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1 Ilnanupyemeblie pe3yJabTaThl OCBOeHHS yueOHOro npeamera

B cootsercrBun ¢ Konnenuueii npenonasanus yge6Horo mpeamera «@usnka» B 06paso-
BaTeIbHBIX Opranusamusx Poccuiickoit Denepanuy, pealusyioMMX OCHOBHBEIE 00meoOpasoBa-
TenbHbIE IporpaMMel, yTBepxnenuoi Pemernuem Komnernn MunucrepcTa npoceemenus Poc-
cutickoit ®enepamuu mpotoko ot 3 gexabps 2019 r. Ne [IK-4BH  Ha ypoBHE HadalbHOTO 00IIE-
ro 00pa3oBaHUs HU3yUYCHUE DIEMEHTOB (QHU3UKH JOJDKHO SBJIATHCHA YACTBIO NPEIMETHOH o6nacTu
«OO6mecTBO3HaHNE U ecTecTBO3HAHMEY (yueOHbIi nmpeamer «Oxpykarommii Mup»). B 5-6 kmac-
cax »neMeHTHl QH3MKH [eIeco00pa3sHO BKIIOYaTh B MHTETPHPOBAaHHBIE €CTECTBEHHOHAYYHBIE
KYPCHI, Ipe/yIaracMble B paMKax JacTd y4e0HOro miaHa, GopMHpyeMoi yJacTHHKaMH 00pa3oBa-
TENBHBIX OTHOmeHui. g oOydaromuxcs KJIacCOB IYMAaHUTAPHOM HAlpaBIEHHOCTH H3yYeHHE
Gu3uKE IpEeayCMOTPEHO B paMKax MHTErpApOBaHHOro ydeOHOro mpeamMera «EcTecTBOZHAHHEY.
Beenenue (pu3vKy U XUMUM Ha paHHedl cramuu o0ydeHHs B 5—6 kiaccax TpeyeT M3MEHEHHMS
KaK (OpMBI W3NOXKEHHA y4eOHOro MaTepuana, Tak M METOOUKH ero mpenonasanus. [Tosromy
oco6oe BHUMaHHKE B MPOrpamMMe yIeleHO GpOHTANEHEIM SKCIEPUMEHTANBHEIM 3ananusam. [Ipen-
IIOJIAaraeTcs, YTO BaKHOE MECTO B Iporecce paboThI HaJ KypcoM 3aiMyT PHCYHKH DasIAYHBIX
SBJIEHUHM, OIIBITOB ¥ M3MEPUTEIBHBIX MPUOOPOB. BonmbIIoe KOMIHYECTBO KaYECTBEHHBIX BOIIPOCOB,
HCIIONIb30BaHME UIPOBBIX CHTYAIMil B NIPEMOJaBaHUM JOJDKHO CIOCOOCTBOBAThH CO3JAHMIO HHTE-
peca y4auuxcs K IpeIMeTy U CTPEMIICHHIO K ero MOHUMAaHMIO. JesSTeNbHOCTHBINA OAX01 K pa3-
paboTke comepKaHus Kypca MO3BOISAET PEelaTh B XOAE €ro M3y4eHHs psill B3aUMOCBA3aHHBIX 3a-
Iad: obecrmeddBaTh BOCHPHATHE, IOHUMAHHAE W 3allOMHHAHME 3HAHWM, CO30aBaTh yCIOBHSA IS
BBICKa3bIBaHHs [TOJPOCTKOM CY)KICHHMI HAy4YHOro, HPaBCTBEHHOI'0, SCTETHYECKOro Xapakrepa 1o
MOBOJY B3aMMOJIEHCTBHS 9EIOBEKa M IPHPOJBI; YACIATH BHUMAHUE CUTYallMsM, IE yJalluics
NOJDKEH pa3NiiyaTh YHUBEpCAIbHBIE (BceoOInye) W yTHIMTAPHBIE LIEHHOCTH; HCIOJIB30BAaTh BCE
BO3MOJKHOCTH I CTAHOBJICHHUS IPUBBIYEK CIeNOBAaTh HAYYHBIM U HPABCTBEHHBIM IIPUHIMNAM H
HOpMaM OOINEeHHs U JesTelbHOCTH.

TeM caMbIM CO3JAIOTCS YCJIOBHS JJISi HHTETpaliy HayYHBIX 3HAHMH O IPUPOJHBIX CHCTE-
Max ¥ Apyrux cep CO3HaHWs: XyNOXKECTBEHHOM, HPaBCTBEHHOM, mpaxTudeckoi. Ilomo6roe mo-
CTPOEHHE Kypca HE TOJIBKO MO3BOJSET pellaTh 3aqady, CBSI3aHHBIE C OOYYCHHEM M DasBHTHEM
IIKOJLHAKOB, HO U HeceT B cebe GoNbmoi BocmuTaTensHbN noTeHnuan. BocmuTrsaromas QyHk-
U Kypca 3aKkirodaeTcs B (GOPMUPOBAHHM IOTPeOHOCTH IO3HAHMSA OKDY)KAlOLIEr0 MHUpPAa M CBOHX
CBs3ed C HEM: 3KOJIOTHYECKH 00OCHOBAHHBIX MOTpPeOHOCTElH, HHTEPEcoB, HOPM M mpaBuil. OCHOB-
HOE COIEp)KaHMe IPOTrpaMMEI BKIIIOYaeT pasaensl: «BeeneHue», B KOTOPOM JaeTcs NpeicTaBlIeHHe
0 TOM, 9TO H3y4aroT husmka u xumus, «Tena u BemecTsay, «B3aumonelicteue Tem», «Pu3nIecKue
U XUMHYECKHe SBIeHUD», «Uenosek u npupona». M3 Bcero KoMmiexkca COBpEMEHHBIX METOJIOB I10-
3HaHWS MPEPOJIEI B KypCe COIepHkKAaTcs CBEICHHS O HEKOTOPHIX U3 HHX: HAONFONCHUAX, H3MEPEHHUIX,
SKCIIEPHMEHTAX, MOJICIMPOBAHMH M IIOKA3bIBAETCSA MX B3aUMOCBS3b; JNAIOTCS CBEIEHHS 0 Mpubopax
¥ HWHCTPYMEHTaX, KOTOPBIC YeJIOBEK HMCIIONB3YET B CBOCH MPAaKTHIECKOH NEATENBHOCTH. BeImomuss
IPOTIEIEBTHYECKYIO POJIb, Kypc «BBelieHHe B ecTeCTBEHHO-Hay4HBbIe TpeaMeTsl. EcTecTBo3HaHuEY
COJIEPKUT CHCTEMHBIC, a HE OTPBIBOYHBIC 3HAHUA. BOJNBIIOE BHHMAHUE B HEM YJENAeTCA MpeeM-
CTBEHHEIM CBS3SM MEXIY HAYalbHON M OCHOBHOM IIKOJIOW, MHTErpaldy 3HAHWH BOKPYT BEAYIIUX
ujieid, ONpeNeN oMK CTPYKTYPY Kypca B CIIoco0CTBYIOmUX (GOPMHPOBAHHMIO LIENOCTHOrO B3IIAAa
Ha Mup. B Kxypce maioTcs mepBhlie IpPENCTABICHUS O TAaKUX MOHATHAX, KAK «Maccay, «B3aMMO/ICH-
CTBHEY, (CHJIA», KIHEPTHAY, «aTOM), KMOJEKyNIay, «XuMIdecKui snemenTy. [lomydyaemeple ydyarmu-
MUCSI CBEIIEHHs O BEINECTBAX W WX MPEBPALICHHUAX MOTYT CIYKHTh NEPBOHAYalbHOM OCHOBOH i
IIOCTENIEHHOr0 OCO3HAHHS HIEH O TOM, YTO MaTepus U (QOpMEI €€ JBMKEHHUS BCErJa B3aMMOCBA3a-



HEI, 9T0 OOBEKTHI IPHPOABI 0OPa3yIOT LENOCTHEIE CHCTEMbI, OTHOCHTEIBHO YCTONIMBEIE, HO B TO
K€ BpeMsd NuHaMU4HEBIe. Hapyimenve sTol MuHaMAYeCKOl YCTONYMBOCTH CHCTEM MOXET NPHBECTH
K HeXeNaTelbHbIM mociencTsusaM. Oco3HaHue 3TOM MAEH BAXKHO IS NOHHMAHHS 3KOJOTHYECKUX
npoGneM. VIHTerpanus pasiudHBIX €CTECTBEHHO-HAydYHBIX O6NacTelf 3HAHHA OCHOBaHA HA NpE-
CTaBJICHUH O CIMHCTBE NPUPOJEI M OOMmIEM U1 BCEX €CTECTBEHHBIX HAyK MeTone mosHauus. Co-
AIepXKaHKe JAHHOTO Kypca CTPOHTCS HA OCHOBE NESATENBHOCTHOrO IOAXoza. Bosneyenue ygamuxcs
B PasHOOOPasHyIO y4eOHYIO, HCCIENOBATENbCKYIO H NPAKTHIECKYIO AEATENbHOCTD ABIAETCS YCIIO-
BHEM MPHOOPETEHUS NPOYHEIX 3HAHUM, IPeo6pa3oBaHus UX B YOEKICHNS U YMEHHS, CTAHOBJICHHS
OTBETCTBEHHOCTH KaK YEePTHI IAYHOCTH.

Mecto npeamera B y9eOHOM IITaHe Kype paccydTad Ha 68 yueGHBIX 4acoB, B TOM YHCIE B 5,
6 Kiraccax 1o 34 y4eOHBIX Jaca w3 pacyera 1 ydeGHBINA Yac B Henemo. B COOTBETCTRBHY ¢ yueGHBIM
[IaHOM IIKOJIBI Ha M3yJeHHe Kypca orBoautcs 34 gaca (34 yueOHble Hemeny, 1 yac B Hezmemo). B
COOTBETCTBHHU C Y4eOHEIM IUIAaHOM Kypey «BBeleHue B ecTeCTBeHHO-HAayuHbIE IpeaMeTHl Ecte-
CTBO3HAHKE) NPENECTBYET Kype «OKpyKaromuii MEpY, BKIIOYAIOMIANA HEKOTOPEIE 3HAHHUS U3 00-
TacTH (QU3MKM, XMMHH, aCTPOHOMHH. B CBOIO oduepens, comepikanme kypca «Beenenme B ecre-
CTBEHHO-HAY4YHBIe IpeaMeThl. EcTecTBO3HAHHE», SBIAACH NPONEACBTUYECKHM, CIYXKAT OCHOBOM
AT TIOCTIEYIOMETO M3y4eHUs KypCoB (PM3MKM M XMMHM B OCHOBHOM mxone. Kypc m3yuaercs B
CBSI3H C BBE/ICHHEM B LIKOJIE arPOTEXHOJIOTHYECKOrO IIPOQHIIA.

JIM9HOCTHBIME pe3yJbTaTaMH M3ydeHHs Kypca «BBeleHHE B €CTECTBEHHO-HAyYHBIE
npeaMeThl. EcTecTBO3HAHMEY) SBISIOTCS:

— Pa3BHATHE II03HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX ¥ TBOPUECKHX CIIOCOOHOCTE
ydJammxcs;

— (OpMHPOBaHKE MOTHBALHY K H3YYCHHUIO B NANbHENEM GH3UKE U XUMHUK,

— BOCIIUTaHHE OTBETCTBEHHOIO OTHOLIEHHS K IIPAPOJIE, OCO3HAHHE HEOOXOIMMOCTH 3alli-
TBI OKPYJKarOILel Cpensl;

— (opMEpOBaHHE TAYHOCTHOIO OTHOWICHHUS APYT K APYTY, K YUHTEIIIO.

MeranpeaMeTHBIMH pe3yIbTATAMH H3Y4EHHS Kypca ABIISIOTCH:

— OCBOCHHE IPUEMOB HCCIIENOBATENBCKON AEATEIHHOCTH (COCTABICHHUE IIAHA, HMCIOJIB30-
BaHHE NPUOOPOB, GOPMYITHPOBKA BEIBOJOB M T. IL.);

— (opmuposanue preMos paboTs! ¢ HE(OpPMALHMeEH, IPeCTABICHHON B Pa3TH4HOM Gopme
(Tabmuupt, rpaduKy, PACYHKY U T. [1.), Ha pasIMYHBIX HocHTeNaxX (kuury, MuTeprer, CD, NEepHOIH-
YECKHE U3JaHUA U T. 1.);

— Pa3BUTHC KOMMYHHKATHBHBIX YMEHUH H OBJIAJCHHE OIEITOM MEXIHYHOCTHON KOMMYHH-
Kaiuy (BeACHHE NUCKYCCHH, paboTa B IPYIIIax, BLICTYIUIEHHE C COOGIEHUAMH H T. J.).

IlpexmernbiME pesyabTaTtamm M3ydeHHs Kypca «BBeleHue B eCTECTBEHHO-HAYYHBIE
npeaMeTsl. EcTecTBO3HaHME) ABISIOTCA:

— OCBO€HHE 0a30BBIX E€CTECTBEHHO-HAYYHBIX 3HAHMM, HEOOXOMMMBIX IS AANbHEHINEro
M3y9IeHUS CHCTEMATHYECKHUX KYPCOB €CTECTBEHHBIX HAYK;

— (opMEpOBaHKE ITEMEHTAPHBIX HCCIEN0BATENBCKIUX YMEHHI;

— IPEMEHCHHUE ITOYICHHBIX 3HAHUH ¥ YMEHUH Ul pelleHHs NPaKTHYECKUX 3a/1a4.



2 COJEPKAHME KYPCA 5 KJIACC (34 4, 14 B HEEMIO)

Brenenne (3 )

ITpupona xuBasg ¥ He)XuBas. SIBIeHUS MpHPOAEl. UenoBeK — YacTh NPHpOIsL. BiusHue de-
noBeka Ha npupony. HeoOxoaumMocTs u3ydeHus Ipuposl 1 OepesxHoro oTHOmeHus K Heil. Oxpana
TIPUPOIBL.

@Pu3uka ¥ XuMHs — HayKd o mpupoe. Uro usydaer pusuka. Tema u BemectBa. YTo H3yda-
eT xumus. Haydnele MeTOIBI H3y49eHHs IPHPOJEI: HaOIOIeHHE, OIBIT, TEOPHSL. 3HAKOMCTBO C IPO-
cTeHImmMM (QHU3MYECKHM M XHMHUYECKHM 000pynoBaHueM: npobupka, Koiba, 1ab0paTOpHEIi CTaKaH,
BODOHKA, IUIETKA, IIIaTeNb, IACTMACCOBBIM ¥ METAUTMYSCKHH ITaTUBEI, JepKaTeNb It pooH-
pox. Harpesarensreni npubop, ocobernoctu nnamenu. [IpaBuna HarpeBanus BemecTsa. M3mepu-
TEeNbHEIE IPUOOPEL: TMHEeKa, H3MEepHTENIbHAS JICHTA, BECEI, TEPMOMETP, MEH3YpKa (€IUHAIBI H3Me-
peHHH, ImKana npudopa, IieHa NeleHns, Ipeael H3MEePEeH A, IpaBuIa IOIBE30BaHMU).

JIaGoparopHeie padoThl M ONBITHI. 3HAKOMCTBO C JIabOpaTOpHEIM 000pyHOBaHHEM. 3Ha-
KOMCTBO C U3MEPHUTEIbHBIMU Nprbopamu. OnpenencHue pasMepoB ¢usmgeckoro tena. Mzmeperus
o0Bema xuaKocTH. M3smepenue o6sema TBEPAOTo Telna.

Tena m BemecrBa (11 u) Xapaxrepucruxu Ten u Bemects (Gopma, 00BeM, IBET, 3amax).
Opranuyeckue d HEOPraHMYECKUE BENIeCTBa. TBEpIOe, JKUIKOE U ra3000pa3Hoe COCTOSHHES Belle-
ctBa. Macca Tena. Maccsl pa3snIu4HBIX Tell B Ipupoze. JtanoH Macchl. Becel. Temneparypa. Tep-
MoMeTpel. JlemuMocTs BemecTBa. Moekyibl, aroMsl, HOHBL. [IpencraBieHne o0 pasMepax YacTHIL
BelecTBa. JIBrkeHue gacThi BemecTBa. CBA3b CKOPOCTH JBMKEHHS YacTHI[ C TeMIEpaTypoH.
Huddys3us B TBEpABIX Telax, XKHUAKOCTAX M razax. B3aumopeiicTBHe YacTHI] BEIIECTBA U aTOMOB.
[TosicHeHre CTPOEHHUSA U CBOMCTB TBEPIBIX TEN, JKUAKOCTEH M ra30B ¢ MOJEKYIAPHON TOYKH 3pSHHS.
Crpoerue atoMa B HOHA. XMMHYECKHE AJIEMEHTHI (KHCIOPOJ, a30T, BOJOPO, XKEIe30, AIFOMUHHMH,
Mens, pocdop, cepa). 3HaKu XMMHUECKUX 31eMeHTOoB. [lepuonugeckas cucrema [1. M. Menneneesa.
ITpocTsie ¥ ClIOKHBIE BemecTBa (KHCIOPO, a30T, BOJA, YIVIEKUCTBIL ra3, mopapeHHas conb). Ku-
cinopon. ['openue B xucnopoae. @orocunTes. Bogopon. Bo3myx — cmeck razos. PacTBops! u B3Be-
cu. Bona. Bona xak pactsoputens. OdnucTka npupoaHo# Boasl. [ImoTHOCTS BemecTa.

Jlaboparopusbie padoTe! u onbiThl. CpaBHeHHe XapakTepucTUk Ten. Habmonerue paszmug-
HEIX COCTOSIHMH BemecTa. Vi3MepeHne Maccsl Tella Ha PIMaXKHBIX Becax. M3Mepenue TeMmepaTyphl
BOIBI ¥ Bo3ayxa. Habmonerue menmmoctu BemecTBa. Habmromenue senerus maddysuu. Habmo-
IeHWEe B3aMMOJACHUCTBHA YacTHIl pa3iu4HbIX BemecTB. Habmonerue roperus. OOHapyxKeHHE KH-
cJIopoja B cocraBe Bo3ayxa. I[IpuroroBneHue pacTBopa C ONpeIHeNeHHOH MaccOBOW JOneH mopa-
peHHol com. Paznenenue pacTBOPHMBIX M HEPaCTBOPHMEIX BemecTB (GunpTpoBanueM. zmepenue
IJIOTHOCTH BEILECTBA.

Bsaumopeiicreure Tea (9 4) Vizsmenenue ckopocTH B (OPMEL TN IPH HX B3aHMOJCHCTBHH.
Jelicteue u npotuBozeiicteue. Cuna Kak XapakTepucTuka B3aumoneiicteus. [luramomerp. Hero-
TOH — eIuHMNa u3Mepenus cuisl. Muepnus. Ilposenenne uHepuuy, IpUMEPHL €€ y4eTa | IpuMe-
HeHMs. Macca Kak Meépa MHEPTHOCTH. I'paBUTallMOHHOE B3aMMOACHCTBHE. ' paBUTAIMOHHOE B3au-
Mmozeiictiue u Becenennas. Cuna TsokecTH. 3aBUCHMMOCTD CHIIBI TSDKECTH OT Macchl. Jledopmarius.
Pasznuunrie Bugs! nedopmanun. Cuna yupyrocTs, €€ HalpaBleHHe. 3aBHCUMOCTE CHIIBI YIIPYTOCTH
ot pedopmanuu. Cuna TpeHHsS. 3aBUCHMOCTh CHIBI TPEHHS OT CHIIBI TSXKECTH M KayecTBa 00paboT-
K ToBepxHOCTeH. Pors Tpenus B npupone u TexHuke. CocoOsl yCHIeHUs B 0cnableHus TpeHuS.
OnexTpryeckoe BzauMoneiictue. OOBSICHEHHE NEKTPHYECKOTO B3aUMOJICHCTBHS HA OCHOBE JJIEK-
TPOHHOH TEOpHH. DNeKTpu3amys Ten TpeHueM. [lepenada aneKTpudecKoro 3apsaia mpy CONPHKOC-
HOBEHMHU. B3auMozeiicTBie ONHOMMEHHO W Pa3sHOMMEHHO 3apsDKEHHBIX Tell. MarHuTHOEe B3aHMO-
neicteue. IlocTOSHEBIE MAarHUTEI, HX JEHCTBHE HA JKele3HBIe Tena. ITomoca MarauToB. Maraur-
HBIE CTpeNKH. 3eMii Kak MarguT. OpueHTHpOoBaHMe 110 KoMnacy. [IppuMeHeHne MOCTOSHHBIX Mar-
HUTOB. JlaBieHue Tena Ha onopy. 3aBUCUMOCTH JaBJICHMS OT ILUTOMIaay Oomopkl. Ilackane — eauHn-
[la U3MEPEHUS 1aBICHU.

[Tepenaua naBneHus XUAKOCTSIMU ¥ rasamu. 3akoH [lackamns. JlaBnenue Ha rITyOUHE XKUIKO-
ctu. Coobmaromuecst coCybl, UX NpuMeHeHue. [IelicTBre KUAKOCTeH Ha IOTPY>KEeHHOe B HUX Te-



0. ApxuMeoBa CHIa. 3aBUCHMOCTh apXMMEIOBOM CHIIBI OT POJa JKHUAKOCTH H OT oﬁLema norpy-
JEHHOM! 9acTu Tena. Y CIOBUS IJIaBaHHUs Tell.

JlaGoparTopubie paborsl B onbiThl. Habmonenue BOZHUKHOBCHYS CHIBI YyIPYrOCTH IPH
nedopmanuu. Habmonenue pasnMyHbIX BUAOB nedopmamuu. KlccnenmoBaHue 3aBHCHMOCTH CHIIBI
ynpyrocta ot gedopmanuu. Mameperue cunsl Tperus. HabmoneHne 3aBUCHMOCTH HHEPTHOCTH OT
Macchl Tena. V3ydeHne pasnuyBbIX BUIOB Tpenus. HaOmoneHwe B3aMMOIEHCTBHS HAdIEKTPU30-
BaHHEIX Tel. Habonenne MarHuTHOro B3auMoeiicTeus. Onpenenesye NaBlIeHUs Tella Ha OIopy.
Ha6roeHre 3aBHCHMOCTH JABJICHHUS JXUIKOCTH OT [IyOWHBI IOrpyxenus. Habmonenue ypoBHs
JKHUIKOCTH B coobInarommxcs cocynax. Vsmepenne BorrankuBaromeil cunel. OT Yero 3aBHCHT BBI-
TalKuBaromas (apXxuMeoBa) cuiia. BesICHEHNE YCIOBHS IUTABAHUS TEIL.

Du3avecKkne H XuMuadeckue ssjaeHns (8 1)

MEXAHWUYECKHUE SBJIEHUA (4q9) [ToraTHe 00 OTHOCHTEIIEHOCTH MEXaHHYECKOIO JBH-
keHUs. Pa3H006pasHble BUIbI MEXAHWYECKOTO ABIKEHHS (TIPAMOTMHEHHOE, KPHBOIHHEHHO, JBH-
’KeHHeE TI0 OKPYXHOCTH, KonebarenbHoe). MexaHnuecKoe JBIKEHHEe B IPUpozie ¥ TexHuke. IIyTe u
Bpems jaBkeHdss. CKOPOCTh IOBHXKEHMA. PaBHOMEpHOE, YCKOPCHHOE M 3aMEIVICHHOE JBHKCHWSL.
3ByK KaK HCTOUHHK HH(pOpMAaIme 06 okpyKaromem mupe. Vcrournku 38yka. Konebanue — Heo6-
XOJMMOE YCIIOBHE BOSHUKHOBEHHS 3ByKa. OTpaxkeHHe 3ByKa. 9x0. ['0510C ¥ CiIyX, ropTaHs H yXO.

TEIUJIOBBIE SIBJIEHMA (4 1) Usmenerue 06beMa TBEPIBIX, XKUAKHX U ra3000pasHBIX Tl
IIPU HarpeBaHUH ¥ OXJIDKICHUH. YYeT TEIIOBOrO PACIIUPEHHUS i UCIIOIb30BAHUE €I0 B TEXHHKE.

ITnaBnenye ¥ oTBepaeBanue. TasHWe CHera, 3aMep3aHye BOMBL, BEIIABKA YyTyHa M CTalH,
H3rOTOBJIEHUE JeTanel ormuBkoii. Mcnapenue sxunkocreil. (Oxmaxaesue XUIKOCTeH IIPU HUCIape-
mun.) Konpencanus. Temnonepenaya.

JlaGopaTopHsie paboThl M ONBITHI. V3MepeHue MyTH ¥ BPEMEHH IBIKEHHS. Brrucnenue
cKopocTH apmKeHus 6pycka. HabmozneHune OTHOCHTENBHOCTH mBEOKeHus. Habmonenne HCTOYHH-
KOB 3ByKa. Habmoenne H3MEeHeH s JUIMHBI TeNa IPH HarpeBaHuy W oxnaxnenun. Habmonerwe
yi3MeHeHus 00beMa KUIKOCTeH U ra30B IIPU HarpeBaHWH U oXnaxaeHud. Harpesanne CTeKISHHOH
Tpy6ku. OTIMBKA HIPYIMEeYHOro connaruka. Habmonenue 3a muasnenmneM caera. Habmonenne uc-
IapeHHs M KOHIEHCAIUH BOfbl. PacTBOpEHNE COM ¥ BBIIapyBaHKe €€ u3 pacTBopa. Ot yero 3aeu-
CHT CKOPOCTh HMcHapeHus XuaxocTH. Halbmopenue oxnaxaeHus XUAKOCTH IPH HCIApCHHH. Ha-
GIroIeHe KUIeHHs BOabl. PasMeTka mKans TepMomerpa. Habmonenue TeronpoBo{HOCTH BOIBI
¥ BO3JyXa.

IToaroToBKa K ToI0BOM KOHTPOJIBHO# paboTe (1 1)

I'omosas koHTpoIBHAs paboTa (1 1)

O60o6maromue ypoxu (1 1)

6 KJIACC (34 4, 1 4B Henemo)
du3uyeckue H XumMuyeckue sisiaenns (16 1)

SJIEKTPOMATHUTHBIE SIBJIEHUA (4 u) DnekTpudecKuil TOK KaK HallpaBICHHOE JBH-
JKEHME 3JIeKTprdecKux 3apsnoB. Caaa Toka. AMrepMeTp. AMIEp — €IHHHUIA U3MEPEHHUS CHIIBL TO-
ka. ITocTosHHBIA U TmepemenHb ToK. Hanpspkerue. Bonsrmerp. BonbT — enuHuia H3MEpEHUS
HampsDKeHns. VICTOYHMKE ToKa: Garapeiika, akKyMyJIATOp, TeHEpaTop 3IeKTphIeckoro Toka (6es
PacCMOTPEHHS UX YCTPOHCTBA).

DnexTpHYecKue Nemd. IlapauienbHoe W MOCHeNOBATEeNbHOE COSNMHERns. [IeHCTBIA TOKa.
TemnioBoe IeiicTBHE TOKa. JIaMIIbl HakanuBaHUI. DIEKTpOHArpeBaTeNbHbIe MpuOOpsl. MarauTHOE
HelCTBHIe ToKa. DIEKTPOMATHHTEI H UX IpuMeHenue. [leficTBHEe MarHuTa Ha TOK. JJIEKTPOIBHTaTe-
mia. XUMHAYECKOE JEHCTBHE TOKA.



CBETOBBIE SABJIEHMA (5 4) Ceet kak HCTOUHMK WH(GOpPMaIMU YenoBeka 00 OKpyxaro-
mem Mmupe. VMcrounuku cBera: 3Be3nsl, ConHIe, snekTpuyeckue nammsl u ap. Ilpsmonuseiinoe
pacmpocTpaHeHde cBera, obpasoBaHue TeHel. Otpaxkenue cera. 3epkana. IIpenomnenue csera.
JIuH3BL, MX THIIBI M U3MEHEHHE C HX IOMOIIBI0 (OpMEI CBETOBOrO myuka. ONTHYECKHE PHOOPHI:
¢oroannapar, MPOEKIHOHHEIN anmnapar, MUKPOCKOII, TeJIECKOI (HazHaueHue npubopoB, HCIIOIB30-
BaHME B HUX JIMH3 U 3epKan). ['na3 u ouku. Pasznoxenue Genoro ceera B cnextp. Panyra.

XUMUYECKUE ABJIEHUS (79) XuMudeckue peakiuy, X MPU3HAKU U YCIOBUS HX IPO-
tekanua. CoxpaHeHHe MacChl BEIIECTBA IIPU XMMHYECKUX peakuusx. Peakiuu coenuHeHns U pas-
noxenus. ['operme kak peakuus coemmHeHms. OKcumbl (YITIEKHUCIIBIA ra3, HeTalleHas H3BECTH,
KBapll); HaXOX[eHHe B Impupoje, pusuueckne U XUMUYECKUe CBOICTBa; mpuMmeHeHHe. KucioTh,
npasuiia pabOTEI ¢ KMCIIOTaMU, UX npuMeHenne. OcHoBarus. CBolicTBa menoyei, npasuia paboTe
C HUMH, MX (QH3MYecKue ¥ HEKOTOpEIe XMMHUYECKHEe CBOiicTBa; nmpuMenenue. Conu (moBapeHHAS
COJb, COJIa, MEJI, MpaMop, U3BECTHAK, MEIHBIA Kynopoc u jp.). Haubonee xapakTepHble npuMeHe-
Hus conedi. HamOonee M3BeCTHBIE OpraHMdeckue BeIlecTBA — YINEBOAB! (IVIFOKO3a, caxaposa,
KpaxMall), HEKOTOpbIe X CBOMCTBA, IPUMEHEHME; OENKHU, MX POJIb B )KU3HH YEIOBEKA, HCKYCCTBEH-
Has IHIA; XKUPBI, KX POJb B XKH3HH YEIIOBEKa, HCIIONb30BAHKE B TEXHUKE; IPUPOIHEINA ra3 1 HeQTh,
MPOXYKTHI KX IepepaboTKH.

JlabopaTopunie padorsl m ombiThl. IlocnenoBarensHoe coexunenue. Ilapamiensaoe co-
eIHHEeHHUE.

Habmonenue pasnmuuHeIx neiicTBuii Toka. COOpka mpocTeHmero snekTpomaruuTa. Jleicr-
BHE Ha NPOBOJHHK ¢ TOKOM. CBeT u TeHb. OTpakeHne cBera 3epkaroM. Habmonenue oTpakeHHs
cBera B 3epkane. [lonydenue uzobpaxkeHus B MIOCKOM 3epkaie. HabmoneHue 3a npenoMiIeHueM
ceera. Habmonenue u3obpaxkenui B munze. Habmonenue cnexrpa conseynoro ceera. Habmone-
HUe QU3NYECKUX U XMMUYECKUX SBICHUN. JeficTBre KUCIIOT ¥ OCHOBAaHUH HAa MHIUKATOPEL. Brric-
HEeHHUE paCTBOPUMOCTH coJei B Boae. Pacno3HaBaHue kKpaxmara.

Yenosexk u npupoaa (15 1)

3EMJISI — IIJIAHETA COJIHEUHOM CUCTEMBI (3 9) 3Be3mroe He60: CO3BE3 M, TLIa-
HeThl. Pa3BuTtue npencrasnenuit yenoseka o 3emine. Comueynas cucrema. Comnne. [lpmxenue 3eM-
JIA: BpALEHHE BOKPYT cOOCTBEHHOW OCH, CMEHa JHS ¥ HOYM Ha Pa3NUYHEIX MHPOTaxX, obparieHue
3emmu BokpyT ConHIa, HAKJIOH 3€MHOM OCH K IVIOCKOCTH e OpOUTEI, cMeHa BpeMeH roja. Jlyna —
cyTHUK 3emmu. @aser JIyHbl V3MeHEeHHe rOpH30HTATBHBIX KOOPIMHAT HEOECHBIX TEJ B T€YEHHE
CYTOK. 3HAKOMCTBO C NPOCTEHINIMY aCTPOHOMHYECKHMH IpHOOpamu: acTponidus, Teneckon. Hc-
cnenoBanus KocMudeckoro npocrparcTsa. K. 3. [Muonkosckuii, C. I1. Kopones — ocHoBatenu co-
BeTckoi kocMoHaBTHKH. O. A. ['arapun — nepBeiif KocMOHABT 3eMiIH. MICKYCCTBEHHBIE CITy THUKH
3emma. OpOuranbHble kKocMudeckue craHmuu. Kopabmm MHOropasoBoro Hcnomb3oBarus. [Ipo-
IPaMMBI OCBOSHHS KOCMOCA: OTEYECTBEHHEIE, 3apy0eiKHbIe, MEXXTyHapOIHBIE.

3EMJISI — MECTO OBUTAHMA YEJIOBEKA (3 9) JIutochepa, MaHTHS, SAPO; yBEIHIE-
HEe IUIOTHOCTH ¥ TeMIeparypsl 3eMiH ¢ riyOuHO#i. M3yuenue 3eMHbIX Henp. 'unpocoepa. Cymo-
xoncrso. Mccnenmopanme mopckux riaybms. Artmocdepa. AtvocepHoe napineHme, OGapomerp.
BraxHocTs BO3IyXa, OIPENEIICHAE OTHOCUTENBHOM BIaXHOCTH. ATMOC(EpHEIE SBIEHHS, IPOM H
MoinHuA. OcBoeHue aTMOC(hephl YETOBEKOM.

YEJIOBEK AOIIOJIHAET TIPUPOOY (8 u) Mexanu3mbl. Mexanugeckas pabora. JHep-
rusa. CHHTeTHYeCKHe MaTepuanbl. MexaHu3Mbl — MIOMOIIHUKH 4enoBeka. IIpocTeie MexaHu3MBl,
phI4ar, HaKJIOHHAS IUIOCKOCTb, TIOJBHKHBIM W HETONBYDKHEIN OJNIOKM; WX HasHadeHue. MexaHuge-
cKas paboTa, ycIoBHA ee coBepmenus. [koyims — equHuUIa u3MepeHns paboTel. Jreprus. Herou-
HUKH 5Heprud. Pazmuassie Buap! Tommusa. ConHevHas SHEPrys, ee pojib A xu3Hd Ha 3emie. Te-
IUIOBBIE IBHIATENH, JBUTATEX BHYTPEHHErO CrOpaHWs; WX NpHMeHeHHe. TeIuoBble, aTOMHEIE M
rupoanekTpocTanuyy. Co3maHue MaTepHalIoB ¢ 3apaHee 3aJaHHbIMHU CBOMCTBAMH: TBEpBIE, JXKa-
PONPOYHEIE, MOPO30CTOHKHE MaTepHabl, MCKyCCTBEHHBIE KpucTawisl. IlommMepsl, cBolicTBa M



IpAMEHEHNE HEKOTOPBIX U3 HUX. BONOKHA: MpHpPOIHbIE B MCKyCCTBEHHBIE, HX CBOMCTBA U IIpHAMeE-
Herue. Kaygyku u pe3uHa, X CBOMCTBA U IIPAMEHEHUE.

B3ANMMOCBA3b UEJIOBEKA U ITPUPOJBI (1 4) 3arps3senue atMocdeps! 1 ruapoche-
P, HX BIMSHHE Ha 3J0poBhe mronei. KoHTpomns 3a cocrosHuem armocdeps! u ruapocdepsr. Pa-
IMOHATBHOE HCIIONIF30BaHMe TOIUHBA. MCIonms30BaHIe SHEPIHHU PeK, BETPa, IPIIIMBOB, TeILIa 3eM-
m, 3Heprun Comana. CoBpeMeHHas Hayka U mpou3BoAcTBO. CpencTBa CBS3W. 3HAHUS, X POJb B
’KU3HM 49enoBeka u obmecTBa. Kak moau mo3saroT oKpyKaroluid Mup (Hayka BU€pa, CEroIHs, 3aB-
Tpa). YIpaBleHHE IIPOM3BOACTBOM: POJIb aBTOMATHKH, 3JIeKTpoHHKH. KoMIbIoTepH3anus mpous-
BozacTBa. PoboTsl. Llexu-aBromarsl. CpezncTsa cBA3M ¥ nepenava uaGopmanuu: Tenerpad, renedos,
pamMocBsA3b (PaguoOCTAHIUA, PAJUHOBONHEL, AaHTEHHA, IPHEMHUK, 'POMKOTOBODHUTENb), TEleBUJIe-
nue.JIabopaTropabie paboTel B onbiThl. Habmonenue 3se3gnoro Heba. Habmonenue JIyHs! B Te-
neckon. Onpenenenue asumyta CoNHIIA ¢ IOMOIIBIO KoMitaca. M3roToBnerue acTpoIssOHd u onpe-
JIeTIeHHe C ee TIOMOIIBIO BEICOTEI 3Be3/1. Mamepenue atMochepHOro AaBieHus 6apoMeTpoM.

Wsrorosinenue rurpomerpa. Msygenue neficteus peryara. Vzygenue nedcTBHS IPOCTEIX Me-
XaHu3MOB. Brraucienue Mexanwdeckod pabGoTsl. BripammBanme kpucTawia. 3HaAKOMCTBO C KOJI-
JIEKIMeH IIacTMace. 3HaKOMCTBO C KOJUIEKIMeH BOJIOKOH. Pacno3HaBaHue MPUPOAHBIX M XUMHYE-
CKHX BOJIOKOH. M3Menenne GopMsbl mONU3THIEHA IpK HarpeBaHuu. M3yyenue nelicTBus Tenerpad-
HOT'O anmnapara.

[ToaroToBKa K rofioBoit KOHTpoIbHOM pabore (1 u)

T'onoBas koHTpONEHAS paboTa (1 9)

Wrorosoe 3amatue (1 1)

3 TEMATHYECKOE INIAHUPOBAHHUE

Tema u HOMEp ypoxa Conepxxanue ypoka XapakTepuCcTHKa BUIOB Jes-
TENBHOCTH Y4aIluXcs

Beenenwue. [Ipupona. Yenmosek — | Ilpupona xupas u Hexupas. | V3ydenwe sBneHuil npupo-
gacTh npuponsl Tena u Bemect- | [IoHATHE O ABNEHHAX NPHPO- |  JBI, HCIONIB3YS PUCYHKH

Ba. Uto usyuaer uzuxa (1) Ibl. UenoBex — 4YacTh NPUPO- | y4eOHHKA B JONOIHUTEIb-
I, 3aBHCHT OT Hee, IpeoOpa- | HBIH WIUIOCTPAaTHBHEIA Ma-
3yer ee. HeoOxomuMocTs m3y- Tepuan

yeHus npuponasl. Pusuka u
XUMHA — HAyKH O IPHPOJE.
JlemoHCTpanuu. Craiizer:
JIeCHOM mei3ax, BUI Ha PEKy,
3Be3nHOe  He0Oo,  IKWIMIIe
IpEeBHEro 4YeloBeKa, COBpe-
MEHHas yIuNoa, pa3IddHbIe
BHIBI TPAHCIOPTA, HCCIEHO-
BaHHE KOCMOca U JIp.

Tena u BemecTea. Muoroo6-
pasue spiIeHu npupoasl. Ou-
3UYEeCKHe SBICHUSA: MeEXaHH-
YeCKHe, TEIUIOBHIE, 3NEKTPO-
MarHuTHEIE, CBETOBBIE. BEI-
[OJIHEHWe ynpaxHeHuit. [le-
MOHCTparuy. JleMOHCTpanuu
pa3sIUYHBIX (QHU3HYECKUX SB-
JICHUH

OmnpeneneHue  QHU3MYECKHX




SBJIEHMH II0 PENpOIYKIHSM.
Brinenenue wHaszsaHuii  Be-
mecTB, Gpu3ngecKux Ten u Gpu-
3MYECKHX SABJICHUH H3 Ipea-
JIOKEHHOTO YIHUTEJIEeM TeKCTa.
Pabora ¢ Tabnmunamu u3 paGo-
Yyel TeTpagyd

YTo H3yuaeT XuUMus

Metonpl mccnemoBaHUS IPHPO-
nel. JlaboparopHoe oGopymoBa-
Hue (2)

XuMHUYecKde SBIEHHSA IIpe-
Bpamenus BemecTB. [Ipupon-
HBbIE, HMCKYCCTBEHHBIE W CHH-
TeTH4YecKue Bemecrea. Jle-
MoHcTpanuu. Harpepanme ca-
Xapa B IpobHpke, rameHue
COIBI YKCYCOM M JIp.
Omnucanue SBIEHHN TPUPOIBI
B JHTEpaType M HCKYCCTBE.
Hayunsiii mogxonm k wu3yde-
HuI0 npupopsl. Habmonenue,
omsiT, Teopus. JlaboparopHoe
obopynosanye, IITaTHBEL
ITpaBuna monp30BaHMS U Ipa-
Buia GesomacHocTH. JlaGopa-
TOPHBIC ONBITEL 1. YKpenuTs
Ha INTaTHBE JAlKy M KOJBIO
TakuM 00pazoM, YTOOBI Ima-
PHK, BRIIYIIEHHBIH H3 JIAIKH,
IOpPOJIETEB  CKBO3b  KOJBIO,
ynain B KOpoOOUKY, CTOSIIYIO
Ha OCHOBaHMM IOTAaTHBaA. 2.
OmnpenenuTs 9HCIO ITy3BIPH-
KOB, KOTOpPEIE BBIMAYT U3 KOJI-
OBI, €cli €€ OTKPHITHIA KOHEI|
OIyCTHUTH B BOAY H Harpeeartb
KOJIOy TEILTIOM PYK.
JIEMOHCTPALMOHHEIM, BECEL CO
IIKaJIOM, IMHAMO MeTp Je-
MOHCTPAIIHOHHBIN

OnpenencHue  XHMHYECKMX
SIBIICHHHM Ha OCHOBE JEMOHCT-
parmit

Bemonsaenne naGopaTopHBIX
onsIToB. PaboTta B rpymmne




W3mepernue. M3mepuTenbHbe
pudopE!l
IIpocreitmue w3mepenus (3)

Ponp m3Mmepenwnii B HayIHBIX
UCCIIEIOBAHMSAX U B IPAKTHKE.
ITpocreiimue H3MEpUTENBLHEIE
OpubOpsl H HWHCTPYMEHTHIL:
NUHeNKa, U3MepUTeNbHAasA
JIEHTa, M3MEPHTENbHBIM IIH-
maagp, auHamomerp. Illxama
npubopa: 1eHa AeNeHus, mpe-
el W3MEpeHuit. AJIropuTM
HaxXOXIECHUs LIEHBI NENCHUA U
npenena usMmepeHuii. Jlemon-
cTpamuu. Vi3sMepurensHas aH-
HelKa, CeKyHIOMEp IEMOHCT-
PaLMOBHEIHA, BOJILTMETP

JlaGoparopusie pabotsr: «Omn-
peneneHue pasMepoB u3Hye-
ckoro Temay, «M3mepenue
obbeMa xumKocTH», «M3me-
peHue 00beMa TBEPIOIo Teay

H3o6paxkenue mkansl moboro
npubopa ¢ yKka3aHHeM IEeHEI
JeTieHuss W TpefieNia U3Mepe-
Hui. Haxoxmenwe neHsl ne-
JeHHs W Ipefiesia M3MEpeHMi
npubopa

Brmonaenne abopaTopHBIX
pabot. Pabora B rpymme

Tenau semectsa (10)




XapaKTepHCTHKH Tel M  Be-
mectB CocrosHue BemecTsa (4)

[TuceMeHHBIH OIpOC IO TEMe
«BBenenue». XapaKkTepHCTH-
KA Tel M BemecTB: Qopma,
o0BeMm, nBer, 3amax. JlaGopa-
TopHas pabora «CpaBHeHME
XapaKkTepucTuK Tei». JleMoH-
crpanuu. Tena pasnu4HbIE U
OIMHAKOBEIE 1O (opme, 00B-
eMY H IBET

Trepmoe, xuakoe H razoob-
pa3HOe COCTOSHHS BEIIecTBa.
Coxpanenre (GOopMEI H 00Be-
Ma TBEpIBIMH TellaM¥, COXpa-
HeHHe o0BeMa M HEecoXpaHe-
HUe QOPMBEI JXUIKOCTSIMH, He-
coxpaserue GopMEI 1 00peMa
razamu. [lpusHaxku dusnge-
CKHX SIBIICHHH: IIPH IIepexoie
BEIIECTBAa M3 OJHOIO COCTOS-
HUS B Jpyroe He IOSBIAETCA
HOBBIX BeINECTB, HE MPOUCXO-
IaT ux npespamenus. Jlabo-
paropuas pabora «HabGmone-
HHE pa3IHYHBIX COCTOSHHUH
BemecTBay. JleMOHCTpaluu.
Pasmuaneie TBepnaple Tena.
[IepenuBanue INOAKpaIEHHOMN
MKHUJIKOCTH M3 MEH3YPKH B CO-
CyIsl pa3sHO# (QOPMEIL, a 3aTeM
— cHOBa B MeH3ypKy. I[lepe-
BS3aB HUTHIO PE3HHOBBIN IIap,
HalOJNHAIOT OJHY €ro 4acThb
BO3IyXOM, a 3aTeM pa3Bs3bl-
BAIOT HUTH: BO3YX 3alIOIHSIET
Beck 00beM. Micaperue BOIbI
H ee KoHjaeHcamud. [LmaBie-
HUE CTeapHHa M €ro OTBepIe-
BaHHE

CpaBHEHHE  XapaKTEpHCTHK
¢busuygeckux Ten. Brmonse-
HHE 1abopaTopHOH paboTHI
HabmoneHue pas3mu4HBIX CO-
CTOSIHUM BemecTBa. PaboTa ¢
tabmune#t u3 paboueil Terpa-
mu. Bemomnmenue naboparop-
HO# pabotrel. Pabora ¢ mutro-
CTpanusaMH yueOHHKa

Macca
Hzmeperue maccri(5)

Macca. IlepBrie mpezncrapie-
HHS 0 Macce Kak 0 KOJIMIeCTBE
BemiectBa.  HeoOxoaumocTh
u3Meperus maccel. W3 mcro-
PHH H3MepeHus Macchl. Mepsl
U STaJOH Macchl. PrryaxkHsle
BECHI, NpaBWJa PadOTH ¢ HH-
mu. JlemoncTpamuu. BecslL
W3mepeHue Macchl Tena Ha
BEC

JlaGoparoprast pabora «M3-
MepeHHe MAacChl Tella Ha phl-
Ya)KHEIX BECa)

Temneparypa kKak BaKHas Xa-

Habmonenue 3a u3MepeHHeEM
Maccel Tela Ha Ppa3IHIHbIX
Becax

Wzmeperne Maccel (u3mye-
CKHUX TeJ Ha y4eOHBIX BECax
OmnpeneneHue IEHBI JENCHUS
TepMomerpa. M3Mmeperue Tem-
meparypel BOABI M BO3IyXa
TepMomeTpoM.  PaGora B

rpymme




PaKTepUCTHKA TN ¥ BELIECTB,
pa3IMYHBIX SBICHUH IPHPO-
nel. VI3 MepeHuwe Temiepary-
pel. Tepmomerpsl, IIpaBHIIa
pabotsl ¢ HuMu. OcoOeHHOCTH
KOHCTPYKIMN MEIUIHHCKHAX
tepmomerpoB. Iloaroroska x
MHCEMEHHOMY ompocy. Jlabo-
paropHas pabota «M3meperue
TeMIIepaTypbl BOIBI U BO3MY-
xa». JemoncTpamuu. Boc-
IUIAMEHEHHE TOJOBKM CIIHYKA
IPU €€ HarpeBaHuu. YBelu-
yeHHe 00BheMa JXKUIKOCTH IPH
HarpeBaHun. JleMOHCTpanu-
OHHBIM TEPMOMETP

ITpoBepka 3HaHUH
Crpoenne BemecTBa (MOJIEKY-
JIBI, AaTOMBI, HOHEI) (6)

@poHTabHAA NpOBEepKa 3Ha-
HAM yuamuxcs mo teme «Tena
U BEIeCTBay

3HayeHue 3HaHUN O CTPOCHHH
BemecTBa. JlemaMocTh Bele-
crea. CrpoeHue BelecTBa:
MOJIEKYTbI, aTOMBbI, HOHEIL
[IpencrapneHue O pasmepax
stux vactun. CTpoeHue Mo-
nexyn. JlaboparopHas pabota
«Habmonerue IEeNAMOCTHI
BemecTsay. JleMOHCTpaluy.
Hemumocts Mena. Mozgenu
Pa3NUYHBEIX MOJIEKY] H aro-
MOB '

Pabdora ¢ tecramu. Pemenue
KadeCTBEHHBIX 3anad. BeImo-

HEHHE OSKCIEepUMEHTAIBHOIO
3a1aHusA
Paccmarpuranue Mo ienei

MOJIEKyl H aTOMOB. BEpmoi-
HeHue 1abopaTopHOit paboTe!




JIBrokeHHe 9acTHI BeIECTBa
Bzaumopneiicteue wacTum Berme-
crBa. CrpoeHMe TBEpHBIX Tel,
JKAIKOCTEH, Ta30B C MOJEKYJIAp-
HOM TOUKM 3peHu (7)

Huddysus B razax, xuaxo-
CTAX W TBEpHBIX Tenax. JIBu-
KCHHE YaCTHIl H TEMIIepaTypa
ten. Ilpumepsr mubdysuu B
npupone, TexHuke, owiry. Jla-
GopatopHas paGora «Habmo-
OeHHEe sBICHHH IUPOYy3Hm».
Hemorctpammu.  Tuddysus
naxy4ero BeIlecTBa (Ie3010-
PaHT, OJEKOJIOH, 3dup). «Mo-
e OGpOYHOBCKOTO JIBHXKe-
HUA», U3 KOTOPOH IIpeBapu-
TeNbHO BBIHYTa maiba. ud-
(y3usa pacTBOpa MemHOTrO Ky-
IIOpoca | BOJI

JloKa3aTensCTBa CyIECTBOBA-
HUS NPUTSKEHUS MEXIY dac-
THIIaMH BemecTBa. CxienBa-
HHe M cBapka. Jloxazarenscr-
BO CYIIECTBOBAaHUSA OTTAIKH-
BaHMs MEXIy YaCTHUIAMH.
[losicaenne cTpoeHus TBEp-
JBIX TEIL, XXHIKOCTEH, ra3oB Ha
OCHOBE 3HAHHH O CTPOCHHH
Bemects. JIaboparopras pabo-
ta «Habmonenue B3ammonei-
CTBHs YaCTHUI] Pa3NHYHBEIX Be-

IIECTBY. JlemoHCTpanny.
B3anmoneiicTBre CBHHIIOBBIX
IUIAHIPOB. [Mpununanue

CTEKJIa K IIOBEPXHOCTH BOIEIL.
CeapuBanne B miamMeHu IBYX
CTeKIIMHHBIX TpyOok. Cixatue
¥ DacTsDKCHHE YIOPYTHX Tell
Monemn  KpHCTALIAYECKHX
PEIIeToK

Habmonenne spnexnit mud-
Gysuu B TpHpode, TeXHHKe,
OeiTy. Brmonsenue mnabopa-
TOPHOM paboThI

Habmonenue  B3ammoneiict-
BUS YaCTHI Pa3IMYHBIX Be-
wecT. Bemonrerue naGopa-
TOPHOU paboTEI

Crpoerue aromMoB ATOMBEI H

HoHHI (8)

Ponp uccnenoBanuif ctpoenus
aroma B Hayke. O. Pesepdopn
— co3harenh IUIaHeTapHOM
MOIENHM CTPOEHHA aToMa.
Crpoerne aroma: smpo (mpo-
TOHBI M HEHTPOHEI), 3TEKTPO-
HBI; MacChl 3THX YaCTHI[. 3a-
pAOBEl IPOTOHOB H 3JIEKTPO-
HOB, HX B3aHMOJEUCTBHE, 3a-
pAl Aapa

YeM MOTyT OTIIHYATECSA ATOMBI
apyr ot gpyra? Crpoenme
aToOMOB BOJOpPOJA, TeJus, JIu-
Tiss. OOpazoBaHHWE HOHOB.
Hemoncrpanuu. Mopenu saep
aTOMOB

Wsygerue CTpoeHHs aroma.
H3zobpaxenue Mozenei
CTPOEHHMS aTOMOB

CpaBHeHHE CTPOCHHSA aTOMOB
BOJOPOAa, TS, IATASL




Xumugeckue sreMenTel. Ilepuo-
muadeckas Tabluia XHMHYECKHX
anemenToB JI.M. Menneneesa

ITpocteie m cnoxHBIE BemecTsa

©)

Dusnyeckuii JTUKTAHT
«Crpoenne Bemecrsa. Ctpoe-
HHE arToMay. XHUMHYEeCKHe

9NIEMEHTHl KaK TIPYNIEBI aro-
MOB C OIMHAKOBBIM 3apsaOM
saapa. 3HAaKH  XEMHYECKHX
aneMenToB. [lepmomuaeckas
TabNuIa XUMHYECKUX dJe-
MeHToB JI.1.Menne-

JeeBa : TIPYNIbI, [EPHOIEL,
panpl. Homepa Xummdeckux
ayeMeHTOB. Pacnpocrpanenue
PasIAYHbIX XMMHAYECKHX dJIe-
MEHTOB B Ipupone. JleMoHCT-
paumuu. Ilepmonmueckas Tab-
JMIA XAMAYECKUX 3JIEMEHTOB
O .Menneneesa. OGpasmpr
XMMHYECKHX  BEIIECTB B
CKJISHKAX, Ha KOTOPBIX yKa3a-
HBl XHMHYecKue (GOopMyIbl
BEIIECTB

BemectBa, cocrosmme u3
aTOMOB OJHOTO XHMHYECKOIrO
3NIEMEHTa, — IIPOCTEIE, a CO-
CTOSINHKE M3 aTOMOB HECKOJb-
KHX DJIEMEHTOB — CIIOKHBIE.
QOopMyIBl XUMHYECKHX Be-
mectB. JlemoncTpamuu. OG6-
pasiel HauboJIee 9acTo BCTpe-
YarOIUXCA MPOCTHIX H CIIOXK-
HBIX BEIIECTB

Bemonuenue  dusuyeckoro
nukTanTa. Pabora ¢ mepuonum-
geckoM Tabmmuedt xummue-
CKHMX 3neMeHTOB. H3yyenume
00pasoB XMMHYECKMX Be-
IIeCTB

WUsyaenne 06pasnos naunbonee
YacTO0 BCTPEYAOIIUXCS IIPO-
CTBIX M CIIOKHBIX BEIIECTB.
3anuchk GopMyNT XHMHYECKHX
3JIe MEHTOB

Kucmopon Bomopon Bozna
Pacteopsr u B3Becu (10)

Mecto kucmopoma B mepuo-
Jugeckoil Tabnumne, ero 3HaK,
Homep. Kucmopon — camerit
PacmpoCTpaHEeHHBIH Ha 3emile
xumudeckuii  anement. Co-
€IMHEHHS KHUCIIOpOJa M IpO-
CTO€ BEIIECTBO KHCIOPOJ, €ro
CBOMCTBA ¥ 3HAYEHHE A
Ku3HA Ha 3emne. PorocuH-
Te3. ['opeHme B Kmcnopoze.
JlaGopatopras paGora «Ha-
Omonenne ropenus». JIeMoH-
crpauuu. Ilomyyenwe xwucio-
pona. Kucnoponsas momymxa.
I'openune B xucnopone. Craii-
Ibl ¢ H300paXKeHHEM Temo-
BBIX JBHTaTelled M MAaIlUH,
I paboThl KOTOPBIX HEO6XO0-
IEM KHCJIOPOX, TAe OHH HC-
HOJIBE3YIOTCS; IPYTHX IIpHUMeE-
POB HCIIOIB30BaHUS KHCIOPO-

W3zygenue xucinopoga u ero
coemuaeHnii.  Omnpenenenue
3HAYEHMs  KHCIOpoja I
XKH3HH Ha 3emne. Brmosnse-
Hue 1abopaTopHO# paboTEI
W3zygenne BOZOPOIA U €r0 CO-
emuHeHuH. Habmronenue omnel-
Ta 10 U3Y4EHHIO BOJOpOaa
Bemonnenne maGopaTopHOi
pabotel. PactBOopenme pas-
JWYHBIX BEIIECTB B BOAE H
(buIETPOBaHNE PACTBOPOB
Habmonenne 3a mpHroTosie-
HUEM WCTHHHOI'O pacTBOpa M
B3BECH




Ia
Mecto Bomopona B mepuoOaM-
4ecKoi Talimie, ero 3Hax,
HOMep. Bomopox B mpmpoze.
IIpocToe BemecTBO BOIOPO:
€ro IIONly4eHWe, CBOMCTBA,
pacnpoCTpaHeHue B IPHPOIE,
IpUMEHEHHE. 3HaYeHHEe BOJIO-
poia Kaxk SKOIOTHYECKH YHC-
Toro TtommBa. CoemuHEHUS
Bomopona.  JleMoHCTpauuu.
Ilomygenue Bomopoma ¢ 1o-
Moleo annapara Kumma
Bopa: crpoeHume MOIEKyIBI
Bomel. CBoiicTBa BOIEI, ee
pacupoCTpaHeHue B IPHPOIE,
3HaYeHMe I XKU3HH JelOBe-
Ka, JXMBOTHBIX M pAacTCHHH.
Hcmone3oBanue BOALI B Ha-
ponHOM Xo3s#icTBe. Boma kak
pacTBOopuTEns.  PunbTpOBa-
Hue. OxpaHa BONHBIX pecyp-
coB. JlaGoparopmas pabora
«Pa3znenenne pacTBOPHMBIX W
HEPACTBOPUMBIX BEIIIECTB
(bHIBTPOBaHKEM

PacTBOpEI B IpHpoOze, TEXHH-
ke, Orrry. PacrBopuTens u
pacTBopsieMoe BemecTBo. Uc-
THHHBIE PacTBOPHI M B3BECH.
MaccoBast fons BemiecTsa B
pacTBope. HemorcTpanuy.
IIpuroroBneHne  HMCTHHHOIO
PacTBOpa U B3BECH

Konrponsras pabora(ll)

KonTtponsnas pabota «Xumu-
9ECKHE SIEMEHTED)

BrmioHeHrMe TECTOBBIX 3a1a-
HHH

ITnotocte Pemenue 3amau (12)

IInoTHOCTH KaK XapakKTepu-
CTHMKA BelNecTBa. 3ana4yu Ha
BBIYMCIICHHE IUIOTHOCTH IO
U3BECTHBIM Macce u 00BeMmy.
HemorcTpanuu. B3semmsa-
HUE TeJl OJUHAKOBOro o0beMa,

PaGora ¢ Tabmumei IIoTHO-
cred. Pemenue 3amay Ha BEI-
YHCJIEHHe IIOTHOCTH IO H3-
BECTHBIM Macce B 00BeMy 10

bopmyne

HO Pa3HOH Macchl H OJUHAKO- P= 4
BO¥ MacCHI, HO pa3Horo oosem | 1Ipeodpasosanue  dopmysl
Pemenue 3amay Ha CBS3b Me- p= i
KOy Maccod, o0BeMOM U v
IJIOTHOCTHIO

Jlaboparopuas pabora (13) Jlabopatopras pabora «M3- | Bemonsenne aGopaTopHOM
MEPEHME IUIOTHOCTH BemecT- | paboThl
Ba)

Korrponsras pabora (14) Bemonrenne  KOHTpONBHOM | BemonHeHne — 9KCIiepuMeH-

paboTEI

TAJIBHOI'O 3aJaHHs. Pemenne




| KagecTBeHHEIX 3a1a4

Bzaumoneiictue Tten (94)

K yemy npuBomuT neiictBue on-
HOro Tejna Ha apyroe? CHiibl
HelictBe pOXIaeT NPOTHBO-
neiicreue (15)

Wsmerenne ckopocta U ¢op-
MBI TeJla IIPpH NeHCTBUH Ha He-
ro apyrux ten. Cuna xak xa-
PaKTepUCTHKAa B3aUMOJEHCT-
Busl. CHIIBI pa3muaHON NpHpo-
JBL: CHIIa TSDKECTH, CHJIA Y-
PYroCTH, 3IEKTpUYECKas H
MarHuTHas CHIBI, CHIa Tpe-
HHA, CHJIa JIaBJIEHHS. 3aBHCH-
MOCTE pe3ynbTara IeHCTBUS
CHIEI OT €€ 3HAYeHWs, Ha-
NPaBICHUS, TOYKH IPHIIONKE-
HUA

Hemonctpamuu. Tenexxa, Ha
KOTOpOM YKpeIUleHa CiKaTas
IOPYXXHHA, HE TIPHXOJUT B
JBHIKEHUE, €CIIU €M He OT 9ero
OTTOJNIKHYTECS.  JIBOKyImascs
TENICKKA, CTOIKHYBIIHUCH C
TEJIEKKON TaKoH e Macchl,
IPUBOJWT €€ B IBHXKECHHE, a
caMa IIPH 3TOM OCTaHaBJIMBa-
ercs. [lnacTunHOBEII mapuk,
yIIaB Ha IOBEPXHOCTH CTOJIA,
U3MeHsET cBoio popmy. Korma
K TIPYXWHE IOJBELIMBAIOT
rpys, oHa pactsrusaercs. [le-
MOHCTpPalli¥ CHJI pPa3NHYHOU
OPHPOZEL. 3aBHCHMOCTH pe-
3ynpTaTa JEMCTBHS CHJBI OT
€e 3HAYeHMs, HalpaBJIeHu,
TOYKH IPUIOKESHUST
PaccMoTperme ONBITOB M SB-
JICHWH B3aMMOJEHCTBHS TeN C
YKa3aHHeM CHJI JCHCTBHS W
IIPOTHBOJEUCTBUS. PeakTus-
HOe nBmkeHue. JleMOHCTpa-
nud. BsammopelictBae nByX
TEJIEeXKEK paBHOH MAaccChl, pas-
HBIX Macc (C MOMOIIBIO IIPH-
00pa Ha BO3IYIIHOM MOMYIIKE
— III3M HIH IerkonoaBHxK-
HEIX Tenexek). «CernepoBo
Koneco». Mopens pakeTsl.
JleMOHCTpanuu ¢ mOMOMIBIO
JETCKUX UIPYIIEK

V3ydenue 3aBHCHMOCTH pe-
3yJIbTaTa IEWCTBUS CHIIEI OT €€
SHAYCHHUA, HAlPaBICHHUS, TOY-
KH npunoxenus. Habmonenue
ONBITOB C HCIOJB30BAHHEM
TENEKKH,  IUIACTHIIHHOBOTO
IIApUKa, IPY>KHHEI C TPY30M
HaGmionenwe  B3amMoneiicT-
Busa Ten. I'paduyeckoe wmzo-
OpaxxeHue Ccr




Bcemuproe Tsrotenue
Hedopmarms
Cuna ynpyroctu (16)

Bcemuproe Tarorenme, ero
IPOSIBIICHHS: NaZeHHe Tel Ha
3eMiri0, ABMOKEHHE IUIAHET H
CIIyTHUKOB, IIPUJIMBEl X OTJIH-
BBl. Cuila TSKeCTH, ee 3aBH-
CHMOCTE OT Macchl tena. Or-
KPHITHE 3aKOHa BCEMHPHOIO
TATOTCHHS W.Hrroronom.
Enmeuma u3aMepenus CHibsl —
1 meroton (H). Hemoncrpa-
man.  Ilagenwme pasmugHBIX
Tel. BruinBanme BOABI M3 Ha-
IIOJTHEHHOI'O CTaKaHa.
Pasnuansie Bumsr pedopma-
LIHH: pacTsDKeHHe, CHKaTHe,
H3rHO, CHBHT H Kpy4EHUE.
Ilposenenne nedbopmamuu B
npupone, ObITy, y4eT H HC-
MONB30BaHUE B TexHHKe. [le-
MoHCTpanuy. Ilpubop mua
NEMOHCTPAUMH  pasIHYHEIX
BHJIOB JedopMaruu
BO3HMKHOBEHHE CHIIBI YIIpY-
TOCTH TIpH AedOpMalHK TEIL
Hanpaenenne cumer ympyro-
CTH. 3aBHCHMOCTH CHJIBI YII-
pyroctd or  nedopMariuu.
OOBscHEHHE BO3HMKHOBEHHS
CHJIBI YIIDYTOCTH C TOYKH 3pe-
HHsI MOJIEKYIIIPHOTO CTPOEHHUS
BemecTBa. [IposBnenne cuisl
YIOPYrOCTH B MpPHUpPOXE, B ObI-
Ty, Y4€T U HCIONB30BaHKE €e
B TexHuKe. JIaboparopHas pa-
6ora «Habmopeuwe BO3HMK-
HOBEHHUS CHIIBI YIPYTOCTH IIPH
nedopmamumy.  JlemorcTpa-
mud. BoO3HUKHOBEHHE CHIIEI
YIOPYTOCTH B NpY)XKHHE, K KO-
TOPOH ImoJBemeH mapuk. [le-
MOHCTpAIIHS CHUIIBI YIIPYTOCTH,
BO3HHKAIOINEH B Pa3IHYHBIX

urpymkax. Breictpen u3 mpy-
)KHHHOT'O ITHCTOJIeTa

BeramCcneHre CHIIBI TSKECTH
Tena mo ¢opmyne Fr = 9.8
H/xrem

Habmonenue pasnugnex BH-
moB nepopmanuu. Ilpusene-
HHE IPHMEPOB pa3IMIHBIX
BHJIOB Ji€(OpMallHH B HPUPO-
ne, ObITY, y4eTa W HCIIOIB30-
BaHHUA Ae(opManuy B TEXHUKE
Habmonenne BO3HHKHOBEHHS
CHJIBI YIOPYrocTH mpd medop-
manmn. Hccnmenosanue 3amu-
CHMOCTH CHJIBI YIIPYTOCTH OT
nedopmaruu. PaGorta B rpym-
ne




VYcnoBas paBHOBECHS Tella
Usmeperue cunsl. Tperue (17)

VenoBus, mpH KOTOPBIX Tela
HaxXOJAATCS B IOKOE€ WM JIBH-
)KYTCSI PABHOMEpPHO W IIPSIMO-
JTMHEHHO. JleMOHCTpaIHH.
Crnaiinel ¢ u300paxeHUeM I10-
jera IApaIiOTHCTa, IBHKE-
HHE TeJI B HEBECOMOCTH H T.J

[ToBrOpenue MaTepuana:
mkaza npubopa, onpeneIeHue
[OEeHBl JENICHUA, Ipefiea H3-
MepeHHi. YCTpoHCTBO IHHA-
momerpa. Cuna TpeHMs: ee
NpOsBICHHE B IIPHPOJE, B OBI-
Ty, YCJIOBHS €€ BO3HHKHOBE-
HEA;, [PAYMHB! BO3HHKHOBE-
HUS TpeHus. TpeHHe CKOJb-
KEHHsS M TpPEHHE KadyeHMs.
JlaGoparopuast pabora «M3-
MepeHue CHIBI TpeHms». Jle-
MOHCTpanuy. JldHaMOMETPBI
pasmuaHOro Tuna. Mamepenue
CHJIBI TPEHHUS NpPH IBHKCHHH
Opycka o crony. Tpubomerp
3aBHCUMOCTE CHIIBI TPEHHS OT
CHJIBI TSDKECTH Tena. Y4YeT H
HCIIONIE30BaHUE TPEHUS B TEX-
uuke. JlemoncTpanmu. Tpu-

fomerp

OmnpeneneHue yCIOBHM, NpH
KOTOPBIX TeNO0 HAaXOIUTCA B
IIOKOE WM IBHUIXKETCS paBHO-
MEpHO H MPSAMOIIUHENHO.
WzobpaxkeHue cul, JeHcT-
BYIOIO¥X Ha TEJ0, HaxoJslmee-
Csl B paBHOBECHH

W3yuyeHue ycTpodCTBa IHWHA-
mometpa. M3MepeHHe CHIIBL
W3ydeHrne mpuYuH BO3HHUKHO-
Benust Ciibl Tpenus. CpaBHe-
HWE TpPEHHsS CKONBXKEHHA U
TpeHUs Ka9eHUs
Habmonenue 3a noKa3aHUIMHI
JUHA MOMETpa IpU H3MEHe-
HHM KOJIMYeCTBa IPy30B Ha
Opycke Tpubomerpa. Brictym-
neuue ¢ jpoknagom. IIpociry-
[IMBaHHE COOOINCHHH OXHO-
KJIACCHHKOB




ONeKTpHYeCKHe CHIBI Maruur-
Hoe B3amMopelicTaue (18)

OO6®BsCHeHHE 3NEKTPHIECKOro
B3aMMOJICHCTBHS. HA OCHOBE
SNIEKTPOHHOH TeOopHH. JJjek-
Tpu3anus Ten TperueM. [lepe-
Jlada SIEeKTPUYECKOTO 3apsja
CONPHKOCHOBEHNEM. B3ammo-
ACHCTBUE OJHOMMEHHO M pa3-
HOUMEHHO 3apsDKEHHBIX
Ten.[Ipurnun meicTBua snex-
Tpockona. JlaGoparopHas pa-
Gota «Habmonerue B3aumo-
JECUCTBHA  Ha3JIeKTPU30BaH-
HBIX Telm». JleMoHcTpamuy.
OneKTpusands cTepxKHel u3
900HHUTA ¥ CTeKIIa, OGHapyXe-
HHE 3apaa Ha HAX C ITIOMO-
B0 OYMaXXHBIX «CYITaHOBY.
Onextpockon. Ilepemawa 3a-
psa ¢ ODHOIO BJIEKTPOCKOIA
Ha Ipyroi

IlocTosHHBIe MaruuTeHl, TpH-
TSDKEHHE  HMH  JKeJe3HBIX
(crampmbx) Ten. Ilomocosbre,
AyrooGpasHsle, KEepaMHYECKUE
MarHuTel. Ilomoca MarmmTa,
yCHIICHHE MarHHUTHBIX
CBOMCTB K momocam. Mar-
HUTHas CIpenKa. 3eMisd Kak
mareut. Kommac. Ilpumene-
HHE TIIOCTOSIHHBIX MArHHTOB.
Jlaboparopras pabora «Ha-
OMIONEHHEe MArHHTHOTO B3au-
MozneicTeusa».  JlemoHcTpa-
uuH. Pa3mmanHble MarHuTeL, Hx
HOEACTBHE  HA  JKEJIe3HBIE
(crampHpie) Tena. JluHaMHK,
TenedoHHas TpyOKa, MarHUT-
Has 3amenKa

Habmonenne  Biaumopeiict-
BHUS HA3JEKTPU30BAHHEIX TEIL.
O6bsacHeHne mpuHIMIA neii-
CTBUSL 3JIEKTpOCKONa. Bemmosn-
HeHHe 1abopaTopHO# paGoTEI
Habmonenne MarHuTHOrO
B3aUMOJICHCTBHSA. Brmoige-
HHe J1abopaTopHOM paGoThL.
Pa6ota B rpymme

Koutpomsras paGora (19)

Pemenne xayecTBeHHBIX, KO-
JIMYeCTBeHHBIX 3amad. [lpen-
CTaBJICHHE Pe3yIIbTATOB.
Onenka NEATETBHOCTH OIHO-
KJTACCHHKOB




JlaBnenue
Pemenne 3amau JlaBneHue
KAIKOCTAX B raszax (20)

B

Cuna naBneHMs U JaBJICHHE.
Emuanna nasnenus — 1 mac-
kanp (IIa). CmocoOsr yBemm-
YEHUS. U YMEHBINEHHUS JaBJe-
Hus.JlemoHcTpauuu. Paspesa-
HUEe KycKa IUIaCTU/IMHA TOH-
KOH IpOBOJIOKOM mnpH JeH-
CTBUM  HeOONBIIOH  CHIIBL
JlaBneHue Ha MeCOK IIpH pas-
JIMYHOM IIOIIATH OIIOPHI
Pemenne 3amady Ha BEIYHCIE-
Hue naBneHud. JlaboparopHas
pabora «Omnpenenenne nasie-
HUS Tena Ha omopy». JleMon-
cTpanud. Beruncnenue nasie-
HUS THDH Ha IOBEPXHOCTH
cToJIa

[Ipencrasnenue IOKIANOB IIO
Tteme «JlaBneHue Ten Ha OIno-
py». 3axon Ilackanda. Yyer u
HCIIOJIb30BaHUE nepenayvu
J@BIECHMS XHUIKOCTSIMH M ra-
3aMH 110 BCEM HaIpaBJIEHUAM
B TexXHHKe. JleMOHCTpaluH.
[lMap ITackans. Hanmysanue
KaMepel OT MA4a, JIE)KAIEH Ha
CTOJIE M HAaKpBITOM IIIIOCKOM
JIOIIEYKOM C TIpy3oM: TIpy3
IIOJHHUMAETCs Ha JOLIEYKe

IIpuBenenue NpUMEPOB CIIO-
co00B yBenWYeHHS U YMEHB-
IICHHUS JaBJICHUS

Pewenue 3amau. Bemonnenue
naboparopHoii paboter. PaGo-
Ta B Ipymnme

BricTynienue ¢ nokiagamm,
IpPEeACTaBIE€HHE CXeM, HILIIO-
cTpauuii, mpe 3eHTaumii. Msy-
9YEHHWE HCIOIb30BaHMS Iepe-
Ja4yyl JaBJICHUS XUIKOCTAMH U
ra3amMu B TEXHHKE




JlaBnenre Ha riIyOMHE KHIKO-
cru Coobmaromuecss  cocysl
Brrrankuparomas cuia (21)

Hanuawe pasneHus BHyTpH
JKHIKOCTH, €r0 BO3PacTaHHeE C
riryOuHOM. PaBencrBo nasie-
HU#A BHYTPH XHIKOCTH Ha OJ-
HOM riyOmHe 1O  BCceM
HampaBileHusM. JlemoHCTpa-
nuu. M3MepeHue naBiieHus Ha
pasHBIX IIIyOHHAX

3aKkoH coobmaromumxcs cocy-
noB. Ilpumeper co obmaro-
owmxes cocynoB. Ilpumenenue
coodImaromuxcst COCYIOB:
LITX03, BOXONPOBOZ, (OHTaH.
HleMoHCTpanuu. YpoBeHb BO-
OBl B COOOIIArOmuUXcs cocy-
nax. Mogens BomompoBoja,
MOJENE (POHTaHA
Berrankuparomas cmna, ee
u3MepeHue Ha omeire. Jlabo-
paropHas pabora «M3mepenue
BBITAIKHBAIOLIEH CHIIBD».
O6BsACcHEeHNE NPHYMH BO3HHK-
HOBEHUS BBITAJIKHBAIOIIECH
CHUIBL. JemoncTpanumy.
VYMeHbIIeHHE Beca Tena, IoO-
IPy>KeHHOro B Bomy. Jleii-
CTBHE BBITAIIKUBAIOIIEH CHIIBI
Ha pasjMYHBIE TeNla, IOrpy-
JKEHHBIC B BOJY

Ha6mronerue 3a m3mepermem
JaBJICHHs Ha DPasHBIX IIyOH-
Hax, 10 pa3sHBEIM HaNpaBlICHHU-
aM. BreiiBmxeHwe rumores.
@opMynUpOBaHU€e BHIBOA
Habmonerne 3a ycranosie-
HHEM YPOBHS JKHIKOCTH B CO-
obmarommuxcs cocygax. O65-
SACHEHHE 3aKOHa Ccoobaro-
muxcs cocynoB. Ilpusenenue
NPEMEPOB  cOOOIIaromuXcs
COCyI0B

Wsmepenne BBITAIKHBAIOMIEH
CUIBl. BEIIBMOKEHHE IHIIOTES.
@opMynupoBaHUE BHIBOMIA

Jlabopatopras paGora Usyue-
HHE apXuMenoBoi cusl (22)

JlaGopatopuas paGora «Ort
YEro 3aBHCHT BBITAIKHBAIO-
wast (apxuMenoBa) cuaa?»
JlaGoparopHas pabora «BEI-
SCHEHHE YCJIOBHS IUIABaHMS
ten». IlomroroBka Kk KoH-
TPOJIBHOM paboTe

Brmonuenne naGoparopHoit
pabotel. CocTaBienne Tabmu-
sl PopMynupOBaHHE BEIBOA
Brmonmenne nmaGopatoproit
pabothsl. Pemenune xauecTpen-
HBIX 3a7a4 Ha ¢.71 yueOnuka

Kontpomnsnas paGora (23)

KonTponsrast paGora «Jlas-
JICHHE JXUIKOCTH Ha IIyOHHE.
JelicTBue XHUIKOCTH Ha IIO-
IPYKEHHOE B HEE TEIIO»

Pemenue kadecTBEHHBIX, KO-
JMYECTBEHHBIX 3a1a4, BHITION-
HEHHE OKCIEPHMEHTAILHOrO
3aJaHus

Dusnyeckue H XHMHYECKHe ABIeHHs (8 1)

Mexanndeckue sBinenus (4q)




Mexanndeckoe nBrKeHVe
CxopocTh IBHKEHMS
Pemenue 3anay (24)

Mexanngeckoe  IBIDKEHHE.
Tpaexropus. Pa3 nuunsie Bu-
Al nerokenus. [Ipaveps! pas-
JAYHBIX BHIOB IBHIKCHHS B
npupone u texHuke. Ilyte u
BpeMs JBHOKCHHS, H3MEPEHHUE
IyTH ¥ BpemeHu. JlemoncTpa-
ud. JleMOHCTpanuu pasiuy-
HBIX BHIOB NBH)XEHHA. [IBH-
JKEHUE PA3IIMYHBIX HIPYIIEK
Ckopocth PaBHOMEPHOIO
JBrOKeHUs. Enpauner usmepe-
HHUS cKopoctH (M/c, KM/94 H
T.J.). YCKOpPEeHHOE H 3aMef-
JEHHOE IBHKCHME, IPUMEpHI
YCKOPEHHOTO ¥ 3aMe[JIEHHOTO
IBHXKECHUA. JlaboparopHas
pabora «BrraucieHue ckopo-
CTH IOBHMIKEHHS Opyckay
Pemenne 3amay ma pacger
CKOPOCTH, IIyTH M BpEMEHH
NBHJKCHHMS, DELICHHE 3KCIIe-
PUMEHTAIBHBIX 3329 THIIA: 1.
Paccuurare Bpems, 3a koro-
PO€ JIETKONIOJBIDKHAS TEJIeHK-
Ka Ipoener IIuHy croya. 2.
Paccuutate myTs, KOTOpHIA
npoizner Tenexxka 3a 20 c.
(CxopocTs Tenexku ompene-
JIeHa Ha OpeIbLIyIIeM YPOKe.)

Habmonenue 3a nsrkennem
PasIUYHEIX Tel. AHaW3 IBU-
JKCHHS, ONpeleNeHiHe ero BH-
na. Iouck mprmepoB pasmmy-
HBIX BHJIOB IBHXKEHHS B IIPH-
poIe U TeXHHKE

Brramcnenue ckopocts nmBH-
KEHHS y4YeHWKa II0 Kiaccy.
Beramcnenne ckopocTu camo-
JBIDKYLUEUCS TEIEeIKKH
Pemenue 3amay Ha BEIYHCITE-
HHE IIyTH, CKOPOCTH, BPEMEHH
IBIKEHHS

OTHOCHTEBHOCTE
CKOTr0 IBHOKEHHS (25)

MEXaHH4ge-

IlpencraBnenne 06 oTHOCH-
TENBHOCTH JBWXeHUs. Jlabo-
paropnas pabora «Habmoxne-
HAE OTHOCHTEIBHOCTH IBH-
KEHHY. [eMoHCcTpanmu.
JIBIKeHHE HUrpymedHoif Ma-
WIHHEI ¢ «ITaCCAKUPOM) MHUMO
CTOSIINETO «Iemexonay (IBH-
KEHHE «IeIex0Ja» OTHOCH-
TEJIbHO MAIIMHBI C «ITACCAXKH-
pom»). JIBmxeHHe MaioM Te-
JIeXKKH 10 OOMBIION Teexke,
KOTOpas, B CBOI O4Yepess,
JBHIKETCS IO CTOJIY

Bemonzerwe naGoparopHoit
pabotsl. Habmoneruwe 3a
JNBYKCHHEM HIPYLICYHOM Ma-
OIMHEL. AHAIHU3 ee IBH

3ByK (26)

3ByK Kak HCTOYHHMK HHPOp-
Malud d9eloBeka 00 OKpy-
xKaromem Mupe. Hcerounukn
3Byka. Komebamms — mHeob-
XOIHMMOE YCIIOBHE BO3HHKHO-
BeHUs 3ByKa. Jlabopatopras
pabora «Habmronenue ucroy-
HUKOB 3ByKa». JleMOHCTpa-

Habmonenne HCTOYHUKOB
3ByKa. Bremomnenre naopa-
TOpHOM paboThl. PaGora B
rpynmax




nud. PasHooGpasusle ucTOY-
HHKH 3ByKa U KoleOmomuecs
ACTa, MOPOKIAIONIHE 3BYK.
Wspneverwe 3Byka ¢ momo-
B0 LEHTPoOeKHOH Maruu-
HBI: cHpeHa 3eeOeka, 3y6ua-
ThIE KOJeca

Pacnpocrpanenmue 3Byka (27)

CKopocTh 3ByKa B pasmi4HbIX
cpenax. SIBneHme OTpaXKeHHA
3ByKa. 3Jxo. Hcmoms3oBanme
SIBIICHUS OTPaXKEHUS 3BYKa B
TexHuke. ['onoc u ciyx, rop-
TaHb U yXo0. JleMOHCTpanum.
OtcyrcTBHe 3ByKa paboTaro-
IIEr0 3BOHKA, IIOMEIIEHHOIO
TIOJ KOJIOKOJI, M3-TI0Z KOTOPO-
T'0 OTKa4yaH BO3IYX

Habmomerue ombrtoB, mon-
TBEPXKIAIOLINX Pa3JIAYHE CKO-
POCTH 3ByKa B Pa3sHBIX Cpeax.
Pabora ¢ HJLIFOCTPAIASIMHU
yaeOHHKa

Temnosrie sBnenns 4y

TemnoBoe pacmupenne Yuer u
HCIIONIb30BAHHUE TEIUIOBOTO pac-

nmwmperus (28)

Konrponsras pa6ora «Mexa-
HUYeCKOoe aBmkeHue»., Ten-
JI0BO€ paciuupenue Tten. Jla-
boparopras pabora «Habmo-
JeHWe H3MEHeHHS oObeMa
KHIKOCTeH M Ta30B IpH Ha-
TPCBAHVM. MM  OXJIKICHHU)
(onmcaHue naHo B MeToxHue-
CkoM mocobun). Jlemoncrpa-
may. Pacmmmpenue Ten pu
HarpeBaHHUM ¢ IOMOMIBIO IIPH-
6opa «Illap ¢ kombIOM» | mp.
JlaGopatopras pa6ora «Ha-
OmoneHne W3MEHEHHS ITHHED
Tejla NPH HarpeBaHHU U OX-
NKOCHUR, Coobmenns
ydammpxcs 00 MCImonb30BaHHM
TEIUIOBOI0  pacUIHpeHus B
TEXHWKE

Pemnenne Ka4ecTBEHHBIX W KO-
JTWYEeCTBEHHBIX 3ana4. Brl-
IONHEHHE J1abopaTopHOl pa-
6oter. Habmonenne Temioso-
IO PaCIIMPEHHs PpasIAYHBIX
TeN

Bemonnenne  naboparopmoit
pabotel. IlpocnymmBanme co-
oOmenuit. Beicrymenus ¢
COOOIIEHMAMHE, IIpe/cTaBIIe-
HHE PHCYHKOB, CXeM, IIpe3eH-

s

Talnuu

Ilnasnenwe u orBepreBanue
Hcnapenwe u xonmencarnms

Usyuenme npouecca mcnapenus

KuIKOCTH (29)

[Tponeccer muasneHUs @ oT-
BEPJIEBaHUA, X 00BACHEHHE C
TOYKH 3DEHHS CTPOEHHS Be-
mectea. Jlabopatopras pabo-
Ta «OTnuBKa wHrpymeuynoro
conmaruka». Jlaboparopras
pabora «Harpesanwe crex-
NAHHOU TpyOKm». JlaGoparop-
Hasg pabora «Habmomenue 3a
IUIABIICHAEM CHera». JIeMOoH-
cTpamuu. TasHue Tb1a B Bone
(oTMevaercs IIOCTOSIHHAS
TEMIIEpaTypa CMECK)

Habmopmenne 3a TasHmem
npia. Bemonsenwe na6opa-
TOpPHBIX pabor. PaGora B

rpymme




ITponecc ucmapeHHs H KOH-
JIeHCaliH, WX OOBICHEHHE C
TOYKH 3pEHHS CTPOCHHS Be-
mecTBa. Mcmaperme ® KOH-
IeHcauus B npupoze. JlemoH-
crpanuu. KoHaeHcamus Ka-
Ienb BOABI Ha XOJNOJHOM IIO-
BEPXHOCTH MeTalna, IoMe-
IEHHOT'0 HAM KHUIIAIIEH BOIOH
3aBHCHMOCTH CKOPOCTH HCIIa-
PeHHS OKUAKOCTH OT poja
XKHUIKOCTH, TeMIIEPaTypHI,
wIomany cBOOOIHON MOBEPX-
HocTH. Jlaboparopras pabora
«OT dYero 3aBHCHT CKOpPOCTH
HCmapeHus xuukocTu?y Ox-
JaXIOEHUe JKUIKOCTeH npH
ucnapenun.  Jlaboparoprad
pabora «HaOmonenne oxia-
KICHUA KUIKOCTH IPU HCHa-
pesun». JdemoncTpanuu. Pas-
JMYHBIE CKOPOCTH HCIIApEHUS
Bozbl, ddupa, coupra. Oxia-
XKIEHHE XUOKOCTH IPH KCIa-
pPEeHUH

Habmonenne 3a mporeccamu
UCTapeHuss M KOHACHCAIHH.
BreinBrxenne rumore3 o0msc-
HEHUS 3TUX SBJIIEHHHA C TOYKH
3pEeHUs CTPOEHUS BEelIeCTBa

Omnpenenenue ¢akropos, oOT
KOTOPBIX 3aBHCHT CKOpPOCTB
HCIapeHus JKUOKOCTH. Pac-
CMOTpPEHHE KadeCTBEHHBIX 3a-
Zla4 ¥ BOIIpocoB. Brmonnerue
naboparopHeIx pabot. Pabora

B Ipymme

Tennmonepenaga (30)

IIponece TEIIONepeIadH,
MPUMEPBI IIPOSABICHUS TEIJIO-
nepefadu B IpUpoOe, ydera u
WCIIONB30BaHUS B TEXHHKE
(6e3 ykazaHWs BHIOB TEILIO-
nepenaymn). JlaboparopHas
pabora «Habmonenue Temio-
MIPOBOJHOCTH BOIBI M BO3.y-
xa». JlemoncTpanuu. Termo-
MIPOBOJHOCTh Pa3/IMYHBEIX Me-
taiwioB. Harpeeamue Ttepmo-
CKOIIa M3JIyYECHHEM OT JIAMIIBL,
or ropsuero Ttena. I[lepeme-
IIMBAHHE CJIOEB JKHJKOCTHU
IpH €€ HarpeBaHUHM (KOHBEK-
s

Brmonnenune naboparopHoit
pabotel. PabGora B rpymme.
Habmogenne pasHBEIX BHIOB
TeruIonepeiayn

Kontpomsnas pabota (31)

Kontponenas pabora «Tem-

Pemrenue Ka4y€CTBEHHBIX, KO-

JIOBBIE SIBIICHHS» JMHYECTBEHHBIX H Trpadmye-
CKHX 3a1a4
IToropenue. Ilomroroska kx ro- | [Topropenume. Iloaroroeka k | PermmeHue xadecTBEHHBIX H KO-
JOBOH KOHTpOJBHOM pabore (32) | rogoBoii KOHTPOIEHOH paboTe | THYECTBEHHBIX 3a/1a4

I'omoBast xoHTponpHas pabora
(33)

I'omoBas KOHTpONIBHAs paboTa

Pemenve xayecTBeHHBIX 3a-
nad. BrimonHeHHe sKcnepu-
MEHTAJIBHOIO 3a/IaHus

O6o6maromme ypoku 1 vac (34)




6 xmacc (34 gaca 1 9ac B HeIENI0)

Tema 1 HOMED ypOKa

Copepixanue ypoka

XapakTepuCTHKa BHJOB Jes-
TEeIBHOCTH YJalHXCs

Onextpudeckuit Tok. Hamps-
senune Crra Toka. CTOYHUKH
Toka (1)

DnexTpudecKkuii TOK Kak Ha-
[IPABICHHOE JBIDKCHHE 3aps-
JKeHHBIX gacThy. Hampsbkenue
KaK YCIOBHE BO3HHMKHOBEHHS
3IeKTpU9eckoro Toka. Mcrou-
HHKA IIOCTOSHHOTO M IIepe-
MEHHOr0 TOKa. J[eMOHCTpaIlHH.
BO3HUKHOBEHHE  3JIEKTpHYE-
CKOTO TOKa B IIPOBOJHHKE, 3a-
MBIKAJOIEM J[Ba Iuapa, 3aps-
JKEHHBIX DPA3HOMMEHHO (IIaphl
YKpEIUIeHBI Ha 3IEeKTPOMETPaX,
IPOBOINHUK COCTOMT H3 MBYX
gacTed, MeXAy KOTOPBIMH YK-
perieHa HEeOHOBas JIaMIIOYKa).
B nepeom ombiTe IIapsl 3aps-
XKaroT 0T 300HHTOBOM M CTEK-
nguHoM mamouek. IIpoBons
ONBIT BTOPOM pa3, IpHCOeIu-
HSIOT IIaphl K PasHOMMEHHBIM
TIOJIFOCaM 3JIEKTPOQOPHON Ma-
mMHEL. JleMOHCTpamys IIOTOKa
BOJIBI, BO3HHKAIOMEr0 B TpyOe
MEXIy OBYMS COCyIaMH, ycra-
HOBJICHHBIMH Ha Pa3sHBIX BBICO-
tax. JleMOHCTpauus pasiud-
HBIX HCTOYHHKOB TOKa: aKKy-
MyjsTop, Oarapeiika, reHepa-
Top mepemenHoro Toka. Oc-
UUIOTPaMMEL  IIEPEMEHHOTO
HaNPSDKEHHS, CHAMAEMOro ¢
3a)KAMOB T€HEPaTopa, MHKpO-
(oHa, OCBETUTENBHOM CeT
Cuma TOKa, €OUHHIA H3Mepe-
HHES CHIIBI TOKa — 1 amrep (A).
[Tpumepsl pa3nuYHBIX 3HAYE-
HU# cuibl Toka. HampsbkeHwe,
eIUHHUIA U3MEPEHUS HallpsDKe-
gusg — 1 BousT (B). [Ipumepsr
pasIMyYHBIX 3HAYEHWH Hanps-
JKEHus, AMmepMeTp H BOJBT-
meTp. JlemoncTpamuu. Amiep-
METpPHI ¥ BOJIBTMETD

HabmromeHue OMBITOB, IIOA-
TBEP)KIAIOIIMX YCIOBHA BO3-
HUKHOBEHHS 3JEKTPHYECKOTO
TOKa

Brluniciienne IEHBI JICTICHHAS
MIKagbl aMIepMerpa ¥ BOJBT-
MeTpa. Bximodenue ammnepmer-
pa u BOJNBTMETPA B JNEKTpHYE-
CKYIO IeTlb JUI U3MEepPEeHHs CH-
751 TOKA M HAIPSKEHUS




IIpoBOIHUKE H JUANEKTPHKH.
ONeKTpUdYecKHe Hernu
[Tocnenosareneroe u mapai-
nensHOe coenuHenHue (2)

ITpoBOIHMKYM U JUINCKTPHKH:
ompefeneHue, NpHAMEPH |
npuMmeHeHue. CocraBHBIE Hac-
TH JIEKTPHYECKHX Ienei U mx
o0o3HaueHuss Ha cxeme. Jle-
MmoHrcTparun. [Tpuemsr cOopku
IOPOCTEHINNX  JNEKTPHYSCKHX
nened, u3MepeHus ToKa ¥ Ha-
IPsOKSHUS B IETH
ITocnenoBarenbHOe H  Tapai-
JIEIbHOE COEIMHEHHS IIPOBOJ-
HHUKOB, UX OTIMYMS, HUCIIOIH30-
BaHME B PA3IHYHEIX LEIIX.
Hemonctpanun. Ilenu ¢ 1mo-
CllefOBaTeNbHEIM M TIapai-
JENBHBIM COCIUHEHUEM JIaMIT.
IIpuemsl cOopku uemei ¢ mo-
CIIEZIOBATEIbHEIM COEIMHEHU-
€M IPOBOTHUKOB

Cbopkxa mpoCcTeHIIMX 3IEKTPH-
geckux uenei. Mamepenue To-
Ka ¥ HallPsDKEHUA B IENH
Cbopka memeit ¢ mocienoBa-
TENBHBIM COSIUHEHHEM.

[TocnenoBareIbHOE  COEIMHE-
HHe mpoBOOHHKOB Ilapamnens-
HOE COeMHEHUE IPOBOJHHKOB

€)

Jlaboparopras pabora «Ilo-
CIIEOBATENBHOE COSIMHEHUE
Jlabopatoprast pabora «Ila-
pannensHoe coenuHeHuey. lle-
MoHcTpanuu. Ilpuemsr cOopxu
IENH C NapaUIeNbHBIM COeIH-
HEHHEM [IPOBOJHHKOB

Bremonnenne  mabGoparopHOit
paboTEL.

Brmonaenune — maGopaTopHOi
paboter. COopka memd ¢ mna-
paTIeTbHBIM COEIMHEHUEM
IIPOBOJHUKOB




JleiicTBHS 3IEKTPHUIECKOrO TO-
Ka JleMCTBUS JIEKTPUYECKOTO
Toka (4)

HarpeBarensHoe JEHCTBHE TO-
Ka, ero mpuMeHeHue B OBITO-
BeIX mpubopax. JlaGoparopHast
pabora «Habmozmerue TemIo-
BOro jeiicTBua TOKay. Mar-
HUTHOE JeicTeue Toka. JIabo-
paropras pabora «Habmozme-
HHE MArHATHOI'O ACHCTBHSA TO-
Ka». OIEKTPOMAarHMTEl H HX
npuMeHerue. J[eMOHCTpalyH.
Harpepanue crivpanu JeHCTBH-
eMm TOKa. JleficTBHE TOKa Ha
MATHATHYIO CTpenKy. OJeK-
TpoMarHuT. Mozens — Tene-
rpaduoro ammapara. Tenedos.
XuMudecKoe IeHCTBHE TOKa
JleiicTBHE MarHuTa Ha 3JIeK-
Tpudeckuii TOK. IIpumeHeHme
3TOr0 [eHCTBHA B YCTPOMCTBE
HW3MEPUTENBHBIX  HPHOOPOB,
3JEKTPOMBHUraTeNs. XHMHIE-
CKOEe JeHCTBHE TOKa H €ro
npumenernune.  JlaboparopHas
pabora «Habmonenue XuMH-
gyeckoro neicrsus Toka». [le-
MoHCTpanus. JlelicTBae Mar-
HHUTa HA MPOBOJHHUK C TOKOM.
JleficTBe MarHuTa Ha paMKy ¢
TOKOM. Mopenps JBUraTels Io-
CTOSIHHOTO TOKa

HabmomeHre TEIIOBOIO M
MAarguTHOIO JEHCTBHA TOKa.
COopka IpOCTEHINEro 3JIeK-
TpoMarsuTa. BeInonHeHwe Ja-
GopartopHbIX pabor. Pabora B
rpymie

Brmonaende — 1ab0paTOpHOMR
pabotel. Habmopenwe xXumu-
YeCcKOro JeHCTBHS TOKa

CgeroBple sBieHus (5 9)




Cger. Ucrounuk ceera CBeT
TeHb (5)

Koutponsuast pabora «Jiek-
Tpudeckuii TOk». (CBeTOBBIE
snerrsi. CBET Kak HCTOYHHK
uHOpManmK YenoBeka 00 OK-
pyxaiomem mupe. McTouHMKH
CBETA: TOpAYHE M XOJIOJHEBIE.
HemorcTpanuu,  Mzmydenme
CBETa pA3MHYHBIMH HCTOYHH-
KaM

JlaGoparoprast pabora «Otpa-
JKEHHE CBETa 3epKaloM». 3ep-
KaJlbHOe ¥ pacCcesHHOe OTpa-
xkenue. [lposBieHuWe 3aKOHA
OTpa)KeHHU B IEHCTBHH 3epKall.
3epkana IIOCKUE, BBIIYKIIBIC H
BorayTEle. CBOMCTBO 3€pKal
H3MEHATH HalpaBjIeHHe CBETO-
Boro Imyuka. Mcnonb3oBaHue
sepkan. JlemoncTpanum. [le-
MOHCTpAIlls 3aKOHa OTpaXe-
HHS C TOMOLIbI0 Ipubopa 1o
reoMeTpuueckoit onrtuke. Jle-
MOHCTpaUUs IUIOCKOTO, BEI-
IIYKJIOTO M BOTHYTOT'O 3epKall

BemmonaeHnue KOHTPOJIEHOM
paborsl. Habmonerue pazmuy-
HBIX HCTOYHHKOB CBET
OOBsAcHEHHE NPUYHH COJIHEY-
HBIX M JIYHHBIX 3aTMEHHH C
MMOMOINBI0 Iprubopa COMHEYHO-
ro0 W JYHHOrO 3arMeHud. Bol-
nonHeHue nabopaTopHOH pa-
60T




Otpaxenue cBera 3epkana H
UX NpUMEHEHUE
[Tperomnenue cBera (6)

JIaGopatopras pabora «OTpa-
JKEHHE CBeTa 3epkanom». 3ep-
KalbHOE M pPAaCCEesTHHOE OTpa-
xkenme. IIposBnenue 3aKoHa
OTpa)XEHUs B NEUCTBUH 3€pKal.
3epKkajia IIJIOCKHE, BRITYKIBIE H
Borayteie. CBOMCTBO 3epKai
M3MEHSITh HallpaBJIeHHE CBETO-
Boro myuka. Mcnonp3oBaHue
sepxan. Jlemoncrpanuu. [le-
MOHCTpalys 3aKkoHa OTpaxKe-
HHS C [OMOINBI0 Ipubopa 1o
reoMeTpudeckoi onrtuke. Jle-
MOHCTpalldsl ILIOCKOTO, BEI-
IIYKJIOTO ¥ BOTHYTOT'O 3epKal
Xapaktep H300paxeHMA B
IockoM 3epkaine. OObsCHEeHNE
BO3HMKHOBEHHS MHHUMOIO H30-
OpaxeHuss ¢ IOMOLIBIO TIO-
crpoenus. JlabGoparopHas pa-
6ota «Ilomydenne wm300paxe-
HUS B IIOCKOM 3epKajey» (omu-
CaHHE [aHO B METONHMYECKOM
nocobu

SIBnenue IMpeIOMIEHHS CBeETa.
V3MeHeHrEe HalpaBJIeHUS CBe-
TOBOT'O JIy4ya IpH IEpexoie H3
OJHO# cpensl B Apyryro. Jlabo-
paropras pabora «Habmone-
HEE 32 IPEeIOMIICHHEM CBETay.
Hemoncrpanuu. [Ipenomnerue
CBETa HAa TIpaHUIE BO3IYX —
BOJIa, BO3LyX — CTEK/a

M3ygeHne 3aK0Ha OTPAKEHHUSA C
IOMOIIBIO 3epKal. BrmonHe-
HHe nabopaTtopHOM paboTHL
Pa6ora B rpymme
Brmonsenue — 1ab0paTopHOl
pabotel. Ilonmyuenme wu3o6pa-
JKEHUS IIpeIMeTa B IUIOCKOM
3epKae

Brmomaerue — naboparopHoii
pabotsl. Pabora B rpynme. Ha-
Omonmenue 3a IpeloMIECHHEM
cBeTa




JInaseiHabmonenue
xeuuit B man3ze (7)

u3o0pa-

Pasnuynble THOBI JHH3: COOH-
palolqe M PacCeHBarOIIHe.
@Qoxyc JHH3BL YBEIUYCHHE
muasel. JlaGoparopHas pabora
«Habmonenue H300pakeHuil B
mamzey. JlemoncTpamuu.  [le-
MOHCTpAIAS CBETOBBIX IIy9IKOB,
IOJTyYEeHHBIX IIPH IIOMOLIM CO-
Ouparomeii # pacCerBarOLICH
miE3 (mpubop Mo reoMeTpude-
CKO# ONITHKE)

JlaGopatoprast pabora «Ha-
Omomenne W300pakeHWH B
nuH3eY, 3amanug 2 u 3. Paszmu-
ype B H300pa’keHUH MpeaMera
B JIMH3€ B 3aBHCHMOCTH OT HMX
B3aHMHOTI'0 PACIIONOKEHHU.
JemoncTpanuy. Paznmuane
n300paXeHnil B JIHH3E B 3aBHU-
CEMOCTH OT yJaleHHs HMCTOY-
HWKa CBeTa OT JIMH3

Brimonsesue — nabopaTopHOM
pabotsr. Pabota B rpynme. Ha-

Omonenne H300paXECHHH B
JIH3E
Bemonnenne — 1a00paTOpHOM

pab6otsl. Pabota B rpynme. Ha-
Omonenne H300paXeHHH B
JIMH3E

Onrrgeckne TPUOOPE!
I'ma3 u ouxm

[ser (8)

HasmayeHue u HCIONB30BaHUE
ONITHYECKUX NpubOpoB: (HOTO-
ammapara, IIpoeKTOpOB, MHKPO-
CKOTla, TENEeCKOIa; HMCIOIb30-
BaH@E B MX KOHCTPYKLMH JIMH3
u 3epkan (6e3 pacCMOTpeHHS
XoJa cBeTOBEIX Jyueii). [le-
MOHCTpaliu. Pa3miurble oI-
THYECKHE TPHOOPHI; HCIOJB30-
BaHFe B HUX JIMH3 U 3epKall
Crpoenue ria3a, HEKOTOPBHIE
(QYHKIHK ero OTHEeNBHBIX dac-
teii. M3o0paxeHnue, moaydae-
Moe Ha cerdarke. Hemocrarku
3penus: OIH30PYKOCTh M Jajlb-
HO30PKOCTh;  HCIIOJB30BaHUE
OYKOB JUII HX HCIPaBJICHHS.
JlemoncTpanuu. Mozens riasa,
MoJieid ONHU30pYKOro M Jallb-
HO30PKOTO I1a3a; HCIPABICHUE
9THX HEJOCTATKOB 3PEHHS C
IIOMOIIBIO JIHH3

Pasnoxenue Oemoro cBera C
momompr0 Tpu3Mbl.  CHEKTD.
[Topsimox cieoBanys MBETOB B
cmekrpe. Pamyra. OObACHEHHE
[BeTa TEI.

Oemonctpamuu.  Pasznoxenue
Gemoro csera B cmextp. Kpyr
Hetorona. Craiinsl ¢ u300pa-
JKEHHEM PaIyr

Pa6ora ¢ ONTHIECKUMHU IpHOO-
paMu u TabmunamMu
OG6cyxneHne BO3MOXKHOCTEH
KOPPEKIHH 3PEHHS C IOMOIIBIO
OYKOB

Obpacuaerue mBera Ten. Ha-
6mojieHHe pasnoxkeHus Oemoro
[BETA C IIOMOIIBIO IPH3MEI




Kontponsras pabora (9)

KorTponsuas pabora «Caero-
BbI€ SBIICHHS

Pemrenue xayecTBEeHHBIX 3amaq,
3a71a4 Ha INIOCTPOEHHUE XoOa 1y4d

Xuamudeckue sBieHES (7)

XAMUYECKUAE SBIICHUS
3akoH coxpanenus maccsl (10)

XuMydecKkue peakmud — Kak
npoueccsl 00pa3oBaHus OIHUX
BelecTB U3 Apyrux. IlpusHaku
XAMHYECKUX SBICHHH H yCIIO-
BUd uX nporekanus. Jlabopa-
TopHas pabora «HaGmomenue
Gu3MYEeCKUX M XHMHYECKHX
SBIICHUIT». JemoHCTpanuy.
Brigenenne Temnna u cBeTa IpH
peakuum TopeHus; oOpa3oBa-
HHE OCAIKOB, H3MECHEHHE [(BETA
IIPH B3aUMOJICHCTBHH JKeJle3a C
PacTBOPOM MEITHOTO KyIopoca;
BEIICNICHAE TIa3a B peaKIuu
B3aUMOJCHCTBUS pacTBOpa CO-
Bl C KHCIIOTOH

OOBsicHEHME TIPOTEKAHMS XU-
MUIYECKIX pPEeaKkuii ¢ MOJEeKy-
JApHOM TOYKH 3peHus. Pacman
BEINECTB U MOJIEKYJ Ha aTOMBI
HIH HOHBI, oOpasoBaHue u3
HuXx HOBBIX BemecTB. Coxpa-
HEHHEe MacChl BEINEeCTB B XH-
MHYECKHX peakmusx. J[eMoH-
crpanuu. OmeITE ¢ Becami. 1.
Ha opmoli wgamke ypaBHOBe-
UIEHHBIX BECOB PAaCIIOJIOKECHBI
IIBa COCyZla C pacTBOpaMH XJIO-
puna Oapus u cynedara Ha-
Tpus. PacTBOpPEI CMEIIHBAIOTCS.
Ilocne mnposeneHus XuUMUYe-
CKOM peakii¥ Macca BELIECTB
COXpaHseTCs, paBHOBECHE Be-
coB He Hapymaercs. 2. Cwme-
[IaTh PacTBOp MEJIOYA C MO-
OaBxoii ¢eHondranenHa ¢ Ku-
cmoroit. PaBHOBecme BecoB
TaKkKe He Ha pymmres. 3. Ha
OJHOM M3 4YalleK YypaBHOBE-
[IEHHBIX BECOB HAXOAUTCA CBE-
ga. [To mepe ropenus ee macca
YMEHBINAEeTCsI — PaBHOBECHE
BECOB HAPYIIAETCS

Bremonsesne  nmabopaTopHO#
pabotsl. Pabota B rpynme. Ha-
O6monenne (U3NYECKUX H XU-
MHYECKUX SABICHUN
OOpsacHenne NPOTEKAHUA XH-
MudecKkux peakimii. Habmone-
HHUE OIBITOB C BECAMH




Peaknpm coemuHeHus H pas-
TIOXKEHUS
Oxcmnpr (11)

IToBTOpEHME 3HAKOB XHMHYE-
CKUX 3J€MEHTOB. Peakmmu co-
equHeHHs U pasznoxeHus. Jle-
MoOHCTpanuu. Pasznoxenne ne-
PEKHCH BOZOpOJa, BOIBL, rope-
HUE BOJOpPOAAa B KHCIOPOIE;
B3aMMOJICHCTBHE OKCHJIA Kallb-
us CaO ¢ Bozoii

Oxcuapl Kak CIIOKHEIE Belle-
CTBa, COCTOSIIHE U3 IBYX XH-
MHYECKUX 3IEMEHTOB, OJHUH H3
KOTOpBIX Kuciopon. IIpumepsr
Hanbollee PpacIpoCTPaHEHHbIX
OKCHJIOB, MX paclpOoCTpaHeHHe
B IIPHPOJIE M MCIMOIB30BaHHE.
Hemoncrpanuu. ITokas Haubo-
JIe€ pacnpOCTPAHEHHBIX OKCH-
OB, Kolulekumii  oOpasmos
TOPHBIX IIOPOT

IToBTOpEHHE 3HAKOB XHMHYE-
CKMX a1eMeHTOB. Habmonenue
ONEBITOB IO Pa3lOXKEHHIO XH-
MUYECKHX 3JIEMEHTOB
IlpuBeneHne mpHEMEpoOB pac-
IPOCTPAHEHUS OKCHMIOB B IIPH-
POIe U UX MCIIOIL30BaHHA. Pa-
6oTta ¢ komnekume# oOpasmoB
TOPHEBIX IOPOI

KucnoreiOcHoBanus (12)

OcCHOBHBIE CBEIEHUS O KHUCIIO-
Tax, IpUMepsl Haubojee pac-
IIPOCTPaHEHHBIX KHCIOT. Mc-
IOJIb30BaHUE KHCIOT B HApOJ-
HOM Xo3sgictee W OvITy. Ilpa-
BUJa oOpameHus ¢ HuMu. Pac-
TI03HABaHUE KHUCIIOT.
HemoncTpanmu. JlelicTBre Ku-
CJIOT Ha MHIUKATOpHL. PacTBo-
peHue KHCIoT B Boje. Brinene-
HUE TEIUla NIpPH PpPacTBOPEHHH
kuciaoT. ObyrnuBanue Oymaru
H JIyYdHKH KOHIIEHTPHPOBAH-
HOHM cepHOH Kuciaoroi. [leicrt-
BHE COJBI HAa KHCIIOTHI

O6mue cBenenus 06 OCHOBa-
HHAX, PACTBOPUMEIE OCHOBAHHS
— INENI0YH; M3BECTKOBas BOJa,
ramenas u3BecTs. [IpumeneHue
OCHOBaHHUH B HAPOJHOM XO3sii-
cTBe, ObITy. [IpaBuna obparme-
HUA C OCHOBaHusMmH. Pacrmo-
3HaBaHUE OCHOBaHuUi. Peakmus
HelTpanuzanuu.  JlemoHCTpa-
nuu. JledictBue mienodel Ha
HHMKATOpEl. Brinenenue tem-
JIa IpH PacTBOPEHMHU INEIIOYCH.
HeiiTpanmusamys KUCIOT M OC-
HOBaHUM

[IpuBenesue mpPUMEPOB MC-
IIOJIL30BAHMS KHCIOT B HapOI-
HOM Xo3siicTBe u O5ITY. Pacmo-
3HaBaHHe KuciI0T. Habmome-
HHE OIBITOB C KHUCIOTAMH
IlpuBenenne npuMEpoB HC-
IOJIL30BAHUA OCHOBAHUII B Ha-
POIHOM XO3iHCTBE H OBITY.
Habmozenue oneIToB ¢ Imeno-
Yamu




JlaGoparopras paboTta
Conu (13)

JlaGoparopras pabora «Jlek-
CTBHE KHCIOT U OCHOBaHMMU Ha
HHIIKATOPED)

Conm Kak CJIIOKHBIE BEIECTBA,
B COCTaB KOTOPBIX BXOIAT HO-
HBI METAUIOB H KUCIOTHBIX OC-
TaTkoB. [Ipumepsl conei, pac-
IPOCTpaHEHHE MX B IIPHPOJE.
CpoiicTBa M NPHMEHEHHUE psza

COJIEH:  IIOBapEHHOHW  COJHM
NaCl, comsr Na2CO3, mennoro
kymopoca CuSO4 u ap.

JlaGopatopHas pabora «Bsriac-
HEHHE PacTBOPHMOCTH COJIEH B
BOJe» (OmHMCaHHE NaHO B METO-
nageckoM mocobum). JlemoH-
crpaupi.  OOpasubl  colex.
IIpumepsl NPHMEHEHHUSA COJEH
(craiien)

Bremonaerne  nabopaTopHOi
paboTHI
Bremonserne  naboparopHOi

paboTsl. 3amonHeHne TabIHIb]

Bemxu, XXUpHI ¥ yTIEBOIEI
Jlabopatopnast pabota (14)

Benxu, XKUpHl U yIIeBOABl Kak
BOXHEWINIUE IUTATEIILHBIE BE-
IIeCTBa JJII OpraHM3Ma Yelo-
Beka. Jlemonctparmu. OOpas-
Il IIPOAYKTOBBIX YIIAKOBOK, Ha
KOTOPBIX YKa3aHO COZIEpIKaHHE
B IIPOJAyKTaxX OEnKoB, )KHUPOB M
YIJIEBOJIOB

Jlaboparopras pabota «Pacrmo-
3HABAHHE KpaxMalay

Pabora ¢ obpasmamu IpoOmyK-
TOBBIX YIIAaKOBOK

Bremonaenue — nmabopaTopHO#
pa6otsl. Pabora B rpynme

[MpupoaHbLi ra3 1 HeTh
IToBTOpeHHe M IOATOTOBKA K
KOHTpOIBHOI pabore (15)

[TpoucxoxxaeHue MPHPOTHOTO
rasa, HeQTH, Y71 KaK IIPOIyK-
TOB THHEHHS pasMYHBIX Opra-
HIYECKUX OCTaTKOB 0e3 mocTy-
na Bo3ayxa mpu OOmbIIHMX JaB-
nenusx. Hauwbonee BaxHEIE
MeCTOpOXIeHus HedTH U rasa
B Poccun, MX 3HAUYEHHE KaK HUC-
TOYHUKOB IJIS TIOTYdEHHs pas-
JMUYHBIX BHJOB TOIUIMBA M KaK
BXHEHUINETrO CHIPhA IUId XHUMH-
4eCcKOM NPOMBIIUIEHHOCTH.
JleMOHCTpaLMH. O6pasusl
HeTH ® HEPTEIPOMYKTOB,
IPOAYKTOB HedremepepaboTku
U TiepepaboTKH raza

VYpox mOBTOPEHHs B IOATOTOB-
KH K KOHTPOJLHO#H pabore

PaGota ¢ obpasuamu HehTH H
uedrenponykros. Haxoxnenue
Ha ¢m3mueckod kapre Poccum
Hambonee BaXHBIX MECTOPOXK-
neHuit HeTH U rasa
[ToBTOpEHUE MPOWIEHHOr0 Ma-
TepHaia, pabora ¢ TeCTaMu

Kontponsras pabora (16)

KonTponsras pabora «Xummu-
YECKHE SBICHUD)

PemmeHue KaueCcTBEHHEIX 3a1ad.
Bremonnenue 9KCIIEpUMEH-
TATLHOTO 3aJaHuS

Yenosexk u npupoza (1549)

3emis — maanera ConHeunoi cucreMsl (349)




JpeBHssa Hayka acTpoHOMHsA. B
MHEpe 3Be3]

Kapra 3Be3gHoro neba. Aszm-
MyT ¥ BbicoTa cBeTrI (17)

3amady, KOTOpHIE pemaer ac-
TPOHOMHS, 3HAKOMCTBO €O
3Be3HBIM HEOOM, CO3BE3JHd.
JlpeBHME  aCTpOHOMHYECKHE
MHCTPYMEHTHl M COBpPEMEHHEIE
METOIBI aCTPOHOMHYECKMX HC-
cnenoBaHuii. JleMoHCTpanuu.
Craiiger u3 xommiektoB «Co-
3Be3mua» H «Teneckomer» 1o
actporomuu s 11 xmacca.
Pucynku u3 arnaca ['eBenus
Ompoc: HaxoXIeHWE Ha H30-
OpakeHHHU cO claiiia 3Be3qHO-
ro HebGa H3BECTHBIX CO3BE3IMIiA.
Kapra 3Be3guoro me6a. Haxo-
JKICHHE Ha KapTe CO3BE3IMi U
Hambonee SpKUX 3Be3n. Asm-
MYT M BBICOTa CBETHJ, HX OII-
peleneHne ¢ MOMOIIBIO acTpo-
nabuu. IlpaxkTHgeckwe ykasa-
HHUS II0 H3rOTOBJIEHHIO acTpo-
mwabuu. Jlemoncrpanuu. Craii-
el «Co3Be3nusy», KapTa 3Be3j-
Horo Heba, mpubop mis ompe-
JIENIeHUs TOPH30BTAIBHBIX KO-
OpIMHAT, CaMOJENbHas acTpo-
NV )50

3HAKOMCTBO CO 3BE3IHBIM HE-
OOM ¥ CO3BE3TUAMH C HCIOJb-
30BaHUEM ClaHMImoB H HArIsgg-
HBIX ITOCOOHH

Haxoxnenue Ha kapTe 3Be3f-
HOTO Heba co3Be3muii ¥ Haubo-
Jiee SIpKUX 3BE3](

Connne. ConHeynas cucremMa
['ogugHOE ¥ CyTOYHOE IBHIKE-
aue 3emn (18)

Comupe. IlepBrie mpexcrapie-
HHA O €T0 COCTaBe M TeMIepa-
Type. VI3MeHeHus CONHEYHOM
akTuBHOCTH. CONHIIE U XU3HB
Ha 3emne. Conseynas cucrema.
Crpoenne ConHedHOR cHCTE-
MBL JleMoHcTpauuu. DoToMa-
TepHaIbl M CHIaiael [0 TEME
ypokKa

JBmxenue 3emin: BpalleHHE
BOKpYI' CBOell ocu u oOpamie-
Hue Bokpyr Comnna. [IpuyuHEL
CMEHBI IHS ¥ HOYH, BpEMEH
roma. Jemoncrpanuu. JeMoH-
CTpanus TeJUTypHst

Pabora ¢ rtabmmueit «Conneu-
Has cucteManOOBICHATE PONb
CorHna 11s JXKA3HE Ha 3eMite
OnpepeneHue IPHYHH CMEHBI
BpeMeH rojia, THSI U HOYH




JIyHa — eCTeCTBEHHBIA CITyT-
HHAK 3eMJIH.

Kocmmueckue MCClI€IOBaHHML.
KouTtponsHas pabota (19)

Isoxenus JIyHbl BOKpYT 3€M-
Td M BOKpYr cBoeit ocu. Ot-
cyTcTBHe arMocepsl M CBs-
3aHHBIE C O3THM (U3HYECKHUE
ycnosus Ha Jlyne. @ase JIyHEL
Iemorctpanuu. I'mobyc u xap-
ta JIyael. Qotorpadun TyHHOH
moBepxHOCTU. JleMOHCTpaus
(a3 JIyHEI ¢ TIOMOINBIO MOIEIH
Ha MarHUTHOH JOCKe
OcHOBHBIE 3Talbl KOCMHYC-
ckux mcciemopanmit. Kom-
TpoibHaA paboTa «ACTPOHO-
mus». JemorcTpanun. Craist
IO TEME YpOKa

Pabora ¢ rmobycoM M KapToi
JIyusr. Pabora ¢ mMozensro Jly-
HBl HAa MarHATHOH JIocke. 3a-
pucoBka ¢a3 Jlynsr

Perenne Ka4eCTBEHHBIX 3a1a4

3emis-MecTO OOMTaHMS denoBeka (34)

CtpoeHne 3eMHOro Imapa
Atmocdepa (20)

CrpoeHre 3eMHOTO IIapa. YBe-
JMYEHHe IUTOTHOCTH H TEMIIe-
parypsl ¢ riyounoil. Cocras
ruapocdepsr. Pome ruapocde-
pel s xu3HM Ha 3emue. Mc-
CIENOBaHUA MOPCKHX TITyOHH.
CynoxocTBo. [Tpomeccsr,
NPOUCXOJAIINE B 3EMHBIX He-
npax W B ruapochepe, HX
BIIMAHWE Ha JKU3HB JIIOACH, He-
00X0IIMOCTh HX H3yJEHHA.
Ilemonctpanuu.  Doromare-
pHaIEl ¥ CHAUIEl IO TeME ypo-
Ka

CoctaB u cTpoeHHEe aTrMoc(e-
pel. ATMOc(hEpHOE JABICHHE.
Onsir Toppuuennu. JIeMOHCT-
paupa. OTBITE, JE€MOHCTPH-
pyromue arMocdepHoe aBie-
HHe

3aprcoBKa CXEMBI CTPOCHHS
semHoro mapa. IlpuBenenue
IIPEMEPOB O 3HAYCHHM THIPO-
chepsl 1 XKA3HE Ha 3emie.
Pabora ¢ ¢doromarepuanaMu U
cllafimaMu 1o TEME ypokKa
Habmonenune ombrroB. Pabora
¢ WIUTIOCTpAlisIMy yaeOHHKa




Wzmepenue aTMocdepHOoro
naBieHus. bapomerprl
Braxuocts

Atmocdepnsle sBiaeHus (21)

[ToBTOpEeHnE OIlpeleNeHus
naeneHua. bapomerper pryT-
HBIM M aHEPOMI, WX NPHHIAI
nericteusa. Enueuner m3mepe-
HHS aTMOC(EPHOTO NaBIECHUS.
JemoHCcTpanuu. bapomerp-
aHepous

ConepxxaEue BOIJHOrO Iapa B
armocdepe. HenachimenHb 1
HachIIEeHHBIH map. OTHOCH-
TeIbHAs BIAXHOCTH BO3MIyXa.
BaxXHOCTH U3MEpeHUs BIIaXHO-
cTd Bo3myxa. M3mepenme oOT-
HOCHTEIBHOH BIQXHOCTH BO3-
IyXa ¢ TOMOIIBIO THIPOMET-
POB, IICUXPOMETPOB. JleMOHCT-
paumy. I'UrpomMeTpel M IICH-
XPOMETPHI

Tyman, obnaka, moxme, poca
— O0OBfCHEHHE TPHYHH HX
BO3HHMKHOBeHMs. ['posa, Mon-
HEeoTBOH. JlemoHcTpamuu. 3a-
[IOTEBaHUE METAIMYECKUX II0-
BEPXHOCTEH IpU OXIaXKICHUU
nmapa

IToBTOopeHMe Marepuwana IO
naBieHuro. Pabora Ham Kade-
CTBEHHBIMH BoIpocamu. Pabo-
Ta ¢ GapomeTpoM

W3mepeHne  OTHOCHUTEIHHOM
BIQXHOCTH BO3/yXa C IIOMO-
IIBIO ICHXPOMETpa
Habmonenue 3amoTeBaHus Xo-
JOOHBIX METAUIMYECKHX II0-
BEpXHOCTEH.  Bricka3sBanme
TUIIOTE3 O INPUYMHAX BO3HHK-
HOBEHHS aTMOC(epHBIX sBIe-
HHH

W3 ucropuu pa3BUTHA aBHa-
mau. KorTponeras pabora (22)

OTansl CTAaHOBJICHHUS M pa3BH-
THS aBHalMy. Belnaromuecs
JIETYMKH ¥ KOHCTPYKTOpPHI ca-
MoseroB. KoHTponsHas paboTa
«Atmochepa.  ArmocdepHoe
JaBleHue».  JleMOHCTpamnuy.
doromarepuansl IO TEME ypo-
Ka

PaGotra ¢ ¢QoTomaTepuanamu.
Pemenue KOIWYECTBEHHBIX H
KAYeCTBEHHEIX 3a1a4

UYennoBek momomseT mpupony (84)

IIpocteie Mexanu3mel (23)

AHanu3  pesynbTaToB  KOH-
TPOJBHOM paboTel. 3HAKOMCTBO
C IPOCTEIMH MeEXaHH3MAMH
(pbryar, HaKJIOHHAS IUIOCKOCTD,
6moxu). HasHayeHme IpOCTBIX
MexaHu3sMoB. JlemoHCTpanuy.
Peruar, HakIoHHASA ILIOCKOCTS,
610KH

AHamu3  pe3ynbTaToB  KOH-
TPONBHOH paboTEL. 3HAKOMCTBO
C IOpPOCTEIMH MEXaHH3MaMH.
HaGmonenune peiictBus mpo-
CTBIX MEXaHH3MOB

Jlaboparopras paborta
JlaGoparopnas pabora (24)

Jlabopatopras pabora «M3y-
YeHWE JEHCTBUS phIaara»
Jlabopatopras pabora «Usy-
YeHHE NECHCTBHS IPOCTBIX Me-
XAHH3MOB)

Bemonrenne — mabopaTopHOi
paboThI
Bemonxenue — aboparopHOit
paboThI




Mexanuueckass padora
Pemenune 3amau (25)

Onpenenenue MeXaHUYECKOH
pabotel. EmuHMIEI  pabOTEL
PaccMOTpeHHe INIpHMEPOB, B
KOTOpPBIX COBEpHIAETCS MeXa-
Hudeckas pabora. JlabGopatop-
Has pabora «Brraucnenue me-
XaH4IecKoH paborel». JleMoH-
cTpamum. JleMOHCTpamus IpH-
MEpOB COBEPIICHUS MEXaHUYe-
CKOH paboTeI

Pemenue 3amay Ha BBIYHCIIE-
HYE€ MEXaHUYECKO# paboThI

IIpuBenenne NpUMEPOB Mexa-
Hu4eckod paboTel. Brimomnne-
HHue 1abopaToOpHOH paboTHI
Pemenne 3amad4 Ha IpUMEHeE-
Hue popmynsl A =Fs

OHeprus
Kontponeras pabora (26)

Oueprueit obnmamaror Tena,
crocoOHBIE COBEPIIMTE paboTy.
Bungper MexaHu9ecKoN SHEPIHH:
KWHETHYeCKasd, IOTeHIHAIIb-
Has. OT 9ero 3aBUCAT 3TU BUJIBI
suepruu? JemorcTpanumu. [le-
MOHCTpauus Tel, o0aaxaronux
3HEpruei (IONIE3HO MCIONB30-
BaTh UT'PYIIKH)

KonTpomsaas paborta «IIpo-
cTele MexaHu3MEL ~Pabora.
OHeprus

OnpeneneHHe BHJA SHEPTHH
Pemenue KOMAYECTBEHHBIX H
Ka4eCTBCHHBIX 3a1a4

HcToHUKE SHEPIHH
TemnoBsle npurarenu (27)

Wctounuku sHeprum. Paszmad-
HBIE BHIBI HCTOYHMKOB SHEp-
THM: COJIHEYHas SHEeprus, MH-
HEepalbHOe TOIUIMBO, SIEPHOE

roprogee. Bocnommsemsie uc-

TOYHHKH dHepruu. Ilmmesape-
HHE KaK IIPOIEeCcC BOCIOIHEHH
SHEPruyd YeJIOBEKOM. 3HAYEHHE
COJIHEYHOM OHEpPrHd NI XKH3-
HU Ha 3emne. J[eMOHCTpaluH.
Pasnuynrple BUABL  TOIUIMBA.
Beimenenue Kuclopoma 3eme-
HBIMHU pacTEHHUSIMH Ha CBETY
TemnoBble IBUTATENH — Ma-
IIWHBL, Npeodpa3yromue 3Hep-
TUIO TOIUITMBA B 3HEPIUIO IBU-
xerus. 3 HCTOPHH TEIIOBBIX
JBUraresnei.

[TapoBeie mMammubl JIx.Yarra,
W.U. Tlom3sy vHoBa. Ilpmmene-
HHS COBPEMEHHBIX TEIIOBBIX
JBUraTenei

Onpenenesue HUCTOYHUKOB
SHEPrHd B IPUPOJE W HApOX-
HOM XO3AMCTBE

Pa6ota ¢ mmTepaTypod mo Hc-
TOPUH TEIUIOBBIX JBHIraTe/Ied

JlBurarens BHYTpPEHHEIro Cro-
paHus DIEeKTPOCTaHIIUH
ABroMaTHKka B HameW >XKU3HH
(28)

JlBurarens BHYTPEHHErO Cro-
panus. [IpuHIED ero neicT-
Bus. Vcmons3oBaHME IBHraTe-
N BHYTPEHHEr0 CropaHus.
HemoHcTpanud. Mojens IBH-
raTesis BHYTPEHHETO CropaHus

Wsyyenue mnpuHImna paboTsl
JBUTATENIs HA MOIECTIH.
[IpuBenenue IpUMEPOB HC-
HOJIB30BaHMs JBUIaTENA BHYT-
PEHHETO CropaHusd




Poub 37€KTPOIHEPIUH B JKAU3HA
obmectBa. BuHIEI 3IEKTPO-
cranuii. JlemorcTpamua. Mo-
IeNd BOASHON M mapoBo#l Typ-
6un

Yro TaKoe aBTOMaTHYECKOe
yCTPOMCTBO. WmocTpanus
JeWcTBUS aBTOMAaTOB Ha KOH-
KpeTHsIX npuMepax. IIpumepsr
HCIIONB30BaHUs  aBTOMATHYe-
CKMX YCTpOHCTB B Hayke, Ha
npou3BojcTBe W B ObiTy. [le-
MOHCTpauuu. JleMOHCTpauun
Mojeneit u3 Habopa IO 3JIEK-
TPOHHKE ¥ aBTOMaTHKe (ze-
MOHCTPALiH HAIpPaBJIEHBl Ha

WUTEOCTPALIMIO HazHA4YECHUA
YCTpOMCTBA, IIPH 3TOM HE CTa-
BUTCA 3amaua OOBICHEHUS

[PHHIIAIA €r0 IeHCTBHSA)

O6bsicHeHHE NpPUHIUNA YCT-
poiicTBa DNEKTPOCTAHIMH C
WCIIOTB30BAaHUEM MOJENEH BO-
JSTHOM ¥ TIApOBOH TYpOHH
Habmomesue nedcTBUH aBTO-
MaTHyeckux ycrpoiict. O0-
CY)KICHHE BO3MOXKHOCTEH HC-
[IOJI630BaHHS ABTOMAaTHYECKHX
YCTPOMCTB B HAayKe, IPOMU3BOJ-
CTBE, OBITY

Cpencrra cBa3u

Hayxka B xxu3HH 00mecTBa
Marepuaibl Ui COBPEMEHHON
TexHuKH (29)

Cpenctsa cBa3n. CeefieHus u3
WCTOpPHH HX pasBuTHiA. Tee-
rpad. Temedon. Hasmauenue
MHKpOGOHa W I'POMKOTOBOPH-
tend. Panuo u TeleBUOCHUE.
JlaGoparopras pabora «C6op-
Ka ¥ HCILITague TenerpagHoro
ammapara».  JIeMOHCTpaIHH.
JleMOHCTpallMs MOJIENH Tele-
rpaduoro ammapara. Muxpo-
dou u rpomxorosoputens. Ha-
YIIHKK, Nepeada i IpueM pa-
IEOCUTHATA

Heo6XomuMoCTh CO3JaHMs HC-
KyCCTBEHHBIX MaTepHaoB.
[TpuMeps! UCKYCCTBEHHBIX Ma-
TEPHAIIOB H HX HCIONB30BAHKE!
KepaMuKa, (GeppuThl, CBEpX-
NPOYHBIE CIUIABEI, HCKYCCTBEH-
HEBIE aIMas3kl, XKUIKHE KPUCTal-
a6l 1 T. A. CBelleHus O CIOCO-
0ax BBIpAIIMBAaHUSA HCKYCCT-
BEHHBIX KpucTawioB. HMHCT-
PYKIHS 1O IPOBENCHHIO IO-
MAlIHEr0 OMNEITAa IO BBIPALIH-
BAHHIO KpHucTamwia. J[eMOHCT-
pamuu. Komrekmus KpucTa-
70B. JleMOHCTpalMs HHIHKA-
TOPOB Ha JXUIKHX KpHCTaUIax,
beppuTOBEIX CTEPKHEN

N3ygenme Mopemd Teserpag-
HOro amnmapara. BEIIONIHEHHE
naGopaTopHO# paboTHI
Ipesenranus HHGOpPMALUHA O
BBIJIAIOIIMXCS ~ €CTECTBOMCIIBI-
TaTeNsIX

[IpuBeneHre IPUMEPOB HUCKYC-
CTBEHHBIX MaTrepuanoB. Pabora
C KOJUTIEKIIUEH KPUCTAIUIOB




ITonwMepsl ¥ XUMHYECKHE BO-
noxHa Kayayk u pesuna (30)

[Tomumepst. 1lomuaTaieH, mo-
JMXJIOPBUHMIN, IOJMCTHPON H
nopyrae IUIacT™Mac-
ceL.JlaGoparopHasa paboTta
«W3menenue GopMBI MONHITH-
NeHa mpH HarpeBaHuMm». Hary-
paTBHBIE W XHMMHYECKHE BO-
nokHa. Vcmone3oBaHHe STHX
MaTepuaioB B OBITY. JleMOHCT-
panuun. Komreknus —mojume-
POB, KOJLIEKIHS BOTOKOH. Pas-
JWYHBIE W3MeNUsS U3 3THX Ma-
TepHaIOB

pacrmo3gaBaHde IPUPONHBIX H
XUMUYEeCKHX BOJIOKoH. Jlabo-
paropuast pabora «PacmosHa-
BaHHe MPUPOIHBEIX H XHMHYE-
cxkux BojokoH». Kaydyk, ero
cBolicTBa WM moJydeHHe. Byi-
KaHU3anus KaydyKa, PE3HHBI U
s6onuTa. JlemoncTpanun. Pac-
[O3HABaHWe MPUPOIHBIX H XH-
MMYECKUX BOJOKOH. M3memns
U3 KaydyKa, pe3uHbl H 300HATa

PaboTa ¢ KOJUTEKIMEH MOTHMe-
poB. Brmonzenue naboparop-
HOM paboThl

Bemonsenue  1ab0paTOpHOMR
pabotsl. Pabora B rpynme

B3auMOCBA35 deoBeKa U mpapos! (19)




3arps3HeHune
cpensl

OxoHOMHES pecypcoB. Hcmos-
30BAHME HOBBIX TEXHOJIOIHI

(31)

OKpPYIKarOIeH

OcHnoBEbIE (akTOpEI Bpenroro
BIIMSIHUA JIE€ATEIBHOCTH Yeso-
BE€Ka Ha OKPYXAIOIIYIO Cpexy.
OKonoraueckue  KaracTpodsr,
BOCHHBIC JeHCTBHA. Bpenmsie
BEIOPOCHI IIPOH3BOJICTBA.
Heo6xomamocts xomTpons 3a
COCTOSIHHEM aTMoc(epsl U Oc-
HOBHBEIE CIOCOOBI €ro ocy-
mecTeienud. HeoGxomumocts
6opeOEI ¢ 3arpssHenuem okpy-
XKarome#k cpexsl. JleMoHCTpa-
e, Dororpadum m cmaiiger
IO TEME YpOoKa
Heobxomumocts 9KOHOMHH
NPHPONHBEIX PECYPCOB M HC-
[ONb30BaHMsl HOBBIX TEXHOJIO-
ruid. CoBpeMeHHas Hayka wu
npousBoncTBo. Cpemersa cBs-
3d. 3HAHWS, X PONb B YKU3HH
JemoBeka H obmecrBa. Kak
JIOOH IIO3HAIOT OKPYKAFOIIMMA
MHp (Hayka BYEpa, CEeromms,
3aBTpa). YIpaBleHHE IPOHU3-
BOJCTBOM: DOJb aBTOMATHKH,
dNeKTpoHUKH. KoMmmbroTepusa-
LM IIDOM3BOACTBA. Po6GOTEHL
lexuaBromarsr. Cpexncrea cBs-
34 M Imepenada HHOOpMAIMH:
Tenerpad, Temepon, pammo-
CBSI3b (PaAMOCTAHIMS, AHTEH-
Ha, OPHEMHHK, TPOMKOTOBODH-
TEJb), TEJIEBHICHHE

IIpuBenenne npumepoB Bius-
HAS Ha OKPYXAIOIIyI0 Cpemy
ACATEIFHOCTH YeJIOBEKa. BrI-
CKa3pIBAHHE MPEIOKEHHH IT0
Goprbe ¢ 3arpasHeHHeM OKpy-
XKaromei cpexnst. Pabora ¢ do-
TOrpaQusAMH ¥ APYTHM WIUTIO-
CTPaTHBHEIM MaTepHaIoM
ITpesenTanus coobmenuit mo
Teme. OOCyXIeHue 3K0I0ru-
9YECKOr0 COCTOSHHA B IIKONE H
Ha NpHJIETAOIIeH K Hell Teppu-
Topuu. CocraBieHwe IanHa
KOHKPETHBIX J€N IO O3[0pOB-
JIEHHIO 3KOJIOTMYecKOi o6cra-
HOBKH, KOTOpBEIE MOIrYT OBITH
BBINIONTHEHE! BO BpeMS JIETHEH
LIKOJIEHOH MPaKTHKH

ITonroToBka x romoBolf KoH-
TPONBHOU pabote (32)

IlonrotoBka X KOHTpOIBHOMK
pabote. Pemenue

Pemenne konugecTBeHHBIX H
KaYeCTBEHHEIX 3313y

I'onoBas xoHTponBEHAT paGora

(33)

I'onosas xoHTpONEHAS paboTa

Pemenne xonmyecTBeHHEIX U
KaYeCTBEHHBIX 337134

Hrorosoe 3ausTue (34)

COI'/TACOBAHO COI'JTACOBAHO

ITporokon sacenanus IIIMO 3am. pupexropa mo HMP
YIHTENeH MaTeMaTuKy, HHDOPMATHKH, @

bu3uKH %4 Backakxoga E.B.
or_<5.0% 2022  mpotoxon Ne 1 1000 A0Abe

(_?L’-fcae-—f K.B.Bacek
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