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PABOYASA ITPOT'PAMMA KYPCA «<BBEJEHUE B
ECTECTBEHHO-HAYYHBIE ITPEJIMETBI. ®U3UKA.
XUMMUA» OJ11 5—6 KIIACCOB

MHNOSICHUTEJIbBHASL 3AIIMCKA

«BBeznenue B ecrecTBeHHO-Hay4HbIe NpeaMeThl. Dusnka. Xumus» —
WHTErPUPOBAHHBIH Kypc A MIQANIMX IOAPOCTKOB, B COJCPXKAHUU
KOTOPOT'O PACCMAaTPUBAIOTCS ITYTH MTO3HAHUS YEJIOBEKOM MPUPOBL.

W3yyeHnne maHHOTO Kypca B OCHOBHOW ILKOJE HANpaBlIEHO Ha
JOCTH)KEHHE CIIETYIOIINX IIeTIeH:

— TPOIIE/IEBTUKA OCHOB (DH3HKH U XHMUY;

— MOJyYCHHE Y4YaIllMMHUCS MPEJCTaBICHHA O METoJax Hay4HOTro
MMO3HAHUS MPHUPOJIBL; (OPMHUPOBAHUE IEMEHTAPHBIX YMEHHMA, CBSI3aHHBIX
C BBITIOJIHEHHEM Y4€OHOT0 17a00paTOPHOTO 3KCIEPUMEHTA (MCCIIEIOBAHM);

— (dopMupoBaHHe y y4alUuXcs YCTOHYHUBOIO HHTEpECa K MpeaMeTaM
€CTECTBEHHO-HAYYHOT'O [TUKJIA (B YACTHOCTH, K (PU3HUKE M XUMHH).

BBenenue ¢u3MkM M XMMHM Ha paHHeW craguu oOydeHHs B 5—6
Kjnaccax TpeOyeT UW3MEHeHHs Kak (OpMBI H3JIOXKEHHsS Yy4eOHOro
Marepuaia, Tak ¥ METOIUKH ero mnpernonaaBanusi. I[loatomy ocoboe
BHUMaHHE B MOCOOMM YZAENEHO (POHTAIBHBIM 3KCIEPUMEHTATBHBIM
3aganusiM. [Ipeanomnaraercs, 4To BaXXHOE MECTO B Iporiecce paboThl Hax
KypCOM 3aliMyT PUCYHKH Pa3IN4HBIX SIBICHHUH, OIIBITOB M H3MEPUTEIBHBIX
npubopoB.  boipmioe  KONIMYECTBO — KAayeCTBEHHBIX  BOIPOCOB,
UCTIONIb30BAHME WIPOBBIX CUTyallMii B  TIPENOJAaBaHUM  JOJDKHO
CHOCOOCTBOBaTh CO3JAHUIO HHTEpeca ydJalluxcs K HpeaMery |
CTPEMJICHUIO K €T0 TOHUMAaHHUIO.

CogxepxaHne Kypca HMeeT OCOOCHHOCTH, OOYCIIOBJICHHBIE, BO-
TNIEPBBIX, 3aJadaMu pPa3BUTUA, O6y‘leHI/I$[ U BOCIIMTaHUA Yy4Yalluxcs,
3aJaHHbIMHU COIIMaJIbHBIMH Tpe6OBaHI/I$IMI/I K YPOBHIO pa3BUTUA UX
JIMYHOCTHBIX W TIIO3HABATCJIbHBIX Ka4€CTB; BO-BTOPLIX, MNPEAMETHBIM
COJIEpKaHWEM CHCTEMbI O0OIIero cpegHero oOpa3oBaHMS; B-TPETHHX,
TICUXOJIOTUYECKHMH BO3PACTHBIME OCOOCHHOCTSIMU 00y4JaeMBbIX.

Jlesmenvrocmuwiii  n00xo0 K Ppa3pabOTKe COJIEpKaHUsS Kypca
TIO3BOJIAECT pe€liaTh B XOJ€ €0 M3YUCHHA DAL B3aUWMOCBA3aHHBIX 3adady:
obecreunBaTh BOCHIpUATHEC, TIOHMMAaHHUEC W 3allOMHHAHHC 3HaHHﬁ,
COo3JaBaTh YCJIOBUS IJIA BBICKAa3bIBAHUS ITOJPOCTKOM Cy)I(IIeHHﬁ Hay4HOTIO,
HPaBCTBEHHOTO, 3CTETHYECKOTO XapakTepa 10 MO-BOTY B3aUMOJCHCTBUS
YeJoBeKa M INPHUPOABI; YJENSATh BHUMAHWE CHUTYAIMsAM, Tle yJalluhcs
JOJDKEH pas3yinyaTh yHHUBEpCalIbHblE (BceoOIinMe) | yTHIMTapHbIC
LIEHHOCTH; MCI0JIb30BATh BCE BOSMOXKHOCTH JJIsI CTAHOBJICHHS TTPUBBIYEK
CJIeZI0BaTh HAyYHBIM W HPABCTBEHHBIM NPHHIMIIAM U HOpMaM OOIIeHHS U
JeATeNIbHOCTH. TeM caMbIM CO3Jaf0TCsl YCJIOBHS JAJIsl MHTEIPalliy HayYHbBIX
3HAHMH O TIPUPOJAHBIX CHUCTEMax M Jpyrux cdep CO3HaHUS:
XYJ0XKECTBEHHOH, HPaBCTBEHHOM, IPAKTUYECKOH.

ITogo6Hoe mocTpoeHWe Kypca HE TOJIBKO MO3BOJISICT PEHIaTh



3a/1a4¥, CBSI3aHHbIC C OOYYCHHWEM M Pa3BUTHEM IIKOJIHHHKOB, HO H
HeceT B cebe  OONBIION  BOCHHTATEIbHBIA  IOTEHIHAIL.
BocnuTeiBaroniast GyHKITUS Kypca 3aKiodaetcsi B GOpMUPOBaHUH Y
MITAIINX TOJPOCTKOB MTOTPEOHOCTH TO3HAHUS OKPYKAIOIIET0 MUpa
M CBOMX CBsI3€H ¢ HUM: SKOJIOTMYECKH OOOCHOBAHHBIX MOTPEOHOCTEIH,
HMHTEPECOB, HOPM U MPaBUIL.

OcHOBHOE cofiepKaHHe Kypca BKIIOYAET pa3iesbl:

«BBenenune», B KOTOPOM AaeTcs NPeJCTaBICHHUE O TOM, YTO H3y4aloT
¢msnka m xummsa, «Tema. BemectBa. Mx cBoiicTay,
«B3anmopeiicteue Ten», «PuU3NUECKHEe W XMMHYCCKHE SIBICHHI,
«UHenoBek u npuposar.

3 Bcero KoMIiekca COBPEMEHHBIX METOI0B TIO3HAHMSI IPUPOIBI
B KypCe COAepiKaTCs CBENEHHS O HEKOTOPHIX M3 HHUX: HAOIIONCHISIX,
I/I3MepeHI/IHX, 3KCHepI/IMeHTaX, MOILCJ'II/IpOBaHI/II/I — U IIOKAa3bIBACTCA
HX B3aUMOCBS3b; JAIOTCSA CBEICHHS O MPUOOpaX U MHCTPYMEHTAX,
KOTOpI)Ie YCIOBCK chom)syeT B CBOCﬁ HpaKTI/I‘ICCKOﬁ JCSATCIIBHOCTHU.

BolnonHsAs NMpoNeneBTUYECKYIO pOib, Kypc «BBeneHue B
eCTeCTBeHHO—Hay‘IHLIe Hpe}lMeTbI. CDI/I3I/IKa. XUMUI» CO)lep)KI/IT
CHUCTCMHBIC, a HC OTpI:-IBO‘-IHI:-Ie 3HAHUA. BOHLHIOG BHUMAHHUC B HEM
YAESETCS IPEEMCTBEHHBIM CBA35IM MEKIY HauaJbHOM U OCHOBHOM
LIKOJIOM,  MHTErpalMyd  3HAaHUA  BOKPYT  BEIylIMX  HUIEH,
ONPEAEISIOMUX CTPYKTYpPY Kypca H CIOCOOCTBYIOIIIX
(hopMHUPOBAHMIO TIETTOCTHOTO B3TIIAAA HA MHUD.

B kypce marorcst mepBble NMpeACTaBICHHS O TaKUX TMOHATHSX, Kak
«Macca», «B3aHMOJCHCTBUEY, «cuiIa»,  «QHEprus», «aToM»,
«MOJIEKYJNIa», «XUMHUUYECKHHA DIEMEHT».

Ilonyyaemble ydanuMHCS CBEIEHUS O BELIECTBAX M HUX
MpEeBpalICHUSAX MOTYT CIY>XKUTh II€pBOHAYaJIbHON OCHOBOW JIs
MOCTEIIEHHOTO OCO3HAHMS HIEH O TOM, YTO MaTepuss U (QOpPMBI ee
JIBUKEHHSI BCETJ]a B3aUMOCBSI3aHbI, UTO OOBEKTHI MPUPOJIBI 00pa3yIOT
HCIOCTHBIC CUCTCMBbI, OTHOCHUTCIIBHO yCTOﬁ‘{HBLIG, HO B TO XK€ BpeMﬂ
JuHamuuHble. Hapynienue 3Tol AMHaMU4eCKOW yCTOMYMBOCTU CUCTEM
MOXET HpI/IBeCTI/I K HECXKECIATCIIbHBIM ITOCJIICICTBUAM. OCOSHaHHe 3T0ﬁ
WJICH BaXKHO JIJIS IIOHH-MaHUS SKOJIOTHYECKUX POOIeM.

WHTerpanus pa3uYHBIX €CTECTBCHHO-HAYYHBIX OOJIACTEH 3HAHUS
OCHOBAHA Ha MPEJICTABJICHUH O SIWHCTBE IIPUPOJIBI U OOIIEM IS BCEX
€CTECTBEHHBIX HAyYK METO/I€ MTO3HAHUSI.

CogepxaHue JaHHOTO Kypca CTPOUTCSI HA OCHOBE JIEATEIbHOCTHOTO
mojaxona. BoiedeHue ydammxcs B pa3sHO-00pa3Hyr y4eOHYIO,
WCCIIEIOBATENILCKYI0O W TIPAKTHYECKYIO JIEATEIHbHOCTh  SIBJISIETCS
yCIIOBUEM TPHOOpPETEHUS TPOYHBIX 3HAHHMA, MPeoOpa3oBaHUsS UX B
y6e)KIIeHI/IH nu yMeHI/ISI, CTAHOBJICHUA OTBCTCTBCHHOCTU KaK ‘{epTBI
JIMIHOCTH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS KYPCA

JIMYHOCTHBIMH pe3yJbTaTaMH U3YyUeHUs Kypca «Brenenue B
€CTEeCTBEHHO-Hay4HbIe MpeAMeThl. Du3uKa. XUMus ABISIOTCS:

— pa3BUTHE MO3HABATENbHBIX HUHTEPECOB,
MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH yuaIuxcs;

— (opmupoBaHHEe MOTHBALMU K M3YYEHHUIO B JalbHEUIIEM
(bM3HKH U XUMUH;

— BOCIIUTaHHWE OTBETCTBEHHOIO OTHOLIEHHUS K MpPHUPOJE,
OCO3HAHUE HEOOXOJUMOCTH 3aIUThI OKPYXKAIOLIEH Cpeabl;

— (QopMupoBaHHe TMYHOCTHOTO OTHOIIECHUS APYT K APYTY,
K YYUTEITIO.

MeTanpeIMeTHBIMH  pe3yJabTaTAMH  H3YUYeHHS Kypca
SIBJISTIOTCST:

— OCBOGHHE MPUEMOB HCCICIOBATEILCKON NESTEIBHOCTH
(cocTapiieHue TUTaHA, UCIIOJIB30BaHUE TIPUOOPOB, (GOPMYIIHPOBKA
BBIBOJIOB U T. 11.);

— ¢opMupoBaHHEe TNPHEMOB pabOTBl ¢ HWHpOpPMaIHeEH,
NPECTABIEHHON B pa3MyHOl (hopme (TaOmHIpl, rpaduKy, pUCYHKU
U T. [1.), Ha Pa3INYHBIX HOcHUTensx (KHHUTH, VIHTEpHeT,
MePUOMICCKIE H3IAHUS U T. 11.);

— pa3BUTHE KOMMYHUKATUBHBIX YMEHHUH H OBJaJCHHE
OTIBITOM MEKIMIHOCTHOH KOMMYHHKAIUHU (BEACHUE AUCKYCCHUH,
paboTa B Ipymmax, BEICTYIUICHHE C CO-OOICHUAMH U T. 11.).

IIpeaMeTHbIMH pe3yJibTaTaMH U3y4deHus Kypca «BBenenue B
€CTECTBEHHO-Hay4HbIe MpeAMeThl. Du3uKa. XUMUs ABISIOTCS:

— oOcBOGHHE 0a30BBIX E€CTECTBEHHO-HAYYHBIX 3HAHHMH,
HEOOXOJMMBIX ISl JANBHEUIIEro H3YYEeHUS CHCTeMATHICCKHUX
KYpCOB €CTECTBEHHBIX HAYK;

— (QopMupoBaHHE  BIEMEHTapHBIX  HCCIEAOBATEIBCKUX
YMEHHI;

— MpUMCHEHUE IMOMYyICHHBIX 3HAHUH ¥ YMEHHH JUTS PEILICHUS
MPAKTHYECKUX 3a]a4.

Oo0ecneunTs TOCTIKEHIE INTaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl, CO3/1aTh OCHOBY IS
CaMOCTOSITEIBHOTO YCIIEITHOTO YCBOCHNUS 00yIarONMMUCS HOBBIX
3HaHWUW, YMEHHWH, BHUJOB U CHOCOOOB JEATEIBHOCTH JOJDKEH
CHUCTEMHO-JICTETLHOCTHBI MOAX0J. B COOTBETCTBHHM C STHUM
MO/IXOJIOM MMEHHO aKTUBHOCTH OOYYAIOIIMXCS NPU3HAETCS OCHOBOM
JOCTIDKCHHUST Pa3BUBAIONINX IeNiei 00pa3oBaHus. DTH 3HAHUS HE
IepealoTcsT B TOTOBOM BHIE, a JNOOBIBAIOTCS YYAIIUMHUCS B
rpoliecce MO3HAaBaTeNbHON nesrerabHocTd. OIHUM M3 MyTen



MOBBIICHAST ~ MOTHBAlMM W J(PQPEKTUBHOCTH  Y4EOHOM
JSSITETIBHOCTH B OCHOBHOU  INIKOJIE  SIBIISICTCSl  BKJIFOUCHHUE
yUHaluXcs B VYEOHO-UCCIe008AMENbCKYI0 W NPOEKMHYI0
OesamenbHoCmb, KOTOpas

HMeET CIIEYIOIIre OCOOCHHOCTH:

1) menmm W 3agadd 3TUX BHIOB JAESTEIBHOCTH yUaITHXCSI
ONPENeNIIOTCS KaK WX JIMYHOCTHBIMH MOTHBAMH, TaK |
COIMANIBHBIMA. DTO O3HAYACT, YTO TaKas JESITEIbHOCTh JODKHA
OBITH HANpaBliCHa HE TOJBKO HA IMOBBHINICHUE KOMIETEHTHOCTH
MOJPOCTKOB B MPEAMETHOH 00JacTH ONpEaeNeHHBIX YUeOHBIX
IUICLUIUINH, HE TOJIBKO Ha Pa3sBUTHE WX CIHOCOOHOCTEH, HO M Ha
CO3MIaHHE TIPOAYKTA, IMEIOIIET0 3HAYMMOCTD JUIS APYTHX;

2) y4eOHO-HCCIIeIoBaTeNbCKass W TPOCKTHAS JCSTeIbHOCTD
JIOJDKHA OBITh OpPraHW30BaHa TaKUM 00pa3oM, 4TO-ObI ydaiuecs
CMOIJIM peajn30BaTh CBOM MOTPEOHOCTH B OOLICHUU CO
3HAYUMBIMH, pEe(QEepeHTHBIMA TPYIIIaMH  OJHOKIIACCHHUKOB,
yuuteneid u T. 4. CTpos pa3iaMdHOTO POjJa OTHOIICHUS B XOJE
[IETICHANPABICHHON IMOWCKOBON TBOPYECKOW W TMPOIYKTHBHOM
JeSITEIHOCTH, MOJIPOCTKU OBJIA/ICBAIOT HOpPMAaMU
B3aMMOOTHOIICHUH C pa3HBIMH JIFOABMHU, YMECHAEM EPEXOIUTh OT
OMHOTO BHUAa OOMIEHWS K JAPYroMy, NPHOOPETAIOT HAaBBIKU
WHIUBUIYaIBHON CAMOCTOSTEILHON PabOTHI i COTPYIHUIECTBA B
KOJUICKTHBE;

3) opranmzanus y4eOHO-HCCIENOBATEIBCKUX M IMPOSKTHBIX
paboT MIKOJIEHUKOB 00ECTICUMBAET COUETAHHE PA3IUYHBIX BUIOB
MO3HABaTCIILHOMU JACATCIIBbHOCTH. B stux BHUAax HACATCIIBHOCTHU
MOTYT OBITh BOCTPEOOBAaHBI MPAKTHYECCKH JIFOOBIC CITOCOOHOCTH
MOJPOCTKOB, PEANN30BAHBI JINYHBIC TPHCTPACTHS K TOMY MU
HWHOMY BUY JCATCIBHOCTH.



COJEPKAHUE KYPCA

BBenenmne.

Ipupona xxuBas u HexuBas. SIBieHus TpUposl. YemoBek —
4acTh MPHPOALL. BrusiHue yenoseka Ha npupory. HeodxomumocTs
W3YyUYCHUS TIPUPOJBI M OEpEeKHOro OTHOMmEHWs K Hed. OxpaHa
TPUPOJIBL.

Odu3nka 1 XUMUST — HayKH O mpupoje. UTo usydaeT pusuka.
Tena u BemectBa. Uto nzyyaet xumust. Haydnsrit MeTon n3ydeHus
TIPUPOIBL: HAOTIOACHHUE, OIIBIT, TE-OpHsl.

3HAKOMCTBO C MPOCTCHIIMM (UIUUECKHIM W XUMHUYCCKHM
obopynoBaHueM: MpoOHpKa, Koiba, J1abOpaTOpHBIA CTakaH,
BOPOHKA, ITUITETKA, IIMATeNb, ITACTMACCOBBIA M METAJUTMICCKUN
IITATUBEI, AepKaTeib sl mpodupok. HarpeBaTensHbI prbOp,
ocobeHHoCTH ITaMeH. [IpaBria HarpeBaHs BEIIECTBA.

W3meputenbHble TPHOOPHL: JIMHEHKA, U3MEPUTEIb-Hasl JICHTA,
BECBI, TEPMOMETP, MEPHBIH IWIUHAP (SIUHUIIA W3MEPCHUH,
mKajga npudopa, IeHA IETCHWS IIKalbl, Mpeaen H3MEpeHUi,
MIpaBUJIa IMOJI30BAHUS).

Tena. BemecTBa. Ux cBolicTBA.

XapakTepuCTHKH TeJ U BelecT ((popma, 00beM, IBET, 3arax).
OpraHuyeckre 1 HEOpraHNYeCKHUE BEIIeCTRA.

Treproe, )KUIKOE 1 ra3000pa3HOEe COCTOSHUS BEIIECTBA.

Macca tena. Macchl pa3iaM4HBIX Tel B NPHPOAE. OTa-JIOH
Macchl. Becsl.

Temneparypa. TepMOMETpBI.

Hemnmocts  BemiecTBa.  MOJEKynbl,  aTOMBI,  HOHBI.
IIpencraienue o pazMepax yacTHll BeulecTsa. [IBirkeHne yacTuiy
BeniecTBa. CBA3b CKOPOCTH ABMIKEHHUS YACTHILl C TEMIIEPATypPOH.
Juddysust B TBepApIX Tedmax, OKUIKOCTIX W rasax.
B3aumonelictBue wacTHIl BelmiecTBa M aTOMOB. llosicHeHue
CTPOCHHSA U CBOMCTB TBEPIBIX TeN, XUAKOCTEH U Ta30B C
MOJIEKYJISIpHOH ToukH 3peHust. CTpoeHre aToMa ¥ MOHa.

XUMUYECKHE 3JEMEHTHI (KHCIOPOA, a30T, BOAOPO, KEJe30,
ATIOMUHHANA, Menb, ¢ocdop, cepa). 3HAKM XUMHUYCCKUX
aneMeHTOB. [leproarueckas cucteMa XUMHYECKUX dIeMeHTOB /1.
1. Menpeneesa.

BemecTBa mpocThie M CIOXKHBIE (KHCIOPOX, a30T, BO-7a,
YIJIEKUCIIBIA T'a3, TOBapEHHAs COJIb).



Kucnopon. ®ortocunres. [openne B Kucmopoje.
Bonopoa. Bo3nyx — cMech ra3os.

PactBop 1 B3BECE.

Bopa. Bona xak pactBoputesns. OuncTKa IPUPOIHOI BOABL
[ImoTHOCTS BemecTBa.

B3aumopeiicTBue TeJ1.

N3meHenune ckopocTu v (OpMBI TeJl PH UX B3aUMOACHCTBUU.
JeiicTBrE U IPOTUBOJACHCTBHE.

Cuna xak xapakTepUCTHKa B3aumMojaeWcTBUs. J(nHamMomertp.
HeroroH — egnunIia CHIbL.

I'paBuTanmonHoe B3ammonelicteue. BecemupHoe TAroTeHne n
Bcenennas. Cuna TsokecTH. 3aBUCUMOCTH CHIIBI TSDKECTH OT
MAacCCEHI.

Hedopmammsa. Pasnuunbie  Bumsl  nedopmarmm.  Cria
YIPYTOCTH, €€ HAIMPaBJICHUE. 3aBIUCUMOCTh CHIIbI YIIPY-TOCTH OT
nedopMaruy.

[Toko#t m paBHOMEpHOE TPSIMOIWHEHHOE MBIDKCHUE Teia.
Hunaamometp. Cuna TpeHHs. 3aBUCUMOCTh CUJIbI TPEHHUS OT CHIIBI
TSXKECTH U KadyecTBa 00pabOTKU MOBEpXHOCTe. Posib TpeHus B
npupoae u TexHuke. CriocoObl yCHIICHHS U OCIa0IeHuUs TPEHUSL.

Onextpuueckoe B3auMmozeicTerue. OObICHEHHE IIEKTPHUECKOTO
B3aUMOJICUCTBUS HA OCHOBE JJIEKTPOHHOU TEOPHH. DICKTPHU3AIUS
Ten TpeHueM. llepemada  3ANEKTpPUYECKOTO  3apsiga NP
COIIPUKOCHOBEHUH. Bzanmopeiicteue OIHOMMEHHO 51
Pa3HOMMEHHO 3apsHKEHHBIX Tell.

MaruutHoe B3ammojeicTBue. IloCTOSIHHBIE MArHWUTBI, HX
JiericTBUEe Ha Kene3Hble Tena. [lomockl MarHuTOB. MarHuTHast
crpenka. 3emuisi kKak MarHuT. OpHUEHTHUPOBAaHWE TIO KOMIIACY.
HpI/IMeHeHI/Ie IIOCTOSIHHBIX MAarHuTOB.

JlaBieHue Tena Ha onopy. 3aBUCUMOCTh JIABJICHHS OT TUIOIIAH
onopsl. [Tackans — enuHMIA JaBICHMS.

[lepenaua naBneHus )KUIKOCTIMU | Tazamu. 3akoH [lackais.
JaBnenue Ha riyoune xuakocTr. CooOIIarommecs cocypl, UxX
TIPUMEHEHUE.

JelicTBue >KMIOKOCTEl Ha TOTPY)KEHHOE B HHUX Telo.
ApxumenoBa cuiia. 3aBUCHUMOCTh apXMMEIOBOM CHIIBI OT poja
JKUAKOCTH M OT Oo0beMa IMOTPY)KCHHOW YacTH Teya. Y CIIOBHS
IJIaBaHMS TeJl.

dusnyecKue H XUMHYECKHE ABJIEHHS.



MEXAHWYECKHUE ABJIEHUA

[TonsTHe 00 OTHOCHTEIHFHOCTH MEXaHHYECKOTO BIDKCHHAL
Pa3znoobpasnsle BUJIBI MEXaHUYECKOTO JIBYDKEHUS
(mpsiMonuHEe#HOE, KPHUBOIWHEHHOE, NBIDKCHHE 10 OKPYXHOCTH,
KoyiebaTenpbHOe). MeXaHW4eckoe JBI)KEHHE B TIPUPOAC H
TEXHUKE.

[Tyte n Bpemst nemxenns. CKOpocTh IBkeHHs. PaBHOMEpHOE,
YCKOPEHHOE U 3aMEJIEHHOE JABIXEHUE.

3ByK KaKk HCTOYHHUK HH(OpMALMH 00 OKpYKalolleM MHupe.
Uctounukn 3Byka. Konebanme — HeoOXOAMMOE YCIIOBHE
BO3HMKHOBEHUS 3ByKa. OTpaxeHue 3Byka. Oxo. ['osoc u ciyx,
rOpTaHb U yXO.

TEIIJIOBBIE ABJIEHUA

W3meHeHne o0beMa TBEPHBIX, KUAKHX M Ta3000pa3HBIX Tel
IIPU HAIPEBaHUM U OXJIAXKIEHUH. YUEeT TeIUIOBOTO PaclIupeHus U
HCIOJIb30BAHUE €0 B TEXHUKE.

IlnaBnenne wm otBepaeBaHue. TasHHE CHera, 3aMep3aHHE
BOJBI, BBbIIJIABKa Yyr'yHa W CTajHM, W3TOTOBJIEHHE JeTajei
OTJIMBKOH.

Wcnapenne >xunpkocteil. (OxyaxieHne >KHIKOCTEH mpu
ucnapenun.) Konnencanusi.

Tennonepenaya.

OJIEKTPOMATHUTHBIE SABJIEHUA

DNEKTPUYECKHA TOK KaK HANPaBJICHHOE TBH)KCHHE
ANEKTPUUECKHX 3apsaoB. Cuna Toka. AMIIEpMETp.
Awmrep — equHwMIA CHITHI TOKA. [TOCTOSTHHBIN 1 IEpEMEHHBIN
TOK.
Hanpsoxenue. Bomptmerp. BosbT — e1MHUIIA HATPSKEHMSL.
Hcrounnku Toka: OaTtapeiika, akkyMyJssTop, FeHepa-Top
3NEKTPUIECKOro ToKa (0e3 pacCMOTPEHHUS UX YCTPOKUCTRA).
Onekrpudeckue 1enu. [locnenoBaTenbHOe W TapayIebHOE
COCTMHCHUS.
HeiictBus Toka. TeruoBoe AelicTBHE TOKA.
Jlammbl HakanmuBaHUS. DJEKTpOHArpeBaTebHbIC MPU-OOPHL
MarsauTtHoOe JIeliCTBHE TOKA.
DNEeKTPOMArHUTHI U WX TpUMEHeHue. J[eiicTBre MarHuTa Ha
TOK. DJIEKTPOJIBUTATENIN. XUMUIECKOE JIEHCTBUE TOKA.

CBETOBBIE ABJIEHUA
CBeT KaK UCTOYHUK HH(POPMAIIUHN YEITOBEKa 00 OKPYKAIOIIEM



mupe. Hcrounwmku cBeta: 3Be3nbl, CoNHIE, 3JIEKTPUYECKHE
JIAMITBI U JIp.

[psmonuHeiiHOE pacpocTpaHeHue CBeTa, 00pa3oBaHKE TCHEH.
OtpakeHue ceta. 3epkana.

[Ipenomnenne cBera. JIMH3BI, UX THIBI U W3MEHEHHE C HX
MOMOIIBIO (POPMBI CBETOBOTO MYYKA.

OnTrueckue mpubopel:  (oToanmmapaT, MPOSKIIMOHHBIN
anmapaTr, MHKPOCKOII, TeJecKoll (Ha3HayeHHWe MpH-00poB,
WCIIOJIb30BAaHUE B HUX JIMH3 U 3epKal).

I'na3 n oukw.

Paznoxxenue Genoro cBera B criekTp. Pagyra.

XUMUWYECKUE ABJIEHUA

XVMHUECKHE pPEeaKnWd, WX TPHU3HAKK ¢ YCIOBUS WX
MPOTEKAHUSL.

CoxpaHeHre MacChl BEIIECTBA TPU XUMUYECKUX Pe-aKIHsX.

Peakunu coepnHeHus W pasnoxeHHs. [opeHHe Kak peakmus
COCTUHEHMSI.

Oxcuapl (YrIeKHCHBIH Ta3, HeramieHas W3BECThb, KBapll);
HaXOXJCHUE B MPHUpOJe, PU3NYECKHEe M XMMHUUYECKUEe CBOWCTBA;
NpUMEHEHHE.

Kucnotsl, npaBuia paboTel C KHCIOTaMH, WX HMpPHUMEHEHHE.
OcHoBanns. CBoiicTBa mmenodei, mpaBruina padOThl ¢ HAMH, HX
(bu3nYecKue ¥ HEKOTOpbIE XUMHYECKUE CBOIMCTBA; IPHMEHEHHE.

Conu (ToBapeHHast COJb, CO/Aa, MEJN, MpPamoOp, H3BECTHSK,
MeAHBIH Kymopoc u 1p.). Hanbonee xapakTepHble NPUMEHEHUS
COJICH.

HaunGonee u3BecTHBIE OPraHUYECKUE BEIIECTBA — YTJIEBOJIBI
(rmroko3a, caxapo3a, Kpaxmall), HEKOTOpble MX CBOWCTBa,
IIpUMEHEHHe; OeJIKH, MX POJIb B )KU3HH YEJIOBEKa, HCKyCCTBEHHAS
MIUIA; JKUPBI, UX POJb B JKU3HHM YEJIOBEKA, WMCIIOIL30BaHHE B
TEXHUKE; IPUPOAHBIN Ta3 U HEPTh, IPOTYKTHI HX ITEPEPAOOTKH.

Yenosek u npupoaa.

3EMJISI — TUJIAHETA COJIHEYUHOM CUCTEMBI

3Be3siHOE HE0O: CO3BE3/IMS, IUIaHEThl. PasBuTHE TpecTaBIeHUI
yesoBeka o 3emite. Conneunast cuctema. ColHIIE.

JBwxenue 3emiu: BpalleHHE BOKPYI COOCTBEHHOM OCH,
CMeHa JIHS W HOYM Ha Pa3IMYHBIX IUPOTax, oOpaiieHne 3eMin
Bokpyr CoJiHIa, HAKJIOH 36MHOH OCH K IJIOCKOCTH €€ OpOHTHI,
CMeHa BpEMEH ToJIa.



Jlyna — cnytHuk 3emnu. ®a3pl JIyHsL

M3MeHeHne TOPU3OHTAIBHBIX KOOPAMHAT HEOECHBIX TeNl B
TEYEHHE CYTOK.

3HaKOMCTBO c MIPOCTEHUIITUMHU ACTPOHOMHYECKUMH
puOOpaMu: acTPOJIIOHS, TEIECKOIL.

UccnenoBanmst kocmrdeckoro npoctpanctsa. K. 9. [{nonkoBckui,
C. I1. KopoiieB — ocHOBaTenu COBETCKOIM KocMOHaBTHKH. 0. A.
I"arapva — nepBbIil KOcMOHABT 3eMitH. MICKyCCTBEHHBIE CITYTHUKH
3emiu.  OpOuTtanpHBlE KOCMHYECKHE CTaHIWH. Kopabmu
MHOTOpa30BOr0 MCHONb30BaHUA. [IporpaMMbl OCBOEHUs KOCMOcCA:
OTEYECTBECHHBIE, 3apyOeKHBIE, MK TyHAPOJHEIE.

3EMJISL — MECTO OBUTAHUM S YEJIOBEKA

Jlurocepa, MaHTHA, SOpo; YBETHUUEHHWE IUIOTHOCTH U
TeMIIepaTyphl 3eMJiIH ¢ TIyOuHOH. M3ydeHne 3eMHBIX HeaIp.
T'unpocdepa. Cynoxoncto. HMccnenoBaHne MOPCKUX TITyOHH.
ATtMocdepa. ATMochepHoe aaBieHue, bapomeTp. BiaaxHocTs
BO3/IyXa, OIpEIeNICHHE OTHOCHTEIHHOMN
BJIQXHOCTH. ATMOC(EpHEIC SBICHUS, TPOM 1 MOIHHUSA. OCBOCHHE
aTMoc(epbl YeTIOBEKOM.

YEJIOBEK JOMNOJIHAET ITPUPOAY

MexaHu3MBI. MexaHnuyeckast paborta. DHeprus.
CuHTEeTHYECKHE MaTepHAIBL.

MexaHH3MBI — ITOMOIITHUKH denoBeka. [IpocTeie MeXaHU3MBL,
pbr4ar, HakKJIOHHas IUIOCKOCTD, HO}Z[BI/DKHI)II\/’I u HCHOZ[BI/DKHHﬁ
OJI0KM; UX Ha3HAYCHHE.

Mexanndeckass paboTa, YCIOBHUS €€ COBCPIICHHSL.

Jxoynbp — enuHUIA pabOTHI.

Ouneprus. Mcrounuku sHepruu. PaznmuuHble BUIBI TOILIMBA.
ConHeuHas 3HEprusi, ee poiib AJs KW3HU Ha 3emuie. TersoBbie
ABUTATEJIM, ABUTATCIIN BHYTPCHHET'O CropaHus; UX NPpUMEHCHHUC.
TemuioBble, aTOMHBIE U THAPOAJIEKTPOCTAHLINH.

CoznaHue MaTepuanoB C 3apaHee 3aJaHHbIMH CBOMCTBAMH:
TBEpAbIC,  JKapONPOYHBIC,  MOPO30CTOMKHE  MaTe-pHAalIbI,
HCKYCCTBEHHBIE KPUCTAJLIBI.

ITonumepsl, cBONCTBA U IPUMEHEHUE HEKOTOPBIX U3 HUX.

BosokHa: npupoaHble M HCKYCCTBEHHBIE, MX CBOWCTBA H
MIPUMEHEHHE.

Kayuyku u pe3nHa, nx cBOWCTBa U IPUMEHEHHE.

3arpsisHeHHe aTMOcdepbl W TUApocdepsl, MX BIMSHUE Ha
3nopoBbe Jroaed. KouTponp 3a cocrosHueM arMocdepsl u



THIIPOCPEPHI.

PamponanpHOe WCHONB30BaHWE TOILIMBA. lcmoip3oBaHHe
SHEPTUH PEK, BETPa, IPUINBOB, TeIuia 3emiH, sHeprun CoiHna.

CoBpemeHHast HayKa U IIPOM3BOJICTBO.

PasBuTHe HayKH Kak cOcO0 MO3HAHKS OKPYKAFOIIETO MUPA.

VYupasnenue TIPON3BOJICTBOM: poIB ABTOMATHKH,
ANeKTpOoHUKY. KommbroTepusanmss  mpou3BOACTBA.  POOOTEL
Ilexu-aBTOMATEIL.

Cpencta cBs3u 1 iepenada uHdopmarmu: tenerpad, renedoH,
panuocBs3b (paguoOCTaHINS, PAIHOBONHEL, AaHTEHHA, [IPUEMHUK,
TPOMKOTOBOPHUTEH), TEICBUICHHE.

JlaGopaTopHbie padoThI U ONBITHI

3HaKOMCTBO C JJaDOPaTOPHBIM 00OPYIOBaHHEM. 3HAKOMCTBO C

HU3MEpUTEIbHBIME prdopamu. OTnpeenieHrne pa3MepoB Tela.

Hsmepenue odbeMa xuakocTu. M3amepenue

oOnema TBepnoro tena. CpaBHEHHE

XapaKTePUCTHK TEJl.

Haoiroienue pa3imuHbIX COCTOSTHUM BenecTBa. Mi3mepenne

MAacChI TeJIa Ha PhIYaKHBIX Becax. Mi3MepeHne TeMnepaTypbl

BOJIbI U BO31yXa.

Ha0mronenue nenmmoctH Betecrsa. HaOmroneHue

sBIICHUS TUDGy3HUH.

Habmtonenne B3auMoaeHCTBYSI YaCTUIL Pa3TUYHBIX BEIIECTB.

HaGiroienue ropeHusl.

OOHapy>XeHHUe KHCIIOPOJIa B COCTABE BO3TyXa.

IIpuroroBnenue pacTBopa C OIpeaeIEHHON MaCCOBOM JOIer
[IOBapEHHOM COJIH.

OnpefienieHHe paCTBOPUMOCTH BEIIECTB (DHITLTPOBAHHEM.

H3mMepeHue mIoTHOCTH BEIIECTBA.

Ha6roieHie BOSHUKHOBEHUS CHIIBI YIIPYTOCTH TIPH
JepopMaIim.

Ha6monenue paznuuHbix BUIOB Aeopmanuu. Mcciaenopanne

3aBUCUMOCTU CHJIBI YIIPYTOCTH OT Jie-
(hopmarmm.

N3mepenue cunbl. U3mepenue

CHJIBI TPCHUSL.

M3ydeHre pa3TMyHbIX BUIOB TPECHHUSI.

HaGroieHre B3aMMOICHCTBIS HA3ICKTPU30BAHHBIX TEIT.

Hab:roieHre MarHuTHOT0 B3auMozeicTBHs. OnpeneneHue

JIABIICHHS TeJia Ha OTIopYy.

Habnronenne 3aBUCUMOCTH JABJICHUS YKUAKOCTH OT TTyOUHEI



MOTPY)KEHHUL.
Habmronenne ypoBHS )KHIIKOCTH B COOOIIAIOIINXCS COCYIax.

N3mepenne BHITAIKUBAIOMIEH CHITBI.

OT 4ero 3aBUCHUT BBITAIKHBAIOLIAS (apXUMEI0Ba) Cuila?
BrisicHeHue yciaoBud MiaBanus Tei. M3mMepeHue nyTH u
BpEMCEHH JIBYDKEHHS. BhIUnCIIeHHE CKOPOCTH IBH)KEHHS OpycKa.
HabOnroaenue oTHOCHTEIbHOCTH ABMKeHHS. HaOmonenme

HMCTOYHHKOB 3BYKA.

Habmonenre n3MeHeHvsl ITMHEI TeJla PU HarpeBaHu! U
OXJIAXKICHHH.

HabOmonenue nsmeHneHust 00beMa )KHIKOCTEH U Ta30B MPU
HarpeBaHUM U OXJIAXKICHUH.

OTIIMBKa UTPYIIEYHOTO cotaThka. Harpepanue
CTEKJISIHHOM TpyOKu. HabmoneHue 3a rmiaBieHueM
CHera.

Habmonenne ncnapeHus 1 KOHIEHCAIUK BOJbl. PacTBopeHune
COITM U BBINIapHBaHUE €€ U3 pacTBopa. OT 4ero 3aBUCHT CKOPOCTh
ucnapeHus )Xuakoctu? HabroneHue oXnakIeHus! KUIKOCTH TIPH
WCITapEHUH.

Ha0moneHue TerionpoBoTHOCTH BOJIBI, BO3TyXa A
METAIIIMYECKOTO CTEPIKHSI.

ITocnenoBarenbHOE COSAUHEHHE.

ITapannensHOE CoeMHEHNE.

HaOnronenue TeruioBoro AeMcTBUS TOKA.
Hab6:roneHne MarHuTHOTO JiekicTBYs Toka. COopka
MPOCTEHIIETO AIEKTPOMArHHTA.

JeiictBue MarHurta Ha TPOBOJHUK C  TOKOM.
HaOmronenne XuMu4eckoro aeicTsrs Toka. CBET U TEHb.

Usrorosnenwne KaMepbI-00CKYPBI.

OTpakeHne CBETa 3epKaTIOM.

ITomy4yenune n300paskeHus MpeIMeTa B IIOCKOM 3epKalle.

HaGmroienue 3a mpeoMyIeHUEM CBeTa.

Habnronenne nzobpaxenuii B mun3e. Habmonenne
CIIEKTpPAa COTHEYHOTO CBETA.

HabmroneHne pu3niecKux ¥ XAMHYECKUX sABJICHUH. J{ericTBre
KHUCIIOT ¥ OCHOBAaHHUI HA WHAUKATOPHI.

BrsicHeHre pacTBOPUMOCTH COJIEH B BOJIE.

PacnioznaBanue kpaxmara.

Ha6monenue 3Be3anoro Heba. Habnronenue JIyHsi B
TEJIECKOII.

Onpenenenne asumyta CoTHIIA C TOMOIIBIO KOMITaca.



H3roToBnenue acTpoasiOnu U ONpeesiCHHE C €€ T0-MOIIIBI0
BBICOTHI 3BE3/I.

N3mepenne atMocdepHOro aBieHNs 6apoMETPOM.
UsroroBnenune rurpomerpa.

W3y4enue peiicTBus phlyara.

M3yuenue neicTBrs NPOCTBIX MEXaHU3MOB. Brrdncienue
MEXaHUYECKOH pabOTHI.

BripammBanne kprcrania. 3HaKOMCTBO C
KOJUIEKIIMEN TUTacTMAcC. 3HAKOMCTBO C
KOJUIEKIIMEN BOJIOKOH.

H3MeHeHre CBOMCTB MOJIMATUIICHA IIPA HATPEBAaHUU.
PacniosHaBanue MPUPOJHBIX U XMMHUYECKHX BOJIOKOH.

C6opka 1 ucnpITaHke TernerpadHoro anrapara.



TEMATHYECKOE

5 knace (34 4, 1 4B Henemo)

IINTAHUPOBAHUE

OcHoBHOE conepxaHue

OcHoBHbIE BU/IbI y4eOHOI1 1eATeJIbHOCTH
yyammxcs

BBenenue (3 4)

IIpupona xuBasgs U HexuBas. [loHATHE O SIBICHHUAX
npuposl. YeoBeK — 4acTh NPUPO/BL, 3a-BUCHT OT Hee,
npeoOpasyer ee. Heo6XoquMocCTs H3ydeHUs IPUPOIBL.
@dusmKa 1 XUMHS — HaYKH O TIpupoje. Tena u BelecTsa.
MHoroobpasue siBieHMH mpupoabl. Dusnueckue
SIBIICHUSL: MEXaHUYECKHE, TEILIOBBIE,
JJIEKTPOMArHUTHBIE, CBETOBBIE.

XuMHYeCKUe SBICHUS MPEBPALICHUST BEIIECTB.
IIpuponHble, HCKYCCTBEHHbIE U  CHHTETUYECKHUE
BemiecTBa. Onucanue sIBICHUNA IPU-POJIBI B IUTEPATYPE
u uckyccrse. HayuHblii MeTOJ H3y4eHHUs IPUPOJbL:
HaOII0JICHHE, OIIBIT, TEOPHUS.

JlaGopaTopHoe o00OopynoBaHWe, MmTaTWUBHL. IlpaBmia
TIOJTb30BaHMS M IIPaBHiIa O€30MacCHOCTH.

PaboTta ¢ nndopmarmeit (¢ WUTIOCTpalMIMU yIeOHUKA
W JIOTIOJHUTENBHBIM HIUTIOCTPATHBHBIM MaTepHaJIoM,
TaOJIMIIAMH).

Omnpenenenue GU3MUECKUX SBJICHUH 110 PETIPOLYKIIHSIM,
XUMUYECKUX SBJIEHUN HA OCHOBE JIe-MOHCTpALIMH.
Pabora c TexcTtoM (BBIAENEHHE W3 MPEIOKEHHOTO
yUYHUTENIeM TeKCTa Ha3BaHM BEIECTB, PU3NIECKHX TeEll,
(U3UUECKUX SIBICHHUIA).
3HaKOMCTBO C  J1abOPaTOPHBIM
M3MEPHUTEIHHBIMH IIPHOOpaMH.
HaxoxneHnne ILeHbl MAeNeHHs IIKajbl
H3MEpeHH MPUOOPOB.

N300paxkenne mKaiasl IPHOOPOB C yKa3aHWEM LIEHBI
JIeTICHUS U TIPeiesia N3MEePEeHHH.

BeimonmHenne 1abopaTtopHBIX padoT, SKCIIepU-

o0opynoBaHHEM,

n  npeacia




Ponp m3MepeHuii B HaydHBIX HCCIEAOBAHUAX U B
npakTuke. [Ipocreiinme u3MepuTenbHble TPHOOPHI H
WHCTPYMEHTBI: JIMHEWKa, M3MEpUTENIbHAs JIEHTa,
MepHBIf 1UIMHAp, Bechl. Illkama npubopa: LeHa
JeJICHUs, TIpeJiel U3MEPEHU. ANTOPUTM HAaXOXKIACHUS
LIEHBI JICICHNS IIKAIbI U NpeJesia U3MEPEHUH.

Jlabopamopnvie pabomut:

«Omnpexenenne pa3MepoB Tenay, «M3mepenne oobema
KHUIKOCTHY, «V3MepeHue 00beMa TBEPIOTO Teay.
Tlucoemennwiii onpoc

«BBenexnuey

MEHTAIBHBIX 3a4anuil. Pabora B
rpymmax

Tena. BemecrBa. Ux cBoiictBa (11 1)

XapakTepUCTUKH TeT U BelecTB: (popma, 00beM, IBET,
3amax. Oprannyeckre 1 HeOpraHUIeCKUE BEIIeCTBA.
TBepmoe, xuaKoe H Ta3000pa3HOE  COCTOSHUS
BemectBa. Coxpanenne Gopmbl 1 00beMa TBEPABIMU
TellaMH, COXpaHeHHe 00beMa W HeCOXpaHeHNE (hOPMBI
XKHUJIKOCTSIMH, HECOXPaHECHIE

CpaBHEHHE  XapaKTEPUCTHK  (DU3NYECKUX
CTPOEHUS aTOMOB BOJIOPOAA, TeITHS, JTUTHSL.
HaGiofenne: pa3imu4HBIX COCTOSIHMIT BelecTBa; 3a
U3MEpeHHeM MacChl Tela Ha pas3UuHBbIX Becax;
JETTMMOCTH BEIeCTBa; sBIeHUH A1 dy3un B IpUpOJE,
TEXHUKE, OBITY; B3aMMOJCHCTBHUS YaCTHIl Pa3IHMYHBIX
BEILIECTB; TOPEHHUS;

Tell,




IIpooonawcernue maon.

OcHoOBHOE coepikaHue

OcHoBHbIE BU/IbI y4eOHOI1 1eATeJIbHOCTH
ydammxcst

dopMel 1 oObema razamu. [Ipu3HAaKH (U3NIECKUX
SIBIICHUI.

Macca. IlepBble mpencTaBIeHUS O Macce Kak o
KoJM4yecTBe BemiecTBa. HeoOXoaMMOCTh H3MEpeHHS
Macchl. Mepsl M 3TajoOH MaccChl. PbluakHbIE BeECHI,
MpaBuiia paboOThI C HUMHU.

TemnepaTypa Kak Ba)xHas XapaKTepUCTUKAa Tel H
BEUIECTB, Pa3IU4HBIX sBJICHUI npuponsl. M3Mepenue
Temneparypsl. TepMoMeTpsl, paBuiia paboThl ¢ HUMHU.
Ocobennoctu KOHCTPYKIMH MEIULUHCKOTO
TEpMOMETpA.

3HavyeHWe 3HAHWN O CTPOSHWU BelmecTBa. J[emumMocTh
BemiectBa. CTpOEHHE BEILIECTBA: MOJIEKYJIbl, aTOMBI,
nousl. [IpencraBienue o pazMepax 3TUX YacTHIL.
Crpoenue monekyi. uddysus B razax, KuI-KOCTAX U
TBEpAbIX Tenax. [[BmkeHue yacTull 1 TemiepaTypa Tedl.
Joka3zarenbcTBa  CyHIECTBOBAHUS MNPUTSDKEHUS U
OTTaJIKUBaHMs MEXIy yacTuliaMu. CTpoeHue TBEpIbIX
TeJ, KUJIKOC-

OIIbITa I10 MOJYYEHHUIO BOJOPOJA; 33 MIPUTOTOBIEHUEM
WCTUHHOTO pacTBopa (C OMNpENEIeHHOW MacCOBOM
JIoJIel MOBapeHHOW COJIM) M B3BECH.

Usmepenue: Macchl Tella Ha PBIYAXKHBIX Becax;
TEeMIIEPaTyphl BOJIbI U BO3/1yXa TEPMOMETPOM.
OmnpeneseHue LEHbI AeJeHH KAkl TEPMOMETpA.
Amnamm3 Mopenel MoieKkyn u aromoB. V3ydenue:
CTpOCHUsI aTOMa; 00pa3I0B XUMHUYECKHUX BEIIIECTB;
00pas1oB HarboIee YacTO BCTPEYAFOIINXCS IIPOCTHIX U
CJIOXKHBIX BEIIECTB; KUCJIOPOJa U €r0 COEAUHEHUM;
BOJIOpPO/Ia U €r0 CO-€IUHEHHM.

N300pakeHre cTpOeHHS aToma.

Pabora ¢ [Tepuoanueckoii CHCTEMOM XUMHUYECKHX
anemenToB []. 1. Menneneena.

3amuck GopMyIT XUMHUUECKUX JIEMEHTOB.
PacTBOpeHHe pa3inMyHBIX BEIIECTB B BOJAE U
(UIETPOBaHUE PACTBOPOB.

Perienvie 3a1a4 Ha BBIYKCIICHUE TUIOTHOCTH




Teii, ra30B Ha OCHOBE 3HAHMI O CTPOSHUH BEIIIECTRA.

3. Pesepdopn — cosnmatens IUTaHETAPHOW MOJIEITH
cTpoenus aroma. CTpoeHne aroma. 3apsasl IPOTOHOB U
JJIEKTPOHOB, WX B3aMMOICHCTBHE, 3apsl sapa.
Ctpoenne aTroMOB  BOJOpOAQ, TENHS,  JIUTHS.
OO0pa3oBaHHE HOHOB.

XWMHYECKHE JJIEMEHTHl KaK TpPYNIbl aTOMOB C
OJIMHAKOBBIM  3apsiioM  siipa. 3HAKU XUMHYECKUX
aneMeHToB. [leproanueckas CcUCTeMa XUMHUYECKUX
aneMmeHToB J[. . MenneneeBa. Homepa xumudeckux
3JIEMEHTOB. XUMHUYECKHE IIEMEHTHI B IPUPOJIE.
BemectBa mpocteie ©  cioxkHble.  DPOpMyNBI
XUMHUYCCKUX BCIICCTB.

Mecto kucnopoma B Ilepuoguueckoit — cucreme
XUMHUYeCKuX aiaeMeHToB [. . MenaeneeBa, ero 3Hak,
Homep. Kucnopon. Coenunenus kucnopona. IIpocroe
BEIIECTBO KHUCIIOPOJI, €r0 CBOMCTBA WM 3HAYCHHUE IS
»u3HK Ha 3emite. Dotocuntes. ['openue B kuciaopo/e.
MecTto Bomopona B mepuoamueckoi tadbmune . U.
Menpeneea, ero 3HaK, HoMep. Bomopona
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Penrenvie kauecTBEHHBIX 33/1a4.
Brimonsenue nabopatopHbIX padoT,
SKCTIIEPAMEHTAIBHBIX ¥ TECTOBBIX 3aJaHHH.
Pabora B rpymnmax




IIpooonawcernue maon.

OcHoBHOE coaepkaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcs

B nipupozie. [IpocToe BelecTBO BOZOPO: €ro No-Iy4yeHue,
CBOICTBA, paclpoCTpaHEHNE B MPU-POJE, TPUMEHEHHE,
3HaueHune. CoeuHEeHUs BOJIOPO/IA.

Bopa: ctpoenue monekynbsl Boabl. CBOMCTBa BOJIEI, €€
pacnpocTpaHeHue B Ipupoze, 3HaueHue. Vcronbs3oBanue
BO/JIbI B HAPOJHOM X0351cTBE. Bosla Kak pacTBOpUTENb.
QdunbTpoBaHue. OX-paHa BOJHBIX PECYPCOB.

PacTBopHI B ipupoze, TeXHUKE, ObITY. PacTBOpUTENS 1
pacTBopsieMO€ BEIIEeCTBO. VICTUHHBIE pPAacTBOPHl U
B3Becu. MaccoBas 7107151 BELIECTBA B pacTBOPE.
[InoTHOCTP KaK XapaKTepUCTHKA BELLIECTBA.
Jlabopamopnwvie pabomet:

«CpaBHeHHE XapakTepucTHK Tem», «Habmronenue
Ppa3INYHBIX COCTOSHUN BEIECTBaY, «3MepeHne Macchl
TCJia Ha pbIYa’KHBIX BECAX»,

«M3Mepenme TeMIepaTypsl BOIBI M BO3AYXa»,




«Habmonenue JIETTUMOCTH BELIECTBAY,
«Habmonenune spienuit auddysun», «Habmronenue
B3aMMOJICHCTBHS YaCTHI] PA3JINYHBIX BEILIECTBY,
«Habnronenue TOPEHU», «Omnpenencaue
PacTBOPUMOCTH BEIIECTB GUIBTPOBAHUEMY,
«/I3MepeHme MIOTHOCTH BEIECTBAY.

Konmponvuovie pabomut:
«XHUMUYECKHE 3JIeMEHThI», «[IT0THOCTE BelecTBa»

B3anmoneiicrBue Tea (12 1)

V3meHeHue ckopocTH U (OpMBI Tela IpU ASHCTBUU Ha
Hero apyrux Ten. Cuima Kak — XapaKTepUCTHKA
B3aumonercTBus. CHIBI Pa3NMYHON MPUPOIBI: CHIIA
TSDKECTH, CHWJIa  YIOPYTOCTH, JJEKTpUYecKas W
MAarHuTHasi CUJIbI, CWJIAa TPEHHS, CHJa JaBJICHHUS.
3aBUCHMOCTh pe3yibTaTa JEeHCTBUS CHUJIBI OT €€
3HAYEHUS, HATIPABJICHUS, TOUYKU MIPUIIOKCHHUSL.
PeakTuBHOE IBHKEHHE.

Bcemupnoe Tsarorenue, ero mnposiBieHus. Cuna
TSDKECTH, €€ 3aBUCHUMOCTh OT Macchl Tena. OTKphITHE
3akoHa BcemupHoro Tsrotenus Y. Heto-toHoM. Enunnia
CHJIBI.

W3yueHue: 3aBUCIMOCTH Pe3yJIbTaTa ACUCTBUS CHUIIBI OT
ec 3HAYCHMs, HAIPABICHUS W TOYKH MPHIOKECHHUS;
YCTPOWCTBA AWHAMOMETpA; MPH-YUH BO3HHUKHOBEHHUS
CHUJIbI TPCHUS, PA3JIMYHBIX BUJOB TPCHUS.
HaGuroieHre: ONBITOB C HMCIOJIB30BaHUEM Te-JICHKKH,
[UIACTUIIMHOBOTO  [IAPHKA, TPYXUHBI C TPY30M;
B3aUMOJICUCTBHS TeJ; 3a MaJCHHUEM DPa3lUYHBIX TEIl;
Ppa3IMIHbIX BUAOB )Ie(bopMaL[I/II/I; BO3HUKHOBCHUS CHUJIBL
VIPYrocTd Tpu jAe-popManuu; 3a MOKa3aHUSIMHU
JUHaMOMETpa MpU U3MECHCHHUU KOJIMYECTBA I'PY30B Ha
Opycke TpuOoMeTpa; B3aUMOJICHCTBUS HAdICKTPU30-




IIpooonawcernue maon.

OcHoBHOE coaepkaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU

yqalmxcs
Pasnuunbie  Buapl  gegopmauuu.  [IposiBieHue | BAHHBIX TN, MAarHUTHOTO  B3aWMOJCHCTBHS; 32
nepopMarii B mpupoAe, B OBITY, Y4eT U | U3MEpEHHEM [HaBICHHWS SKUAKOCTH Ha  Pa3HBIX
HCIOJIb30BaHHUE B TEXHUKE. rIyOMHaX, 1O  pa3HBIM  HANpaBlCHUSAM; 32

Bo3HUKHOBEHHE CHUJIBI YIPYTroCTH NpH AedopMaluu
Ten. HampaBnenue cuiabl ynpyroctu. 3aBHCUMOCTD
cwibl ynpyroctd oT jgedopmanuu. OObsCHEHHE
BO3HUMKHOBEHUS CWIIBI YIPY-TOCTH C TOYKHM 3pEHHS
MOJICKYIIPHOTO CTpOEHMs BeuiecTBa. lIposiBieHue
CWIBl YOPYrocTH B TpupoAe, B OBITY, y4eT H
UCTIONIb30BAHUE €€ B TEXHHKE.

Ilokoil W paBHOMEPHOE NPSIMOJMHEHHOE IBHKCHHE
tena. /lunamomerp. Cmita TpeHHS: ee TPOSBICHHE B
Opuposne, B OBITY, YCIOBHS €€ BO3HUKHOBEHMS;
TIPUYUHBL BO3HHUKHOBCHUS TPCHUA. TpeHHe
CKOJIbKEHHS M TPEHUE KadeHUsl. 3aBUCHMOCTb CHIIBI
TPEHUS OT CHJIBI TSDKECTH Teda M KauecTBa 00paboTKH
MIOBEPXHOCTEU. YUET U UCIOJIb30BAHUE TPEHUS B TEX-
HHUKE.

YCTAHOBJICHUEM YPOBHS JKUAKOCTH B COOOLIAFOIIMXCSI
cocynax.

IlpuBenenne mNpUMEpoOB: pPA3IUYHBIX BHIOB  Jie-
¢dopmaruu B Ipupojie, B OBITY, B TEXHHKE; CIIOCOOOB
YBEJTHUCHUS u YMEHBIICHHS JIaBJICHUS;
COOOMIAOMNXCSA  COCYAOB; Mepenadd  JaBJICHUSA
KHUAKOCTSAMH ¥ Ta3aMH B TEXHHUKE.

Berarcnenvie CUibl TSHKECTH 1o popmyse

F_ =98 H/xr * m.

HWccnenoBanue 3aBUCUMOCTH CHITBI YIIPYTOCTH OT
Je(opMaITHH.

Onpenenenue ycrnoBuii paBHoBecust Tei. ['padudeckoe
M300pakeHUE CHIL.

W3mepenue cui.

CpaBHCHI/Ie TPEHUs CKOJIBXKCHUA U TPDCHUA KaYCHUA.




OOBbsACHEHHE DIIEKTPUYECKOTO B3aMMOJICHCTBHUS Ha
OCHOBE DJJIGKTPOHHOW TEOpUHU. OINEKTpU3alus Tell
TPEHUEM. [Tepenaua AIEKTPUUECKOTO 3apsna
CONPUKOCHOBEHUEM. B3aumonelcTBre OJHOMMEHHO H
Pa3HOMMEHHO 3apsDKeHHbIX Ten. [IpuHnwm neicTBus
3JIEKTPOCKOTIA.

ITocrostuapile  Marauthl. CBOHCTBA  IOCTOSHHBIX
maraHuToB. llomoca mMarHUTOB. MarHuTHas CTpelka.
3emiist kak MarautT. Komnac. [IpuMeHeHne moCTOSHHBIX
MAarHuToB.

Cuina naBieHus W gAaBieHde. EauHuna naBlIeHHS.
Crioco0Obl YBEIMUCHHS ¥ YMEHBIIICHUS TaBJICHHUS.
3akon [lackans. I[lepemaua maBieHHs KUIKOCTSIMH U
rasaMy B TEXHHKE.

HaJ'II/I‘II/Ie JABJICHUA BHYTpI/I KHUAKOCTH, €ro
3aBUCHMOCTh OT TJIyOWHBL. PaBeHCTBO JaBIICHHM
BHYTPH JKMJIKOCTH Ha OJHOHW TJIyOMHE 10 BCEM
HanpaeneHusiM. CooOmratoniecss cocyapl. 3a-KOH
COOOIIAIONXCS COCYIIOB, €ero 00BSICHEHHE.
[Tpumenenue cooOmAIUXCs COCY/IOB.
BrerrankuBaromas cwuna. [IpuumHa BO3HUKHOBEHUS
BBITAJIKMBAIONICH CHJIBI. Y CIIOBHS IIaBaHUS TEJI.

OOBsiCHEHHE: IPUHITHTIA JICHCTBUS 3JIEKTPOCKOIIA; 3aKOHA
COOOIMIAIOMINXCS COCYNOB; TMPHYMH BO3HUKHOBEHHUS
BBITAJIKUBAOIIEH CUJIBI.

BriaBwkenue runore3 00 yCIOBUSIX TUTABAHUS TeEIL.
CocraBieHue TaOJInII.

Brinonsenue 71a60paTOPHBIX
SKCIIEPUMEHTAIILHBIX 33 TaHHH.
®DopMyIHpOBaHUE BHIBOJIOB.

Pemenne xa4ecTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4.
BricTymuieHue ¢ qOKIaaaMu | COOOIICHUSIMHU.
OO0cyxIeHre COOOIICHUH ¥ JIOKJIAIOB.

OrieHKa IeITeIbHOCTH OQHOKIIACCHUKOB. PaboTa B

rpymnmnax

pador,




IIpooonawcernue maon.

OcHoOBHOE coepikaHue

OcHoBHbIE BU/IbI y4eOHOI1 1eATeJIbHOCTH
ydammxcst

Jlabopamopnuvie pabomeut:

«HaOiroieHrie BOSHUKHOBEHMSI CHJIBI YIIPYTOCTH TIPH
nedopmanuny, «Mzamepenue cunbly, «M3mepeHue CUITbI
TPEHUS, «Habnromenne B3aMMOIEHCTBUSA
HaRJIEKTPU30BAHHBIX Tel», «HabntoneHrne MarHuTHOTO
B3aNMOJCUCTBUSY, «OIpe-IelieHue NaBlIeHHs Teja Ha
oropy», «/3MepeHue BBITAIKHBAIOMEH CHIIBY, «OT
Yero 3aBUCHUT BBHITAIKUBAIOIIAS (apXUMeIoBa) cuiia?y,
«BblIsicHeHHE YCTOBUS MIJIABAHUS TEID).
Koumponvusie pabomur:

«BzaumoelicTBue Teil. Pa3muuHbie BUABI CUIT,
«/laBnenne Ha riyOuHe. [leficTBHe XHUIKOCTH Ha
MOTPY’)KEHHOE B HEE TEJI0»

du3uyecKre U XUuMHYecKue siBjeHus (8 u)

MexaHuueckue siBjieHust (4 1)

Mexannueckoe npmxeHue. Tpaekropus. Paz-muunbie
BUABI JBIKeHUs. [IlpuMmepbl pa3IW4yHBIX  BHUJIOB
JIBIDKEHUS B TIPUPOJIE U TEXHUKE.

Habnronenue: 3a JIBIKEHUEM WTPYIICYHOW MAIIUHEI,
HUCTOYHUKOB  3BYKa; ONBITOB, IOJTBEPKAAIOIINX
pasiyre CKOPOCTH 3BYKa B Pa3HBIX CpeIax.




[IyTe u BpeMsi ABIKEHUS, U3MEPEHUE ITyTH W BPEMEHH
CKOpoCTh ~ paBHOMEPHOTO  JBWKEHUS.  EIWHWIE
CKOPOCTH. Y CKOPEHHOE U 3aME/JICHHOE JIBUKEHHE.
[Ipencranenue 006 OTHOCUTENTFHOCTH IBIKCHUSL.

3ByK KaK HCTOYHHMK HHQPOpPMAIMM dYeJoBeKa 0f
okpyxaromieM mupe. Mcrounuku 3Byka. Konebanus —
HEOOXOOMMOE  yCIOBHE  BO3HHKHOBEHHS  3BYKS
CkopocTs 3ByKa B pa3lUYHBIX cpenax. SIBieHm(
OTpaXeHus 3ByKa. Oxo. lcnons3oBaHUE SIBJICHUS
OTpaKeHUS 3ByKa B TEXHUKE.
Jlabopamopnuvie pabomui.:

«Bpruucnenne CKOpoCTH IBIKECHUS Opyckay,
«HaOnroneHre OTHOCUTENBHOCTH JBIDKCHUSD»,
«HabogeHre NCTOYHIKOB 3BYKaY.

Konmponvnas paboma
«MexaHn4ecKkoe IBHKEHUEY»

AHamm3 IBIKCHUS, ABHXCHUS UTPYIICUHON MAIIUHBI
B Pa3HBIX CUCTEMAax OTCYETA.

Onpezenenue BUIOB ABMKEHUSL.

[IpuBeneHne mpUMepoB Pa3INIHBIX BUIOB IBIKCHHS B
MPUPOJIC ¥ TEXHUKE.

H3mepenue nyTu U BpemeHH JpikeHus. OnpeneneHne
CKOpOCTH IBIKCHHUS YUECHHKA O KIIACCY, CKOPOCTH
IBYDKEHHS CAMOJIBIDKYILIEHCS TEIEKKH.

Pemenue 3amauy.

BrimosHeHHe 1a00paToOpHBIX padoT,
9KCIICPUMEHTAIBHBIX 3aJaHUH.

PaboTa ¢ TEeKCTOM M WLTIOCTPAMAMH YIEOHHKA.
Pabora B rpymmax

TennoBble ABaAeHUs (4 1)
TermoBoe pacmpeHue Ten. YU€T U UCIOJIb30BaHHE

TEIJIOBOI'0 paClIMPEHUA B TCXHUKE.

Ha6J’IIOI[CHI/ICZ TCIIJIOBOTO PAaCHIMPCHHUA PA3-JINYHBIX
TCJI; TadHUA JibJad, 3aMCpP3aHHd BOIbI; IIPOLICCCOB
HUCIIapC€HUA U KOHACHCAllu, pac-




Oxonuanue maoi.

OcHoOBHOE coepikaHue

OcHoBHbIE BU/IbI y4eOHOI1 1eATeJIbHOCTH
ydammxcst

[lnaBnerne wu otBepaeBanne. OOBjICHEHWE JTHUX
TIPOLIECCOB € TOUKH 3pEHUs CTpoeHHs BerecTna. [Iporecchbl
WCTIapeHUs] U KOHACHCAIMH, WX OOBSCHEHHE C TOYKH
3peHusi  CTpoeHus  BemecTBa. VcmapeHue
KOHJZEHCalusl B IpUpoie. 3aBUCHUMOCTb CKOPOCTH
WCTIAPEHHUS )KUAKOCTH OT POAA KHUIKOCTH, TEMIIEPaTypBbl,
wIomaan cBoOOA-HOW MmoBepXHOCTH. OXIaKAcHUE
JKUIKOCTEN MpHU UCTIapEHUH.

IIpouecc rtemnonepenadu, MNPUMEPHl NPOSBICHUS
TEIUIONEepeaayu B MPUPOJE, yUETa U HCIIOJIb30BAaHUS B
TexHHKe (€3 yKazaHus BUIOB TEIIONEpeaayn).

Jlabopamopnwvie pabomet:

«Habmronenne n3MeHeHnst o0beMa KUIKOCTEN U ra30B
MPY HArPeBaHWUU U OXJIAXKACHUH» (ONMUCaHHWE AHO B
METOJIUYECKOM Mocobun), «HabmoneHne u3MeHeHHS
JUTHHBI TeJ1a TIPH HarPeBaHUUH OXJTaXICHU», «OTIUBKA
WUTPYIICYHOrO coiifaTukay, «HarpeBanue cTeKJISHHOM

TpYOKm»,

TBOPEHHUS COJIM U BBIIIAPUBAHUS €€ U3 PACTBOPA; Pa3HBIX
BUJIOB TEIUIONEpeNadt.
BoeiaBmwkenne runore3 OOBSICHEHHS C TOYKH 3pPEHHSA

CTPOCHUS  BEIIECTBA  SBJICHWM  IUIABJICHUS |
OTBEP/ICBAHUS;, UCTIAPSHHUS U KOHICHCALIUH.
Omnpenenenre  (HAKTOpOB, OT KOTOPBIX  3aBHUCHT
CKOPOCTb UCITAPEHHS KU IKOCTH.

PemieHne  Ka4eCTBEHHBIX,  KOJIMYECTBCHHBIX W
rpaduyecKux 3aaau.

Brimonnenue nabopaToOpHBIX pador,

3KCIIEPUMEHTANIBHBIX 33JIaHUH.
Brictynnienue ¢ goknanamu,
MPE3EHTALUSAMU.

OO0cyxneHue BhICTyIIeHWH ydamuxcs. OleHka
JIEATEIFHOCTH OTHOKJIACCHUKOB. PaboTa B rpymmax

COOOILIEHUSIMU U




«HabOmrogenne 3a miaBieHweM cHera», «OT dyero
3aBHCHT CKOPOCTh UCTIAPCHHS KHUIKOCTH?»,
«Habmronenue OXITAXKICHUS JKHJIKOCTH npu
ucnapeHun», «HabmoaeHre TenaonpoBoIHOCTH BOIBL,
BO3/lyXa U METAJUTMYECKOTO CTEPIKHS».

Konmponwvnas paboma
«TenoBble SIBICHUSD.

To0osas konmpoavHas paboma

6 xnacce (344, 1 4B Henmemo)

OcHoBHoOE cojiep:kaHue

OcHoBHBIE BUIbI YIeOHOI NesITeJIbHOCTH
yUauuxcs

du3znyeckue U xummuieckne sipjenust ( 1649)

DJIeKTPpOMATrHUTHBIE siBJIeHHs (7 4) DIEeKTpUUYESCKUI
TOK KaK HalpaBJIeHHOE IBKEHNE 3aPsDKEHHBIX YaCTHUIL.
Hanpspkenue kak yclioBre BOZHHKHOBEHHS
3JIEKTPUUECKOTO TOKA. VICTOUHWKH MOCTOSIHHOTO U
IIEPEMEHHOT0 TOKA.

Habmionenne: OMBITOB, TOATBEPKAAIONINX YCIOBUS
BO3HUKHOBEHHS 3JICKTPUYECKOTO TOKA; TEIJIOBOTO,
MarduTHOTO ¥ XUMHYECKOr0 AEHCTBHUS TOKA.




IIpooonawcernue maon.

OcHoOBHOE coepikaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcs

Cuna Toka, eHALIA CHITBI ToKa. Hanpshkerne, enuHuma
HampspKeHHs. AMIIEpMETp U BOIBT-MeTp. [IpoBogHUKN

W [OUDJIEKTPUKHU:  ONpelAesieHue, MpUMEphl |
MIPUMEHEHHE.
DneKTpuvIecKue LEIH. CocraBHEBIE qacTH

JIEKTPUUECKUX LIENeH U X YCIOBHbIE 0003HaUCHUS Ha
CXEME. ITocnenoBarenbHOE u TapajienbHOe
COCIUHCHHUS MPOBOJTHUKOB, OTJINYHS,
HCIIOJIb30BAHUE B PA3IMYHBIX LIETISIX.

JercTBus aneKTpudeckoro Toka. Temno-Boe nercTBue
TOKa, €ro TNpHUMEHEHHEe B OBITOBBIX MpHOOpaX.
MarHuTHoe JeicTBHE TOKa. DIEKTPOMArHuThl U HX
MPUMEHEHUE.

HelicTBue  mMarHuTa Ha  DJIEKTPUYECKUHA  TOK.
[Ipumenenue 3TOro nAeWcTBUs B YCTPOICTBE W3-
MEPUTENbHBIX pudopoB, SIIEKTPOABUTATENS.
XUMHUYECKOeeHCTBIE TOKAH €ro IPUMEHEHHE.

nux

Jlabopamopnuvie pabomeur:

«ITocnenoBarenvHOe coenuHeHuey, «llapamiensHoe
coenuHenney, «HaOmromenne TEIOBOro eHCTBHUSA
TOKa», «HalOmroneHne MarHUTHOTO JEHCTBHUS TOKay,
«/eficTBue MarHuTa Ha TPO-BOJAHMK C TOKOM»,

Omnpenenenue ICHbI JCICHUS IIKAJIbl aMIepMeTpa U
BOJIETMETPA.

BxiroueHre B 3JCKTPHUYCSCKYIO IIEMb BOJIETMETPA H
amIepMeTpa il U3MEPCHUS HAPSDKEHUS U CHIThI TOKA.
Pacro3HaBaHue MOCIEI0BATEILHOTO U APAIIIEIEHOTO
COE/IMHEHHSI TIPOBOJHUKOB.

COopka: mpOCTEUIINX TEKTPUIECKHUX IIETIeH; 1enel C
MOCIIEIOBATENIbHBIM COCJIMHEHHUEM MPO-BOJHHUKOB; IIeTieh

C TapaUIeNbHBIM  COEAWHEHHEM  IIPOBOAHHKOB;
IIPOCTEHUIIETO IEKTPOMArHUTA.
Brimonnenue nabopaTopHBIX pador,

OKCTICPHUMEHTATBHBIX 3aaHUMH.

Pemenune 3a7au Ha COCTaBICHHE CXEM DJICKTPHUSCKUX
LETEH.

Pabora B rpynmax




«HabmroieHre XUMHUYECKOT0 ISHCTBHS TOKa».
KontponsHhas pabora
«IMeKTpUYEeCKUil TOK»




CaeroBble siBj1eHUs (4 1)

CBeT KaKk UCTOYHHUK HH(OpMAIUH UerIoBeKa 00
OKpY’KaloLlEM MUDE.

Hcrounnku cBera: ropsyue U X0JIOAHBIE.
IIpsimonuHENHHOE pacpOCTPaHEHUE CBETA.
O6pazoBanue Tenu. [IpoxokaeHne cBeTa CKBO3b
otBepctre. OObICHEHNE COTHEYHBIX M JTYHHBIX
3aTMEHHUH.

3epkaibHOE U paccesHHoe oTpakeHus. lIposBieHue
3aKOHa OTpPaXEHUS B JEWCTBHHM 3€pKajl. 3epkaia
IUIOCKHE, BBINYKJIble M BOTHYThle. CBOMCTBO 3epKai
U3MEHSTh HaImpaBJicHUE CBETOBOTO IIy4Ka.
Hcnonp3oBaHue 3epkall. XapakTep H300pakeHUs B
IIJIOCKOM 3€pKaje.

IIpenomnenue ceera. lI3MeHeHWe  HampaBiICHUS
CBETOBOTO JIyda IpHU HEpexoje M3 ONHOU Cpenbl B
Ipyryio. Tumsl muH3: coOMparomue

HaGmromenne:  pasauyHBIX ~ HCTOYHHKOB  CBETa,
OTPaKCHUSI CBETa 3€PKaJOM; MPEIOMIICHHS CBETa;
M300paXCHUI B JIMH3E, PA3IOKECHUS OE-IOTO CBETa C
TIOMOIIBIO MPU3MBIL; CIIEKTPA COJIHEYHOTO CBETA.
OObsACHEHHE: IPUYNH COMTHEUHBIX U JIYHHBIX 3aTMEHUI
C TMOMOINIBIO TPpHOOpa CONHEYHOIO H JYHHOTO
3aTMCHUS; BO3HUKHOBEHHUS MHHUMOTO H300paKEHUS B
IUTOCKOM 3epKajie (C IIOMOIIBIO TOCTPOSHHUSI); I[BETA TEIL.
W3yueHune 3aK0oHA OTPAXKEHUS C TIOMOIIIBIO 3ePKal.
IMonyduenue n306paXkeHuit B ILIOCKOM 3€pKaJie, B JINH3E.
Pabora ¢ onTHUecKUMH TPUOOpPaMHU, TEKCTOM W
WLTIOCTPAITUAMH YIeOHHKA, TaOIHIIaMHU.




IIpooonawcernue maon.

OcHoOBHOE coepikaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcs

u pacceuBamome. Gokyc JMH3BL YBEIUYCHHE JTUH3HI.
Ha3znauenne u UCMOIB30BaHHE ONTHYECKUX MPHOOPOB.
Crpoenue rinaza. M3o0paxenue, moinydaeMoe Ha CeTdaTke.
Bru3opykocTh ¥ TabHO30PKOCTh; HCIIOIb30BAaHUE OUYKOB
IUTST KOPPEKITUH 3PEHHSL.

Pasnoxenue 0Oenoro ceBera ¢ TMOMOINBIO TMPH3MEIL.
CriekTp, MOPSIOK CIICAOBaHUS I[BETOB B HeM. Pajayra.
OObsicHEeHHNE 1IBETA TEIL.

Jlabopamopnwvie pabomet:

«CBer u TeHBY», «3roTOBNEHNE KaMepHI-OOCKYpPED»,
«Otpakenne  cBera  3epraniom»,  «llomydenue
H300paKeHUS TIpeIMeTa B TNIOCKOM 3epKaiiey (OIICaHue
JIAHO B METOJIUIECKOM TTOCOOHH ),
«Habmronenue 3a peIOMIICHHEM
«Habxronenre n300pakeHU B JTHH3EY.

CBETaY,

O06cy>x1eHne BO3MO)KHOCTH KOPPEKIIMH 3pEHHUS C
TIOMOIIIBIO OYKOB.

Penrenne 3amay: kauecTBEHHBIX, Ha IIOCTPOCHHE X01a
Ty4a.

BeimonHeHue 1abopaTopHbIX padoT,
IKCIIEPUMEHTAIIBHBIX 33IaHUMH.

Pabota B rpymnmax




Kommponvnasa paboma
«CBEeTOBBIE BICHUS»

Xumuueckue sipjaeHust (549)

XVMHYECKHE PeaKIUY KaK TPOIIECCHI 00Pa30BaHMS OTHUX
BeIEeCTB U3 ApyruX. [[pu3Haku XUMUYECKHUX SBICHUHA U
ycrmoBHus WX TpoTekaHus. OOBSCHEHHE NPOTEKAHUS
XUMHUYECKUX PEAKINI ¢ MOJEKYJISIPHOU TOYKH 3PEHHUSI.
Pacnag BemiecTB W MoOJieKyJl Ha aTOMBI WM HOHBI,
oOpa3oBaHHWe W3 HHUX HOBBIX BemlecTB. CoxpaHeHHE
MacChI BEIIECTB B XUMUYECKUX PEaKIIHIX.

Peakuyu coenvHeHus M pasnoxkeHus. ['opeHue kak
peaxiuus CoeAMHEHUSL.

Oxcunel. [lpuMepsl Hambonee pacIpOCTpaHEHHBIX
OKCHIOB, HX pacmpoCTpaHEHHE B TMPHPOAE U
UCTIONIb30BaHUE.

Kucnoter. Ilpumepsr Hanmbosee pacnpoCTpaHEHHBIX
KUCTOT. Mcronp30BaHue KUCTIOT B IIPOU3BOJCTBE U OBITY.
[paBuna obparenns ¢ HU-Mu. Pacrio3HaBaHue KHCIOT.
Obmme cBemeHns 00 ocHoBaumsax. lllemoun.
N3BectkoBas Boja, ramieHas U3BeCTb.

Habmronenne: pa3nuHbIX PU3NIECKUX U XUMUIECKUX
SIBJICHHUM; XUMUYECKUX PEAKIINH.

OO0BsiCHEHNE POTEKAHUS XUMIIECKUX PEaKIIUH.
Habnronenne OmBITOB: C BecaMy; IO Pa3I0KECHHIO
XUMHAYIECKUX DJIEMEHTOB; C KUCIIOTAMH; C IIEIOYaMH.
[IpuBeneHne  mpUMEpOB:  pacIpoCTpaHEHUs B
MIPUPO/JIE OKCUIOB; UCTIOIB30BAHMS B TPOU3BOJICTBE U B
OBITY OKCHUIOB, KHUCIOT, OCHOBaHWi. PaGora ¢
o0OpasiamMu: TOPHBIX MOPOJI, HEYTH U HEPTETIPOIYKTOB,
MPOIYKTOBBIX YIIAKOBOK.

Pabora ¢ ¢usuueckoii kaptoit Poccuu (HaxoxIeHue
HauboJiee BaXKHBIX MECTOPOXKICHUN HEPTH U raza).
Pemenue kauecTBEHHBIX 337a4. BricTymieHue ¢
coobmenusMu. OOCYKICHUE BEICTYIUICHUIHA
yaamuxcs. OneHKa IesTeIbHOCTH

OIHOKJIACCHHUKOB. Brinosinenne TecToBBIX

3aIaHUi.




IIpooonawcernue maon.

OcHoOBHOE coepikaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcs

[IpumeHeHne OCHOBaHUI B POU3BOJICTBE, ObITY. [IpaBuna
oOpamieHust ¢ OCHOBaHUSIMH.  PacmosHaBanue
oCHOBaHW. Peakmust HeUTpanm3aum.

Comu. Ilpumepsl cosell, pacnpocTpaHeHHE HX B
npupone. CoiicTBa U MpUMEHEHHE psAa Co-JIeH.

Y TneBomsl, JKUPBI B OENKH KaK BaKHEHIIINe TUTaTeNbHbIC
BEIIECTBA 1JIs1 OPraHU3Ma YEIOBEKa.

[IpoucxoxxaeHne NPUPOTHOTO Tasza, HePTH, YT
HaunOonee BaxHbIC MECTOPOXICHUS He(TH U Trasza B
Poccun, ux 3HaYeHNE KaK UCTOUHHMKOB ISl HOTY4EHHs
Pa3NUYHBIX BUAOB TOMJIMBA U KAaK BaKHEWUIIETO ChIPbs
JUIA XAUMHUYECKOMN TMPOMBIIIIJICHHOCTH.
Jlabopamopnvie pabomur:

«Habmonenne Gu3MYeCKnX U XUMHUYECKUX SIBIICHUI,
«JleiicTBUE KHMCIOT U OCHOBaHMM Ha WHAMKATODPBD»,
«BblsicCHEHHE PacTBOPUMOCTH

Brinonaenue 1abopaTopHbIX paboT,
9KCTIEPUMEHTAIBHBIX 33IaHHH.
PaGora B rpymmax




coJieil B Bozie» (OIMCaHue IaHO B METOANYECKOM
nmocobun), «Pacro3HaBaHue Kpaxmanay.
Komnmponvnas paboma

«XUMHYECKHE SBICHUS)

YeqoBek u npupoaa (18 u)

3emuisi — nuianera CoJiHeuHOMH cucTeMbl (6 9)
3amayn acTpOHOMHUH. 3BE3THOE HE0O, CO3BE3THSL.
JpeBHUE aCTPOHOMUYECKNE HMHCTPYMEHTHI U
COBpPEMEHHBIE METO/Ibl ACTPOHOMHUYECKUX
HUCCIIEJOBAHUI.

Kapra 3BesmHoro Heba. Haxoxmenue Ha KapTe
CO3BE3/IMiA M HauOoJIee APKUX 3BE37. A3BHMYT H BhICOTA
CBETHII, HX OTIPEJICIICHUE C TIOMOIIBIO aCTPOJITOHH.
Connrne. IlepBble TpeAcTaBiICHHS O €ro COCTaBe U
Temriepatype. VI3MeHEHUs COJIHEUHOW aKTHBHOCTH.
Connue u u3Hb Ha 3emiie. CoJIHEUHasT CHCTEMA.
Crpoennie CoTHEUHON CUCTEMBI.

JBmxenue 3eMiu: BpalleHHE BOKPYT CBOEH OCH |
obpamenue Bokpyr Comnia. IIpudvHbI CMEHBI THSA H
HOYH, BpEMEH rojia.

Pabora ¢ mH(popmanumei (co ciaiigamu, TaOIHAIIAMH,
KapToil 3Be3AHOro Heba (HAXOXKIACHUE CO3BE3IHMA U
HaunOoJsee sIPKUX 3Be3]), ¢ T100ycoM U KapToi JIyHbI),
MOJIENBI0 JIyHBI HA MATHUTHOU JTOCKE.

Habmonenwue: 3se3nnoro Heba; JIyHbI B Tene-CcKoIlL.
Nsrororiienne acTpoisiONd W OmpejelieHHe ¢ ee
TTOMOIIIBIO BBICOTBI U a3UMYyTa 3BE3IbI.

O0bscHenue poiu CoHIA IS )KU3HU Ha 3emiie.
OHpeJIeJ'ICHI/Ie l'[pI/IIlI/IH CMCHBI BpeMeH roaa, IHs U HOYH.
3apucoska (a3 JIynsl. Pemenue

KauyeCTBEHHBIX 3aaY.

BeicTymuieHue ¢ COOOIICHUSAMU M TPE3CHTAIMSIMHU.




IIpooonawcernue maon.

OcHoBHOE coaepkaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcst

Jlyna — ectecTBEeHHBIH ciryTHUK 3emiu. [Iprokenue JIyHbl
BOKpPYr 3eMJM U BOKpYr cBoedl ocu. Duznueckue
ycnoBus Ha JIyne. ®ase1 JIyHsI.

OCHOBHBI€ 3TaIbl KOCMUYECKHUX HCCIISIOBAHHUM.

Jlabopamopnas paboma
«/3roToBieHNe acTpoisIOMM M OIpE/eNieHHe C ee
MOMOIIIBIO BBICOTBI 3BE3.1».

Koumponvuas paboma
«3emirs — mnanera CoJIHEYHON CUCTEMBIY

O6cyxaeHue BHICTYIUICHUH yJalmxcs.
O1eHKa JesTeNbHOCTH O{HOKJIACCHUKOB

3emiis1 — mMecTo o0uTanus yesoBeka (3 u) CtpoeHue
3€MHOT0 I11apa. YBeNnYeHHE INIOTHOCTH U TEMITEPaTyphl
3emi ¢ TITyOHHOIA.

Cocrag ruapocdepsl. Pons Tuapocdeps! A )KU3HE HA
3emute. MccnenoBanne Mopckux riryonH. CymoXoacTBo.
[pormeccel, MpOUCXOIAIINE B 3EMHBIX HEApPax M B
ruapocdepe, UX BIMSHHUE HA JKM3Hb JIIOJCH,
HEOOXOIMMOCTh UX H3YUYCHHSI.

Pabora ¢ nH(popMaIHeli (C TEKCTOM U WILTIOCTPAIUSMH
yueOHUKa, CO claiimamu, poToMaTeprualaMu).
Uzydenune npuHuuna aerctBus 6apomerpa. M3mepenue
aTMOC(EpHOTO AaBICHUSI 6apOMETPOM.

Habmonenue: OTIBITOB, JEMOHCTPUPYIOLLINX
aTMOocepHOE J[aBJIICHWE; 3allOTEBAaHUS  XOJIOTHBIX
METaJIMYECKUX TOBEPXHOCTEH.




cTpoeHre atMocdepbl. ATMOcC(epHOe
Omeir  Toppuuennu.  bapomerpsr, wux
neiictBus.  EnuamMmbel - atMocepHOTOo

CoctaB
JaBIICHHC.
TIPUHIIHIT
JIaBIICHHUS.
Conmepkanue BoasHOro Tapa B armocdepe. He-
HACBILIICHHBIM W HAaCBIIIEHHBIH Tap. OTHOCU-TeIbHAS
BIIQXKHOCTB BO3/1yXa. BakHOCTH M3MEpEHUs BIaXKHOCTH
BO34yxa. [ urpomerp, NCUXpoMeETp.

TymaH, oOiaka, 0Xab, poca — O0OBsICHEHUE TTPUIHH
WX BO3HUKHOBEHUs. ['po3a, MOTHHEOTBO/I.

OTanbl CTaHOBJICHHS U Pa3BUTHS aBUalMK. BrI-naromyecs
JETYUKH U KOHCTPYKTOPEI CAMOJIETOB.

Konmponvnas paboma
«3eMIII — MECTO OOMTAHUSA YETOBEKA)

3apucoBka cxembl cTpoeHus 3emin. U3mepenue
OTHOCHUTEJIBHOM BIaYKHOCTU BO3yXa C IIOMOILBIO
IICUXPOMETDA.

N3zroroBienue rurpomerpa.

BriaBmkeHuE TUIIOTE3 O MPUYMHAX BOSHUKHOBEHUS
aTMoc(hepHBIX SBICHUU.

OO0cyKIeHne Ka4eCTBEHHBIX BOIIPOCOB. Perenne
KaueCTBEHHBIX U KOJMYECTBEHHBIX 33/1a4.
BricTymiieHue ¢ cOOOIEHUsIMHY U TPE3EHTAIUSMH.
OO6cy>KIeHne BEICTYIUICHAN YIaIInxcs.

OreHKa AesTeNbHOCTH OJHOKIACCHUKOB

YenoBek nonosnHsieT npupoay (9 1) 3HakoMCTBO ¢
MIPOCTBIMU MCXaHU3MaMHU. Ha-3nauenune IIPOCTBIX
MEXaHU3MOB.

Ompenenenre MEXaHUYSCKOW  pabOTBL.  EnwHUIED
paboThl. YCIIOBUS COBEPIICHNS! MEXaHUYECKOW PabOTHI.

3HAaKOMCTBO € MPOCTHIMU MeXaHu3Mamu. HaboneHne
JIEHCTBUS MTPOCTHIX MEXaHU3MOB, aBTOMATUYECKUX
YCTPOWCTB.

Hcnonw3oBanue mMojeneil: s 00bsICHEHUS TPUHITHIA
YCTpPOMCTBA DIIEKTPOCTAHIUN (MOJEIM BOASIHON W
MapoBoii TypOWH); JUTsl U3y4e-




OHeprus. Buasl MexaHHUecKol SHEPTUH: KHHETHIECKas,
[MOTECHI[UAIbHAS. Hcrounuku SHEPTHUH, BUIBI
MCTOYHMKOB JHEPTUU. BocmojiHseMble HUCTOYHUKU
bHepruu. llumeBapeHne Kak TPOIECC BOCIIOTHEHHS
SHEPTUHU YEIOBEKOM. 3HAYCHHE COTHEYHON SHEPTUU IS
PKM3HHU Ha 3eMIIe.

TemtoBele  aBuratenu. M3 HCTOpUM  TEIUIOBBIX
neurateneid. [lapoBeie mammaer JIx. Yarra, U. U.
[TomsyHoBa. IlpumeHEeHHE COBPEMEHHBIX TEIIOBBIX
nBuUTaTenel. JlBurarenb BHYTPEHHE-TO CTrOpaHHUs.
[Ipunnun ero neiictBusa. Mcmonb3oBaHue ABUTaTemnst
BHYTPEHHETO CTOpaHusl.

Posb  aekTposHEpruu B OKM3HHM 0OmecTBa. Busl

3JIEKTPOCTAHIUH.
ABTOMaTHYECKHE yCTpoiicTBa. ITpumepsl
UCTONB30BaHUSl ~ ABTOMATHYECKHX  YCTPOWCTB B

TEXHHKE, Ha MPOU3BOJICTBE U B OBITY.
CpenctBa cBsi3u. CBeZieHUs U3 UCTOPUU UX Pa3-BUTHUSL.
Tenerpad. Tenedon. Haznauenne mu-

HUSL MOpUHIUNA paboThl JABUraTeNlss BHYTPEHHE-TO
CropaHust; TenerpadHoro amnmnapara.

IIpuBeneHNEe NPUMEPOB: COBEPIICHUSI MEXaHUUYECKOM
paboThI; HWCIONB30BAHUS ABHTATeNs BHYTPEHHETO
CTOpaHUsL; ICKYyCCTBEHHBIX MaTe-pHAaJIoB.
PacnozHaBaHue: BHAA  MEXaHHUECKOM  JHEpTuy;
HUCTOYHUKOB SHEPrMH B MPUPOAE U HAPOJHOM
XO3SUCTBE.

PaboTa ¢ KOJUIEKIMSIMH OOpa3lOB HCKYCCTBEHHBIX
MaTepHajIoB, HOJIUMEPOB, KPHCTAILIOB.

BeIpamyBsanue kpucraia.

Pabora c undopmanueii (C TEKCTOM U WILTIOCTPAITUSIMH

y4yeOHMKa, JIATEPATYypOH IO WCTOPUU TETUIOBBIX
npurarene, ¢  UHTepHeroM; co  claigamu,
¢oroMaTepragaMu M APYTMM  HILUTIOCTPATHBHBIM
MaTepUaIOM).

OO6cyxneHue: BO3MOXKHOCTEH HCIIOIb30BaHUS

ABTOMATHYECKUX YCTPOMCTB B IPOHM3BOACTBE, OBITY;
BIIMSHUA YEJIOBEKA HAa OKPYKAIOLLYIO




KpodoHa U FPOMKOTrOBOpUTEIs. Paaio u Tene-BuaeHue.
Beigatorecss  €CTECTBOMCIIBITATENIM, WX pPOIb B
CO3aHMM  OCHOB  ecTecTBO3HaHWA.  OCHOBHbIE
HaTpaBIICHHUS COBPEMEHHBIX HAYYHBIX UCCIICIOBAHUN B
00acTH PU3UKH ¥ XUMHU.

HeobxoauMocTh co3aHusT HCKYCCTBEHHBIX MATEPHAIIOB.
[IpuMepsl  HUCKYCCTBEHHBIX  MAaTepHaiOB H  HUX

HCIIOJIb30BaHMUE. Crioco6b1 BBIpaLVBaHUs
HCKYCCTBEHHBIX KPUCTAJLIOB.
[Tomamepsr. [TonusTunes, TOJUXJIOPBUHMIL,

MOJMCTUPOT W Apyrue IiacTMaccel. HaTypambHble U
XMMUYECKHE BOJIOKHA. VX NCTIONB30BAHUE B OBITY.
OCHOBHBIE (baKTOpI)I BPCIHOIO BJIHUAHUA NCATCIIBHOCTH
YeJoBeKa Ha OKpYXaromlylo cpemy. Konrpoms 3a
COCTOSIHHEM aTtMoc(epbl M OCHOBHBIC CIIOCOOBI €ro
ocymectBieHus.  Heobxomumocts  GOppOBI  C
3arpsI3SHEHUEM OKPYKalOIIEH Cpe/bl.

HeobxomMMocTh 5KOHOMHH TPHPOAHBIX PECYPCOB H
WCTIONIb30BaHMS HOBBIX TexHoJoruid. CoBpeMeHHas
Hayka M IpOM3BOACTBO. Pa3BuTHE HayKH Kak CHOCOO
MO3HAHUS OKPYXKAIOIIETO MHpA.

cpezy ¥ METOJIOB 110 Ooph0e ¢ 3arps3HeHNeM
OKpY’XaroIen cpempl.

Pentenne kauecTBEHHBIX M KOJIHYSCTBEHHBIX 331ad.
Brmosnnenne nabopatopHbeix padbot. Pabora B
rpymnmnax.

BricTymenne ¢ cooOIEeHHIMY U IIPE3eHTaLAMHU.
OO6cy>kaeHue BRICTYIUICHUH yuaIuxcs.

OleHKa e TeNbHOCTH OTHOKIIACCHHKOB




Oxonuanue maoi.

OcHoBHOE coaepkaHue

OcHoBHBIE BU/IbI YU€OHOI1 1esITe/IbHOCTU
yqammxcst

Ponmp aBTOMATHKM W DJIEKTPOHUKUA B YIPABJICHUH
Mpou3BoACTBOM. KoMmbIoTepHu3anus MpOU3BOACTBA.
PoGortsl. llexu-aBTOMATEI.

Jlabopamopnuvie pabomeut:

«M3ydueHue neiictBus pelyaray, «M3ydeHue neicTBus
MPOCTBIX MEXaHU3MOBY, «BBIUMCICHNE MEXaHUUECKOM
paboter»y, «COOpKka W HWCHBITaHUE TenerpadHOro
ammapara», «/3MeHeHHe CBONCTB MOJMATHICHA IPU
HarpeBaHuw»,  «Pacro3HaBaHHEe  NPUPOAHBIX |
XUMHYECKUX BOJIOKOHY.

Kommponvnas paboma
«MexaHu3mbl. PaboTa. DHEprus».

[ ooosas konmponvrnas paboma
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