCTBEHHbIE, UX CBOWCTBA U MPUMEHEHUE.

Kayuyku u pe3nna, uX CBOMCTBA U IPUMEHEHUE.

B3ANMOCBA3b UEJIOBEKA U ITPUPO/IbI

3arpsizHeHre atMocdepsl U ruapocdepsl, UX BIAUSHUE Ha 310pPOBbE JIIOJCH.
KonTtpons 3a coctosarem atMmocdepsl 1 ruapochepsl.

PanmonansHOEe wncnosib30BaHMe ToILMBa. VICHONIB30BaHHWE DJHEPrUU PEK,
BETpa, NPUJIMBOB, Teria 3eMiiu, s3Hepruu CoJHia.

CoBpeMeHHas Hayka ¥ pou3BOACTBO. CpelicTBa CBsI3U. 3HAHUS, UX POJIb B
’KU3HU Y€JIOBEKa U OOIIECTBA.

Kax nroau no3HaroT oKpysKarolmuii Mup (Hayka BUEpa, CErOJIHsA, 3aBTPA).

VYmpaBiaeHue  NpPOU3BOJACTBOM:  POJb  aBTOMATHUKHU,  DJIEKTPOHHUKH.
Kommnwrotepu3zanms npous3Boacta. Po6oTsl. [lexu-aBToMaTHhI.

CpenctBa cBsizu U nepeaada uHdopmaruu: teaerpad, renedoH, paguocBsi3b
(pamuocTaHIMs, paaUMOBOJIHBI, AHTEHHA, IPUEMHUK, TI'POMKOTOBOPHTEIID),
TEJIEBUCHUE.



JlabGopaTopubie padorsl (JI.p.), npakTuyeckue padorsl (ILl.p.) n
pemoHncrpanum (1.)

5 kaace

J1. 3HaKOMCTBO ¢ J1abopaTOPHBIM 000PYIOBAHUEM.

J1. 3HaKOMCTBO C U3MEPUTETBLHBIMU TPUOOPAMH.

JL.p.1 Onpenenenue pa3mepoB Tena.

JLp.2 N3mepenue oObemMa KUIKOCTH.

JL.p.3 U3mepenue o0beMa TBEpAOTO Tena.

JL.p.4 CpaBHEHHE XapaKTEPUCTUK TEJL.

JL.p.5 HabmroneHue pa3auyHbIX COCTOSIHUM BEIIECTBA.

JL.p.6 M3aMepenue Macchl Tela Ha phlYaKHbIX BECax.

. JL.p.7 U3mepenne temnepaTypsl BOABI U BO3yXa.

10 JL.p.8 HabmroieHune ne1MMoCcTH BElecTBa.

11.J1.p.9 Habnronenue sinenust nudpdy3uu.

12.J1.p.10 HabnroaeHne B3anMOISHCTBUS YACTHUI] Pa3IMIHBIX BEIICCTB.

13.JI.p.11 HaGnroaenue ropenus.

14.J1. OOHapy>KeHHE KMCIOPOJia B COCTAaBE BO3IyXa.

15. /1. [IpuroroBneHue pacTBopa ¢ ONpeaeIeHHOW MacCOBOH J10JI€i MOBapEeHHOMN
COJIH.

16.J1.p.12  Pa3meneHwe  pacTBOPUMBIX H  HEPACTBOPHUMBIX  BEIECTB
(buIBTPOBAHUEM.

17.J1.p.13 N3mepenure mI0THOCTH BEILIECTBA.

18.J1.p.14 HaGnroneHne BO3HUKHOBEHUS CHIIBI YIIPYTOCTH TIPH Jiehopmanuu.

19. 1. HaGmroneHue pa3iMuHbIX BUIOB Ae(OopMaIium.

20.1. UccnenoBanue 3aBUCUMOCTH CHITBI YIIPYTOCTH OT JehopMalinu.

21.J1.p.15 V3mepenue CuIbI.

22.J1.p.16 V3mepenue cuiibl TpeHUs

23.]1. HabmoneHne 3aBUCHMOCTH MHEPTHOCTH OT MAcCCHI Tela.

24.]1. VIzydenue pa3InyHbIX BUJIOB TPECHHUSI.

25.J1.p.17 Habnrogenne B3anMOICHCTBIS HAYJICKTPU3OBAHHBIX TE.

26.J1.p.18 Habmntoienre MarHuTHOTO B3aUMO/ICHCTBHUS.

27.J1.p.19 Onpenenenne naBieHus Teja Ha OMOPY.

28.]1. HaOnmrogenue 3aBUCHMOCTH JaBJCHUS JKUJIKOCTH OT  TIIyOWHBI
MOTPY>KEHHUSI.

29./1. HaGmronenre ypoBHS )KHIKOCTH B COOOIIAIOIINXCS COCYIaX.

30.J1.p.20 N3MepeHne BHITAIKABAIOIICH CHIIBI.

31.J1.p.21 Ot yero 3aBUCHUT BHITAJIKMBAIOMIAs (apXUMeEI0Ba) cuia?

32.J1.p.22 BeisicHeHUE YCIOBUS TIJIaBaHUS TEJ.

33. 1. U3smepenue myTH ¥ BpeMEHU JBHKEHUSI.

34.J1.p.23 BeiuncneHue CKOpOCTU ABUKEHUS OpycKa.

35.J1.p.24 HabmroneHne OTHOCUTEIBHOCTH JIBUKEHUS.

36.J1.p.25 HabntoneHrne nCTOYHUKOB 3BYKA.

©ooNOORWNE



37.J1.p.26 Habmoaenue uW3MEHEHHs JJIMHBI Tejla TMPU HAarpeBaHUU U
OXJIQXKICHUM.

38.J1. HaGnronenue nusmeHneHusi oo0bema KUJIKOCTEH U Ta30B MPHU HarpeBaHUM U
OXJIQXKICHUM.

39.J1.p.27 OTnuBKa UTPYIIEUHOTO COJIJATUKA.

40.J1.p.28 HarpeBanue CTeKISTHHON TPYOKH.

41.J1.p.29 HabmroieHre 3a MIaBJI€HUEM CHeETa.

42.]1. HabnroneHue ucrapeHusi 1 KOHJEHCAIMK BOJIBI.

43.]1. PacTBOpeHHE CONM M BHITIAPUBAHUE €€ U3 PacTBOPA.

44 J1.p.30 OT 4ero 3aBUCUT CKOPOCTh UCTIAPECHUS KUIKOCTH.

45.J1.p.31 Habmronenue oxiaxaeHus >KMIKOCTH MPU UCTIAPEHUH.

46.]1. HabOmroneHre KUICHUS BOJIEI.

47.]1. Pa3zmeTka MIKaIbl TEPMOMETPA.

48.J1.p.32 HaGmrogenue TemonpoBOHOCTH BOABI, BO3yXa M METAJUTHYECKOTO
CTCPIKHHI.
6 xi1acc

49.J1.p.33 IlocnenoBaTenbHOE COCTUHCHHUE.

50.J1.p.34 ITapamienbHOE COETUHEHUE.

51.J1.p.35 HabmroieHue TermioBoro 1eHCTBUS TOKA.

52.J1.p.36 HabmroneHne XMMHUIECKOTO ICHCTBHUS TOKA

53.J1.p.37 HabntoieHre MarHuTHOTO JICUCTBUS TOKA.

54.]1. Coopka npoCTEHIero IeKTpoOMaroiuTa

55.J1.p.38 [lelicTBre MarHuTa Ha MIPOBOJHUK C TOKOM

56.J1.p.39 Cgert u TeHb.

57.J1.p.40 UsroroBneHue KaMepbl-0OCKYpbI

58.J1.p.41 OtpaxeHue cBeTa 3epKajioM.

59./1. HaGmoneHne oTpakeHHsI CBETa B 3epKaJle.

60. 1. [TonydyeHnne n3o0paxeHus B IIIOCKOM 3epKalie.

61.J1.p.42 Habmronenue 3a nmpeaoMiieHueM CBETa.

62.J1.p.43 Habnronenne n300pakeHuil B INH3E.

63.J1. HabmroneHune criekTpa COJTHEYHOTO CBETA.

64.J1.p.44 Habmonenve GU3NIECKUX M XUMUYECKHUX SBIICHU.

65.J1.p.45 JleiicTBrE KUCIOT M OCHOBaHHI HAa MHAUKATOPBHI.

66./1. Beisicnenue pacTBOPUMOCTH COJIEH B BOJIE.

67.J1.p.46 Pacnio3naBanue kpaxmara.

68./1. HaGmronenue 38e31HOr0 Heoa.

69./1. Habmonenue JIyHbI B TEIECKOII.

70. 1. Onpenenenue azumyta CoHIla ¢ MOMOIIbIO KOMIIACA.

71.J1.p.47 W3roroBneHue acTpoOsIOMU U OMPEEICHUE C €€ MOMOIIBIO BHICOTHI
3BE3/I.

72.]1. I3amepenune atMmochepHOTro JIaBIeHUsS 0apOMETPOM.

73.I1.p. 3rotoBneHne rTurpoMeTpa.



74.J1.p.48 N3yueHue AelcTBUS phluara.

75.J1.p.49 N3yuenue AeicTBUS MPOCTHIX MEXAHU3MOB.
76.J1.p.50 Brrunciienne MexaHn4ecKol paboThI.

77.]1. I3ydenue neiicTBus TeyerpagpHOro anmapara

78.11.p. BeipamuBanue kpucTaia.

79./1. 3HaKOMCTBO € KOJUIEKIIMEH TIIacTMacc.

80./1. 3HaKOMCTBO C KOJUIEKIIUCH BOJIOKOH.

81.J1.p.51 N3mMeHeHne CBOMCTB MOJMATUIICHA ITPH HarPEBaHUH.
82.J1.p.52 Pacnio3HaBaHue MPUPOAHBIX U XMMUYECKUX BOJIOKOH.

TEMATHUYECKOE IINTAHUPOBAHUE

OCHOBHOE COAEPXAHUE

OCHOBHBLIE BH/Ibl YUEFHOU
JEATEJIbBHOCTHU

5 KJIACC (34 4., 1 4. B Hee10)

BBEJIEHUE (54)

[Ipupona xuBas u Hexxusasd. [lonstue o
ABJICHUSIX MPUPOJIbI. YeTOBEK — 4acTh
MIPUPO/IBI, 3aBUCHUT oT Hee,
npeobpazyer ee. HeobxomumocTh
n3ydeHus npupojabl. Ousuka U Xumus
— HAYKH O IPUPOJE.
Tena w BewmiecTsa.
SIBJICHUW PUPOJIBL.
@u3nUeCcKue ABJICHUS: MEXaHHYECKHUE,
TEIJIOBBIE, AIIEKTPOMArHUTHEIE,
CBETOBBIE.

XHUMUYECKHE SBJICHUS MpEeBpalleHUs
BewecTB. [ [pupoHble, NCKYCCTBEHHBIE
Y CUHTETUYECKHE BEIECTBA.
Onucanue  SBJICHUN  TPUPOILI B
JIUTEepaType M UCKyccTBe. HayuHblii
MOAXO0/ K U3YYEHHUIO TPUPOBI.
Habnronenue, onsIT, TEOpHUS.

MHuoroo0pa3zue

JlaGopatopHoe o0opynoBaHue,
mratusbl. [IpaBuna

MOJIb30BAHMS u npaBuiia
0€301MacHOCTH.

Ponp  usmepenuii B Hay4HBIX
WCCIICIOBAHUSIX W B IPAKTHKE.
[Ipocreimmue U3MEPUTEIIbHBIE
npuOOpPsl U WHCTPYMEHTHI: JIMHEHKA,
U3MepuUTeIbHas JIEHTA,
U3MEPUTEITbHBIN AJIAH]IP,

Pabota C uH(popmanuen (c
WJUTIOCTPAlHSIMU yueOHHKa 17}
JIOTIONTHUTEIBHBIM  MJUTIOCTPATHBHBIM

MaTepuasioM, TaOIUIaMH).
Onpenenenue GU3NIECKUX SBJICHUM 1O
PENPOIYKITUSAM, XUMUYCCKUX SBICHUHN
Ha OCHOBE JIEMOHCTpPAIUM.

PaGota ¢ TekcTtoMm (BbIIEICHUE U3
MPEIJIOKEHHOTO  yYMTENIeM  TeKCTa
Ha3BaHUW BEIIECTB, (PUIUYECKUX Tell,
bU3NYEeCKUX SIBJICHUI).

Haxosxenue 1eHsl 1eJeHus: U mpenena
U3MEpPEHUI MPUOOPOB.

N3o0paxkeHne mIkambl MpUOOPOB C
yKa3aHUEM IICHBI JEJICHUS W Tpeiea
U3MEPEHNN.

Brinmonnenne n1abopaTopHbBIX  padoT,
AKCIIEPUMEHTATTBLHBIX 3 TaHHM.

Pabora B rpynmnax




auHamometp. Illkama mpubopa: 1eHa
JeTIeHUS, npenen WU3MEpEHUI.
ANTOpUTM HaXOXJICHUS [ICHBI ICTICHHSI
U TIpejiesia U3MEPEHHM.

JIaGopaTopHBIEC OTIBITHI:

«Habnronenne CcBOOOAHOTO TaJCHUS
tena», «Habmonenue pacmmpenus
BO3/yXa MpU HArPEBAaHU.
JlaGopatopHbie pabOTHI:
«OrnpeneneHue pa3smMepoB PU3NIECKOTO
Tenay, «3mepenue o0bema
xuakoctn», «M3Mmepenne  oObema
TBEPJIOTO TEIa

TEJIA U BELIECTBA (11 1)

XapakTEepUCTUKU Tel U
dbopma, 00beM, LIBET, 3amax.
Teepmoe, »xuakoe u razoo0pasHOE
coctossHus  BemectBa. CoxpaHeHUE
dbopMbl U1 00bEMa TBEPABIMU TEJIAMH,
COXpaHeHue 00beMa U HECOXpPaHEHUE
(GOpMBI  KUJKOCTSIMU, HECOXPaHEHUE
dbopmbl 1 0OBEMA razamu.

[Ipu3Haku GU3NYECKUX SIBICHHM.
Macca. IlepBble mnpexacraBieHus O
Macce Kak O KOJIMYECTBE BEIIECTBA.
Heo6xoaumocTh n3MepeHus: MaccChl.
Mepsl U 3TaIOH Macchl. PwluaxkHbie
BECHI, MMpaBuiia pabOThI C HUMHU.

BCIICCTB:

Temneparypa KakK BaKHAS
XapakTepUCTHKAa TEJI W  BEUIECTB,
Pa3IMYHBIX SIBJICHUI OPUPOJIBI.
N3mepenne TEeMIEPATYpPHI.

TepmomeTpsl, mpaBuiIa pabOThI C HUMH.
Ocobennoctu KOHCTPYKIUH
MEIUIIMHCKIX TEPMOMETPOB.

3HaueHWe 3HAaHUM O  CTPOCHUU
BemiecTBa.  JlemuMocTh  BelEeCTBa.
CrpoeHue  BemecTBa:  MOJIEKYJIBI,
aToMbl, uOHBL. llpencraBnenue o

pa3mepax dTUX YaCTHLL.
Crpoenune ™onekyn. Huddys3us B
razax, JKHJIKOCTSX M TBEPIBIX Tejax.
JIBH>KeHMEe yacTull U TeMIieparypa Tell.
JlokazarenbcTBa CyLIECTBOBAaHUS
NPUTSDKEHHUS] U OTTAJIKHWBAHUSA MEXIY

CpaBHeHue XapaKTEPUCTUK
bu3MYeCKuX Tel, CTPOCHUS aTOMOB
BOJIOPO/IA, TN, TUTHSI.

HaOnronenue: pas3idyHbIX COCTOSIHUUN
BEIIIECTBA; 32 U3MEPEHUEM MAacCChl Teja
HAa  pa3IMYHBIX  Becax;  SBJICHUU
nuddy3un B npupoje, TEXHUKE, ObITY;
B3aMMOJICUCTBHUS YACTHI[ Pa3TUIHBIX
BCIIECTB, OMBITA TO TOJYYCHHIO
BOJIOPOJIA; 3a MPUTOTOBJIICHUEM
HMCTUHHOTO PAacTBOpa U B3BECH.
N3mepenne Macchl Tena Ha YYEOHBIX
BECax, TeMIIepaTyphbl BOJBI U BO3ayXa
TEPMOMETPOM.
Onpenenenue
TepMOMeETpa.
AHanu3 Moaenen MOJIEKYJI U aTOMOB.
N3yueHnue cTpoeHuss aToma; o0Opa3LoB
XUMHUYECKUX BCIIIECTB; 00pa3ioB
HauboJiee  4YacTo  BCTPEYAIOLIMXCS
MPOCTBIX M CJOXHBIX  BEIICCTB;
KUCIIOPOJJa W €ro  COCIMHEHHI;
BOJIOPO/Ia ¥ €r0 COCTMHECHU.
N300paskeHne CTpoeHHS aToMa.

Pab6ora ¢ Ilepmommueckoii cucreMon

OCHBI ACIICHUA

XUMHUYECKuX  aneMmeHtoB  J[. .
MeHnpeneena.

3ammch dbopmyn XUMHYECKHX
3JIEMCHTOB.

PacTBopeHue pas3nuyHbIX BELIECTB B
BOJIE U (PMIIBTPOBAHUE PACTBOPOB.




yactuuamu. CTpoeHue TBEpIbIX Tell,
JKUIKOCTEN, TA30B HA OCHOBE 3HAHUU O
CTPOCHHUU BEILIECTBA.

2. Pezepdopna cO3/JaTelb
IJIaHETAPHON MOJIENIA CTPOEHUS aTOMA.
Crpoenue atoma. 3apsabl IPOTOHOB U
3JIEKTPOHOB, WX  B3aUMOJCHCTBUE,
3apsia siapa. OOpa3oBaHUE HOHOB.
XUMHUYECKUE AJIEMEHTHl KaK TPYMIIbI
aTOMOB C OJIMHAKOBBIM 3apsiJIOM sifpa.
3HaKM ~ XUMHUYECKHX  DJIEMEHTOB.
[Tepuoauueckass TabIUIIa XUMUYECKUX
anemeHTOB 1. 1. MenneneeBa. Homepa
XUMHYECKUX JIEMEHTOB.

XHUMUYECKHE JIEMEHTBI B IPUPOJIE.
IIpocTei€ U CIIOKHBIE BELLIECTBA.
DopMyJTbl XUMUYECKUX BEIIECTB.
Mecto kucnopona B llepuonnueckon
CUCTEME XUMHUYECKUX 3emMeHToB []. 1.
MengeneeBa, €ro 3HaK, HOMEpP.
Kucnmopon. Coenunenust kuciaopoja.
[Ipoctoe BemECTBO KHUCIOPOJI, €ro
CBOWCTBAa W 3HAYCHHE MJIA KU3HU Ha
3emne. @PortocunTte3. l'opeHne B
KHUCIIOPOJIE.

MecTo BOmOpOJa B IEPUOIUYECKOU
TabuIe, ero 3Hak, Homep. Bojgopon B
npupoze. IIpocroe BemecTBo BOAOPOA:
€ro MOJIYUYEHUE, CBOMCTBA,
pacrpocTpaHeHue B pupoJe,
npuMeHeHue, 3HaueHue. CoequHeHHs
BOJIOpOJA.

Bopa: cTtpoeHue MoONEKyIbl BOJBI.
CBoMCTBa BOJBI, €€ PACIIPOCTPAHEHNE B
npupojae, 3HadeHue. lcnosb3oBaHue
BO/IbI B HAPOHOM X03sicTBe. Boaa kak
PacCTBOPUTEIID. OuUIbTpOBaHUE.
OxpaHa BOAHBIX PECYpPCOB.

PactBopsl B mpuposie, TEXHUKE, OBITY.
PactBopurenn 151 pacTBOpsIEMOE
BemlecTBo. VICTMHHBIE pacTBOpBHl U
B3BecU. MaccoBasi J0Jisl BellecTBa B
pacTBope.
[ImoTHOCTH
BEIIIECTBA.

KaK  XapaKTEPHUCTHUKA

Pemenne 3amau  Ha  BBIYUCIICHHE
IUIOTHOCTA TIO0 W3BECTHBIM Macce |
o0beMy
p=m/V

[TpeobpasoBanue hopmynsl p = M/V B
m=VuV=m/p

Pemenne kaueCcTBEHHBIX 3a/1a4.
Brinonnenune n1abopaTopHbBIX padoT,
AKCIIEPUMEHTAILHBIX, TECTOBBIX
3a1aHUM.

Pabota B rpynnax.




JlaGopatopHbie pabOThI:

«CpaBHEHHE XapaKTEPUCTHUK TEI,
«HabnroeHne pa3mTuIHBIX COCTOSTHHIA
BemiecTBay, «l3MepeHne Macchl Tena
Ha PHIYAKHBIX BECAX),

«M3MepeHne Temmeparypbl BOIBI U
BO3JIyXay,

«HabmoieHre 1eTMMOCTH BEIIIeCTBAY,
«Habnronenue siBnenuit nuddyzuny,
«HaOmronenne B3aNMOJIEHCTBUS
YaCTHI] Pa3IMYHBIX BEIICCTBY,
«Habmonenne ropeHus»,

«Paznenenue PacTBOPUMBIX u
HEPACTBOPUMBIX BEIIECTB
bUIBTPOBAHUEM,

«I/I3M€pCHI/I€ IINIOTHOCTHU BCIICCTBA».

B3AUMOJENUCTBHUE TEJI (10 u)

Cuita Kak XapaKTepUCTUKA
B3auMoJencTBusA. Cuibl  pasIU4YHON
MPUPOMBL:  CWJIA  TSDKECTH,  CHJIA
YIPYTOCTH, AIEKTpUYECKas 17}
MAarHuTHas CWJIbl, CWJa TPEHHWs, CHJIA
NABJICHUA. 3aBUCHUMOCTb DPE3yJIbTaTa
JNEUCTBHAA CHJIBI OT €€ 3HadyeHMS,
HaIpaBJICHUS, TOYKH TPUIIOKEHUS.

PeaktnBHOE NBUKEHUE.

Bcemupnoe TATOTEHUE, ero
nposBieHus. Cwiia  TSOKECTH, €€
3aBUCUMOCTb ~ OT  MacChl  Tela.
OTtkpsITHE 3aKOHA BCEMUPHOI'O

taroreuus WM. Hyrortonmom. Eaunuma
W3MEPEHUS CHUIIBL.

Pa3znuunnie BUBI nedopmanum.
[Iposinenue nedopmManuu B mpupoje,
ObITY, yY€T U WHCMOJIb30BAaHUE B
TEXHHUKE.

Cwta ynpyrocTH 1pu Jie(opMariuu Tell.
BO3HUKHOBEHHE CHUIIBI YIPYrOCTH C
TOYKH 3pEHUS MOJIEKYJISIPHOTO
CTpoeHus  BemecTBa. lIposBieHue
CWJIBl YOPYTOCTU B MPUPOJE, B OBITY,
YYET U UCIIOJIB30BAHUE €€ B TEXHUKE.

Ycnosus paBHOBECHS TEJL.
Huuamometrp. Cuma  TpeHus, ee
OpOSIBIIGHHE B MpUPOJE, B OBITY,

N3ydyeHnune: 3aBUCUMOCTH pe3yJbTaTa
JNEHUCTBHUSI CHUJIBI OT €€ 3HAYCHUS,
HaIpaBJICHUS U TOYKH MIPUITOKEHUS;
YCTPOWCTBA JMHAMOMETpPA; IPUYUH
BO3HMKHOBEHUS CHUJIBI TPEHUSI.
HaGmronenue: ONBITOB c
HCIIOJIb30BAHUEM TEJEKKH,
IJIACTHJIMHOBOTO IIAPUKA, MPY>KUHBI C
Ipy30M; B3aUMOJEHCTBUA TeN; 3a
MaJICHUEM Pa3NIMYHBIX TEJ; Pa3TUYHBIX
BUJIOB JedopMaiviv; BO3HUKHOBEHUS
CWJIBl YIIPYTOCTH TIpH JedopMaIiiu; 3a
MOKa3aHUsIMH  JUHAMOMETpa  TPHU
W3MCHCHUHM KOJMYECTBA TPY30B Ha
Opycke TpuOomeTpa; B3auMOJCUCTBUS
HAdJICKTPU30BAHHBIX TEJ; MarHUTHOTO
B3aMMOJICUCTBHS; 32  HM3MEpPEHUEM
JABJICHUsST Ha pa3HBIX TIIyOMHAX, II0
pa3HBIM HaIPaBJICHUSM; 3a
YCTAaHOBJICHHEM YPOBHS JKHUJKOCTH B
COOOIIAOIINXCS COCYIax.

[IpuBeneHne NPUMEPOB: Pa3TUIHBIX
BUJIOB JieOpMaIliy B IPUPOJIE, B OBITY,
B TEXHHUKE; CIMOCOOOB YBEIMYCHHS U
YMEHBIICHUS JTaBJICHUS;
COOOIIAIIINXCS  COCYZIOB; Tepeadn
JABJICHUS SKHJIKOCTSIMH W Ta3aMHd B
TEXHUKE.




YCIOBUSI MPUYUHBI BO3HUKHOBEHUSA
TpeHusi. TpeHUe CKOJIbKEHUS U TPEHUE
Ka4yeHHUs. 3aBUCUMOCTh CHUJIbI TPECHUS
OT CHJIBl TSDKECTH Tela. YYeT Hu
WCIIOJIb30BAHUE TPEHUS B TEXHUKE.
OObsAcHeHHE 3JIEKTPUYECKOTO
B3aUMOCHCTBHUS Ha OCHOBE
AIEKTPOHHON TEOpUU. DJEKTpU3aIus
Tel TPEHHUEM. Ilepenaua
AIEKTPUUECKOTO 3apsaa
COIPUKOCHOBEHMEM. B3anmonencrsue
OJTHOMMEHHO u Pa3HOMMEHHO
3apsiKeHHBIX Tei. [IpuHuun necTBus
3JIEKTPOCKOIIA.

IlocTtosuasle  MarHutel. CBoiicTBa
IIOCTOSIHHBIX MArHMTOB. MaruuTHas
cTpenka. 3emisi kak MarHuT. Kommac.
IIprMeHeHue MOCTOSIHHBIX MAarHUTOB.
Cuna naBjeHuUs U JIaBJICHUE.

Enununma JTaBJICHUSL. CnocoOn1
YBEJIMUYEHUS U YMEHBIIICHUS 1aBICHUSI.
3akoH Ilackamsa. Ilepemaua naBieHUs
YKHIKOCTSIMHU M Ta3aMH B TEXHHUKE.
Hanuuue naBiaeHus BHYTPH KUJIKOCTHU,

€ro  3aBUCUMOCTh  OT  TJIyOMHBL.
PasencTBo JABJICHUI BHYTpH
AKUJIKOCTH HA OJHOU TIIyOWHE MO BCEM
HaIPaBIICHUSIM.

Coob6maromuecs COCY/IBI.
[Ipumenenue COOOMIAIOITUXCS
COCYJIOB.

BertankuBaromas  cuna.  [IpuuwmHa
BO3HUKHOBEHUS

BBITAJIKUBAIOIIEN CHJIEL.
JlaGopatopHbie pabOTHI:
«HaOmronenne BO3HUKHOBEHHUS CHIIBI
YOPYTOCTH TIPU

nedopManum,

«I3mMepeHune CUIbl TPEHUSIY,
«HaOmronenne B3aUMOJICUCTBUS
Ha3JICKTPU30BAHHBIX TEI»,
«Habmronnenune MarHUTHOTO
B3aUMOJCUCTBUS,

«Omnpenenenue JaBieHUs Tena Ha
onopy»,

Beruncnenne  CHIIBI  TSOKECTH — TI0
bopmyie

F=9,8 H/xr * m

HccnenmoBanne  3aBUCUMOCTHA  CHIIBI
YIPYTOCTH OT eOpMaIInH.
OnpeneneHue yCIOBUM  paBHOBECHS
TeJ.

I'paduueckoe nzobpaxeHue cui
N3mepenne cui.

CpaBHEHHE TpEHHUA CKOJIBKEHUA H
TPEHHUsI KAYEHHSI.

OObsicCHEeHHE  TPUHIUIA  JIEHCTBHS
AJIEKTPOCKOIIA.

OO0BicHEeHNEe 3aKOHA COOOIIAIOIINXCS
COCY/JIOB.

BeiiBmkenue THUIOTE3 00 YCIOBHAX
IUIaBaHUS TEII.

Cocrasiienue TaOJIuII.

Beimonnenne 1abopaTopHbIX  padoT,
AKCIIEPUMEHTAIIBHBIX 3aIaHUMH.
DOopMyIMPOBAHUE BBIBOJIOB.

Penienue Ka4YCCTBCHHBIX,
KOJIMYECTBCHHBIX 3a/a4.

BricTtynnenune C JOKJIaJlaMH u

COOOIIICHUSAMMU.

OO6cysxaeHne coOOOEeHUH U IOKJIaI0B.
Omenka JICITEIbHOCTH
OJHOKJIACCHUKOB.

PaGoTa B rpymmax




«/3MepeHune BhITAIKUBAIOIIEH CUITBIY,
«OT d4ero 3aBHCHUT BBITAIKUBAIOILAS
(apxumenoBa) cuna?», «BblsicHeHUe
yCIJIOBUS TJIABAHUSI TEID).

PUBNYECKUE U XUMHNYECKUE ABJEHUA (8 u.)

Mexanudyeckue saBjJeHHs (3 4)

Mexanunueckoe IBWKEHUE.
TpaekTopusi. Paznuunrie BUJIEI
nBwxkeHus.  [lpumepsl  pas3iM4HBIX

BHJIOB JIBIDKCHUS B IPUPOJIE U TEXHUKE.
[yt ¥ Bpemsi ABUKEHUS, U3MEPEHUE
IyTU U BPEMEHHU.

CKOpOCTh PaBHOMEPHOI'O JBUYKEHUS.
Eaununel  u3MepeHHuss  CKOPOCTH.
YckopeHHoe u 3aMeIJIEHHOE
nBrKeHue. Perenue 3a1ad.
OTHOCHUTENBHOCTD JIBUKEHUSI.

3ByK Kak MCTOYHHK WH(pOpMauu
yejgoBeka 00 OKpPYXKaloIIEM MHUpE.
Hctounuku 3ByKa.

Konebanuss — HeoOXoaumoe yclioBUe
BO3HHKHOBCHHUS 3BYKA.

CKOpOCTh 3ByKa B Pa3IMUHBIX Cpefax.
SIBneHue oTpaxeHuss 3ByKa. OXo.
Hcnonb3oBanue SIBIEHUS OTPaXKEHUs
3ByKa B TEXHHKE.

JlabopaTopHbie pabOTHI:

«BpruncneHne CKOPOCTH  JBUKEHUS
Opyckay,
«Habmronenue
TIBKEHUS,
«HabmroieHre HCTOYHUKOB 3BYKaY,
«HabOmronenne wu3MeHeHUS 00BEMA
XKUIKOCTEH M Ta30B IIPU HarpPEBaHUU U
OXJIQK ICHU)

OTHOCHUTCIIPHOCTHU

Habironenue: 3a JIBUKEHUEM
UTPYILIEYHON MAIlIMHBL;
HMCTOYHHKOB 3BYKa,; OIBITOB,

MOATBEPAKAAIONINX PA3IMUNE CKOPOCTH
3ByKa B pa3HbIX CpeJax.

AHanus JIBUKEHUS, TBUKEHUS
UTPYIIEYHOM MAalIMHbl B Pa3HBIX
CUCTEMaX OTCYETA.

OmnpeneneHre BUIOB ABUKCHUSI.
[IpuBeneHne MNPUMEPOB  PaA3IHYHBIX

BUJIOB JIBUKEHUS B IPUPOJE U TEXHUKE.
Bbruncnenne  CKOpOCTH — JIBHYKEHUS
yU4€HHKa TO0  KJIaccy, CKOpPOCTH
JIBUKCHHSI CAMO/IBIKYIIICHCS TEIEKKH.
Beinmonnenne n1abopaTopHbBIX  padoT,
IKCIIEPUMEHTAIBHBIX 3a/TaHUN.

PaboTa ¢ TekcTOM M WJUTFOCTpALUSIMU
y4eOHHKa.

PaGoTa B rpymmax

TenyioBbie siBjieHUs (5 1)

TeruioBoe pacmmpeHue Tel.

[Iporecc ucnapeHust 1 KOHJICHCALUU C
TOYKHA 3pEHUS] CTPOCHUS BEUIECTBA.
Hcnapenue u KOHJAEHCALMS B IPUPOJIE.

3aBUCHUMOCTh  CKOPOCTH  HCIApCHUS
KUIAKOCTH  OT  pojaa  KHUIAKOCTH,
TEMIIEpaTyphl, IUIOMIAAM CBOOOIHOMN
TTOBEPXHOCTH.

HabGnrogenue: TemiaoBoro pacumpeHus
pa3IMUHBIX  TE€J;  TasgHUS  JIbJa;
IIPOLIECCOB UCITAPECHUS U KOHJICHCALINH;
Pa3HbIX BUJIOB TEIUIONEPEIAaYH.
BoeinBrkenne  rumotre3  OOBSICHEHUS
ABJICHUM UCIAPECHUS W KOHAECHCALIUU C
TOYKH 3pECHUSI CTPOCHHUS BEIIECTBA.
Omnpenenenue (PakTopoB, OT KOTOPHIX
3aBUCUT CKOpOCTb vcrnapeHus
KUJIKOCTH.




OxnaxaeHue KUIKOCTEH npu
UCTIApEHUH.

[Iportecc Teruonepenavn, MPUMEPHI
TIPOSIBIICHHSI TETUIOTIepeIaun B
NpUpOJIe, y4eTa M HCIIOJIb30BAHUS B
TexHuke (0e3  yka3zaHMs  BUJIOB
TeIUIoNepeaaun ).

JlaGopatopHbie pabOTHI:
«Habnronenne u3MeHeHusl ITUHBI Tea
IIPU HArPEBAHUH U OXJIAKIACHUN,
«OTJIMBKa UTPYLIEYHOTO COJIATUKAY,
«HarpeBaHue CTEKIIIHHOU TPYOKW»,
«HabnroneHue 3a 1iaBlIeHUEM CHETay,
«OT 4ero 3aBUCUT CKOPOCTH UCIIAPEHUS

KUJIKOCTU?Y, «Habmonenue
OXJIKICHUS AKHUJIKOCTH npu
UCTIAPEHUNY,

«Habmonenue TETUJIOMPOBOIHOCTH
BOJIbI I BO3/IyXa.

KoHtposibHbIE paOOTHI:
«MexaHu4deckoe JIBUKCHHE),

«TernoBbie SBJICHUI.

Pemenne KauyeCTBCHHBIX,
KOJIMYECTBEHHBIX M rpadUuecKux
3aa4.

Beimonnenue nmabopatopHbIX  paboT,
IKCIIEPUMEHTAIBHBIX 3aJJaHUA.
Brictynnenue C JOKJIa/IaMH,
COOOIIIEHUSIMU U TIPE3CHTAIUSIMHU.
OOcyxaeHue BbICTYIIEHUN yJaluxcsl.
Ouenka NEeATENbHOCTH
OJTHOKJIACCHUKOB.

PaboTa B rpynmax

6 kaacc (34 u.

1 4. B Hee110)

OUSMYECKHUE 1 XUMNYECKUE ABJIEHUA (16 4.)

DJIeKTPOMATHUTHBIE siBJIeHUd (6 1)
DIIEKTPUYECKUM TOK KaK HAIIPaBJIECHHOE
NBIKCHUE  3apSHKCHHBIX — YaCTHIL.
Hanpsoxkenue KakK yCIIOBUE
BO3HUKHOBEHUS AJIEKTPUUECKOTO TOKA.
Uctounuku MOCTOSTHHOTO u
MEPEMEHHOT0 TOKa.

Cuita TOKa, eIMHUIA U3MEPEHUS CHJIbI
TOKa. Hanpsixenue, eJIMHUIIA
M3MEpEHUs HampsiKeHus. AMiepMerp
Y BOJILTMETP.

[IpoBogHMKM u JIUBJICKTPUKU:
OIpEJICJICHHUE, MIPUMEPHI n
NIPUMEHEHHE. CocraBHBIC qacTH
AJICKTPUYECKUX

Herei 1 ux 0003HaYEHUS Ha CXEME.
[TocnemoBaTenbHOE W TAPALICIBHOE
COCIMHECHMUS MIPOBO/IHUKOB, 1504
OTJINYMS, UCTI0JIb30BAHUE B PA3JIMUHBIX
HEIAX.

Hab6mronenue: OIIBITOB,
TOJITBEPKIAIOIIUX YCJIOBUS
BO3HUKHOBEHHUS 3JICKTPUYECKOTO TOKa;
TETJIOBOTO,

MarHuTHOTO M XUMHYECKOr0 ICHUCTBUS
TOKa.

Beruuciienue 1eHbl JIENCHUS  IIKAJIbI
aMIrepMeTpa U BOJIbTMETpA.
BxiiroueHne B 3IEKTPUYECKYIO LEMb
BOJIbTMETpPA M aMmepMeTrpa  JJis
M3MEPEHUS CUIIbI TOKA U HAMIPSIKEHUS.
Pacno3naBanue mnocieqoBaTeIbHOTO U
MapaiyieIbHOTO COCIMHCHUSA
MMPOBOJHUKOB.

COopka TPOCTEHIINX 3JICKTPUUCCKUX
leneu; memerd ¢ Mociaea0BaTCIbHBIM
COCJIMHCHUEM NPOBOJIHUKOB; IIENEH C
MapaJJIeIbHBIM COCJIMHEHUEM
IIPOBOJHUKOB; IIPOCTEULLIETO
AJIEKTPOMArHuTa.




TennoBoe  AelCTBUME  TOKa,  €ro
IPUMEHEHHUE B OBITOBBIX
npudopax.

MarauTHoOe€ JIeMCcTBHE TOKA.
DJIEKTPOMATrHUTHI U UX ITPUMEHEHHUE.
B3anMojaelicTBue Maraura

U 3JEKTpU4ecKoro toka. [Ipumenenue
3TOTO B3aMMOJECHUCTBUS B YCTPOMCTBE
W3MEPUTEITBHBIX pudOpoOB,
3JIEKTPOABUTATEIIS.

XHUMHUYECKOE JEHCTBHE TOKa U €ro
MIPUMEHECHUE
JlaGopatopHbie pabOTHI:
«ITocnemoBaTensHOE
«TapamnenbHoe
COCJIMHCHUEY,
«HabOnroenne TEmiaoBOro ACHCTBUS
TOKa»,

«Habnronenne MarHMTHOTO JCHCTBUS
TOKa»,

«HaOnronenne XuMHYECKOro OEHUCTBUSI
TOKay.

COCAMHCHUC,

Breimonnenne n1abopaTtopHbIX  padoT,
HKCTIEPUMEHTAIbHBIX 3aIaHUM.
Pemenue 3agau

CgertoBbie siBjenus (5 4)

CseroBpie  siBiieHMsA. CBeT  Kak
UCTOYHUK WHGOpMAIMU dYeloBeKa 00
OKPYXKaroUIeM MUpE.

Uctounuku  cBera:  ropAuMe U
XOJIOJHBIE.
Oo6pazoBanue Ttenu. lIpoxoxneHue

CBETA CKBO3b OTBEPCTHE.
3epKaJIbHOE M PACCESTHHOE OTPAKEHHUE.
3epkana IUIOCKHE, BBINYKIbIE U
BOrHyTbIE. CBOVMCTBO 3€pKajl U3MEHSTh
HalpaBJICHUE  CBETOBOIO  ITy4Ka.
Hcnons3oBanue 3epkai.

Xapaktep H300paXeHUs B IUIOCKOM
3epKa’e.

[Ipenomiienue cpera.

Pa3nuynble TUIIBI JIMH3: COOMpAIOIINE U
pacceuBarolue. dPokyc JIVH3BI.
YBEeIUYEHHE JINH3BL.
Haznauenue 151
ONTHYECKHUX MMPHOOPOB.
Crpoenne  rma3sa.
NOJIy4aeMoe Ha

HCIIOJIb30BaHHUC

N3obpaxenue,
CeTuaTke.

Habmroenue: pa3muvHbIX MCTOYHUKOB
CBETAa; PETOMIICHUS CBETa;
U300paXeHU B JIMH3E; pa3IOKEHUS
0eJI0ro CBeTa C MOMOIIBIO MPU3MBI.
OObsiCHEHHE TPUYUH COJIHEYHBIX U
JYHHBIX  3aTMEHUM C  IIOMOIIBIO
npuOopa COJIHEYHOTO U  JIYHHOTO
3aTMEHUS, 1IBeTa TEJ.
N3yuyenne  3akoHa
MOMOIIIBIO 3epKaJl.
[Tonyyenne M300pakeHUl B IJIOCKOM
3epKaie, B JTUH3E.

Pabota ¢ onTthueckumu mpudOpamuy,
TaOIHUIIAMH.

OO6cyxneHrne BO3MOKHOCTH KOPPEKIIUU
3pEHUS C IOMOILBIO OYKOB.

Pemenne 3amau: KauecTBEHHBIX, Ha
MOCTPOCHHUE XOa JIyya.

Brimonaenrne  abopatopHbIX  pador,
HKCIIEPUMEHTAIBHBIX 3a1aHUM.

Pabora B rpynmax

OTpaXE€HUS ¢




brmuzopykocTh W adbHO30PKOCTB;
UCTIOJb30BaHUE OYKOB JJIsI KOPPEKIINU
3peHwusl.

JlaGopatopHbie pabOTHI:

«CBer u TeHb», «OTpaxkeHHE CBeTa
3epkanom», «llomydeHune n3o0paxeHus
B IJIOCKOM 3€pKajey,

«Habnronenne 3a  mperoMIICHHEM
cBera», «HaOmonenne u300pakeHUn
B JInH3e», «Habmoaenne n3oopaxeHuit
B JIMH3E»

Xumun4deckue sipjieHust (13 4)
XHWMHUYECKHE PEAKIHUHU KaK MPOLECCHI
oOpa3oBaHMsl OJHHMX BEIECTB U3
npyrux.  Ilpu3Hakm  XHUMHUYECKHX
SIBJICHUU U YCIOBUS UX MIPOTEKAHMUSI.
OObsicHEeHUE MPOTEKAHUS XUMHUYECKUX
peakuui C MOJIEKYJSIPHOM  TOYKHU
3penud. Pacran BenecTB U MOJIEKYJ Ha
aTOMBI WJIM UOHBI, 00pa30BaHUE U3 HUX
HOBBIX BellecTB. COXpaHEHUE MacChl
BEIIECTB B XUMUYECKUX PEAKIUAX.
Peakiuu coenrHeHUs U pas3ioKEeHUS.

Oxcuupl. [Tpumepsl HauoOoJee
pacnpoCTpaHEHHBIX  OKCHJIOB,  HUX
pacnpocTpaHeHHMe B  MpUPOJE H
UCTIOJIb30BaHUE.

Kucnorsr. [Tpumepsl HauoOoJee
pacnpoCTpaHEHHBIX KHCJIOT.

Hcnonb3oBaHWe KUCIOT B HApOJIHOM
xo3siictBe  u  ObiTy.  [IpaBumia
oOpaieHus ¢ HUMH. Pacmno3HaBaHue
KHUCJIOT.

O6mue cBeneHuss 00 OCHOBAHUSIX.
[[lenoun. M3BecTkoBas Boja, ramieHas
n3BecTh. [IpriMEHEHME OCHOBaHHI B
HapoJIHOM X03siicTBe, ObITy. IIpaBuiia
oOpareHus c OCHOBaHHUSMHU.
Pacnio3naBanue ocHoBanuii. Peakiius
HEUTpaIU3alyu.

Conu. [Tpumepsr coJien,
pacrnpocTpaHEeHHe UX B MPHUPOJE.
CBoiiCTBa U MPUMEHEHUE PSJA COJICH.

HabGnronenue pa3nuuHbIX (pU3NYECKUX
U XUMHUYECKUX SIBJICHUM.

OObsicHEeHUE TPOTEKAHUS XUMHUYECKUX
pEaKIUU.

HabGnronenue ombITOB: ¢ Becamu; IO
Pa3NOKEHUIO XUMUYECKUX DJIEMEHTOB;
C KUCJIOTaMH; C IIEJI0YaMHU.
[TpuBenenune IIPUMEPOB:
pacrpoCTpaHEHUs B MPUPOJIE OKCHUIIOB,;
UCIIOJB30BaHUs B HAPOJIHOM XO35UCTBE
U B OBITY OKCUOB, KHCJIOT, OCHOBAaHUM.
PaGora ¢ oOpasiiamu TOpPHBIX MOPOJI,
He(dTH 151 He(TENPOTYKTOB,
MPOYKTOBBIX YIAaKOBOK.

Pabota ¢ ¢usuueckoii kaproit Poccum
(HaXOXKJICHHE Hanbosee BayKHBIX
MECTOPOXKACHUI HEPTH U raza).
Pemenne kauecTBEHHBIX 3a/1a4.
BrinonHeHne TECTOBBIX 3aJaHUM.
Brimonnenrne  abopatopHbIXx  pador,
AKCIIEPUMEHTAITLHBIX 3 IaHHM.

Pabota B rpynmnax




benku, kupbl W  yriaeBoAbl  Kak
BaXHEHIIME MHUTATeNIbHbIE BELIECTBA
JUTSL OpraHu3Ma YesioBeKa.
[IpoucxoxneHne MOPUPOTHOTO
HeTH, yris.

Haubonee BaxkHbIE MECTOPOXKICHUS
He(Tu 1 raza B Poccun.
JlaGopatopHbie pabOTHI:
«HaOmronenne buzHIecKux 51
XUMUYCCKUX SIBJICHUI,

«JleicTBME KHUCJIOT W OCHOBAHWM Ha
WHIUKATOPBDY,

«BbIsicHEHUE PAaCTBOPUMOCTH COJIEH B
BOJIE»

«Pacno3naBaHue Kpaxmaia

rasa,

YesoBek u npupoaa (18 1)

3emuas miaHera CoJyiHe4HOI
cucreMsl (6 1)

3agaun acTpoHOMHUHU. 3BE3AHOE HEOO,
CO3BE3/1Hs.

I peBHue aCTPOHOMHUYECKHE
WHCTPYMEHTBI U COBPEMEHHBIE METO/IbI
ACTPOHOMMYECKUX UCCIETOBAHUM.
Kapra 3BesmHoro Heba. A3umyT u
BBICOTA CBETWJ, MX ONPEACIICHHE C
MTOMOIIBIO ACTPOJISIOUN.

Connue. [lepBbie npeacTaBieHus O €ro
cocraBe u Ttemmeparype. M3meHeHus
COJIHEYHOU aKTUBHOCTH.
CouHIlE ¥ KU3Hb HA 3EMIIC.
ConHeuHas cucTeMa.
CoJIHEUHOM CUCTEMBI.
JIBmwxenne 3emnu. [IpuyumHBl CMEHBI
JTHSL U HOYH, BPEMEH roja.

Ctpoenue

Pabota ¢ undopmarmeit (co cnaigamu,
TabnuIamMu, KapToil 3Be3HOro Heda
(HaxoXJeHHe Cco3Be3aui W Haubosee
ApKUX 3Be3[), C TJI00YyCOM U KapToi
Jlynsl), Mogenbto JIyHbl HA MarHUTHON
JIOCKe.

O0Bbsicuenune posn ConHIA AJI KU3HU
Ha 3emiIe.

Omnpenenenve NpUYUH CMEHBI BpPEMEH
roJia, THs. U HOYH

3apucoBka ¢a3 JIyHbl.

Pemennie kauecTBEHHBIX 3aj1au.
BeicTymienne ¢ COOOIIEHUSIMU U

MPE3CHTAIUSMH.
OOcy>x/1eHre BBICTYIUICHUHN yUalliuXxcs.
OreHka IEeITEIbHOCTH
OJHOKJIACCHUKOB

Jlygsa — €CTECTBEHHBIM CIIyTHHUK

3emnu. JIBmkenus JIyHBI BOKpYr

3emMaM W BOKpPYr CBOEH  OCH.

Ousnueckue ycinosus Ha Jlyne. daszbl

JlyHBL.

OcHOBHBIE ~ 3Tanmbl  KOCMHUYECKHX

HCCIICIOBAHNM.

3eMJyis1 — MecTo oOMTaHuA YeaoBeka | Pabora ¢ undopmaruenn (¢ TEKCTOM U
(54) WJUTIOCTpalUsIMU y4eOHUKOB, co

Crpoenne 3emin.

cnaiigamu, (hoTomarepruagiaMu).




Cocrasn ruapocdepsl. Ponb
ruapocdepsl IS KM3HM Ha 3emiie.
Cyz1oxoacTBo.

[Iporecchbl, MPOUCXOSIINE B 3€MHBIX
HeJpax u B Tuapocdepe, uX BIUSHHUE Ha
’)KM3Hb JIIOJIEH, HEOOXOIMMOCTh HX

W3YYCHHUS.
CoctaB u cTpoeHue atmochepsi.
Atmocheprnoe  maBmenue.  OmbiT
Toppuuemnm.

bapomeTpbl, MX NpPUHLOMN JEUCTBUS.
Enununer u3mepenuss atMocdepHOro
JaBJICHUS.

N3yuenue MIPUHIIATIA EeNCTBUA
OapomeTpa.

HaOmronenne ONBITOB, 3allOTEBaHHS
XOJIOTHBIX MeTaJJIMYECKUX
TMOBEPXHOCTEM.

3apuCOBKa CXEMbI CTPOEHUS 3EMIIN.
N3mepeHrie OTHOCUTENbHOMN BIaKHOCTH
BO3/lyXa C MMOMOILBIO ICUXPOMETPA.
BeiiBrokeHuE THUIOTE3 O MNpPUYMHAX
BO3HHKHOBEHUS aTMoc(epHBIX
SIBJICHH.

OOcyXeHue Ka4eCTBEHHbBIX BOIPOCOB.
Pemenue KauyeCTBEHHBIX u

ConepxaHue  BOASHOTO IMapa B | KOJUYECTBEHHBIX 3a4ad.

atMocgepe. HenacslleHHbIN u | BeicTymiieHue ¢ cOOOLIEHUSIMU U
HAChIIIEHHBIN map. OTHOCUTENbHAS | TPE3CHTAUSAMHU

BIIAYKHOCTH BO3/yXa. Baxxnocts | OOCyXk1eHHEe BBICTYIUICHUN yYalIuXcs.
U3MEPEHHs  BJIAXKHOCTH  Bo3ayxa. | OuneHka NEeATEIIbHOCTH
I'urpomerp, ncuxpomerp. OJIHOKJIACCHUKOB

Tyman, oOmaka, [p0%Ab, poca —
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BO3HUKHOBEHU:. [’ po3a, MOITHUEOTBO.

OTanbl CTAaHOBJIEHUS W PA3BUTHSA

aBualMu. Bplmaronmecs JETYUKU U

KOHCTPYKTOPBI CAMOJIETOB

YesroBek gonosiHsier npupoay (6 4) | 3HaKOMCTBO c MPOCTBIMU
3HAKOMCTBO c IIPOCTBIMH | MEXaHU3MaMHU.

mexanu3mamu. Hasnauenwe mnpocteix | HaOmrogenne — ACHCTBUS — MPOCTHIX
MEXaHU3MOB. MEXaHHU3MOB, JNEUCTBUS
Onpenenenre MEeXaHUYECKON PaOOTHI. | aBBTOMATUYECKUX YCTPOMCTB.

Enunuiier paGoThl. Hcnonw3oBanue Moaenen TS
DHeprus. OOBACHEHHS TMpUHIMUIA YCTpOWCTBa
Bunpr MEXaHUYECKON DHEPTUU: | ANEKTPOCTAHIUN (MOJETU BOASIHOW U
KMHETUYECKast, TOTEHINAIIbHASL. napoBol  TypOMH), A U3Y4YEHUS
Uctounuku SHEPTUH, BUJIbI | IPUHLIMIIA paboThI JBUTATEIIs,

WCTOYHUKOB YHEPTHUHU.
BocnonHsiemble MCTOYHUKM HSHEPIUMU.
[IumeBapenue KakK IpoLeCcC
BOCIIOJIHEHUS DHEPTUM  YEJIOBEKOM.
3HaYeHUE COJIHEUYHOM DSHEPru™ st
KU3HU Ha 3emII€.

TeroBelie nBuratenu. M3 wucropuun
TEIUIOBBIX  Asurarened.  llaposbie
mamuHebl [x. Yarra, U. U. [Ton3zyHoga.

TenerpadHOro anmnapara.
[IpuBeneHne npuMEPOB MEXaHUYECKON

paboOTBI, HCIIOJIL30BAHUS JBHUTATEIIS
BHYTPEHHETO CrOpaHwusi,
HMCKYCCTBEHHBIX MaTEPUAJIOB.

Pacnio3naBanue BHUJIA SHEPIHUH,

UCTOYHUKOB JHEPTHMH B TMPUPOAEC U
HApOJHOM XO3SIMCTBE.




[IprmeHeHrne COBPEMEHHBIX TEIIOBBIX
JIBUTaTEIICH.

JlBuraTenb BHYTPEHHETO CTOpPAHMSL.
[TpuHIMI ero JIEHCTBUS.
Hcnons3oBanue JBATATEIIS
BHYTPEHHETO CTOPaHUS.

Pone anextposnepruu.

Buapl anekrpoctaHumi.
ABTOMAaTHYECKHUE YCTPOMCTBA.
IIpumepsnl VICII0JIB30BAHUS

ABTOMATHUYECKUX YCTPONCTB B TEXHUKE,
Ha MPOU3BOJICTBE U B OBITY.

Cpenctsa cBsizu. CBeeHUS U3 UCTOPUU
WX Pa3BUTHUSL.

Tenerpad. Tenepon. Hasznauenue
MUKpOOHA W  TPOMKOTOBOPHTEIIS.
Panuo u TeneBuacHue.

Briparoniuecss  €CTECTBOMCHBITATEIIH,
UX poOJdb B  CO3JJaHUM  OCHOB
€CTCCTBO3HAHUS. OCHOBHBIC
HaIpaBJICHUS COBPEMEHHBIX Hay4YHBIX
UCCIEIOBaHUM B oOiact (DU3UKH U
XAMHH.

HeoOxomxnumocTh CO31aHUsI
HCKYCCTBEHHBIX MaTepuasnoB.
IIprmMepbl HCKYCCTBEHHBIX MaTEpUAJIOB
1 MX HCIOJIb30BaHUE.

Cnioco6b1 BBIPAIIMBAHUS
UCKYCCTBEHHBIX KPUCTAJIJIOB.

[Tommepsl. [TonmusTHnex,
NOJIMXJIOPBUHUII,  TOJUCTUPONT U

JpyTHUE TIaCTMACCHI.
HartypanbHble 1 XUMHYECKHE BOJOKHA.
Wx ucnonb3oBaHue B OBITY.
JlaGopatopHbie pabOTHI:

«3yuenne NENCTBUSA phIdaray,
«3yuenne JNENUCTBUS ITPOCTBIX
MEXaHU3MOB),

«Bpruncienue MEXaHUYECKON
paboThI»,

«CbOopka u ucmpITaHuEe TenerpadHOTo
ammaparay,

«M3menenne HopMbI TOTMAITUIIEHA TIPU
HArpeBaHUNY,

PaGora c¢ komiekuusMu oOpasIoB
HCKYCCTBEHHBIX MaTepHuaoB,
MOJIUMEPOB, KPUCTAIIIIOB.

Pabora ¢ nndopmarmeii (¢ yueOHUKOM,
JUTEPATYPO 1O HCTOPUM TEILJIOBBIX
nBurareneu, ¢ UIHTepHETOM).
OO6cyxneHue BO3MOKHOCTEM
HCITOJT30BAHUS ABTOMATHYCCKUX
YCTPOWCTB B MMPOU3BOJICTBE, OBITY.
Pemenue Ka4eCTBEHHBIX u
KOJTMYECTBEHHBIX 33]1a4.

Brinonxenue 1adopaTopHbIX padoT.
Pabora B rpynmnax.
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MPE3CHTAIUSAMH.
OO6cyKaeHue BhICTYIICHUN yJaluxcsl.
Ouenka NEATEIbHOCTU
OJIHOKJIACCHUKOB




«Pacno3naBanue IMPUPOIAHBIX n
XHUMHNYCCKHUX BOJIOKOH»

B3aumocBs3b yesloBeKa M NMPHUPOIBI
29

OcHOBHBIE bakTopsl BPEAHOTO
BIIMSIHUSL JICATEIIBHOCTH YEJIOBEKa Ha

OKPYXAaIOILYIO Cpeny.

HeobxoaumocTthb 00pBHOBI C
3arpsi3HEHUEM OKPY>KaIOIIEeH Cpebl.

HeobxoaumocTthb SKOHOMUU
MPUPOJTHBIX pecypcoB u

UCIIOJb30BaHUsI HOBBIX TEXHOJOTHUHU.
CoBpemeHHas Hayka U MPOU3BOICTBO.
Pa3BuTHe Hayku Kak crocod Mmo3HaHUs
OKPY’KAIOLIEr0 MUPA.

Ponp aBTOMAaTMKM M BIEKTPOHUKHU B
yIpaBJICHUN MPOU3BOJICTBOM.
Komnerotepuzanms MIPOU3BO/ICTBA.
Po6oTn1. Ilexn-aBTOMATHI.
CoBpemeHHBIE  CpEACTBA
nepenaya uHGOpMaIum.
TeneBunenune.

CBiA3HM U

Pabora ¢ undopmarnueit (co ciainamu,
dboTomaTeprazamMu " APYyTUM
WLUTIOCTPATHBHBIM MaTePUaJIOM).
OOcyxneHue BIMSHUSA YEJIIOBEKa Ha
OKpPY)KaIOIIyI0 Cpeoy M METOJOB IO
00ppO€E C 3arpsI3HEHUEM OKpPYKAIOIIEH
CpeIbl.

Perenne Ka4eCTBEHHBIX u
KOJIMYECTBEHHBIX 3a7ad.

BeicTyrsleHHE ¢ COOONICHUSMH U
MPE3CHTAIUSMH.

OO6cyKkaeHue BbICTYIICHUH yJaluxcsl.
Onenka JeSTeIbHOCTU
OJIHOKJIACCHUKOB

IToypouHoe uIaHUPOBaHME

5 kinacc (34 yaca)

Tema ypoka

JlabopaTopHbie padoThI

Beenenne (5 )

1 [Ipupona. Uenosek npeodpasyeT mpupoy

2 Tena n BemecTBa. Puznka U XUMHUA

Hayunsiit meton. JlabopaTopHoe
obopyioBaHuE

3HAKOMCTBO C
71a00paTOPHBIM
000py1I0BaHUEM.

N3mepurensubie mpubopsl. M3mepenusi.
4 3HaKOMCTBO C U3MEPUTENIbHBIMU TPUOOpaMu

3HaKOMCTBO C
M3MEPUTEIbHBIMU
npudopamu JLp.1
«Omnpenenenue pa3mepoB
Tea

N3mepurensubie mpubopsl. M3mepenusi.

JLp.2 «13mepenue
o0BbeMa KHUJIKOCTH
JLp.3 «OnpeneneHue
o0beMa TBEpIOro Tesa

Tena u Bemectna (11 u)




6 XapakTepucTUKH Ten U BeniecTs. dopma, JL.p.4 CpaBHeHue
o0BeMm, LIBET, 3amax XapaKTEPUCTHK Tell
JL.p.5 Habmonenue
; TBepnoe, KuaKoe U ra3000pa3HOE COCTOSIHHUE PASIIEHBIX COCTORH
BEIECTBA
BEI[ECTBA
Macca Tena. Oranon maccsl. [IpaBuna JL.p.6 13mepenue maccel
8 U3MEPEHUs MacChl Tea ¢ MOMOIIbIO TeJa Ha PhIYa’KHbIX
PBIUaKHBIX BECOB Becax
JL.p.7 U3mepenne
9 Temmeparypa. Tepmomerp TeMIIepaTyphl BOJIbI U
BO3/lyXa
10 | Crpoenue BemecTBa. MONEKyJIbI U aTOMBbI JLp.8 Habmonenne
JIETMMOCTH BEILIECTBA
JL.p.9 Habmonenue
11 I[BI/I)KGHI/IGU‘{aCTI/ILI Bemectsa. Auddysus. ﬁg.elH (;/I HHEEJ?}E)ZZ:;
B3auMozeiicTBue 4acTUIl BellecTBa .
B3aMMO/JICHCTBUS YaCTHUIL
pPa3IMYHBIX BEUIECTB
OOBbsicHEHUE pa3IMYHBIX COCTOSIHUIN BEIIECTBA
12 | Ha OCHOBE MOJIEKYJIIPHO-KMHETUYECKUX
MPEICTABICHAMN
13 Crpoenue atoMa. XMMHAYECKHE DJIEMEHTHI.
BemectBa mpocThIe U CIIOXKHBIE.
OO6nHapyxeHue
KHCIIOPOJa B COCTABE
14 | Kucnopon BO3/1yXa
JL.p.11 HaGmonenue
roOpeHus
IIpurorosnenue
pacTBopa ¢
ONPEAECICHHON MaCCOBOM
JIOJIEW TIOBAPEHHOU COJIU
15 | Bomopoxa. Bona. PactBop u B3BeCh JL.p.12 Paznenenue
pPacTBOPUMBIX U
HEPacCTBOPUMBIX
BEILECTB
buIbTpOBaHUEM
16 | ThnoTHocts JLp.13 «M3mepenue
IJIOTHOCTH BELIECTBA»
B3aumopeiictBue tei (10 u)
17 | Cuna xak XxapakTE€pUCTUKa B3aUMOECHCTBHS




18

SIBnenue taroreHus. Cuia TsHKECTH

19

Nedbopmarus. Buasr nedopmariu. Cuna
yIPYTOCTH

HabGnronenue pa3nuaHbIX
BHJIOB JIc(OPMAIIHH.
HccnenoBanue
3aBHCUMOCTH CHJIBI
YOPYTOCTH OT
nedopmanu

JL.p.14 HaGmronenue
BO3HHUKHOBEHHS CHJIBI
YIPYTOCTH TIPH

nedopmanm

20

N3mepenne cuit. JlunaMoMeTp.

HaGmronenue
3aBHCHMOCTH
WHEPTHOCTH OT MacCChI
Tena

JL.p.15 U3mepenue cuibl

21

Cuna TPCHHUA. Ponb TPCHUA B ITPUPOAC U
TCXHUKC

W3yyeHue pa3iandHbIX
BHJIOB TPEHUS

JL.p.16 U3mepenue cuibl
TPECHHUS

22

QHGKTpI/ILICCKI/IC SABJICHHSL. SJ'IGKTpOCKOH

JL.p.17 HaGmronenue
B3aUMOJICUCTBUS
HAJICKTPU30BAHHBIX TE

23

MaruuTHoe B3auMOJICHICTBUE

JL.p.18 HaGmronenue
MarHUTHOTO
B3aMMOJICUCTBUS

24

JlaBiieHre TBEpABIX TEN. 3aBUCUMOCTD
JIaBJIEHUS OT IUIOLIAINA OTOPbI

JLp.19 Onpenenenue
JaBJICHUS TeJa Ha OTOpPYy

25

CooOmarotuyecs coCy/bl

Hab6nronenue ypoBHs
"KUIKOCTH B
COOOIIAIOIINXCS COCYIax

26

JlercTBrE )KUIKOCTH Ha MOTPYKEHHOE B HEE

TeJI0. ApXMME0Ba CHUIIA.

JL.p.20 U3mepenue
BBITAJKUBAIOIIECH CUJIIbI
JL.p.21 Ot yero 3aBUCHUT
BBITAIKUBAIOIIAS
(apxumenoBa) cuiia?
JL.p.22 BriacHeHue
YCJIOBUS IIJIABaHUS TEJ

du3uyeckue U XUMHUYecKue siBjienus (8 u)

Mexann4veckue siBjieHus (3 4)




27

MexaHn4deckoe JABHMIXKCHHUC. CKOpOCTB

N3mepenne nmytu n
BPEMEHU JABUKECHHUS
JL.p.23 Beruucnenue
CKOPOCTHU JABUKEHUS
Opycka

28

OTHOCHUTEIHLHOCTh MEXaHUUECKOTO JABHOXKCHHU A

J1.p.24 HaGmronienue
OTHOCUTEIILHOCTH
TIBUKCHISI

29

3Byk. Pactipoctpanenue 3Byka

JL.p.25 HaGmronenue
HMCTOYHUKOB 3ByKa

TensoBble saBaenus (5 9)

30

TermoBoe pacmmpeHue

Habmronenne nsMeneHus
o0beMa KHUJIKOCTEN U
ra30B IPU HATPCBAHHUH U
OXJIAXK ICHHUU.

JL.p.26 HaGmronenue
M3MEHEHHUS JUIMHEI Tea
IIPH HAarpeBaHUU U
OXJIAKIEHUU

31

[InaBieHne U OTBEpIEBAHNE

JLp.27 OTnuBka
UTPYIIICYHOTO
COJITaTHKA.

J1.p.28 HarpeBanune
CTEKJISTHHOU TpYyOKH.
JL.p.29 HaGmronenue 3a
TMIJIaBJICHUEM CHera

32

Hcnapenue n KoHAEeHC AN

Hab6mronenue ncnapenus
1 KOHJICHCAITU! BOJIBI
PacTBopenue conu u
BBITIAPUBAHUE €€ U3
pacTBopa

JL.p.30 Ot yero 3aBUCHUT
CKOPOCTb UCTIapEHUs
KHUJTKOCTH

J1.p.31 HaGmronenne
OXJIQKICHUS KUTKOCTH
P UCTIAPECHUU

33

Temnonepenaua

HaGmronenne kuneuus
BOJIbI

Pa3meTka mkansl
TepMOMETpa




Jl.p.32 Habmronenue
TETUIOTPOBOJHOCTH
BOJIBI, BO3yXa U
METaJTHIECKOTO
CTEPIKHSI

34

[ToBTOpenune. UTOroseiit TeCT

6 xiacc (34 yaca)

Tema ypoka JlabopaTtopHblie padoThI

dusnyeckue 1 XUMHYecKue siBjieHus (16 )

JIEKTPOMATHUTHBIE SBJIeHUs (6 1)

OneKTpuyecKuii ToK. VICTOUHHMKH TOKa.
Hanpsxkenue

Cua Toka. HpOBOI[HI/IKI/I U JUDJICKTPUKH

DJIEKTPUYECKHE TENTH

J1.p.33
[TocnenoBaTenbHOE
COEIMHEHHE

J1.p.34 IlapannenbHoe
COEIMHEHHE

HOCH@I{OB&T@HBHOC H IapaJlJICIIbHOC
COCIMHCHUA

J1.p.35 HaGmronenue
TEIIOBOI'O JICHCTBUSA
TOKa

JL.p.36 HaGmronenue
XUMHYECKOTO JICUCTBUSA
TOKa

TermnoBoe M XUMHYECKOE I[GﬁCTBHG TOKa

COopka npocTeuiiero
AJIEKTPOMAarHuTa

J1.p.37 HaGmronenue
MardiuTHOTO JEHUCTBHUSA
TOKa

J1.p.38 JleiicTBHE
MarHuTa Ha MPOBOJIHUK C
TOKOM

MaramuTHoe JelCTBUE TOKa

CgeroBble siBjIeHUA (54)

JI.p.39 CBeT u TeHb
Hctounuku ceeta. CBET U TCHB JL.p.40 1UzrorosneHue
KaMepbI-00CKYPbI

Hab6mronenue orpaxeHus

OTtpaxeHue cBeTa. 3epKana U UX IPUMEHEHUE
CBETa B 3€pKaJie




JL.p.41 OtpaxeHnue cBera
3epKaJIoM

[Tonyuenue
M300paKECHUSI B TUIOCKOM
3epKasue

J1.p.42 HaGmronenue 3a

9 | [Ipenomienue cBeTa
MPEJIOMIICHUEM CBETA
J1.p.43 HaOmronenue
10 | JIunza. Ontuueckue npudopsl. ['11a3 u ouku P .
M300paXeHH B TUH3E
Hab6mronenue cnexrpa
11 | Lger P
COJIHEUHOT'O CBETA.
Xumudeckue siBjaeHust (54)
J1.p.44 HaGmronenue
XHUMHUYECKHUE PEAKIHUH. 3AKOH COXPaHEHUS
12 bu3YecKuX U
MacCChI .
XUMUYECKUX SBICHUMN
13 | Peaknmm coequHEHUS U Pa3I0KEHUS
JL.p.45 JleiicTBHE KUCTOT
14 | Oxcugsl. Kucinotel. OcHOBaHUA 1 OCHOBAHUM HaA
WHJIUKATOPBI
Brrsicuenue
15 | Conu PacTBOPUMOCTH COJIEH B
BOJIE
16 Yraesonsl. benku. Kupel. Kpaxmann. JL.p.46 Pacno3HaBanue
[Tpupoausiii raz u HedThH KpaxMmasia
YEJOBEK U ITPUPOJA (18 1)
3emust — muianera CosiHeYHOM cucTeMBbI (54)
17 | Hayka ActpoHomusi. 3Be3/Ibl
Hab6nronenue 38e31HOTO
HeOa
JL.p.47 U3roroBieHue
18 | Co3Be3aus. Kapra 3Be3qH0T0 HEeOa P
acTpoJIIONH M
OTIPEICJICHHE C €€
MTOMOIIBIO BBICOTHI 3BE3/I.
Onpenenenue a3umyTa
19 | Conuite CoJtHIIa ¢ TOMOIIBIO
KoMITaca
. HaoGmronenue JIyHsl B
20 | JIyna — ecTecTBEHHBII CITyTHUK 3eMJIU
TEJEeCKO
21 | KocMuueckue uccienoBaHus
3emuist — MecTO OOMTaHMS YesioBeka (54)
22 | Jlurochepa. ManTus. Aapo




23

['unpocdepa. UccnenoBanme MOPCKHUX TITyOUH

24 Atmocdepa. ATMocepHOe 1aBlIeHHE. iﬁd:f(;:;jom O —
bapometpsl
OapomeTpoM
25 | BnaxHocTb. ['UTpOMETp U ICUXOMETP ILp. Msrotonsetme
TUTPOMETpa
26 | Atmocdepnbie sBieHus. Bo3myxomiaBanue.
YenoBek aonoHsier npupoay (84)
JL.p.48 N3yueHue
JIEUCTBUS phlUara
27 | MexaHu3Mbl J1.p.49 Uzyuenue
JIEUCTBUS MIPOCTHIX
MEXaHU3MOB
28 | Mexanuueckas paboTa JLp-30 BHI{HCVHGHHe
MEXaHUYECKON pabOThI
29 | DHeprus. OT 4ero 3aBUCUT SHEPTHUs
Hctounuku 3Heprun. TemioBbie JBUTaTENN.
30 | JIuraTenb BHYTPEHHETO CTOPAHUSI.
DIIeKTPOCTAHIUHU
31 | ABTOMaTrKa B HAIICH KU3HH
32 MuxkpodoH u rpoMkoroBopureis. Pagno u N3yuenue nencrus
TEJIEBUCHUE TenerpadHoro anmapara
IL.p. Beipamusanue
KpHcCTalia
JLp.51 U3menenue
CBOWCTB IOJIUITUIIEHA
MIPU HAarpEeBaHUH.
33 Hayka ceroz[im. Marepnans! s 3HaKOMCTBE) C
COBPEMEHHOU TEXHUKHU KOJUJIEKIIMEN TIacT™Mace
3HAKOMCTBO C
KOJUIEKLIMEN BOJIOKOH
JLp.52 Pacno3HaBaHue
MPUPOJIHBIX U
XUMHYECKUX BOJIOKOH
34 3arpsi3HEHHUE OKpy:karoliel cpenbl. Hayka u

0€301acHOCTb JIF0/Iei. DKOHOMHSI PECYPCOB




Y4eOHO-MeTOIUYECKOE O0ecIeueHue

[Iporpamma  kypca  «BBemeHme B €CTECTBEHHO-HAy4YHBIE  MPEIAMETHI.
EcrectBo3nanue» st S—o6 knaccoB (aBTopsl: A. E. I'ypesuuy, [. A. Ucaes, JI. C.
[ToHTak).

1. BBenenue B ecTeCTBEHHO-Hay4dHble MpeaMeTsl. EcTecTBo3Hanue. Dusmka.
Xumusi. 5—6 kiaccel. YueOHuk (aBtopel: A. E. I'ypeBuu, JI. A. Hcaes, JI. C.
IToHTaK).

2. BBeneHue B €CTECTBEHHO-HayudHble IpenMeTsl. EctecTBo3Hanue. Pusmka.
Xumus. 5 kiacc. Pa6odas terpaas (aBTopsl: A. E. I'ypesuu, M. B. Kpachos, JI. A.
Hortos, JI. C. IloHTak).

3. BBeneHnue B €CTECTBEHHO-HayuyHble MpeaMeTsl. EctecTBo3Hanue. PusMka.
Xumus. 6 knacc. Pabouas tetpans (aBropsi: A. E. I'ypesuu, M. B. Kpachos, JI. A.
Hortos, JI. C. IloHTaK).

4. BBeneHune B €CTECTBEHHO-Hay4Hble HpeaMmeTel. EcrtecTtBo3Hanue. Pusuka.
Xumus. 5—o6 wiaccel. Merogudeckoe nocooue (aBropel: A. E. I'ypeBuu, J[. A.
Ucaes, JI. C. IlonTak).

5. DnektponHas hopma yuyeOHMKa

TEMbI IPOEKTOB

1. CocraBbTe TaOJUILy HWCIOIB30BAaHUS COKA PA3IUYHBIX PACTCHUM, (DPYKTOB,
OBOILIEH, AT0Jl B KAYECTBE MHIMKATOPOB XMMHUYECKUX COCIMHEHHUN NJIsi IPOBEPKHU
HaJW4us B HUX KUCJIOT WIIH LIEJI0YEH.

2. YcTaHOBUTE OTHOIIEHUE MACChl TOBAPEHHOW COJIM K Macce BOJbl B HACBHIILIEHHOM
pactBope. IIpoBeaure wHccieqOoBaHUME 3aBUCUMOCTH 3TOTO OTHOLIEHUS OT
TeMIepaTyphbl.

3. Kak ycTpoeHbl M modemy B3JIETAIOT BO3AyIIHbIE Mapbl? CKOHCTpyHpYUTE
Urpymky «PoHapUK KEJTaHUN.

4. CpenmailTe CEpUI0 PUCYHKOB IO pe3yJbTaTaM MCCICAOBAHUS JICUCTBUS Ha
MAarHUTHYIO CTPEJIKY MarHUTHBIX TOJIEH, CO3/IaHHBIX MPSIMBIM MarHUTOM, TIPSIMBIM
IIPOBOJTHUKOM C TOKOM, KaTyILIKOW C TOKOM.

5. MI3roToBbTE MPOBOJIOYHBIN Kapkac r000i Gopmbl. HapactuTe Ha HeM Ocagok
ITIOBAPEHHOM COJIN.

6. BeipacTuTe KpuCTaJlJ1 MEAHOTO KyMopoca.

CIIMCOK HAIJISAIHBIX MMOCOBUM
1. Jlamrta HaKaJIMBaHUS.
2. Tennou3osIMOHHbIE MaTEePHAIbI.



3. 3aTMeHuUs.

4. I'ma3 Kak onTU4ecKas CUCTEMA.

5. 3emis — mnaneTa COTHEYHON CUCTEMBI.
6. ConHeyHas cuctema.

7. CtpoeHue atMocdepbl 3eMIIH.

8. bapomeTp-anepous.

9. [IBurarenb BHyTPEHHETO CTOPAHMUS.



