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I[TOACHUTEJIbHAA 3AITMCKA

[Mpennaraemass pabowasi TporpaMma peajau3yercs B
yueOHHKEe «BBeleHHE B €CTECTBEHHO-HAYYHBIC MPEIMETHI.
Ouzuka. Xumus. 5—6 knaccel», aBtopel A. E. I'ypeBuu, /1. A.
Hcaes, JI. C. IloHTaxk.

[Iporpamma cocTaBieHa Ha OCHOBE (DYHIAMEHTAJIBHOTO sIpa
coziepkanus oomero oopa3oBanusi U TpeOOBaHMIA K pe3yiabTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTENbHON MPOTrPaMMbI OCHOBHOTO
ob1rero oopa3zoBaHus, MpencTaBlieHHbIX B CTaHIapTe OCHOBHOTO
o0mero oopa3oBaHusl.

Coneprxanue IPOTPaMMBI uMeeT 0COOEHHOCTH,
0OYCJIOBJICHHBIC, BO-TICPBBIX, 3a/ladyaMy pPa3BHUTHUs, OOyUeHUS U
BOCIIATAHHSI yUaIuxcs, 3aJJaHHBIMH COIHATbHBIMU
TpeOOBaHUSAMU K YPOBHIO PAa3BUTHA MX JHYHOCTHBIX U
MO3HABATEIPHBIX ~ Ka4yeCTB; BO-  BTOPBIX,  IPEAMETHBIM
COJIEp’)KaHUEM CHCTEMBI OOIIero cpeaHero oOpa3oBaHWs; B-
TPEThUX, TICUXOJOTMYCCKUMH BO3PACTHBIMH OCOOCHHOCTIMHU
00y4aeMbIX.

[lporpamMa  BKJIIOYAET  MOSICHHTENBHYIO  3allUCKy  C
TpeOOBAaHUSAMHU K pe3yJibTaTaM OOYYEHHs; COJEepKaHHUE Kypca C
MEpeYHeM  pa3zielioB; TMPUMEPHOE IMOYPOYHO-TEMATHUYECKOES
IUTAHUPOBAaHHE C YKa3aHUEM MHUHUMAIBHOTO UYHCIIa YacoB,
OTBOJMMBIX Ha WX H3y4CHHE, OMpEACICHHEM OCHOBHBIX BHIOB
yu4eOHON  JEATETBbHOCTH  IIKOJBHUKOB, PEKOMEHIAIMH 10
OCHAIIIEHUIO Y4eOHOTO TIporiecca.

OO11ast xapakTepucTHKa y4eOHOTro mpeaMeTa

«BBeneHne B eCTECTBEHHO-HAyUHbIE MTpeaMeThl. Du3nKa.
XUMHSL.» — UHTETPUPOBAHHBIN KypC I MIIAJIIIUX MOJPOCTKOB,
B COJIEpKAaHUU KOTOPOTO PACCMATPUBAIOTCS IYTH TO3HAHUS
YEJIOBEKOM MPUPO/IBI.

W3ydeHre qaHHOTO Kypca B OCHOBHOM IIIKOJI€ HaIllpaBJIEHO HA
JOCTUKEHHE CIETYIOIINX [EeNeH:
— TMPOTENEeBTUKA OCHOB (DU3HKHU U XMMUU;

— MOJIyYE€HUE  Yy4YalllUMHUCA TMPEJICTaBICHUH O MeTojax
HAy4YHOTO TMO3HAHUS MPHUPOABI; (POPMUPOBAHUE 3IEMEHTAPHBIX
YMEHHH, CBSI3aHHBIX C BBIIIOJIHEHHEM y4eOHOro j1abopaToOpHOTo
AKCIEpUMEHTA (UCCIEAOBAHUS);

— (opMUpOBaHHE Y YYaIIMXCS YCTOMYMBOTO HWHTEpeca K



MpeAMEeTaM €CTECTBEHHO-HAYYHOro MHKia (B YAaCTHOCTH, K
Gbu3MKe U XUMUN).

BBenenve ¢u3Mku M XMMUU Ha paHHEH cTaauu OoOyueHUs B
5—6 kmaccax TpeOyeT HU3MEHEHHS Kak (OPMBI HU3IIOKCHHS
y4e0HOro Mmarepuaia, TaK W METOJUKH €ro IpernojaBaHusl.
[loatomy oco0oe  BHUMaHue B  IPOrpaMMe€  YAEIEHO
(bpoHTATBLHBIM AKCIIEPUMEHTAIbHBIM 3a/1aHUSM.
[Ipenmnonaraercs, 4To BaKHOE MECTO B Hpoliecce paboThl Haj
KypCOM 3aliMyT pHCYHKH DAa3JIMYHbIX SBJICHUI, OIBITOB U
M3MEpUTENIbHBIX MPUOOPOB. boJbIioe KOIM4ecTBO KaueCTBEHHBIX
BOIIPOCOB, MCIIOJIb30BAaHMWE UTPOBBIX CUTYallMil B MpeErnojaBaHUU
JOJDKHO  CIIOCOOCTBOBATh CO3/IaHUIO MHTEpeca ydallluxcsl K
MPEAMETY U CTPEMIICHHIO K €r0 MTOHUMAaHHUIO.

Heamenvnocmusiii n00xo0 K pazpaboTKe coaepKaHHs Kypca
MO3BOJISIET pelIaTh B XOJI€ €ro U3Y4YCHHS PsiJi B3aUMOCBS3aHHBIX
3a/ma4: 00eCreunBaTh BOCIPUSATHE, TIOHUMAaHUE W 3allOMUHAHUE
3HaHUM, CO3[aBaTh YCIOBUA MJI1 BBICKA3bIBaHUS IOJPOCTKOM
CYXXJI€HU HAyYHOrO, HPAaBCTBEHHOI'0, 3CTETUYECKOr0 XapaKkTepa
M0 TOBOJY B3aUMOJICUCTBUSI YENOBEKA W NPHUPOIBI, YIEIAThH
BHUMaHUE CHUTYyalusM, T/I€ Yy4Yalluicad JOJDKEH pa3inyath
yHHUBEpCalbHbIE (BceoOIIMe) ¥  YTHIMTApHbIE IIEHHOCTH;
WCIIOIb30BaTh BCE BO3MOKHOCTH JJIsi CTAHOBJICHHS TMPUBBIYEK
CJIeIoBaTh HAyYHBIM W HPABCTBEHHBIM MPHUHIMIIAM U HOpMaM
OOIICHHS U NeATeIbHOCTU. TeM caMbIM CO3/1al0TCS YCIOBHS IS
WHTETpaIlMy HAYYHBIX 3HAHUM O TPUPOJHBIX CHCTEMaX W APYTHUX
chep CO3HAHUA: XYI0KECTBEHHOM, HPaBCTBEHHOM,
MIPaKTUYECKON.

[Tomo6HOE TOCTpOEHHE Kypca HE TOJIBKO IMO3BOJISIET pellaTh
3a/lauu, CBA3aHHBIC C OOYYCHHEM U Pa3BUTHEM IIIKOJHHUKOB, HO
u HeceT B ceOe OONBIIOW BOCHUTATENBHBIA IMOTCHIIMAI.
BocnursiBaromias byHKIUSA Kypca 3aKJI0YaeTCs B
(GhOpMHUPOBAHUH Y MIIAIINX MOJAPOCTKOB MOTPEOHOCTH TTO3HAHMS
OKPY)KaIOIIET0 MHpa W CBOMX CBSI3€M C HUM: DKOJOTHYECKH
000CHOBAaHHBIX MTOTPEOHOCTEN, HHTEPECOB, HOPM H MPABHUIIL.

OcHOBHOE cojiepKaHHE MPOrpaMMbl BKJIIOUAET pa3fieibl:
«BBenenue», B KOTOPOM JAE€TCs NPEACTAaBICHHE O TOM, YTO
m3ydaroT  ¢usuka u  xumuda, «Tema u  BeulecTBay,
«B3aumopeiicTBue Ten», « DU3NUecKrue U XUMUUECKUE SBICHU,
«HenoBek U mpupoaa.

N3 Bcero KOMIUIEKCAa COBPEMEHHBIX METOJIOB ITO3HAHMS
MPUPOJIBI B KypCE COJEPMKATCS CBEIAEHUS O HEKOTOPBIX U3 HHUX:
HaOJI0ICHUAX,, U3BMEPEHUSIX, SKCIIEPUMEHTaX, MOJCIIMPOBAHUH —

N TIOKa3bIBACTCs MX B3aMMOCBA3b, AAIOTCsA CBCACHUA O HpI/I60an n



WHCTPYMEHTAX, KOTOPBIE YEJIOBEK UCIIOIb3YET B CBOCH IMPAKTUYECKOM
JIESATEIIBHOCTH.

BelnonHsas  nponeneBTUYECKYI0 poib, Kypec «BBeneHue B
€CTECTBEHHO-HAyYHbIE IPEAMETHl. ECTECTBO3HAaHME»  COIEPKUT
CHUCTEMHBIE, a HE OTPBIBOYHBIC 3HAHMA. bosbIIOE BHUMaHUE B HEM
YAEIAETCS MPEEMCTBEHHBIM CBS35IM MEXAYy HayaJlbHOM M OCHOBHOM
IIIKOJIOH, HWHTErPaluU 3HAHUU BOKPYT BEAYIIUX AaeH,
OIPEIEIAIOIINX CTPYKTYpy  Kypca H CTIOCOOCTBYIOIINX
(OpMHPOBAHHUIO LIEIIOCTHOTO B3IJIsJ1a HA MUP.

B kypce paroTcst nepBble IPEACTaBICHUS O TaKMX MOHATHSX, Kak
«Maccay, «B3aUMOJIEHCTBUEY, KCHIIA», «IHEPTUI», «aTOM»,
«MOJIEKYJIa», «XUMUYECKUHI DIIEMEHT.

[Tonyyaemple y4amMMHCS CBENECHHMS O BEIIECTBAX M MX IIpe-
BpPAlICHUAX MOTYT CIYXKUTb II€PBOHAYAJIBHOM OCHOBOM I IIO-
CTEIIEHHOI'O0 OCO3HAHUSA MJIEM O TOM, YTO MaTepus U (QOpMbl ee
JIBYDKEHUS BCErJla B3aMMOCBSI3aHbl, YTO 00BEKTHI IPUPOJIBI 00pa3yroT
LIEJIOCTHBIE CUCTEMBI, OTHOCUTEJIBHO YCTOMUUBBIE, HO B TO XK€ BpeMs
JuHamuuHble. Hapymenwe 5ToM JIMHAMMYECKOM YCTOWYMBOCTH
CUCTEM MOXKET TIPHUBECTH K HEXEIATCIbHBIM ITOCIEICTBUAM.
Oco3HaHue »HTOW HAEH BaXHO I TMOHUMAHUS SKOJOTHYECKHX
npooem.

WHuTerpamnus pa3iuyHbIX €CTECTBEHHO-HAYYHBIX 00JacTel 3HaHUS
OCHOBaHa Ha NPEICTABICHUU O €IUHCTBE MPHUPOJABI U O0IEeM JUis
BCEX €CTECTBEHHBIX HAYK METO/IE ITO3HAHHUS.

CopepxaHue  JaHHOTO  Kypca  CTPOMTCS  Ha  OCHOBE
JeATEIbHOCTHOTO MOAXO0/a. Bosinieuenne y4YaIuxcs B
pa3HOOOpa3Hy0 y4eOHYIO, HMCCIIENOBATEIBCKYI0 M TMPAKTHYECKYIO
JEeSITeNIbHOCTD SIBJISIETCSl YCIIOBUEM IPUOOpPETEHUs! MPOYHBIX 3HAHUU,
npeoOpa3oBaHus HMX B YOSKIEHHUS W YMEHHS, CTaHOBJICHHS
OTBETCTBEHHOCTH KAK YEPThI JINYHOCTH.

Mecto npeamMeTa B y‘-IC6HOM IJ1aHe

Kypc paccunran Ha 68 yueOHBIX 4acoB, B TOM 4ucie B 5, 6
kJaccax 1o 34 yyeOHBIX yaca U3 pacyera | yueOHBII yac B HE/IENIO.

B coorBerctBMM ¢ yueOHbIM IIaHOM Kypcy «BBenenue B
€CTEeCTBEHHO-HayuHble npeameTsl. dusuka. XuMus» NpenecTByer
Kypc «OKpyKaroluil MUp», BKIIOYAIOLIMM HEKOTOPHIE 3HAHUS U3
obOmactu (GU3MKK, XHUMHUH, acTpoHOMUH. B cBowo odepensp,
coJiepkaHue Kypca «BBeleHue B €CTECTBEHHO-HAYYHbIE IPEIMETHI.
EcrecTBO3HaHME», SBISAACH IPONEIEBTUYECKUM, CIIYXKUT OCHOBOM
JUISL TIOCJIEIYIOUIET0 N3Y4YEeHUsI KypcoB (PM3UKU M XMMHUU B OCHOBHOM
IIKOJIE.



Pe3yabTaThl 0CBOCHHUS KYpPCA

JINYHOCTHBIMM pe3ynbTaTamu U3ydYeHuna Kypca «BeeaeHue B
€CTeCTBEHHO-Hay4YHble NpeameTbl. PU3nKa. Xumua» ABAAIOTCA:

— pa3BUTHE [T03HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH ydaluxcs;

— (hopMHUpPOBaHNE MOTHBALIMHU K U3YUCHHIO B IaTbHEHIIIEM
(GU3UKU ¥ XUMUU;

— BOCIIMTaHHE OTBETCTBEHHOI'O OTHOLICHUS K IPUPOJE,
OCO3HaHUE HEOOXOAMMOCTH 3aIIUTHI OKPYKAIOIIEH CpeIbl;

— (OpMUpPOBaHUE IUYHOCTHOTO OTHOLICHUS APYT K IPYTY, K

YUUTEIIO.
MeTaI'Ipep,METHbIMM pe3ynbTataMmn N3y4yeHnA KypcCa ABAAIOTCA:

— OCBOCHHME  TIPUEMOB  HCCJIEIOBATEIbCKONW  JIEATEIbHOCTH
(cocTaBneHMe IUIaHA, MCHOJB30BAaHHE MPUOOPOB, (OPMYITHPOBKA
BBIBOJIOB H T. I1.);

— opmupoBanne  mpuemMoB  paboTel ¢ HHPOpPMAIHCH,
NPECTaBICHHOM B pa3nuyHoi ¢opme (Tabnuibl, rpadyKu, pUCYHKH
U T. J.), Ha pa3nuuHbIXx HocuTensx (kHuru, HWuTepner, CD,
NEPUOTNIECKUE H3/IaHUS H T. I1.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHUH W OBIJIQJICHUE OIIBITOM
MEXJIMYHOCTHOH KOMMYHHUKAIlMM (BEJEHHE TUCKYCCHM, paboTa B
TpyMIax, BEICTYIJICHHE C COOOIIEHUSMH U T. 11.).

MpeameTHbIMM pe3ynbTaTamu U3yyeHUs Kypca «BBeaeHue B
eCTeCTBEHHO-Hay4Hble NnpegMeTbl. EcTecTBO3HaHMeE» ABNAIOTCA:

— OCBOEHHUE 6a30BbIX €CTECTBEHHO-HAYYHbIX 3HaHUM,
HEOOXOMUMBIX JUIsl JAJbHEWIIEro H3Y4YeHHs] CHUCTEMaTHYeCKUX
KYPCOB €CTECTBEHHBIX HAYK;

— (hopmupoBaHUE FTEMEHTAPHBIX UCCIIEIOBATENLCKUX YMEHHI;

— NPUMEHEHHUE IOJYyYEHHBIX 3HAHUM M YMEHHMU JUIS pPELICHHUS
MIPaKTUYECKHX 3a]1a4.



COJIEP2)KAHUE KYPCA
5 KJIACC (34 4, 1 u B Henemo)

Beencnue (2 1)

IIpupona xuBas n HexuBas. fBiaeHus npuponsl. Heno- Bek
— YacTh Npuposl. BiausHue yenoBeka Ha npupoxay. HeobxoaumocTsb
U3y4eHMs] TpUpOAbl M OepexHOro oTHoweHus K Heill. Oxpana
IIPUPOJIBI.

®dusnka 1 XUMHSI — HayKH o npupone. Yto uzyyaer ¢pusuka. Tena
U BemiectBa. Yrto wm3ydyaer xumus. HaydHble MeTOAbl W3ydeHUs
IPUPOJIbI: HAOTIOACHHE, OIIBIT, TEOPUSL.

3HaKOMCTBO C TMpocTeHIMM (PU3UYECKUM U XUMHYECKUM
o0opynoBaHueM: npodupka, koibda, J1abopaTOPHBINA CTakaH, BOPOHKA,
NUIETKA, INMaTeNb, IUIACTMACCOBBIM W METAJUIMYECKHH IITAaTHUBBI,
Jepkarensb s mpoOupok. HarpeBarenbHblit puOOp, 0COOEHHOCTH
riamenu. [IpaBuna HarpeBaHuUs BEIIECTBA.

W3mepurenbHbie TPUOOPHI: TMHEHKA, H3MEpUTEIbHAS JICHTa, BECHI,
TEPMOMETp, MEH3ypKa (eIMHHIIBI U3MEPEHHH, IIKajia npu- Oopa, LeHa
NIeJIeHNUs, TIPEeNl U3MEPEHUH, TpaBua MoJIb30BaHMUs).

JlabopaTopHbie padoThI M ONBITHI

3HAKOMCTBO C JIabopaTOPHBIM 000pyI0BaHNEM. 3HAKOMCTBO C
M3MEpUTENBHBIMU TpubopamMu. OrpeiesieHue pa3MepoB
¢du3nyeckoro Tena.

W3mepenus o0bema )xuakocTH. Msmepenue

o0beMa TBEpJIOTO Tea.

Tena u Bemectpa (11 u)

Xapaktepuctuku Ten U BemlecTB (dopma, oOBEM, IIBET,

3amax). OpraHu4yecKkre U HeOpraHUIeCKHe BEIeCTRa.

TBepnoe, xuakoe U razoobpazHoe COCTOSHUS BellecTBa. Macca

Tena. Maccel pa3nuyHbIX TEN B IPUPOJIE. DTAIIOH MacChl. Becsl.

Temneparypa. TepmoMeTpsl.

JenuMocTp BemecTBa. MoseKysbl, aToMbl, HOHBI. [IpencraBienue
0 pa3Mepax yacTull BelecTBa. J[BmkeHue yactul BemiectBa. CBs3b
CKOPOCTH JBMKECHHSI YacTHIl ¢ TeMreparypoil. Auddy3us B TBepAbIX
Tenax, JKUJIKOCTAX W ra3ax. B3aummonelicTBHE 4YacTHIl BEIIECTBa M
aToMoB. [losicHeHre cTpOeHUsI U CBOMCTB TBEPABIX TEII, )KUAKOCTEH U
ra3oB C MOJICKYJISIPHOM TOUKH 3peHusi. CTpOeHHE aToMa U MOHA.

XuMUYecKue 5SJIeMEHThl (KUCIOpOJ, a30T, BOAOPOJ, 3KEJe30,
ATIOMUHHHA, Menb, docdop, cepa). 3HAKH XUMHYECKHX SJIEMEHTOB.
ITepnonnueckas cucrema 1. 1. Menneneesa.



IIpoctele w clOXHBIE BemiecTBa (KUCIOPOJ, a30T, BOJA,
YTJIEKHUCIIBIN Ta3, TOBapEeHHAS COJIb).

Kucnopon. I'openue B kuciopoze.

doTocuHTE3.

Bonopoa. Bo3ayx — cMech razon. PacTBopsl

U B3BECH.

Bona. Bona kak pactBoputesnb. OuncTKa IPUPOIHON BOIBI.

[1noTHOCTH BelecTna.

JIabopaTopHbie pabOTHI U OIBITHI

CpaBHeHUE XapaKTEPUCTHUK TeEJ.

Habumronenune paznuuHbIX cOCTOSHUM BelecTBa. M3mepenue

Macchl Tella Ha pelYaKHBIX Becax. M3mepeHue TeMmeparypsl

BOJIbI U BO3/yXa.

Hab6monenue nenumoctu Bemectsa. Habmonenue

SBIICHUS TUPPY3HN.

HaOnronenue B3anMo1eficTBUS YaCTHILL Pa3IMUHBIX BEIIECTB.

HaGnronenue ropenus.

OOHapyxeHue KHCIopo/ia B COCTaBe BO3/1yXa.

[TpuroroBneHue pacTBopa ¢ OIPEIEICHHON MacCOBOM A0IEH
MIOBAPEHHOU COMIH.

Paznenennie  pacTBOPMMBIX UM HEPACTBOPUMBIX  BEILECTB
(GUIBTPOBAaHUEM.

N3mepeHne NI0THOCTH BELIECTBA.

Bzaumogpetictue ten (10 u)

H3menenue ckopoctd ©U (GOpMBI  Ten  NPU  UX
B3aMMOJICUCTBUH. /[eiCTBUE U MPOTUBOIECUCTBHUE.

Cuuta kak XapakTepucTrKa B3aumoencTeus. Junamomerp.
HproToH — enuHMIa U3MEPEHHS CHUJTBI.

Wuepuusa. IlposBneHne wHepuuu, TIpUMEpPBl €€ ydeTa U
npuMeHeHus. Macca Kak Mepa HHEpPTHOCTH.

['paBuTanimoHHoe B3aMMO/ICIICTBHE. I'paBuTanimonHoe
B3aumogencTeue U Bceenennag. Cmia TSDKECTH. 3aBUCHMOCTEL CHIIBI
TSXKECTU OT MAcCCHhl.

Hedopmarnus. Paznuunsie Buabl nedopmaruu. Cuia yopyrocrtH,
€¢ HalnpaBJeHHe. 3aBUCUMOCTh CHIIBI YIPYTOCTH OT JAe(opMarium.

Cuna TpeHusi. 3aBUCUMOCTh CHJIBI TPEHHSI OT CHJIbI TSXKECTU U
KauecTBa 0OpabOTKM TMOBEepXHOCTEW. Ponb TpeHus B mpupone u
TexHuke. CriocoObl YCHIICHUS U OCITA0JICHHS TPECHUS.

Onekrpudeckoe B3aumojnericTBue. OOBSCHEHUE SIEKTPUUECKOTO
B3aMMO/JICUCTBUSI HA OCHOBE JIEKTPOHHOU TEOPHUH. DIECKTPU3ALMUS TEI
TpeHueM. Ilepenaua 3nekTpudeckoro 3apsaa npu CONPUKOCHOBEHUH.
BzanmoeiicTBHEe OJHOMMEHHO M Pa3HO- HMEHHO 3apsDKECHHBIX TEIl.



MaruutHoe B3ammopeiicTtBue. IlocTosHHBIE  MarHMTBI, UX
JeUcTBUE Ha Keiae3Hple Teiaa. Ilomroca MarHUTOB. MarHuTHBIC
CTpenku. 3emis Kak MarHuT. OpHEHTHpOBaHME 110 KOMIacy.
[IprmeHeHre NOCTOSIHHBIX MarHUTOB.

JlaBiieHue Tena Ha OMOPY. 3aBUCHUMOCTh JIaBJICHUS OT IUIOLIAIA

OITIOPHI. ITackams — CAMHUIA UBMCPCHUA OTaBJICHUSA.

Ilepenaua paBneHMs] >KUAKOCTAMH W rasamu. 3akoH Ilackais.
Hasnenne Ha riayOuHe xuiakoctd. CooOliaromuecss cOCyabl, HUX
IIPUMEHEHHUE.

JlelicTBUE KUIKOCTEH Ha MOTPYKEHHOE B HUX TeJ0. ApXHMea0oBa
cuwia. 3aBUCUMOCTb apXHMEJOBOM CHJBI OT pOJA KUAKOCTH U OT
o0bema NMOrpyKeHHOM YacTH Teja. Y CJI0BUSI IJIaBaHUS Tell.

JlabGoparopHble padoThI U ONBITHI

Habmtoienne BO3HUKHOBEHUS CUITBI YIPYTOCTH MPH JedopMaIiu.

Hab6monenue pa3zanuabix BUI0B aepopmanun. Mccnenopanue

3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT Jie(hOpMalInu.

N3Mepenue cuiibl TpeHUSI.

Habmtoienne 3aBUCUMOCTH MHEPTHOCTHU OT Macchl Tena. M3ydenue

Pa3IUYHBIX BUJIOB TPCHHUSI.

Habutoienne B3auMo1eiCTBUS HaJIEKTPU30BaHHBIX TEJ.

Habmronenrne MarHuTHOTO B3aUMOIEHCTBYS.

Ornpenenenue qaBiaeHUs TeNa HA OMOPY.

Habmtoienne 3aBUCMMOCTH TaBIEHUS KUAKOCTH OT TITYOHHBI
MIOTPYKECHHUS.

HaGmronenue ypoBHS )KHAKOCTH B COOOIIAIONTUXCS COCYIaX.

W3MepeHne BBITATKUBAIOLIEH CUJIBI.

OT yero 3aBUCHT BHITAIKUBAIOIIAS (apXxuMeioBa) cuia? BeiscHeHue

YCIIOBHUSI TJIABaHUS TEI.

dusnveckue U XuMuueckue sipieHus (7 1)

MEXAHUWYECKMUE ABJIEHUA (3 u)

[TonsiTie 00 OTHOCUTENBHOCTH MEXaHHYECKOIO IBUIKEHMS.
Pa3HooOpa3Hble BUABI MEXaHUYECKOTO JIBHXKEHUS (TMPSMOJIMHENHHOE,
KPUBOJMHEHHOE, JBIKEHHWE TI0 OKPYXHOCTH, KOJebaTelbHOoe).
MexaHnueckoe ABUKEHUE B IPUPOJIE U TEXHHUKE.

[Iyte u Bpemsa nBuxeHus. CKOpocTh ABUXKEHHsS. PaBHOMEpHOE,
YCKOPEHHOE U 3aMeJJIEHHOE JIBUYKEHUSI.

3BYyK Kak MCTOYHMK HWH(popManmuu 00 OKpYyXKarolleM Mupe.
Uctounuku 3Byka. Komebanme — HE0OXoquMoOe  YCIIOBHE
BO3HUKHOBEHHS 3BykKa. OtpaxeHue 3Byka. Ixo0. [onmoc u ciyx,
ropTaHb U yXO.



TEIUJIOBBIE SIBJIEHUS (4 1)

W3menenne obbemMa TBEPIBIX, KUIAKUX U Ta3000pa3HBIX Tel
Py HArpeBaHUU M OXJIAXKJICHUH. YUET TEIUIOBOTO DPACHIMPEHUS U
UCTIOJIb30BaHUE €TI0 B TEXHHKE.

[InaBnenue u orBepAeBaHue. TasHuE CHera, 3aMep3aHHe
BOJIbI, BBITUIABKA YYT'YHA U CTaJIM, U3TOTOBJICHUE JI€TaJICH OTIMBKOM.
Ucnapenue xxunkocren. (OxaaxaeHue KUAKOCTEH pu
ucnapenuu.) Konnencanus.
Tennonepenayva.

JlaGopaTopHble padoThI ¥ ONBITHI

N3mepenne nyTyu U BpEMEHU JBUKEHUS.

Brraucnenue ckopocTu IBMKEHUS OpycKa.

Habmtoienue OTHOCUTENbHOCTH JIBHXKEHUSL.

Habmtoienue CTOYHHUKOB 3BYKa.

Habmroienne u3mMeHeHust AJIMHBI TeJla IpyU HarpeBaHUH U
OXJIQXKICHUU.

Habmonenne usmenenus oobema )KuAKOCTEN U ra3oB IpU
HarpeBaHUM M OXJIAXKICHUU.

HarpeBanue crekyissHHOM TpyOKH.

OTnMBKa UTPYLIEUHOTO COJIATHKA.

HaGnronenue 3a riaBaeHUEM CHera.

Habmronenne ucnapenus ¥ KOHAEHCAIIUU BOJIBI.

PacTBopeHue conu u BellapuBaHue ee u3 pacrsopa. Ot

Yero 3aBUCUT CKOPOCTb UCIAPEHUS KUIKOCTH.

HabnroneHue oxnakaeHus )KUAKOCTH IPU UCHIApEHHH.

HaOmronenne KueHns BOIbI.

Pa3zmerka mkaibl TepMOMETpA.

HabmroeHue TernionpoBoJHOCTH BOABI M BO3AyXa.

[ToaroToBka K ro10Boi KOHTpoIbHOM padoTe (1 1) 'omoBas
KOHTpoJIbHast padora (1 1)
PeseprHoe Bpems (2 u)

6 KJIACC (34 4, 1 4 B HEIEMIO)

®dusndeckue U xumuueckue sBiaeHus (16 9)

DJIEKTPOMATHUTHBIE SABJIEHUA (4 9)

DIIEKTPUUYECKHI TOK KaK HallpaBJIEHHOE JBUKEHUE
NIEKTpUYECKUX 3apsAaoB. Cuiia Toka. AMIepmerp.
AwMrnep — eMHUIIA U3MEPEHUS CHIIbI TOKA. [1oCTOsIHHBIN 1
IIEPEMEHHBIN TOK.
Hanpsoxenue. BoapTMeTp. BoabT — enuHuIa usMepeHus



HaIPSKECHUS.
Hcrounnku Toka: 6arapeika, akKyMyJsiTop, FeHepaTop
JIEKTPUUECKOTr0 TOKa (0€3 pacCMOTPEHNUS UX YCTPOUCTBA).

Dnekrpuueckue nenu. [lapamienbHoe U mocie10BaTeIbHOe
COCJTMHEHMUSI.

HerictBus Toka. TemnoBoe nerlcTBUE TOKA.

JlamMribel HaKamMBaHMA. DIEKTPOHArpeBaTeNIbHBIC MPUOOPBI.
MarauTHoO€e 1eMCTBHE TOKA.

DNEeKTpOMarHuThl U UX MpUMeHeHue. JleiicTBue MaruuTa Ha TOK.

DJIEKTpOABUTATENIN. XUMUYECKOE ACHCTBUE TOKA.

CBETOBBIE ABJIEHUA (5 u)

CBeT Kak UCTOYHHUK MH(POPMAIIMH YEIOBEKAa 00 OKPYKaIOLIEM
mupe. Mcrounuku csera: 3Be3/bl, COoNHIE, 3JIEKTPUUECKUE JIaMIIbl U
Ap.

[IpsiMmosinHeitHOe paclpocTpaHeHHe cBeTa, oOpa3oBaHUE TEHEH.
OtpaxkeHue ceera. 3epkaia.

[Ipenomiienne cBera. JIMH3BI, MX TUIOBI U HM3MEHEHHE C UX
NOMOIIbIO (POPMBI CBETOBOTO MYYKa.

Onrtuyeckne npubopsl: ¢oroanmnapar, NPOEKIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOM (Ha3HaueHUe MpUOOPOB, UCTIONIb30BAHUE B HUX
JIUH3 U 3epKa).

I'na3 u oukn.

Pasnoxxenue 6enoro ceera B ciektp. Pagyra.

XUMHWYECKUE SABJEHUS (7 4)

XUMUYECKUE peaklud, HUX TPHU3HAKK U YCIOBUA UX
MPOTEKAHUS.

CoxpaHeHHe MacChl BEMIECTBA MPU XUMHYCSCKUX PEAKITHIX.

Peakunu coennHeHuss W pas3ioxkeHUs. [opeHue Kak peakuus
COCTMHEHMUSI.

Oxcuapl (Yraekuciblid ra3, HeralieHas W3BeCTh, KBapll); Ha-
XOXKJICHHE B TpUpoJe, (HU3MYeCKHe W XUMHUYCCKHUE CBOKCTBA;
IPUMCHCHHE.

Kucnotel, mpaBunma paboThl C KHCIOTaMH, HX MPHUMEHEHUE.
OcHoBanusi. CBoiicTBa 1mIenouel, mpaBuia padbOThl ¢ HUMH, HX
¢usznyeckue W HEKOTOpble XHWMHUYECKHE CBOMICTBA; NpPHUMEHEHUE.
Conu (moBapeHHas COJib, COJa, MEJ, MPaMoOp, W3BECTHSK, MEIHBII
Kynopoc ® 1p.). Hambonee xapakTepHble NPUMEHEHHUS COJICH.
HaubGonee wu3BecTHble OpraHUYECKHE BEIIECTBA —  YIJIEBObI
(rmroko3a,  caxaposa, KpaxMmai), HEKOTOpble HX  CBOWMCTBA,
NMpUMEHEHUE; OCNKH, WX POJb B JKU3HU YEIOBEKa, MCKYCCTBEHHAs
MUIIA; )KUPBI, X POJIb B )KM3HU YEJIOBEKA, UCIIOIb30BAaHUE B TEXHUKE;
MIPUPOHBIN a3 U HEPTh, MPOAYKTHI UX TIEPEPAOOTKH.



JlaGopaTopHble padoThl M ONBITHI

HOCJ’IGI[OBaTeJ'IBHOG COCAUHCHUC.
HapannenLHoe COCOAUMHECHUC.

Hab6nronenue pa3nuyHbIX 1eHCTBHH TOKA.
COopka mpocTeuIero IEKTPOMarHuTa.
JleficTBHe Ha TPOBOJHUK C TOKOM.

CBerT U TEHb.

OTtpaxxeHue cBeta 3epkaiom. Habmronenue
OTpaXEHHU CBETa B 3€pKaJIe.

[Tomryuenue n300pakeHUs B IUIOCKOM 3epKalie.
HabGmronenue 3a nmpenomiieHHEM CBETA.
Hab6nronenue n3o00pakeHuid B JIMH3E.
HabGmronenue criekTpa COJIHEUHOTO CBETA.
Hab6nronenue puznuecknx U XUMUYCCKUX SBICHHH.
JlelicTBME KUCIOT U OCHOBAaHUM HA MHIUKATOPBI.
BrisicHeHune pacTBOpUMOCTH COJIEH B BOJIE.
Pacno3znaBanue kpaxmaina.

Yenosek u npupoa (15 1)

3EMJISI — IIJIAHETA COJTHEYUHOM CUCTEMEBI (3 u)

3Be3aHoe He0O: cO3Be3aus, ILUIAHETEI. PaszBurtne

npejacTaBieHni yenoeka o 3emiie. ConmHeunas cucrema. CoJHIIe.

JBwxeHue 3emiM: BpalleHHE BOKPYr COOCTBEHHOW OCH, CMEHa
JHS W HOYM Ha pa3IMYHBIX HIMPOTax, oOpaileHue 3eMIu BOKPYT
ConHia, HaKJIOH 36MHOM OCH K INIOCKOCTH €€ OpOUThI, CMEHA BPEMEH
roja.

Jlyna — cniytHuk 3emiuu. @azbl JIyHBI

M3MeHeHne TOpU30HTABHBIX KOOPJMHAT HEOECHBIX TEJ B TEUCHUE
CYTOK.

3HAKOMCTBO C MPOCTEUIIMMHU aCTPOHOMHUYECKUMU MpubOopamu:
acTpOJISAOus, TEIECKOTI.

Hccnenoanus kocmuueckoro npocrpancrsa. K. 3. [{nonkoBckuid,

C. Il. KoponeB — ocHOBaTenn COBETCKOW KOCMOHAaBTHKHU. FO. A.
IMarapyun — nepBblii KOCMOHABT 3eMiiM. VICKyCCTBEHHBIE CITYTHHKH
3emumn.  OpOuTanbHble  KOCMUYECKHME  cTaHmmu.  Kopalmm

MHOTOpPa30BOT0 HcIoyb3oBaHus. [IporpamMmbl OcBoeHHsI KOCMOca:
OTEUYECTBEHHbIE, 3apPYOEIKHbIE, MEXKTYHAPOIHBIE.

3EMJIAA — MECTO OBUTAHU S YEJIOBEKA (3 )

Jlutocdepa, MaHTHs, SOAPO; YBEJIWYCHHE IUIOTHOCTH U
TeMIeparypbl 3eMiIu ¢ TTyOuHON. M3yueHune 3eMHbBIX Henp.
I'mapocdepa. CymoxoxactBo. MccnenoBaHue MOPCKHX TITyOWH.



Atmochepa. AtmochepHoe mgamieHue, OapomeTp. BraxkHOCTH
BO3/yXa, ONpEACICHHE OTHOCUTEILHOW BIIAXXHOCTH. ATMOC(EpHBIC
SIBJICHUS, TPOM 1 MOJIHUSA. OCBOCHHE aTMOC(]EphI YEITOBEKOM.

YEJIOBEK JOTOJIHAET TIPUPOJLY (8 u)

MexaHu3MBlI. Mexannueckas paborta. DHeprusi.
CuHTEeTHYECKHE MaTepUaIbl.
MexaHu3mMbl — TOMOIIHUKHM 4enoBeka. [IpocTeie MeXaHHW3MBI,

pbIYar, HaKJIOHHAS TUIOCKOCTh, MOJIBMKHBIN M HEMOBMKHBIA OJIOKH;
UX Ha3HAYCHHUE.

Mexanuueckass pabota, ycinoBus ee coBepuieHus. Jxoynp —
€MHMIIA U3MEPEHUS padOTHI.

Oneprusa. Hcrtounuku osHepruu. Paznuusble BHABI TOIUIMBA.
Conneunas »Heprus, €€ poib i1 KU3HM Ha 3emie. TeruioBble
JBUTATEY, JBUraTeM BHYTPEHHETO CrOpaHus; WX IPUMEHEHHUE.
TemoBele, aTOMHBIE U THAPOIIEKTPOCTAHIINH.

Cozpanue MmarepualloB C 3apaHee 3aJaHHBIMH  CBOMCTBAMH:
TBEPJBIE, KapOIPOYHBIE, MOPO30CTOMKHE MaTepUabl,
VCKYCCTBEHHBIE KPUCTAJUIBI.

ITonumepsl, CBOWCTBA W IPUMEHEHHE HEKOTOPBIX U3 HHX.

BosiokHa: mnpupoaHbIE W HMCKYCCTBEHHBIE, HMX CBOHCTBA U

IIPUMEHEHHE.

Kayuyku u pesunHa, uX CBOKWCTBA U IPUMEHEHHE.

B3ANMOCBA3b UEJIOBEKA U ITPUPO/IBI (1 u)

3arpsizHeHue atMocdepbl U ruapocdepsl, WX BIUSHUE Ha
3n0poBbe smoaed. KoHTponb 3a coctossHMeM aTtmochepsl U
TUIPOCGEPHI.

ParmonansHOE HCIONTb30BaHKE TOILIMBA. VICIIONb30BaHNEe YHEPTHH
peK, BeTpa, MPUIUBOB, Teruia 3emiH, sHeprun Connua. CoBpeMeHHast
Hayka U Ipou3BoJCTBO. CpelcTBa CBsI3U. 3HaHUA, UX POJIb B KU3HU
YyelloBeKa U 00IIecTBa.

Kak mroau mo3HawT OKpyKarouuii Mup (Hayka BYepa, CErOMIHs,
3aBTpa).

VYnpaBieHne MPOU3BOJCTBOM: POJIb aBTOMATHKH, DIIEKTPOHUKH.
Kommnprorepuzanus npoun3BoacTsa. Po6otsl. Ilexu-aBTomMars!.

CpenctBa cBsizu W mepenada uHpopManuu: Tenerpad, temedoH,
paarocBs3h  (paJMOCTAHIMS, PATUOBOIHBI, AHTCHHA, TPUEMHUK,
TPOMKOTOBOPUTEJH), TEIIEBUICHUE.

JlabopaTropHble padoThI U ONBITHI

HaOmronenue 38e3aHoro ueba. Hadmonenue



JIyHBI B TEJIECKOII.
Omnpenenenue azumyrta CoHIA ¢ TOMOIIBIO Komnaca. M3roroBienue
acTpoJIIOUU M ONpEeJIeIICHHUE C €€ TOMOIIBIO BhI-
COTBI 3BE3/.
N3mepenue atMmocepHOro aaBieHus: 6apoMeTpoM.

Nsrorosienue rurpomerpa. M3yuenne

JIEHCTBHS pblyara.

N3yuenue neicTBUs IPOCTHIX MEXaHU3MOB.

Brruucnenue mexaHuueckoi paboThI.

BerlpamuBanue kpucramia. 3HAKOMCTBO C

KOJUIEKLMEHN JIaCTMACC. 3HAKOMCTBO C

KOJUIEKLIMEN BOJIOKOH.

PacrioznaBaHue nNpupoOIHBIX U XUMHUYECKUX BOJIOKOH.
W3menenne GopMbl OIMATHIICHA ITPH HATPEBaHHU.
Wzyuenue nerictBus TenerpadHoro ammapara. [logroroska

K TO/I0BOM KOHTPOJIbHOM padote (1 u) ['ogoBast KOHTpOJIbHAS
pabora (1 u)
PesepBroe Bpemst (1 1)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIbHOI'O ITPOLIECCA

o [Iporpamma kypca «BBeneHne B €CTECTBEHHO-HAYYHBIE
npenMeTsl. EcrecTBo3HaHue» i 5—6 Ki1accos.

o [ypesuu A. E., Hcaes /]. A., [loumax JI. C. BBenenue B ecte-
CTBEHHO-Hay4yHble NpeaMeTsl. EcrectBo3HaHne. Pusnka. Xu- Mus.
5—6 Kaccol. Y4eOHUK.

o ['ypesuu A. E., Kpacnoe M. B., Homog JI. A., Ilonmax JI. C.
BBenenne B ecTecTBEHHO-HayuyHble IpeaMeThl. EcTecTBO3HaHuE.
Ousnka. Xumus. 5 knacc. Pabouas TeTpass.

o ['ypesuu A. E., Kpacnoe M. B., Homos JI. A., [lonmax JI. C.
BBenenve B ecTecTBeHHO-HayuyHble mpenMeThl. EcTecTBo3HaHwue.
O®uszuka. Xumus. 6 knacc. Pabouas Terpap.

o I'ypesuu A. E., Hcaes /]. A., [loumax JI. C. BBenenue B ecte-
CTBEHHO-Hay4Hble npeameThbl. EctecTBo3Hanune. dusnka. Xu- Musi.
5—6 xiaccel. MeTonnuyeckoe mocooue.

CIHCOK HArISIIHBIX ITOCOOMHA

1. JIlamma HakaJIUBaHUS.

2. Tennon3oasHOHHbIE MATEPUAIIBI.

3. 3aTMeHu.

4. I'ma3 KaK OITHYECKAs] CUCTEMA.

5. 3emna — miranera CoaTHEYHON CHCTEMBI.



6. ConHeuHas cuctema.

7. Ctpoenue atMochepbl 3eMITH.

8. bapomerp-anepoun.

9. JIBurarenb BHYTPEHHETO CTOPaHUSI.



[TOYPOYHO-TEMATHUYECKOE INTAHMPOBAHUE

5 knacc (34 4, 1 4 B HEnEMO)

XapakTepucTUKa BUIOB

np. Tena u BemectBa. MHOrooGpasue sBJICHUMA
PUPOIBIL. dusnueckue SIBIICHUS:
MEXaHUYECKHE, TEIUIOBBIE, HJIEKTPOMAarHUTHEIE,
CBETOBBIE.

Brinonnenue ynpaxuenuil. JlemoHcTpanuu
pa3INYHBIX (U3NYECKUX SBJICHHUH

Ne | Tema ypoka Coneprxanue ypoka TeSITENBHOCTH YHATIHXCS

yp

OK

a
Beencnue (2 1)

1 Beenenue. IIpupona xuBas u Hexusas. [lonsatue o WN3yuenne sBi€HHMI INPUPOJBI,
Tema n SIBIICHUSAX NPUPOJIbl. YeTOBEK — YacTh UCIOJIB3YS PUCYHKU yUeOHHKA U
BEIIECTBA. MIPUPOJIBI, 3aBUCHUT OT Hee, Mpeodpasyer ee. JOTIOJTHUTEIBHBIN
Yro HeoOxoaumocTs n3yueHus npupozsl. dusnka u WJUTIOCTPATUBHBINA MaTepuall
U3ydJaer XUMHS — HAYKH O IIPUPOJC. Omnpenenenve GU3NUECKUX
usuka. JemoncTpanun. Crnaiiapl: JeCHOU NEN3ax, BU SIBJIEHHH TI0 PENPOIYKIIHSAM.
Yro Ha pPEKy, 3Be3JHOE He0Oo, >KUIHIIE JAPEBHETO Brigenenne Ha3BaHMi BEILIECTB,
H3y4daer YCJIOBCKA, COBPEMCHHasA YyJiMla, pa3JIMIHbIC (I)I/I3I/I‘ICCKI/IX TEJI U (1)1/[3]/[11601(]/1)(
XUMUA BUJBI TPAHCIIOPTA, HCCICAOBAHUC KOCMOCa H SIBJICHUU U3 OpEaJI0KEHHOIO

VYHTEIEM TEKCTA.
Pabora ¢ Tabmuamu u3 pabodeit
TETPaIu.

OmnpeneneHre XUMUYECKUX SIBICHUN

Ha OCHOBE JIEMOHCTpAIUHi.




XUMHUYECKUE SIBICHUS MPEBPALICHUS BELIECTB.
[IpupoaHble, MCKYCCTBEHHBIE M CHHTETHYECKHUE
BemecTBa. HarpeBanme caxapa B mpoOupke,
raiieHue coJpl YKCycoM U Jp.
Mertonb1 OnucaHue sBJICHUN OPUPOJIbI B TUTEPATYPE U BrimonHenue 1abopaTopHbIX
uccienoBa | uckyccrBe. HayuHblil moaxon K U3y4eHUIO OTIBITOB.
HUA npupoabl. HaGmoaenue, oneIT, TeOpusl. Pa6ota B rpynmne
MIPUPOBIL. JlabopaTopHoe o0opya0BaHuE, IITATUBHI. N3o0pakeHue mkaibl 110000
JlaGoparop | IIpaBuna momp3oBaHMs U npaBuiIa O€30IaCHOCTH. | IMPUOOpa C yKa3aHUEM LIEHbI
HOE Jlabopamopnvie onvimu. JIeJICHUS U TIpeJieia U3MEPEHUH.
O6OPYZ[OBa 1. YKPGHI/ITI) Ha TAaTHUBC JIAIIKY U KOJIbIHO TAKUM HaXO)KIICHI/Ie LICHBI JCJICHUS U
HUE. 06p2130M, YTOOBI HIapuK, BBIHyn.[CHHBIﬁ nu3 mnpeneina I/I3M€p€HI/II71 Hpﬂ60pa.
I/I3MepeHI/I$I. JIAIIKH, MPOJICTEB CKBO3b KOJIBLIO, YIIAI B Beinmonuenue J'Ia60paTOpHLIX
I/I3MepI/ITeJ'I KOpO60‘~IKy, CTOAIIYIO Ha OCHOBAHWU LITATHBA. OIIBITOB.
LHEIC 2. OmipenenuTh YMCIIO My3bIPKOB, KOTOPHIE Pa6ora B rpymnme
pHGOPBL BBIMIYT U3 KOJOBI, €CIIH €€ OTKPBITHINA KOHEIl N3o0paxenne  mkamel  J1I000OTO
Tpocreifmy | OMYCTHTE npubopa C  yKa3aHHEM  IIEHBI
e B BOZLY M HarpeBathb KOJIOY TEIIOM PyK JEJEHUsT W Tpeaena W3MEPEHU.
— Ponws uzmepennii B HayYHBIX HCCIE/I0BAHHAX HaxokaeHue IeHbl JeeHus |
u B npaktuke. [Ipocreitmme H3MEPUTEIbHbIE npegena  M3MEpEeHHMH  mpubopa.
NpuOOpsl M MHCTPYMEHTHI: JIMHEHKA, BoinosnHenre 1a00opaTopHBIX paboT.
U3MEpUTENIbHAs ~ JIEHTa,  U3MEPUTEIbHBIN PaGoTa B TpymiTe.
mwMHap, auHamomerp. Illkama mnpubopa:
LI€Ha JIeJIEHUs, Peed U3MEPEHUN. AITOpUTM
HaxXOXJIEHUs 1I€Hbl JEJICHUs U Tpejena
WU3MEPECHU. N3meputensHas JIMHElKa,




CEKYHJIOMEpP JTE€MOHCTPAIIMOHHBIN, BOJIBTMETP
JIEMOHCTPAIIMOHHBIN, BEChl CO  INKAaJOH,
JUHAMOMETP JIEMOHCTPAIIMOHHBIH
Jlabopamopnvie pabomul: «Omnpenenenue
pasMepoB  (usmueckoro Temay, «M3mepeHue
o0bema  kuaKocTH», «V3MepeHne oObema
TBEPIOTO Tellay»

Tena u Bemectna (11 1)

Xapakrepu
CTHKH TEII U
BEILIECTB.
CocrosiHHE
BeIlleCTBA.

[IncemenHsblii onpoc 1o teme «BBeneHuey.
XapakTepucTUKU Tell | BemlecTB: (opma,
o0BeM, 1IBET, 3amax.

Jlabopamopnas paboma «CpaBHEeHUE
XapaKTEPUCTHUK TEID».
demoncTpauuu. Tena pa3nryHbie U OJJUHAKOBBIE
1o ¢popme, 00bEMY U LIBETY.

TBepaoe, )KUIKOE ¥ Ta3000pa3HOE COCTOSHUS
BemecTBa. CoxpaHeHue GopMbl 1 00beMa
TBEPJBIMHU TEJIAMH, COXpaHEHHE 00beMa U
HECOXpaHEeHHEe POPMBI KUIAKOCTSIMH,
HecoxpaHeHue GopMbl 1 00beMa ra3aMu.
[TpusHaky pu3nyecKux SBICHUI: IPU Mepexoie
BEIIECTBA U3 OJHOTO COCTOSHHSI B IPYroe He
HOSBIISICTCS HOBBIX BEILECTB, HE MPOUCXOAT UX
HpeBpaIeHUsL.

Jlabopamopnas paboma «Habnronenue

CpaBHEHME XapaKTEPUCTUK
(U3UYECKUX TEll.
Brinonnaenue 1abopatopHoi
paboTbl. HabmroqeHue pa3mnyHbIx
COCTOSIHMM BEIECTBA.
Pabora ¢ Tabnuueii u3 padboueit
TETpaJiu.
Brinonnenue n1abopaTopHOit
pabotel. Pabora ¢ wiutocTpanusMu
yueOHHKa




Pa3IUYHBIX COCTOSIHUM BELIECTBAY.
JdemoncTpaumu. Pa3znmuuHble TBepabple Tena.
[lepenuBanue TOAKPAIICHHOW IKUIAKOCTH M3
MEH3YPKH B COCYABI pa3HOW (OpMBI, a 3aTeM —
CHOBa B MEH3YpKYy. [lepeBs3aB HUTHIO PE3UHOBBII
map, HAmoJHSIOT OJIHY €ro 4acTh BO3JyXOM, a
3aTeM Pa3Bs3BIBAIOT HUTh: BO3MIYX 3aIOJIHSICT BECh
obbeMm. Hcmapenue BOIBI M €€ KOHICHCAIIMS.
[InaBnenue cTeaprHa U €ro OTBEp/ICBaHUE.

Macca. Macca. IlepBbIe IpeICTaBIEHUS O MacCe KaK HaGmronenue 3a u3MepeHueM MaccChl
Usmepetne 0 KoJIm4ecTBe BemecTBa. HeoOXxoaumMocThb Tena Ha Pa3IMYHBIX Becax.
MacCCHL. M3MEpEeHHs Macchl. I3 ucropun n3mepenns N3mepenne Macchl (pU3MYECKUX T
Macchl. Mepbl 1 9TanoH Macchl. PhIdakHbIC BECB, | .o yIeOHBIX Becax.
npaBujia paboThl C HUMH.
Jdemoncrpauuu. Becobl. M3mepenue maccsl Tena
Ha Becax.
Jlabopamopnas paboma «V13mMepeHne Macchl Tena
Ha PhIYAKHBIX BECAX»
Temnepary TeMneparypa Kak BaxkHasi XapaKTEpPUCTUKA TEIl Ompenenenue eHbI IeTICHUs
pa. Y BEILECTB, Pa3JIMYHbIX SBJICHUN IPUPOJIBIL. TepMOMETpa.
I[TpoBepka H3mepenne temneparypsel. TepmomeTpsl, N3mepenne Temneparypol
SHAHMIL npasuiia paboTel ¢ HUMU. OCOOEHHOCTH BO/JIbI ¥ BO3/AyXa

KOHCTPYKITUH METUITMHCKUX TEPMOMETPOB.
[ToaroroBka Kk MUCHMEHHOMY OTIPOCY.
Jlabopamopnas paboma «3mepeHue Temiepa-
TYPBI BOJBI U BO3yXa.

TEPMOMETPOM.
Pabota B rpymre.

Pabora ¢  Tecramwu. Perienue




JleMoHCTpanmu. Bocmiamenenne  rosioBKH
CIIMYKU TIPU €€ HarpeBaHUH. YBeIUYeHUE o0bema
JKUJKOCTU IIPU HarpeBaHuM. J{eMOHCTpalMOHHBIN
TEPMOMETD.

@poHTanpHasg NPOBEpKa 3HAHUU YyYallUXCAd IO
teMe «Tena u BemecTay.

KadCCTBCHHBIX 3aaady. Brmonnenue
OKCIICPUMCHTAJIbHOT'O 3aJaHU .

Crtpoenue
BEILIECTBA:
MOJIEKYJIbL,
aTOMBI,
HOHBI.
JIBMKEeHHE
YaCTHUII
BELIECTBA.

3HaveHHe 3HAHUN O CTPOCHUU BEIIECTBA.
HenumocTs BeliecTBa. CTpOCHUE BEIIECTBA:
MOJIEKYJIbI, aTOMBI, HOHBI. [IpencraBnenue

0 pa3Mepax 3Tux yactull. CTpoeHHEe MOJIEKYII.
Jlabopamopnass ~ paboma  «HaGmonenue
NEINMOCTH BEILIECTBAY.

Jdemoncrpanumn. /lenumocts Mena. Moaenu
Pa3IMYHBIX MOJIEKYJ U aTOMOB.

Juddysus B razax, KUIKOCTIX U TBEPJBIX
Tenax. J[BimKeHne YaCTHIl ¥ TeMITepaTypa Tell.
[Tpumeps! tuddy3un B npupoje, TEXHUKE,
owITy. Jlabopamopuas paboma «Habmonenne
saBieHUN Tuddy3un.

Hemoncrpanuu. uddysus naxyqero
BEIIECTBA (J1€30/I0PAHT, OJICKOJIOH, YPUP).
«Mojienb OpOYHOBCKOT'O IBUKEHUS», U3
KOTOPOH MpeIBapuTEILHO BBIHYTA IIaii0a.
Juddyzus pactBopa MEHOTO Kyropoca u
BO/JIBI.

PaccmatpuBanue moeneit
MOJIEKYJ U aTOMOB.
HaGmoienue sBieHmiA
nuddy3un B Ipupoje, TEXHUKE,
OBITY.

Brimonnenue nabopaTopHoii
paboTHI.




B3aumonein
CTBHE

I[OKaSaTCJIBCTBa CYHICCTBOBAHUS ITPUTAKCHUA
MEXKAY YaCTUllaMU BCIIICCTBA. CkenBaHue u

HaOmronenne B3auMoaeiicTBUs
YaCTHII PA3IMYHBIX BEIICCTB.

YaCTHUI] cBapka. /loka3arenbCcTBO CyIIECTBOBAHUS BbIIONHEHHE 1a60PaTOPHO
BEILIECTBA. OTTAJKUBaHUS MEK 1y yacTuiiamu. [losicuenue paGoTHI
Crpoenue CTPOEHHUSI TBEPJIBIX TEJI, )KUJIKOCTEH, ra30B Ha
TBEPABIX OCHOBE 3HaHUU O CTPOCHUHN BCUICCTBA.
Ten, Jlabopamopnas paboma «Habmonenue
JKUIKOCTEH, | B3aUMOJCHCTBUS YACTHULl PA3JIMYHBIX BELIECTBY.
ra3oB C | HdemoHcTpanmu. B3auMoeicTBuEe CBUHIIOBBIX
MOJICKYJIP nuuHIpoB. [Ipununanue cTekia K HIOBEPXHOCTH
HOM TOYKH | Bojabl. CBapUBaHHE B IJITAMCHH JABYX CTEKIISTHHBIX
3pPEHUA. TpyOok. CxkaTue U pacTsHKeHHUE YIIPYTUX Tell.
Mopenu KpUCTaInyecKuX pereTokK.
Crpoenue Pounb nccnenoBanmii crpoenus aroma B Hayke. O. | M3ydyeHue cTpoeHus aTomMa.
aTroma. Pezepdopn — coznarens ruiaHeTapHON MOAETH N3o0pakenune mojenei CTpoeHUs

ATOMBI W©
HOHBI.

ctpoenust atroma. CTpoeHue aToma: siipo
(IPOTOHBI M HEUTPOHBI), HNMEKTPOHBI; MACCHI ATUX
YacTHII. 3aps/Ibl MPOTOHOB U JIEKTPOHOB, MX
B3aUMOJICHCTBUE, 3apsij sapa.

Yem MOTYT OTIUYATHCS aTOMBI IPYT OT Apyra?
CtpoeHue aTOMOB BOJIOPOIa, TEJHSs, JIUTHSI.
O0pa3oBaHue NOHOB.

JemoncTpauuu. Mojenu ssaep aToOMOB.

aTOMOB.

CpaBHEHHE CTPOEHHUS aTOMOB
BOJIOPOJIa, TENUS, JTUTHS.

XUMHUYECKHU
e

®usnueckuil AMKTAaHT «CTPOECHUE BEILIECTBRA.
Crtpoenue aToMay. XUMHAYECKHE AIIEMEHTHI KaKk

Beinonuenue ¢pusndeckoro
JTUKTaHTA.




SJIEMEHTEL TPYIIIBI aTOMOB C OJIMHAKOBBIM 3apsiJIOM sijipa. Pabora ¢ mepuonnyeckoii
Tepromue 3HaKu XUMHUYECKHX 3JieMeHTOB. [leproanueckas TaOIHIIEN XUMHUYECKUX DJIEMEHTOB.
CKast TabaNIa XUMHUYECKHUX DJIIEMEHTOB V3ydeHue 06pa3ioB XHMHIECKHX
Tabnuua . . Menneneesa: rpymisl, IEPUOBI, BELIECTB.
XUMHAYECKHU psanbl. Homepa XMMHUYECKUX 3JIEMEHTOB. Wsyuenne o6pasios Hanbosee
X Pacnpoctpanenue pa3amyHbIX XUMUYECKUX YaCcTO BCTPEUAIOLIMXCS IPOCTHIX 1
JJIEMEHTOB 9JICMCHTOB B IPHUPOAC. CJIOKHBIX BEIIECTB.
. n.
1{[/{ JemoncTpamun. [leprnoanueckas tadnuma 3anuch GOpMYIT XHMUUECKHX
CHJIeIICEB xumMuueckux asementoB J1. Y. Meneneena. 3TIEMEHTOB.
a. Ilpocteie | OOpa3ibl XUMHUYECKHUX BEIISCTB B CKIITHKAX, HA
U CJIOXHBIE | KOTOPBIX yKa3aHbl XUMHUECKUE (POPMYIIbI
BEIIECTBA. BEIECTB.
BemiecrBa, cocrosiime ©W3 aTOMOB OIHOTO
XUMUYECKOTO  JJIEMEHTa, — MPOCThle, a
COCTOSIIIME M3 aTOMOB HECKOJBLKHX JJIEMEHTOB
— CHOKHEIE.
DopMyibl XUMUYECKUX BEIIECTB.
JemoncTpanuu. O6pasisl Hanboee 4acTo
BCTPEYAOUIUXCS IPOCTBIX U CIIOKHBIX BEIIECTB.
10 | Kucnopox. MecTo Krcnopoia B IEPUOANUECKOM TadnHIIe, N3ydenue kucaopoia v ero
Bonopoxn. €ro 3HaK, HoMep. Kuciopoa — camblil pacipocT- | COEAUHEHUH.

paHeHHbIN Ha 3emile XUMUUECKUN JIEMEHT.
CoennHeHns KMCI0po/ia U IPOCTOE BEIIECTBO
KHCJIOPO/I, €70 CBOMCTBA U 3HAUEHUE JIJIS )KU3HU
Ha 3emuie. @oTtocuHTEe3. ['OpeHne B KUCIOpOe.

Omnpenenenre 3HaYEHUS KUCIOPO1a
IS JKA3HU Ha 3eMIIe.

Brimonnenue nabopaTopHoii
paboTHL




Jlabopamopnas paboma «Habmonenue
TOPEHUS».

JemoncTpanuu. [lonyyenue kucinopona.
Kucnoponnas noaymika. 'openue B
KHCJIOPOJE.

Crnaiipl ¢ 1300paKEHUEM TETIIIOBBIX
JBUTATEIICH 1 MaIiH, ISt pab0Thl KOTOPBIX
HE00XO0IUM KHCIIOpPO/I, TI€ OHU MCTIONb3YIOTCS;
JIPYTUX IPUMEPOB KCIIOJIb30BAHUS KHCIOPO/a.
MecTo Boopo/a B IepuoIn4ecKoi TadbuLe,
€ro 3Hak, HoMmep. Bogopon B mpupoze. [Ipoctoe
BEIIECTBO BOJOPO/I: €ro MOJIy4YeHHE, CBOICTBA,
pacrnpocTpaHeHHe B IPUPOE, TPUMEHEHHUE.
3HaueHue BOAOPO/Ia KaK SKOJIOTHUYECKH YHCTOTO
torutnBa. CoeMHEHUsT BOAOPO/IA.

JemoncTpanuu. [lomyuenue Bogoposa c
nomoIplo anmnapata Kunma.

N3ydenue Bomgopoaa u ero
COEIMHEHUH.

HabGnronenue onpITa 1o u3y4eHuIo
BOZIOPOJIA.

11

Bona.
PactBOpsI 1
B3BECH.

Bopa: ctpoenne mosnekysbl Boasl. CBOMCTBA
BOJIbl, €€ PaCIpOCTPaHEHUE B IPUPO/JIE, 3HAUCHUE
JUTS )KM3HU YEJIOBEKA, )KUBOTHBIX M PACTEHUM.
Hcnonp3oBanue Boibl B HAPOJHOM XO3SIHCTBE.
Bona kak pactBoputens. @unsTpoBanue. Oxpa-
Ha BOIHBIX PECYPCOB.

Jlabopamopnas paboma «Pa3nenenue
pPacTBOPUMBIX U HEPACTBOPHMBIX BEIICCTB
buIbTpOBaHHEM.

Brinonaenue nabopatopHoit
paboThL.

PaCTBOpeHI/Ie Pa3JINYHBIX BCUICCTB
B BOAC U (I)HHBTpOBaHI/Ie pacTBOPOB.

HaGnronenue 3a mpuroToBieHHEM
HUCTUHHOTO PacTBOpa U B3BECU




PactBopsl B mpupone, TEXHUKE, OBITY.
PacTBOpuTEns M pacTBOpSEMOE BELIECTBO.
Hcrunnable pactBOpbl M B3BecH. MaccoBas
JI0JIs BELIECTBA B PacTBOPE.

I[CMOHCTpaIII/II/I. HpI/IFOTOBHeHI/Ie HCTHUHHOI'O
pacTBOpa U B3BECHU

12 | TInotHOCTB. | [[noTHOCTH KaK XapaKTepUCTUKA BEIIECTBA. Pa6ora ¢ Tabnuiieit mIoTHOCTEH.
Perenne 3aaun  Ha  BBIYMCIICHHE IUIOTHOCTH 10 | PemieHue 3ayma4y Ha BBIUKCICHUE
3azad. M3BECTHBIM Macce U 00beMY. IJTIOTHOCTH TI0 U3BECTHBIM Macce 1

JdemoncTpanun. B3semmBanue ten o0BemMy Yy
OJIMHAKOBOTO 00BbEMa, HO pa3HOM MacChl U 1o Qopmyie p =
OJIMHAKOBOM MacChl, HO Pa3HOro 00beMa. oeos m
Pemenue 3a1a4 Ha CBA3b MEXKIY Maccoi, peobOpasoBanne GopMyJIbI p__—m
00bEMOM U TJIOTHOCTBIO Vv
BM=pVuV-= m
TP

13 | KonrpomsH Koumponvnas paboma «[110THOCTD BeliecTBa BrinosiHeHNE SKCIIEPUMEHTAIIBHOTO
as pabora 3a/IaHMUsl.

Pemenue kauecTBEHHBIX 3371a4
Bzaumogpeiictue ten (10 u)

14 | K yemy | M3menenue ckopoctu u popMbI TENa IpU U3ydenue 3aBUCUMOCTH
TIPUBOIAT JIeMCTBUM Ha Hero Apyrux ten. Cuna Kak pe3yabTata ISHCTBUS CHUJIBI OT €€
JieHCTBHE XapaKTEepUCTUKA B3auMOoAeUcTBHS. CHITbI 3HAYCHMUsI, HATPABIICHUSI, TOYKHU




OJIHOTO

Tena Ha
pyroe?
Cuubl.
JeiicTBue
poKIaeT
MIPOTHUBO/IC
HUCTBUE.

Pa3JIMYHON MPUPOJBL: CUJIA TSKECTH, CHIIA
YOPYTOCTH, HIEKTPUUECKas U MarHUTHAsI CUJIBI,
cuJia TPEHUsI, CUJia JaBJICHUS. 3aBUCUMOCTD
pe3yJibTaTta ICMCTBUS CUJIbI OT €€ 3HAYEHUS,
HaIpaBJICHUS, TOYKH IPHIIOKEHHUS.
JdemoncTpaumu. Tenexka, Ha KOTOPOU yKper-
JIEHA C)KaTasi IpyKUHA, HE TPUXOJNT B
JIBUOKEHUE, €CIIU €1 HE OT YEro OTTOJIKHYTHCS.
JBrKy1Iasics TeNeKKa, CTOJIKHYBLIUCH C
TEJICKKON TaKOM K€ MacChl, IPUBOJMUT €€ B
JIBIDKEHUE,

a caMa MpH 3TOM OCTAHABJIMBAETCSI.
[1nacTUNMHOBBIN MIAPUK, YIIaB HA TOBEPXHOCTh
cToja, u3MeHset coto hopmy. Korma k
MpY>KUHE MOABEIINBAIOT IPy3, OHA
pactarusaercs. JleMOHCTpaluu CHJI pa3andHOn
MIPUPOIBI.

3aBUCHUMOCTD Pe3yJIbTaTa JIEUCTBUS CHIIBI OT €€
3HAYEHUsI, HAITPABJICHU S, TOUKHU MTPUIIOKECHUS.
PaccmoTpeHue onbITOB U SIBICHUI
B3aWMO/JICUCTBUS TEJ C YKA3aHUEM CHJT
JIEUCTBUA U IPOTUBOAECUCTBUSL. PeakTuBHOE
nemwxenue. Jlemoncrpanuu. Bzanmoneiictere
JIBYX TeJie- )KeK PaBHOM Macchl, pa3HbIX Macc (¢
MOMOIIBIO MPUOOPa HA BO3AYIITHOM MOAYIITKE —

npunoxenus. Habmonenne
OIIBITOB C UCIIOJIb30BAHUEM
TEJICKKH, TIIACTHIIMHOBOTO
IapUKa, IPYXHUHBI C TPY30M.

HaOmronenne B3auMoaeiicTBUS TEL.
I'padpuaeckoe n3o0pakeHne cui.




[T/13M umu JIeTKOTIOABUKHBIX TEJICHKEK).
«CernepoBo kosieco». Mojenb pakeTsl.
JeMoHcTparuu

C MIOMOILBIO JIETCKUX UIPYIIEK.

15 | BecemupHoe | BeeMHpHOE TATOTEHHE, €M0 IPOSIBICHHUS: HaGntonenue 3a najgeHuem
TATOTCHHUE. naJIcHUE TeJ Ha 3eMJII0, IBH)KCHUE TUIAHET U pasnuuHbix Te1. U306paxkenue
Jledopmaru | CILYTHHKOB, IPHIIMBBL i OTAUBBL. CHila TSKECTH, CHUJIbI TSDKECTU. BrIunciieHne cuiibl
o €€ 3aBUCUMOCTb OT Macchl Tena. OTKphITHE TKeCTH Tena o popmyne Fr=9,8

3aKoHa BceMupHoro tarorenus M. Heroronom. H/xrem
Ennnuna namepenus cunsl — 1 vptoToH (H). Ha6umonemue PATHUHBIX
Jemoncrpanuu. [lagenue pa3au4HbIX TENl. BHIOB 1e(OpMALIHH.
BruinBanue BO/IbI U3 HAIIOJIHEHHOT'O CTAKaHA.

[IpuBeneHne NpuMeEpPOB pa3IMUHbIX
Pasznuuanbie Buapl neopmManuu: pacTspkeHue, BUOB 1ebOPMAIIH B IPHPOJIE,
c)KaTue, U3rud, ciBUT U Kpydenue. [IposiBieHne GEITY, yHeTa | HCTIONb30BAHMS
negopmaluu B pupojie, ObITY, yUeT U e OPMAIIHY B TEXHUKE
HCII0JIb30BaHUE B TEXHUKE.
Jemoncrpanuu. [Ipubop 1 1eMoHCTpauu
Pa3INYHBIX BUAOB Je(hOopMaIHH.

16 | Cuna Bo3HnukHOBEHHE CUITBI yIIPYTOCTH Ipu fedopma- | HabmrogeHne BO3HUKHOBEHUS CHIIBI
ynpyroctd. | uuu ten. Hanpasienue cuisl ypyroctu. 3a- YIPYTOCTH MU JepOpMaLnu.
Ycnosue BUCHUMOCTb CHJIBI YIIPYTOCTH OT J1e(hOpMaltH. HccnenoBanue 3aBUCUMOCTH CHJIBI
paBHoBecusi | OOBSCHEHHE BOSHUKHOBEHMS CHJIBI YIIPYTOCTH € | YHPYTOCTH OT Je(opMaluy.

TelL. TOYKH 3PEHHUS MOJIEKYIPHOTO CTPOCHUS BEWIE" | pagorg b rpyme.

ctBa. [IposiBiIeHHE CUIIBI yIIPYTOCTH B MIPUPOJAE,
B OBITY, yYeT U UCIOJIb30BaHUE €€ B TEXHUKE.

Omnpenenenne ycioBui, npu




Jlabopamopnas paboma «Habmonenue
BO3HUKHOBEHUS CHJIbI YIIPYTOCTH IpU
negopmanuny. JleMoncTpanum.
BO3HUKHOBEHHE CUIIBI YIIPYTOCTH B IIPYKUHE, K
KOTOPOM ITOABEIICH apuK. /leMoHcTpanys
CHUJIBI YIIPYIOCTH, BO3HUKAIOLIEH B pa3InYHbIX
Urpyukax. BeicTpen u3 npyxuHHOTo
IIUCTOJIETA.

VYcnoBus, npu KOTOPBIX TEJIa HAXOAATCA B [IOKOE
WM IBUXKYTCS PABHOMEPHO U IPSIMOJIMHENHO.
Jemonctpanuu. Craiiapl ¢ n300paskeHHEM T10-

JICTA IIapalllroTUCTa, ABUKCHUC TCII B
HEBCCOMOCTH U T. 1.

KOTOPBIX TEJIO HAXOJUTCS B IOKOE
uu nBkercs. M3obpaxenue cui,
JEHCTBYIONTUX HA TEJIO,
HaxoJIsI1Ieecss B paBHOBECHH

17

N3mepenue
CHJIBL.
Tpenne.

[ToBTOpEeHHE MaTepuaa: mkana npudopa,
olnpeziesieHue 1IeHbl AeJIeHUs, peena
U3MEPEHUM.

VYerpoiictBo nunamomerpa. Cuma TpeHus: ee
MPOSIBIIEHUE B MPUPOJIE, B OBITY, YCIOBUS €€
BO3HUKHOBEHUSI; IPUYUHBI BOSHUKHOBEHUS
TpeHus. TpeHue CKOIbKEHUS U TPEHUE KaueHHSI.
Jlabopamopnas paboma «V3mMepeHne CUIIbl
TPESHHSI.

JemoncTpauuu. J[MHaMOMETPHI pa3IuYHOTO
tumna. Mi3aMepeHnne Cuiibl TpeHUs TP IBXKCHUN
Opycka 1o cTody.

N3yuyenue ycrponcraa
nuHamoMmeTpa. M3Mepenue cuibl.
N3ydyeHne npuyrH BOSHUKHOBEHUS
CHJIBI TPEHMUSL.

CpaBHEeHHE TPEHHS CKOJBKEHHS U
TpeHus: kaueHus. HaOmonenue 3a
IMOKa3aHUuAMHN JHUHAMOMETpPa IIpU
HN3MCHCHHUHN KOJHNYCCTBA I'PY30B HaA
Opycke TpubomeTpa.

BeicTyruieHue ¢ goknanom.

[TpocnymmBaHue cooOIIeHHI
OJTHOKJIACCHUKOB




18

Onexrpuue
CKUE CHJIBI.
MaruutHoe
B3auMO/ICiiC
TBHE

OO0bsicCHEHHE AIIEKTPUYECKOTO B3aUMOICHCTBUS
Ha OCHOBE 3JIEKTPOHHOW TEOPUH. DIIEKTpU3aLus
Ten TpenueM. [lepenaya anekTpudeckoro 3apsaa
CONPUKOCHOBEHUEM. B3auMopelicTeue
OJIHOMMEHHO U Pa3HOMMEHHO 3aPsHKEHHBIX TEl.
[IpuHLHMII IEHCTBUS DIIEKTPOCKOIA.
Jlabopamopnas paboma «Habnronenue
B3aUMO/ICCTBUS HAAICKTPU3OBAHHBIX TEI».
JleMoHCcTpanum. DIEKTPU3alUs CTEPIKHEN U3
700HHUTA U CTEKJIa, OOHApYKEHHUE 3apsiia Ha HUX
C TIOMOTIIBIO OYMaKHBIX «CYJITAHOBY.
Onekrpockort. [lepenaya 3apsiga c onHOTO
3IEKTPOCKONA Ha JPYTOH.

[TocrostHHBIE MATHUTHI, TPUTSDKEHUE UMHU
JKeJe3HbIX (CTanbHbIX) Tel. [logocoBslie,
nyrooOpa3Hble, KepaMUYEeCKHEe MarHUTHI.
[Momoca MmarauTa, yCHIIEHUE MarHUTHBIX CBOMCTB
K ToJifocaM. MarHuTHasi cTpeinka. 3emMiis Kak
marHuT. Komnac. [IpumeHenne nocTosHHbIX
MarHuToB. Jlabopamoprnas paboma
«Habmo1eH1e MarHuTHOTO B3aMMOICHCTBHSI.
JemoHcTpanuu. PazinyHble MarHUThI, UX
JieiicTBUE Ha jKeJie3Hble (CTalIbHBIE) Tea.
Junamuk, tenedonHas TpyOka, MarHUTHas
3alenka.

Haomroienne B3auMoaeiCTBHS Ha-
AJIEKTPU30BAHHBIX TEJL.
OOBsicCHEHWE IPUHITNTIA ISHCTBHS
AJIEKTPOCKOTIA.

Brimonaenue 1abopaTopHOii
paboTHI.

HaOmronenne MarHuTHOTO
B3aUMO/IEHCTBH.

BrimonmHenue 1abopaTopHOi
pabotsl. PaboTa B rpymre.




19 | Hasnenue Cwuua naBneHus U gasieHue. EnuHuna naBieHust IIpuBeneHne NpuMEPOB CocoboB
— 1 mackans (I1a). CiocoObl yBeIUUEHUS U YBCIUYCHUSA U yMCHBIIICHAA
yMeHbIIEeH!s JaBjieHus. JleMoncTpanum. AABJICHHAL.

Pa3pes3anue Kycka IiacTUIMHA TOHKOU
MIPOBOJIOKOH MPH ICHCTBUH HEOOJIBIIION CHIIBI.
JlaByieHHe HA TIECOK MPH PA3TUIHON TUIOIIA TN
OTIOPBI.
20 | lasnenue B | [lpencraBieHue AOKIA0B 110 TeMe «JlaBaenue BricTymieHue ¢ nokiagamu,
KHAIAKOCTAX Te Ha onopy». 3akoH [lackans. Yuer u NpEICTABICHUE CXEM,
" ra3ax. | HCIOJIb30BaHHE TIepeIaun JaBICHUS WJLTIOCTPAIHIA, TPE3CHTAIHIHA.
JlaBnenue JKHJIKOCTSIMH H Ta3aMH 110 BCCM HANPABJICHUAM B | [[3yyeHue HCIIONB30BAHMS
Ha TIyOuHe | TEXHHKE. repeaaydn JaBJICHHS KUIKOCTIMU U
KUAKOCTH. Hemouctpamuu. [lap [Tackans. Hagysanue ka- razamu B TexHuke. Habmonenue 3a
MEpBI OT Ms14a, JIEXKAIICH Ha CTOJIE U HAKPBITOU A3MEPCHUEM JaBJICHNA HA PAa3HBIX
IJIOCKOW JOIIEYKOM C TPY30M: IPy3 TOJHUMAETCS ryOKMHax, 1O Pa3HbIM
Ha JIOIIICUYKeE. HaIIpaBJICHUSM.
Hanuune naBineHus BHYTPH KUIKOCTH, €T0 BblaBIDKeHHE THIOTES.
BO3pACTaHHMe C TIIyOMHOM. PaBeHCTBO 1aBieHuit DopMyIHpoBaHHe BBIBONA
BHYTPH KHJIKOCTH Ha OJHOH ITyOWHE 10 BCeM
HAIpPaBJICHUSM.
JeMoHcTpanuu. M3Mepenne naBieHus Ha
pa3HbIX NIyOMHAX

21 Coobmmarong 3aK0H COOOIIAIOIMINXCS COCYyOB. HpI/IMepBI HaOmronenne 3a YCTaHOBJICHHEM

neces coobmatomuxcs cocynos. [Ipumenenne

YPOBHS KHJIKOCTH B




COCY/IBL. COOOILAOIIMXCS COCYIOB: IITI03, BOAOIPOBO/, COOOIIAOLTUXCS COCYIaX.
¢donran. JlemoHcTpauuu. YpoBeHb BOJbI B OObsicHEHHE 3aKOHA
cooOuiaromuxcs cocyax. Mozesnb BOJOIPOBOAA, | COOOIIAIONIUXCS COCY/IOB.
Mozesb (POHTaHa. [IpuBenenue npumepoB

COOOIIAOLTNXCS COCY/IOB.

22 | BoItankuBa | BprankuBaromas Ciia, ee M3MEPEHHE HA OTIBITE. N3MepeHne BhITAIKUBAIOIICH
omas Cuia. | Jlabopamopuas paboma «V13mepenue cuibl. BeIaBHIKEHHE THIIOTES.
Hsyuenne BBITAIIKUBAIOIICH CHIIB». OOBICHEHUE TPUINH dopMmyHpOBaHKE BBIBOJIA.
ApXUMCIOB BO3HUKHOBEHHMS BBITAJKUBAIOIIEH CUJIBI. Brinonaenue nabopatopHoit
O CHIIBL. JleMoHcTpamuu. Y MEHbBIIEHHE Beca Tella, paboTL.

TIOTPYXEHHOTO B BOxy. JleiicTBue Pelenne kauecTBEHHBIX 33124 Ha
BBITAJIKUBAIOLIEH CUJIbI HA Pa3JIMYHbIC TENa, ¢. 71 yueOnuka
NOTpYXEHHbIE B BOAY. Jlabopamopnas paboma
«BpIsicHEHUE YCIOBUS MJIAaBAHUS TEID.
[TonrotoBka K KOHTPOJIBHOM paboTe.
23 | Konrtpoms | Koumponvhas paboma «JlaBieHue ®uaKoCTH Ha | PellleHne KadeCTBEHHBIX,
ast pabora. | rmyOuHe. JleiicTBHE KHUAKOCTH HA IOTPY)KCHHOE | KOJIMYECTBEHHBIX 3a71a4,
B HEE TEJION. BBITIOJITHEHHUE IKCIIEPUMEHTATEHOTO
3aJlaHusl.
dusnueckue U XuMudeckue sipieHus (7 1)
Mexanndeckue sBiieHus (3 1)
24 | Mexannue | Mexanuueckoe aBikeHne. TpaekTopus. Habmrozienne 3a 1BIKeHIEM
CKOE Pasznuunbie Buae! neuxenus. [Ipumepsr Pa3InHBIX TEII.
JIBWDKEHHUE. | Pa3IMYHBIX BUIOB JIBHKEHUS B IPUPOJIC U AHanus JIBHKCHHUS, OTIPE/ICIICHIE




CkopocTb

TCXHHUKCE. HyTB " BpEMs IBUKCHUA, USMCPCHHUC

€ro BHA.

NBIDKCHUS. | TYTH U BpeMeHH. [leMoHcTpanum. TTOMCK NPUMEPOB Pa3IMYHbIX
JleMOHCTpanuu pa3InyHbIX BUIOB ABHKCHHS. BH/IOB IBHIKEHNS B [IPUPOJIE 1
JIBYDKEHUE Pa3InYHBIX UTPYIICK. TEXHUKE.
CKOpOCTh paBHOMEPHOTO JABMOKEHHSI. EJMHUTIBI BbIUKC/IEHHE CKOPOCTH JBHIKEHUS
U3MEpPEHUS CKOPOCTH (M/C, KM/4 U T. II.). YUEHHKA 110 KIIACCY.
YCcKOopeHHOE U 3aMeJICHHOE JABIKEHHE,
PUMEPBI YCKOPEHHOTO M 3aMEJIEHHOTO Brrancrenne CKOpOCTH
P — CaMOJIBIIKYIICHCS TEICKKU
Jlabopamopnas paboma «Berauciienue
CKOPOCTH JIBXKCHHUS OpyCKay»

25 | Peurenu Pemenue 3amau Ha pacueT CKOPOCTH, ITyTH U Pemrenue 3a1a4 Ha BBIYHCIICHHE

e 3a/1a4 BpPEMCHU JIBYDKCHUS, pelieHue MyTH, CKOPOCTH, BPEMEHH
IKCIEPUMEHTANBHBIX  3amad  Tuma: 1. JIBYDKCHUS
Paccuurats Bpewms,
3a KOTOPOE JIETKOIOIBUKHAS TeNIeKKa MPOeIeT
JUTMHY cToNa. 2. PaccunTars myTh, KOTOPBIH
npoiaer tenexka 3a 20 ¢. (CKopoCcTh TeekKH
olpeieNieHa Ha NPebIAYIIEM YPOKeE.)

26 3BYK. 3BYK KaK MCTOYHHUK HH(pOpMAIIUU YeloBeKa 00 Habmronenye MCTOYHUKOB 3BYKA.
Pacnipoc OKpy’KaromieM Mupe. MICTOUHMKH 3BYKa. Beimonuenue nabopaTopHoit
TpaHeH! Konebanus — HeoOxoauMoe yciaoBue pabotsl. PaboTa B rpymmax.
€ 3ByKa BO3SHMKHOBEHH 3BYKA. Habmtoienue oneIToB,

Jlabopamopnas paboma «Habmonenue
HUCTOYHHUKOB 3ByKay.

JemoncTpanuu. PazHooOpa3Hbie HCTOUHUKU

MOJTBEPKIAIOIINX pa3Inyue
CKOPOCTH 3BYKa B Pa3HbIX CPEIax.
Pabora ¢ wutroctpauusaMu




3BYKa M KOJICOTIOLIHECS ICTAIU, TOPOKIAFOIINE
3BYK. V3BiI€UeHHE 3ByKa C MOMOIIBIO
LIEHTPOOEIKHON MaITMHBL: cupeHa 3ecOeka,
3yOuarbie Koseca. CKOpOCTh 3ByKa B pa3IMYHbIX
cpenax. SIBneHue oTpakeHus 3ByKa. IXo.
Hcnonb30BaHue SIBICHUS OTPAKEHUS 3BYKA B
TEXHHUKE. [ 0J10C ¥ cIyX, TOpPTaHb U yXO.
JleMoHCTpaLUH. OtcyrcTBUE 3ByKa
paboTaromero 3BOHKA, MOMEIIEHHOTO IIOA
KOJIOKOJI, U3-110JT KOTOPOTO OTKa4aH BO3IyX

y4eOHUKa

TerutoBble siBieHus (4 )

27

TenmoBo
e
pacump
CHHUE.
Yuer wu
HCIIOIb3
OBaHHE
TEIIOBO
o
pacump
ESHHS

Camocmosmenvras paboma «MexaHHUECKOE
JIBUKECHHE.

TennoBoe paciupenue tein. Jlabopamopnas
paboma «Habmroienne n3MeHeHust oobema
KHUJIKOCTEW U Ta30B IPH HATPEBAHUU U
OXJTaXICHUM» (OTTMCaHHE TAHO B METOAMYECKOM
TTOCOOHH).

JleMoHcTpanuu. Paciupenue ten npu
HarpeBaHuu ¢ nomouibio npudopa «Iap ¢
KOJIBLIOM» U JIp.

Jlabopamopnas paboma «Habmonenue
W3MEHEeHHUS JITTMHBI Tella TPH HarpeBaHUH U
OXJTXKICHUN.

Pemenne kayecTBEHHBIX U
KOJINYECTBEHHBIX 3a]1ay.
Brinonaenue nabopatopHoii
pabotbl. HabmoneHue TennoBoro
pacuIrpeHust pa3InIHbIX Tell.

Brimonnenue nabopaTopHoii
pabotsl. [IpocnymmmBanue
COOOIIEHU.

Beictynnenust ¢ cooOuieHusmu,
[IPEACTABJIICHUE PUCYHKOB, CXEM,
IIPE3EHTAL.




CooOrieHns ydammxcst 00 UCTIOTb30BaHUT
TEIUIOBOTO PACHINPEHUS B TEXHUKE.

28 | ITmaBne [Ipomeccrhl nnaBneHus: U OTBEPAECBAHUS, UX HaOmronenue 3a TagHueM JIba.
HHE U 00BSICHEHUE C TOUKH 3PEHUS CTPOCHUS BreimonHenue nabopaTopHbIX
oTBepIIe BelecTBa. Jlabopamopras paboma «OTIUBKa pabot. Pabota B rpymnre.
BaHHE UTPYIICYHOTO COJAATHKAY.

Jlabopamopnas paboma «HarpeBanue
CTEKJISTHHOU TPYOKMY.

Jlabopamopnas paboma «Habmoienue 3a
ILUIABIIEHUEM CHETA.

Jdemoncrpanun. TasHue Jib1a B BOJE
(oTMeuaeTcs MOCTOSIHHASL TEMIIEPAaTypa CMECH)

29 | Ucnape [Iponecc wucmapeHus ¥ KOHJACHCAIMM, WX Hab6nronenue 3a nporeccamu
HHE WU OOBSICHEHWE C TOYKH 3PECHHS CTPOCHUS WCTIApEHUS U KOHJICHCAIUH.
KOH/EHC Beniecrea. Mcmapenune M KOHIEHcanus B BriaBrmkeHne rumnore3 00bsICHEHUS
anusl. OprAponEL. ATHUX SBJICHUH C TOUKHU 3PEHUS
Wsyden I[eMOHCTVpamm. KonpeHcanus kanenb BOJIbI HA | CTPOCHHS BEIIECTBA.

He XOJIO/IHOH MOBEPXHOCTH METAIIA, IOMEIIEHHOTO | Oppenenenue hakTOPOB, OT
Tnporecc Ha/l KUTIAIICH BOMIOH. KOTOPBIX 3aBUCHT CKOPOCTb

a 3aBHUCHUMOCTh CKOPOCTHU UCTIAPEHUS KUIKOCTH UCTIAPEHUS KUIKOCTH.
HCTIapeH OT POJia )KUJKOCTH, TEMIEPATYPHI, MIIOMIAAH PaccMoTpenune kauecTBEeHHBIX
us CBOOOIHON TOBEPXHOCTH. 3aJ1a4 ¥ BOIIPOCOB.

KHIKOC Jlabopamopnas paboma «OT 4ero 3aBUCUT CKO- BEITIONHEHNE Ta6OPaTOPHBIX
Teii POCTh UCTIAPEHUS KUAKOCTU?» OXIIaxaeHne pa6ot. Pabota B rpymie

JKUJIKOCTEN IIpU UCITapCHHUU.




Jlabopamopnas paboma «Habnronenue
OXJIQXKACHUS KUJKOCTH IIPU UCTIAPECHUN Y.
JemoncTpaumuu. Paznuuneie ckopocTu
ucrapeHus Bobl, ddupa, criupra. OXIaxaeHue
JKUJIKOCTHU TIPU UCTIAPEHUU

30 | Temnomne [Iporiecc TeIUIoNepeaayH, PUMEPh IPOSBIeHNs | DBbIIOIHEHNE 1a00paTOPHOH

pemava TEIUIONEPEIauy B IPUPOJIE, YUETA U pabortel. PaboTa B rpymre.
HCIIOJIb30BaHUs B TeXHUKE (06€3 yKa3aHUs BUIOB Habnronenue pasHbix BUI0B
TEIUIONIePEIayuHm ). TCIIONCpENaIn
Jlabopamopnas paboma «Habmonenue
TEIJIONPOBOAHOCTH BOJBI U BO3/LYyXa.
JdemoHcTpanmm. TermnonpoBogHOCTH
Pa3JIMYHbBIX METAJIJIOB. HarpeBanue
TEPMOCKONIA M3JYYEHUEM OT JaMIIbl, OT
ropsiuero  tena.  llepememmBanue — croeB
KUJKOCTU TIPU €€ HarpeBaHUH (KOHBEKIIHS)

31 HOBTOpe HOBTOpeHI/Ie. HOZ[FOTOBK& K FOI[OBOﬁ Pernrenne kauecTBEHHBIX U
HHUCEC. KOHTpOJ'H)HOI\/’I pa60Te KOJIMYECTBCHHABIX 3a1a4
IToxroro
BKa K
TO1I0BOH
KOHTPOJ
bHOU

pabote




32

T'onoBas
KOHTPOJI
bHAS
pabota

T'o0osas konmponvHas paboma

Pelenne kaueCTBEHHBIX 3ajJad.
Brinmonaenue OKCIICPUMCHTAJIBHOT'O
3aJlaHusl.

33-
34

PesepsH
oe
BpeMs

6 kiacc (34 4, 1 4 B Henmemi0)

JMemoncTpauuu. Bo3HrKHOBEHUE
ANEKTPUUECKOTO TOKA B IPOBOJHUKE,
3aMBIKAIOIIEM JIBA I1apa, 3apPsHKEHHBIX

Ne | Tema ypoxa XapaKkTepUCTHKA BUIOB
yp P Cozepianne ypoka HCETCJIBEOCTI/I y‘laIHIIl/IXCH
OKa
dusnveckue U XuMuieckue spieHus (16 )
DeKTpoMarHuTHbIC ABICHUS (4 1)
1 3feKTPquCK DJIEKTPUYECKUI TOK KaK HAIPaBICHHOE Ha0mosienue onpITos,
HH TOK. JBUKCHHEC 3apsHKCHHBIX YacThil. HampshxeHue MOATBCPXKIAIOIIMX YCIIOBHS
Hampsoxenue. KaK yCIIOBHE BO3HUKHOBEHHUS IEKTPHUECKOTO BO3HUKHOBEHMSI DJIEKTPUUECKOTO
Cuna Toka. TOKA. VICTOYHUKH ITOCTOSIHHOTO H TOKa.
Hcrounuku MIEPEMEHHOT'O TOKA. Beruucnenue neHsl 1eIeHus
TOKa IIKaJIBl aMIIepMeTpa 1

BOJIbTMETPA.
BxiroueHue ammniepmerpa u
BOJIbTMETPA B DJIEKTPUUECKYIO




Pa3HOMMEHHO (ILIapbl YKPEIUJIEHBI Ha
AIIEKTPOMETPAX, IPOBOJHUK COCTOMUT U3 JBYX
4acTel, MEKIy KOTOPBIMH YKPEIUIEHAa HEOHOBAs
Jamnoyka). B mepBom omneite miapel 3apsyKaroT
0T 500HUTOBOM M CTEKJISIHHOM MaJloyuex.
[IpoBoxst onbIT BTOPOM pa3, IPUCOECIUHSIIOT
1I1apbl K pa3HOMMEHHBIM I10JII0CaM
3J1eKTPO(OPHON MaIINHBI.
JleMoHCTpanysi NOTOKa BOJbl, BOSHUKAIOLIETO B
TpyOe MeXIy IBYMs COCyIaMH, YCTaHOBIICH-
HbIMM Ha pa3HbIX BbIcOTax. JleMoHcTpanus
pPa3IUYHBIX MCTOYHHUKOB TOKa: aKKyMYJSTOD,
Oarapeiika, TeHepaTOp IMEPEeMEHHOro0  TOKa.
OcmuiorpaMMbsl — [IEPEMEHHOIO  HAIIPSIKECHMUS,
CHUMAaeMOIo C 3aKMMOB T€HEpaTopa, MHUKpPO-
(oHa, OCBETUTENIBHOI CETH.
Cuna Toka, eTuHUIA U3MEPEHUS CUJIbl TOKA —
1 amnep (A). [Ipumepsl pa3nuyHbIX 3HAUEHUIN
cuiibl Toka. Hanpsbxkenue, enununa usmepe-
Hus HanpsbkeHuss — 1 BosbT (B). [Ipumepst
pa3IMYHbIX 3HAYCHUN HalpsDKEHUs. AMIiep-
METP U BOJIBTMETP.
JleMoHcTpanuu. AMIEpMETpbl U BOJIBTMETPHI

LEMIb [T U3MEPEHMUSI CUJIBI TOKA U
HaIIPSKECHUS

2-3

[IpoBogHMKHM
"
JMBJIEKTPUKU.
DNEKTPUUYECK

[TIpoBOIHUKYN U TUANEKTPUKHU: ONPEICIICHHE,
npuMepsl U pumeHeHne. CocTaBHbIE YacTH
AJIEKTPUYECKHUX IEeTIeH 1 X 0003HaYEHUS Ha
cxeMe.

C6opka MPOCTENUIINX

AIIEKTPUUYECKUX IIeTIeH.
M3mepeHue Toka M HampsOKCHUS B
IeTTH.




ue 1enH. Jemonctpanuu. [IpreMbr cOOpKU MPOCTEHIIINX Cbopka uenemn c
[locnenoBare | 3ME€KTPUUECKUX LENEH, N3MEPEHUS TOKA U IIOCJIEZI0BATEIbHBIM COEJTUHEHUEM.
JBHOE U HANpPSDKEHUS B LEIH.
napauienbioe | IlocnenoBarenbHOE U apaebHOE COEIUHEHUS
COEIMHEHUE IIPOBOJHMKOB, UX OTJINYMS, UCIIOJIb30BAHUE B
pa3IMYHBIX LETISIX.
Jewncreus HarpesarenbHoe nelicTBHE TOKA, €70 HaOmronenue TemioBoro u
SJICKTPUYCCKO | ppuMeHeHHe B OBITOBBIX MPHOOpaXx. MAarHuTHOTO J€HCTBHUS TOKA.
I'0 TOKa Jlabopamopnas paboma «Habmonenue COopka mpocreimiero
TEIUIOBOTO JICUCTBHUS TOKA. AIIEKTPOMArHUTA.
MaruutHoe qeicTBUE TOKA. BrimonHenue 1abopaTopHbIX
ﬂa6opamopHaﬂUpa60ma «Habmonenune pabot. Pa6ora B rpymie
MarHUTHOT'O IEUCTBUS TOKa.
DONEKTPOMAarHUThl U UX MPUMEHEHHE.
Jdemoncrpanuu. Harpesanue cimpanu
JIEWCTBUEM TOKa. JIeHCTBUE TOKA HA MATHUTHYIO
CTpEJKY. DJIEKTpOMarHuT. Moneins
tenerpadHoro annapara. TexegoH. XumMuueckoe
JIeWCTBHE TOKa
CsetoBbie sBaeHus (5 4)
Ceer. IIposepounas paboma «INEKTPUUECKHUI TOK. Hab6nronenue paznunyHbix
Hcrounuku CaetoBblie sBieHHs. CBET KaK HCTOYHHUK HCTOYHUKOB CBETA.
CBETa. UH(OpMaIIUHU YeTIoBeKa 00 OKpYIKaloIIeM MUpeE.

CBET U TEHb.

Hcrounuku cBera: ropss4re U XOJOJHBIC.
I[eMOHCTpaIII/II/I. H3Hy‘ICHI/IC CBCTAa PA3JIMIHBIMU
HNCTOYHHUKAMU.

OO0bscHeHne TpUYrH
COJIHEYHBIX U JTYHHBIX
3aTMEHHUH C IIOMOIIBIO
npubopa COTHEUHOTO U




O6pa3zoBanue TeHu ot nperpazsl. [IpoxoxaeHue
CBETa CKBO3b OTBEPCTHE.
Jlabopamopnas paboma «CBET U TEHbY.
JNemoncrpanuu. O6pa3oBaHue TeHU OT
nperpaabl. [Ipubop colHeYHOTo U TyHHOTO
3aTMEHUS

JYHHOT'O 3aTMCHUSL.
Brimonaenue 1abopaTopHoii
paboTHLI.

Orpaxenue Jlabopamopnas paboma «OTpakeHre CBeTa M3ydenue 3aK0Ha OTPAXKEHUS C
CBCTA. 3epKaJIoM». 3€pKaJIbHOE U PaCCEIHHOE ITOMOILBIO 3€pKAJL.
3epkana u ux oTpaxeHue. [IposiBiieHNE 3aKOHA OTPaKEHUS B Brimonaenue nabopatopHoit
IIPUMCHEHHE JICHCTBHUH 3epKal. 3epKana IUIOCKHE, BBIITYKIIbIe | paboThl. Pabora B rpymie.
1 BOrHYyThIe. CBOMCTBO 3€pKal U3MEHSTh Brimonnenue nabopatopHoit
HaIpaBJIeHUE CBETOBOIO IyuKa. Mcrnons3oBanue | pabotsl. [ToiaydeHue n300paxkeHus
3epKaJl. MpeIMETa B IIIOCKOM 3€pKaje.
JdemoncTpanuu. /[emMoHCTpanus 3aKkoHa
OTpakeHHsI ¢ TOMOIIIBIO Tpudopa Mo
reoMEeTpUYECKOUN onTuke. J[eMoHcTpanus
MIJIOCKOT0, BBIITYKJIOTO U BOTHYTOT'O 3€pKaJl.
XapakTtep n300pakeHUs B TNIOCKOM 3epKaJie.
OO0BsicHeHne BOSHUKHOBEHUSI MHUMOTO
M300paXXEHHS C IOMOIIBIO0 TOCTPOCHHUS.
Jlabopamopnas paboma «llomyuenue
M300paXeHHs B TUIOCKOM 3epKajie) (OMHcaHue
JTAaHO B METOJIMYECKOM MTOCOOUN)
Ilpenomienne |  Spnenue npesomieHus cBera. 3MeHeHne Brimonuenue naboparopHoi
CBCTA. HaIpaBJICHUsI CBETOBOTO JIyda IIPH MEPEX0JIe U3 pabotel. PaboTa B rpymre.
JIun3a.

OZHOM Cpeabl B IPYTYIO.

Ha6HIOI[eHI/Ie 3a NPCIOMJICHUECM




Jlabopamopnas paboma «Habmonenue 3a
IPEJIOMIICHUEM CBETaY.

JNemonctpanuu. [Ipenomnenue ceera Ha
IpaHUIle BO3IYX — BOJIA, BO3YX — CTEKIIO.
Paznuunbie TUTIBI THH3: COOUPAOIINE U
pacceuBaromue. OoKyc TUH3bL. Y BEIHYCHHE
JIVH3BL

Jlabopamopnas paboma «HabnroneHue
U300paKEHUI B JIMH3EY.

JemoHncTpamuu. J[eMOHCTpaIUs CBETOBBIX
MYYKOB, MOJYYSHHBIX TIPU TTOMOIIU
coOmparoIei U pacceuBaroIIeH TuH3 (Ipudop
110 TEOMETPHYECKON ONTHKE)

CBCTA.

Hab6mronenue nzo0paxeHuii B
JINH3E.

Ormrruueckue
IpUOOPBHI.
I'nas u ouxkn.

Hasznavenue u HCONBb30BaHME ONITUYECKHUX
npuOopoB: (oToamnmapara, IPOESKTOPOB,
MHKPOCKOIIA, TEJIECKONA; UCTIOJIb30BAaHHUE B UX
KOHCTPYKIIUU JIMH3 U 3epKai (6e3 pacCMOTpEeHUS
X0J1a CBETOBBIX JIy4ei).

JemoncTpauuu. Paznmnunbie ontuyeckue
MpUOOPHI; UCIIOIH30BAHNUE B HUX JIMH3 U 3€pKall.
CtpoeHue riasa, HeKOTopble QYHKIUHU €To
OTJeNnbHBIX yacTell. 300paxenue,
noytygyaemoe Ha cetuatke. Hegocratku 3peHust:
OJIM30PYKOCTH U JAITBHO30PKOCTB;
WCTIOJIb30BaHUE OYKOB JJIS KX UCIIPABJICHHUS.
JdemoncTpauuu. Mojens riiasa, Moaenu

Pabora ¢ ontuueckumu
npuOopaMu U TaOIUIIAMH.
OO6cy>kaeHne BO3MOKHOCTEH
KOPPEKIMH 3PEHUS C TOMOIIBIO
OYKOB




6HH30pyKOFO " JAJIbHO30PKOTO I'J1a3a;
HCIIPABJICHUC 3TUX HCAOCTATKOB 3PpCHUS C
IIOMOIIBIO JIMH3

9 Lser PaznoxeHnue 6e10ro cBera ¢ NOMOIIbIO OOnbsicHeHHE 1IBETA TEII.
npusmel. Criektp. [lopsaok cinenoBanus HaGmtoneHune pasinoxeHus
LBCTOB B CIICKTPC. Panyra. O0bscHeHue IIBE€Ta 0eJioro IIBETA C IIOMOIIBIO
TelL MIPU3MEL
JemoHncTpanuu. Paznoxxenue 6esoro ceera B Penrenne kauecTBEHHBIX 3a1a4,
criextp. Kpyr Herorona. Cnainer ¢ 3a/1a4 Ha IOCTPOEHUE X0/1a JIyya.
n300pa’keHNeM pagyru
Camocmosmenvras paboma «CBETOBBIE
SIBJIICHUS

Xumudeckue siBieHust (7 1)

10 | Xumunueckne XUMHUYECKUE PEAKIIUU KaK IIPOLECCHI BrimonmHenue sabopaTopHOi
SIBJICHUA. 00pa3oBaHMs OJHUX BELIECTB U3 IPYTHX. pabotsl. Pabota B rpymre.
3akoH [Ipu3Hakyu XUMHUYECKUX SIBJICHUH U YCIIOBUS UX HaGnronenue pusnveckux u
COXPaHCHHUA npotekanus. Jlabopamopnas paboma XUMHUYECKUX SIBJICHUN.

MaccChl. «Habmoaenne Gpu3nyecknx 1 XMMHYECKHX

SIBIICHUI.

JemoncTpaumnu. Beigenenue temia u cBera
MIPHU PEaKIMK TOPEHUs; 00pa30BaHHUE OCAJIKOB,
M3MEHEHUE 1[BETA MTPU B3aMMOJICHCTBUH
JKeJie3a ¢ paCTBOPOM MEJHOIO KyIopoca;
BBIJICJIEHUE Ta3a B PEaKIMU B3aUMOICHCTBHS
pacTBOpa COIbI C KUCIOTOM.

OObsicHeHHE TPOTEKaHUSI XUMHYECKIX

OObscHEHnE MPOTEKAHUS
XUMHYECKUX PEAKIIUH.
Ha0mroieHre ommeITOB ¢ BECAMU.




peakLuii C MOJIEKYJIAPHON TOUYKH 3PCHUSL.
Pacnan BemecTB 1 MOJIEKYJ HA aTOMBI WK
MOHBI, 00pa30BaHUE U3 HUX HOBBIX BEILECTB.
CoxpaHeHue Macchl BEIECTB B XMMUUYECKUX
peakuusax. Jlemoncrpanuu. ONbITH C BECAMM.
1. Ha oxHO# yaike ypaBHOBEIIEHHBIX BECOB
PacCIOJIOKEHBI [1BA COCY1a C PACTBOPAMHU
xJyiopuza 6apus u cyibdara HaTpus. PacTBopsl
cmemunBaroTces. [locie nposenenus
XUMHYECKON PEAKLIUHA MacCa BEIECTB
COXpaHsETCsl, PABHOBECHE BECOB HE
Hapymaercs. 2. CMemaTh pacTBOp MIEIOYH C
n00aBKoH (heHoITaTCHHA C KUCIOTOH.
PaBHOBecue BecoB Takxke He HapymmTes. 3. Ha
OJIHOM M3 YalleK YPaBHOBEIICHHBIX BECOB
Haxoauted ceeda. [1o mepe ropenust ee macca
YMEHBIIAETCS — PAaBHOBECHUE BECOB
HapyIaeTcs

11

Peakun
COCJIMHEHMS U
Ppa3IoKEHUS.
OKcHIBI.

[ToBTOpEHME 3HAKOB XUMUYECKUX IJIEMEHTOB.
PeaKIII/II/I COCANHCHUA U pa3J'IO)KeHI/I$I.
demoncTpaumu. PaznoxeHnne nepexkucu BoA0-
poaa, BOJbl, TOPEHHE BOJOPOA B KUCIOPO/IE;

B3anMogercTBre okcruaa kanplusg CaO ¢ BOgoH.

Oxcupl Kak CII0KHBIE BEILIECTBA, COCTOALINE
U3 IByX XUMHYECKHX 3JIEMEHTOB, OJMH U3
KOTOpBIX Kuciaopo. [Ipumeps! Hanbonee
pacnpoCTpaHEHHBIX OKCHJIOB, UX

[ToBTOpEHME 3HAKOB
XUMHUYECKUX IJIEMEHTOB.
Ha6nronenue onbITOB 110
Pa3N0KEHUIO0 XUMUYECKHUX
AJIEMEHTOB.

[IpuBenenue MIPUMEPOB
pactpocTpaHeHUsT OKCHJIOB B
IPUPOJIC u 170
HCIOJIb30BaHUSI.




pacnpocTpaHeHue B IPUPOJIE U
UCII0JIb30BaHUE.

Jemoncrpanuu. [Tokas naubonee
pacrpoCTpaHEHHBIX OKCUJ0B, KOJUICKIIUM
00pa3oB rOPHBIX MOPOJ

Pabota ¢ xonneknueit o6pasinon
TOPHBIX TIOPOJT

12

Kucnotsl.
OcHoBaHus.

OCHOBHBIE CBEJICHUS O KHCIIOTaX, TPHUMEPbI
HanboJiee pacpoCTpaHEHHBIX KUCIIOT.
VMcnonp30BaHue KMCIOT B HAPOIHOM
x03sicTBe U ObITY. [IpaBuia oOpaienus ¢
HUMMU.

Pacrnio3HaBaHue KUCIIOT.

JdemoncTpauuu. /[eiicTBUE KUCIOT Ha
WHJIUKATOphl. PacTBOpEeHHE KHUCIIOT B BOJIE.

Brigenenue Tenia IIpHu paCTBOPCHUHU KUCJIOT.

OOyrnuBanue Oymaru 1 Jy4YMHKH
KOHLICHTPUPOBAHHOM CEPHON KHUCIIOTOM.
JelicTBue coapl HA KUCIIOTY.

OO01re cBeIeHHs 00 OCHOBAHUSX,
pacTBOpPUMBIE OCHOBAHUS — IIECJIOYH;
W3BECTKOBAsI BOJIA, TallleHAast U3BECTh.
[IpuMeHeHre OCHOBaHUI B HAPOJIHOM
x03s1cTBe, ObITY. [IpaBuna oGpamenus ¢
ocHoBaHUsIMU. Pacrio3HaBaHKE OCHOBaHUM.
Peaknus HelTpanu3anum.
JdemoncTpaumu. JleiicTBre menoden Ha
WHIUKATOpBL. Bolaenenue temia npu

ITpuBenenue npumepoB
UCIOJIb30BAaHUS KUCIIOT B
HapOJHOM XO035HCTBE U OBITY.

Pacrio3naBanue KHUCIIOT.
HaOmroienne omneITOB €
KHCJIOTaAMH.

IIpuBenenne npumMepoB
HCIIOIB30BAHMSI OCHOBAHHUH B
HAPOJHOM XO35HUCTBE U OBITY.
HaoOmronenue onnIToB

¢ meIo4YaMu




pacTBOpeHMH Lenoueil. Helitpanuzanus Kuciaior
1 OCHOBaHMM.

13

Comu

Conu Kak ClI0KHbIE BEIIeCTBa, B COCTaB
KOTOPBIX BXOJST HOHBI METAILJIOB U

KHCIIOTHBIX OCTaTKOB. [IpuMepsI comnei,
pacnpocTtpaHeHue ux B npupoje. CBoiicTBa u
IIPUMEHEHHUE Psiia COJIEH: IOBAPECHHOM COIU
NaCl, const Na2CO3, meiHOTO Kymopoca
CuSO4 u mp.

Jlabopamopnas paboma «BrisicHeHUE
pPacTBOPUMOCTH COJICH B BoJIe» (OMMCaHUE JaHO
B METOJIMICCKOM MTOCOOUH).

Jemoncrpanun. O6pasisl coneil. [Ipumepst
IIPUMEHEHHUs coJiel (caiiabl)

Brimonnaenue 1abopatopHoit
paboThI. 3aoTHEHHUE TAOIHIIEL.

14

benku, xKupsl
U YTIIEBO/BI.
[Ipuponnsrit
ra3 u He)Tb.

benku, ®KUpHI U YIIeBObl KaK BaXKHEHIIIHNE
NUTaTEeNbHbIEC BEIIECTBA /ISl OpraHu3Ma
yenoBeka. Jlemoncrpauuu. O6pasist
IPOJYKTOBBIX YIIaKOBOK, HA KOTOPBIX YKa3aHO
coJiepKaHue B MPOYKTax OeNKOB, )KUPOB U
YIJIEBOJIOB.

[TpoucxoxxaeHne MPUPOIHOTO T'a3a, He(TH, YIIIs
KaK [POAYKTOB THUEHUS pa3IMYHBIX
OpPraHMYeCKHUX OCTATKOB 0€3 JJ0CTyIa BO3yXa
npu Oonbiux AaBieHusix. Hanbonee Baxxubie
MecTopokaeHus Hedtu u raza B Poccnu, nx
3HaYeHHE KaK UCTOYHUKOB JUISI ITOJTyYSHHS

Pabota ¢ o6pazuamu
MPOJYKTOBBIX yIIaKOBOK.

Pab6ota c oOpa3uamu HehTH 1
HEPTEnpOIyKTOB.

Haxoxxnenue Ha pusnueckoi
kapte Poccun Hanbosee BaxKHBIX
MECTOPOKJCHUN HeTH U ra3a




Pa3INYHBIX BUJIOB TOILIMBA M KaK BA)KHEHIIIETO
CBIPBS JJI1 XUMHYECKON TPOMBIIIUICHHOCTH.
Nemoncrpanuu. O6pasus! HeGTH U
HEPTENPOIYKTOB, TPOAYKTOB
He(dTenepepabOTKH U epepaboTKH ra3a

15 | KourponbHast Konmponvnas paboma «XuMuueckue Penrenune xaueCTBEHHBIX 3a/1a4.
pabora SIBIICHUS Brinonnenue
AKCIICPUMEHTAJILHOTO 3/ IaHHs
16 | IloBTOpenue u | [JosropeHue MPOHICHHOrO MaTEpHAIA. [ToBTOpEHME IIPOICHHOTO
00001meHne MaTepHaina, paboTa ¢ TecTaMu
pasznena
Yenosek u npupoja (15 u)
3emutst — tuianera CoyiHeuHOH cuctemsl (3 9)
17 | Hdpesusist 3amaun, KOTOPhIE PEIIaeT aCTPOHOMUS, 3HAKOMCTBO CO 3BE3/JHBIM HEOOM
HayKa 3HAKOMCTBO CO 3BE€3IHLIM HEOOM, CO3BE3IH. M CO3BE3IUSIMU C
a4CTpOHOMHA. JpeBHUE aCTPOHOMUYECKUE UHCTPYMEHTBI U HCIIOJIb30BAaHUEM CIIAHJI0B U
B mupe 3831 COBpPEMEHHBIE METOJbI aCTPOHOMUYECKUX HarJIsIIHBIX TTOCOOUIA.
Kapra WCCIIEIOBAHUM. Haxoxnenue Ha xapre
3BE3IHOTO Jemoncrpamun. Craiipl u3 KOMILIEKTOB 3BE3/IHOTO HEOA CO3BE3 NN U
HEDA. ABUMYT | ((Cosesusi» n «TenecKombly Mo ACTPOHOMUHM HauboJsee SpKUX 3BE3I.
1 BBICOTA mis 11 knacca. Pucynku us atnaca ['eBenust.
CBETHII

Onpoc: HaxoXk/IeHne Ha U300pa’keHUH CO
cJlaiiia 3B€3JHOr0 HeOa U3BECTHBIX CO3BE3IH.
Kapta 3Be3nnoro ne6a. Haxoxaenue Ha kapte
co3Be3/Iui 1 HauboJee APKUX 3Be31. ASUMYT U
BBICOTA CBETHJI, MX ONPEAEICHHUE C TOMOIIIBIO




actpossiouu. [IpakTuueckue ykazaHus 10
W3TOTOBJICHHUIO aCTPOJISIOHH.

HemoncTpaumu. Cnaiinel «Co3Be3aus», kKapTa
3BE3HOTO HeOa, MPUOOP IS ONIPEICIICHUS
TOPU3OHTAIILHBIX KOOPAMHAT, CaMOJIeTbHas
acTpossions

18 | Connue. Connue. IlepBbie npeacTaBiaeHus o €ro Pa6ora c Tabnuueit «ConHeuHas
Conneynas cocrase U Temrneparype. Mzsmenenus cUCTEMAY.
cucreMa. COJIHEUHOH akTUBHOCTH. COJIHIIC U )KU3Hb OO0BICHATDL poib CouHiia mig
lNoguunoe n Ha 3emse. Comneynas cucrema. CtpoeHue JKH3HU Ha 3emuIe.
CYTO4HOE CoJlHEe4HOI CUCTEMBI. OrnpeieeH e IPIYHH CMEHEI
JABHKCHHC JemoncTpanuu. doTomMareprasl ¥ Claaiabl BpPEMEH roJia, JIHS U HOYH
3emJu. 0 TeMe ypoKa.
JIBrmkeHue 3emiln: BpallleHue BOKPYT CBOE
ocu u obparenue Bokpyr Connna. [Ipuunnel
CMEHBI JHS U HOYU, BPEMEH roja.
JemoHcTpanuu. J[eMOHCTpanus TeLTypust
19 | Jlyna — JlyHa — eCTeCTBEHHBII CIIyTHUK 3eMJIH. Pabota c rmoGycom u kapToi
€CTeCTBCHHBIN | JIBm>keHus JIyHbl BOKpYT 3eMiid U BOKPYT Jlynsl. Pabora ¢ Mmonienbio JIyHbI
CITyTHHUK cBoelt ocu. OTCyTCTBHE aTMOC(hEpPDI U Ha MarHUTHOM JIOCKE.
3emiIn. CBA3aHHBIC C OTUM (1)I/ISI/I‘-ICCKI/IC yCJI0BUA Ha 3apI/ICOBKa (1)33 .HyHBI.
Kocwmmeckue | Jlyne. ®asbt JIyHbr. Penienne Ka4eCTBEHHBIX 3a/1a4.
nuccneloBanud | Jlemouncrtpauuu. ['1odyc u kapra JIyHBI.

®ororpaduu JIyHHONH OBEPXHOCTH.
Jemonctpanus ¢a3 JIyHbl ¢ moMoIibio




MOZEIN Ha MAarHUTHOM JOCKE.

OcCHOBHBIE 3Tanbl KOCMHUYECKUX
uccienoBanuii. Ilposepounas paboma
«Actponomus». JlemoncTpanuu. Craiis 1o
TEME ypoKa

3eMiist — MecTo obuTaHus yeaoBeka (3

4)

20 | Crpoenue CtpoeHune 3eMHOTO mapa. Y BeIHUYCHHE 3apHuCOBKa CXEMBbI CTPOCHUS
3€MHOI'0 IUIOTHOCTH U TEMITEPATYPhI C TITyOMHOM. 3eMHOT0 II1apa.
mapa. CocraB mnpocq)epm. Ponsb mﬂpoc@epm JJIs1 HpI/IBe,Z[CHI/Ie OPpUMEPOB O
ATtmocdepa. Ku3HM Ha 3emiie. VccnenoBanust MOpCKHUX 3HAYEHHU THAPOCHEpHI I
rmy6un. Cynoxonactso. ITporecchr, KH3HU Ha 3emuie. PaGoTa ¢
IIPOMCXOJIAIINC B 3CMHBIX HEAPaX U B ¢doromarepuanaMu u crangamMu
ruapocdepe, UX BIUSHUC HA )KU3HB JIFOJICH, 110 TeMe ypoKa
HEOOXOAMMOCTh UX U3YUCHHUSI. HabJ110/1€H1eE OIBITOB.
CocraB u cTpoeHHE aTMOC(EPHI. Pabora ¢ nmmroctpanusmu
AtmocdepHoe naBnenue. Onbit y4eOHHKa
Toppuuemnn.
JMemoHcTpanun. ONbBITEL, TeMOHCTPUPYIONTUE
aTMoc(hepHoe JaBleHne
21 | U3mepenue IToBTOpEHME ONpeneIIeHUs JaBICHUSI. [ToBTOpEHME MaTepuala no
aTMocgepHor BapoMeTpbl: pTYTHBIN U aHEPOHT, UX TTPHHIIAIT JTABJICHUIO.
O JTaBJICHMS. neiicTBus. ENUHUIBI H3MEpeHust aTMOC(EPHOTO PaboTa Ha kaueCTBEHHBIMH
BapomeTtpsr. JIABJICHHMS. BOIIPOCAMH.
BnaxHocTs.

demoncrpaumnu. bapomerp-anepons

ConeprkaHue BOASHOTO 1mapa B atMmocdepe.
HewnacplileHHbIN 1 HACHIIIEHHBIN Map.

PaGora c 6apomeTpom.

N3Mepenne OTHOCUTENBHOM
BJIQXKHOCTH BO3/yXa C TOMOIIBIO




OTtHocuTenbHAs BIAKHOCTH BO3AyXa. BaxkHOCTH MICUXPOMETpA.
U3MEpEHUS BIAXKHOCTU Bo3ayxa. 3mepenue
OTHOCHUTEIIbHOM BJIaXKHOCTHU BO3AyXa C
MOMOIIbIO TUTPOMETPOB, IICUXPOMETPOB.
JleMoOHCcTpPaLUM. | UTPOMETPBI U ICUXPOMETPBI
22 | AtMocdepHbl Tyman, obnaka, 10Xk, pOca — OObACHEHUE Hab6monenue

€ SIBJICHHUA. OpUYMH  HUX  BO3HHKHOBeHHs.  ['po3a, 3aroTeBaHUs XOJI0HBIX

"3 HUCTOPpUHN MOJIHUEOTBO/I. METAJINIMYECKUX

pa3sBATHA JemoHcTpanmu. 3an0TeBaHUE METATUTMYECKUX IOBEPXHOCTEMN.

aBuanuu. MTOBEPXHOCTEH MPU OXJIKICHUU Tapa. Bricka3piBaHKE TUINOTE3 O
OTanbl CTAHOBJICHUS U Pa3BUTHS aBUALIMH. HPUHIHHAX BOSHUKHOBCHHA
Briaronuecs J€TYNKU U KOHCTPYKTOPBI aTMOC(CPHBIX SBICHUH.
CaMOJICTOB. Pabota ¢ poromaTepuanamu.
Ilposepounas paboma «Atmochepa. Peienne KOMM4eCTBEHHBIX U
ATMochepHOE TaBIEHHEY. Ka9CCTBCHHBIX 3a11a49
HemoncTpaunu. PoTomaTepuasl 110 TEME
ypoKa.

YenoBek IOMONHACT pUpoay (8 u)
23 | Hpocteie 3HAKOMCTBO C IPOCTHIMH MeXaHH3MaMH (pbraar, | SHAKOMCTBO CTIPOCTHIMH
MEXaHU3MBI. MeXaHU3MaMH.

HaKJIOHHAs TIJIOCKOCTh, 0710kM). Haznauenue
MPOCTBHIX MEXaHU3MOB.

Jlabopamopnas paboma «13yuenue neiictBus
pbIdara.

JdemMoHcTpanuu.
IIJIOCKOCTh, OJIOKH

Peruar, HaKJIOHHAs

HabGmnronenue neicTBus
MPOCTBIX MEXAHU3MOB.
Bremonuenne
nabopaTopHON pabOTHI.




24

Mexanundyecka

Ornpenenenue MEXaHUUYECKON paboTHI. [IpuBenenne npumMepoB
s pabora Enuuauie: paboTel. PaccMOTpeHne IPUMEPOB, B MEXaHMYECKOM padOTBL
KOTOPBIX COBEpIIIAECTCS MEXaHU4YecKas padoTa. BeinonHenue
Jlabopamopnas paboma «Brruncinenue 1ab0paTopHOii paboTHI.
MEXaHHYECKOH paboThI». Pemenne 3amad = Ha
JAeMoHcTpanuu. J[eMOHCTpauus IPUMEPOB HPUMEHEHHE (HOPMYJIIBI
COBEPIICHHS] MEXaHHYECKOW paboThI A=Fs
Pemenune 3ama4 Ha BBIUMCJICHHE
MEXaHUYECKOI paboThI
25 | Dueprus DHeprueit 001a1ar0T Tea, COCOOHbIE Olpeie/IeHNe BH/iA SHEPIHH
COBEpUINTH paboTy. Bubl MexaHndeckoi
SHEPI'uM: KNHETHYECKas, oTeHuuanbHas. Ot
Yero 3aBUCAT 3TH BUbl SHEPTUU?
JemMoHcTpanuu. JeMmoHncTpanms TeT,
o01agarommx SHEpruei (mone3Ho
UCIIOJIb30BaTh UTPYILIKH)
26 | KontpomsHas | Koumponvnas paboma «IIpocTbie MEXaHU3MBI. Penrenye KOIAYECTREHELIX 1
pabora Pabora. Dueprus» KaueCTBEHHBIX 3a]1a4
27 | Ucrounuku Hcrounuku sHeprun. Paznuuneie BUIbI Omnpe/eneHne HCTOYHNKOB
OHCPIruu. HCTOYHHKOB DHCPIruun: COJTHCUHAs SOHEPTH, SHEPIUU B IIPUPOJIE U HAPOJHOM
Terunosele MHHEpaIbHOE TOIUINBO, SIACPHOE roproyce. XO3AHCTBE.
ABUTATEIIA. BocnonnseMble HCTOYHUKY DHEPIHUH. PaG .
JBuraresnb [InmeBapeHue Kak mporuecc BOCIOIHEHUS aboTa C TITEpATYPOH 1O o
. HCTOPHH TETUIOBBIX JBUTATEIICH.
BHYTPCHHCTO HHEPrUH YEJIOBEKOM. 3HaYEHHE COITHEUHOM
Cropanus SHEPTHH IS )KU3HU Ha 3eMIIe. N3yyenne npuHumna paboTel




JemoncTpauuu. PaznuyHble BUIBI TOIJIMBA.
Brinenenune kucnopoaa 3eJIeHbIMU PaCTEHHUS -
MU Ha CBETY.

TennoBbie ABUTATENIN — MAIIUHBbL,
peoOpasyrolIe SHEPTyi0 TOIMBA B YHEPTHIO
JBUKEHHUS. VI3 MCTOpUY TEIUIOBBIX ABUTATEIICH.
[TapoBbie mammnbl JIx. Yarra, W. . [Tonzy-
HoBa. [[pyMeHeHus1 COBpEMEHHBIX TEIJIOBBIX
JBUTATEJIEN.

J{Burarens BHyTpeHHero cropanus. [ IpuHiun
ero gevicrsud. Mcrnonb3oBaHue IBUTATEIS
BHYTPEHHETO CTOPAHUS.

Jdemoncrpanuu. Mopaens 1Burarens
BHYTPEHHETO CrOpaHus

JIBUraTess Ha MOJIEIIH.
IIpuBenenue npumMepoB
UCIIOJIb30BaHNUs IBUTaTEIIs
BHYTPEHHETO CrOpaHusl.

28

DneKTpocTaH
1107078
ABTOMAaTHKa B
Hamen

JKU3HH.

Pounb aniekTposHepruu B )KU3HU 00IIIECTBA.
Buzel anekTpocTaHInN.

JemoncTpauuu. Mozaenu BOISHONU U
apoBOil TypOuH.

Yro Takoe aBTOMaTU4YeCKOe yCTponucTBO. M-
JIOCTPALUs AEUCTBUS aBTOMATOB Ha KOHKPET-
HBIX TpuMepax. [IpuMepsl neroab30BaHMs
ABTOMAaTUYECKHUX YCTPOMCTB B HAYKE,

Ha MPOU3BOJICTBE U B OBITY.

JdemoncTpaumu. JleMoHCTpanuu Mojenen u3
Habopa 10 JIEKTPOHUKE U aBTOMATHKE
(IEMOHCTpAIMK HalpaBJIeHbl HA

OObscHEeHrEe TPUHIINIIA
YCTPOMCTBA JIEKTPOCTAHLIUH C
HCIIOJIb30BAaHUEM MOJENEHN
BOJSIHOM M MMapOBOW TypOMH.

Hab6mronenne neiicTBui
ABTOMATUYECKUX YCTPOUCTB.

OOcyxaeH1e BO3MOXKHOCTEH
HCIOJIb30BAaHUsI aBTOMATHUECKHUX
YCTPOWCTB B HayKe,
MIPOU3BOJICTBE, OBITY.




WJUTIOCTPALINIO Ha3HAYEHUS YCTPOUCTBA, IPU
9TOM HE CTAaBUTCH 3a7a4a OOBIACHEHUS
MPUHIUIIA €TO JACUCTBUSA)

29 | Cpencraa Cpenctia cBa3u. CBeieHUs U3 UCTOPUHU UX N3yuenue monenu
CBA3H. pasButus. Tenerpad. Tenedon. Haznauenue TesnerpagHOro anmapara.
Hayxa B MUKpO(OHA U TpoMKOroBopurens. Paano u BhInoNHeHHE 1a60paTopHOi
AM3HH TEJIEBUJICHUE. PaGOTEI
obwectsa Jlabopamopnas pab «Co6 .
pamopnaz paooma OpKa 1 ITpe3enTanus uHGopMau o
UCTIBITAHUE TENIErpagHOTO anmaparay. BBIIAIOIIXCA
HAemoncTpanun. JleMoHCTpanus MoJeIu €CTECTBOUCIIBITATESIX.
tenerpagHoro anmapara. Mukpodos u
rpoMKorosopurens. Haynmuuk, nepenayda u
IIpUEM paJlMOCUTHAaJA.
Briaaromuecs ecTecTBOMCIBITATENH, UX POJIb B
CO31aHUH OCHOB €CTeCTBO3HAaHMsI. OCHOBHBIE
HAIpPaBJIEHUS! COBPEMEHHBIX HAYYHBIX
UCCIIEIOBaHUM B 0071aCTH (PU3UKU U XUMUU
30 | Marepuasl HeobOxonuMocTh co3aHus HCKYCCTBEHHBIX IIpuBenenne npumMepoB
AT 5 matepHaioB. [IpuMepbl HCKYCCTBEHHBIX HCKYCCTBEHHBIX MaTEpUAIOB.
COBPCMCHHOU MaTEepUAJIOB U UX UCIOJIb30BAHUE: KEPAMUKA, Pa6oTa ¢ xomiekiuen
TCXHHUKH. (eppuThl, CBEPXIPOUYHBIE CILIABHI, KPUCTAJIJIOB.
XHP?I\JAIELl;/Iee&I;II eI/I ?C;YCCTBGHHLIC aJIMa3bl, )KUAKUE KPUCTAIIIBI U Pa6oTa ¢ KOJUICKIHEH
e noJmMepoB. BeinonHenue
BOJIOKHA. Caenenus o cnoco0ax BbIpalliBaHUs

HCKYCCTBEHHBIX KPUCTAIUIOB. THCTpYKIMSA 110
IIPOBEICHUIO JOMAILHETO OIIbITA 110

nabopaTopHOil paboThI.




BBIpALIMBAHUIO KPUCTAILIA.
JemoncTpaunu. Koanekuus KpucTauioB.
JleMoHCTpanys THANKATOPOB HA XKUIKUX
KpUCTaIIaX, (PePPUTOBBIX CTEPIKHEH.

[Tonumepsl. [TonuaTHIIEH, TOJUXIIOPBUHUIL,
MOJUCTUPOIT U IPYTUE TIIACTMACCHI.

Jlabopamopnas paboma «3menenune Gopmbl
TIOJIMATUIICHA TIPH HArPEBAHUMY.
HarypasibHble 1 XuMUYEeCKHE BOJIOKHA. Vc-
MIOJIb30BAHUE 3TUX MATCPUAIIOB B OBITY.

JdemoncTpanuu. Kosmekuys noinumepos, KoJI-
JICKIIHUA BOJIOKOH. Pazmmunnie U34CJIUA U3 3TUX
MaTepUaJIoB.

B3aumocBsi3b yenoBeka u npupo sl (1

e}

31

3arpsizHeHue
OKpY’KaroIIe
CpeIbl.
OKOHOMUS
pecypcoB.
Hcnons3oBan
1€ HOBBIX
TEXHOJIOT Ui

OcHoBHbI€ ()aKTOPBI BPETHOTO BIUSHUS
JIESATEIIBHOCTH YEJIOBEKA HA OKPYKAIOIIYIO
cpeay. DKOJIOrnyeckre KaracTpodbl, BOCHHbIE
neiictBusi. BpenHsie BEIOpOCH IPOM3BOCTBA.
Heo6x01uMocTh KOHTPOIIS 32 COCTOSIHUEM
aTMOC(epbl U OCHOBHBIE CIIOCOOBI €ro
ocymectBieHus. Heo6xoanmocTts 00pbOBI €
3arpsI3HEHUEM OKPYIKAIOLIEH CPEebl.

JemoncTpanuu. @ororpaguu u cuaiiasl no
TEMe ypoKa.

[TpuBenenne npuMepoB BIUSHUS
Ha OKPYXKAOLLYIO CpeLy
JIESITEIIBHOCTH YEJIOBEKA.
BrIcka3biBaHHE NTpEIOKEHUN
1o 0opb0e ¢ 3arps3HeHuEM
OKpy>karoiei cpensl. Paborta ¢
dotorpadusmMu U Apyrum
WJUTIOCTPATUBHBIM MaTEPHUATIOM.

[Ipe3eHTanus cooOIIeHHMIA 1O
teme. OOCyXIeHne
JKOJIOTUYECKOT'O COCTOSHUS B




Heo6xoauMoCcTh 5KOHOMHH TIPUPOTHBIX
PECYPCOB M UCIIOJIb30BaHUSI HOBBIX TEXHOJIOTUH.
CoBpeMeHHas HayKa 1 Tpou3BoACTBO. CpencTBa
CBSI3U. 3HAHUS, UX POJIb B )KM3HU YEJIOBEKA U
obmectBa. Kak 110711 MO3HAIOT OKPYKAIOIIHI
MUp (HayKa BUYepa, CEroJHs, 3aBTPA).
VYnpasnenue MIPOU3BOJICTBOM: poib
ABTOMATHKH, 3JICKTPOHUKH.
Kommnbrorepuzammst npousBojctBa. PoOOTHL
Llexu-aBTOMATHI.

CperncTBa cBSI3M 1 iepeiaya HH(popMaIum:
tenerpad, TenedoH, paguocBs3b
(pamuocTaHIMs, aHTEHHA, IPUEMHUK,
IPOMKOTOBOPHUTEIB), TEJIIEBUICHHUE.

IIKOJIE ¥ Ha MPUJIETAONICH K HEH
tepputopuu. CoctaBieHue
IJIaHa KOHKPETHBIX JIeTI 110
03I0POBJICHUIO IKOJIOTUYECKOM
00CTaHOBKH, KOTOPBIE MOTYT
6LITB BBITIOJTHCHBI

BO BpeMs JIETHEH MIKOJIbHOMN
MIPAKTUKH

32 IToaroroska [TonroroBka K KOHTPOJIBHON paboTe Pemmennie KoMM4eCTBEHHBIX U
K F'OJI0BOM KaueCTBEHHBIX 3a7a4
KOHTPOJIBHO
i pabote

33 l'onoBas T'ooosas konmponvnas paboma Pemienue KkoM4eCTBEHHBIX U
KOHTPOJBH KaueCTBEHHBIX 3a7a4
ast pabora

34 | PesepBHOE

BpeMsL.




ZS

OKoH4YaHUe mabi.

PesepBroe Bpems (3 )




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATE/IbHbIE YHEBHbIE MATEPUA/bI ANA YYEHUKA

1. r ypesuu A. E., Hcaes J[. A., [loumaxk JI. C. BBelieHrE B €CTECTBEHHO-HAYYHBIE

npenMetsl. EctrecTBo3Hanne. @usuka. Xumus. 5—~6 kinaccel. Y4eOHUK

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'ypesuu A. E., Kpacnoe M. B., Homoe JI. A., Ilonmax JI. C. BBenenue B
€CTECTBEHHO-Hay4Hble npeameTsl. EctecTBo3Hanune. dusuka. Xumus. 5 Kiacce.
PaGouas Terpans.

2. I'ypesuu A. E., Kpacnoe M. B., Homosg JI. A., I[loumax JI. C. Benenue B
€CTeCTBEHHO-HayuHble npeameTsl. EcrecTBo3Hanue. dusnka. Xumus. 6 Kiacc.
PaGouas Tetpans.

3. I'ypesuu A. E., Ucaes J[. A., [loumax JI. C. BBeneHue B ecTe- CTBEHHO-
HayyHble mpenMerbl. EcrtectBo3nHanue. ®Pusuka. Xumus. 5—6 Kiacchl.
MeTtonuyeckoe nocodue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPChbI
CETU UHTEPHET

https://resh.edu.ru/subject/33/
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