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PABOYASA IMTPOI'PAMMA KYPCA «BBEJIEHUE B
ECTECTBEHHO-HAYYHBIE IPE/IMETHBI. ®U3UKA.
XUMMSA» 1JI51 5—6 KIIACCOB

MMOSACHUTEJBbHASA 3AIIMCKA

«BBeneHne B ecTeCTBEHHO-HAy4YHble mpeaMeThl. Dusmka.
XUMus» — HHTETPUPOBAHHBIN KypC U MIAJIINX TOJPOCTKOB, B
Cofiep’KaHNU KOTOPOTO PACCMATPUBAIOTCS ITyTH TTO3HAHUS YETIOBEKOM
MIPUPOJIBL.

W3yueHue maHHOTO Kypca B OCHOBHOM IIKOJIE HANpaBIEHO Ha
JOCTIDKEHHE CIIEAYIOMINX LeIeH:

— TIPOTE/IEBTUKA OCHOB (DM3HMKH 1 XUMUH,

— NOJIyYeHHUE YYalMMHUCS NPE/ICTaBICHUH 0 METOJaX HAyYHOTO
TO3HAHWS. TIPUPOABI;  (OPMHUPOBAHME DHIEMEHTAPHBIX  yYMEHHH,
CBSI3aHHBIX C BBIIIOJIHEHHEM y4€OHOT0 JJa00paTOPHOTO 3KCIEPUMEHTa
(uccnenoBaHus);

— QopmupoBaHne y yyammxcs yCTOMYMBOTO HWHTepeca K
MpeMeTaM €CTECTBEHHO-HAYYHOTO IIUKJIA (B YaCTHOCTH, K (pusnke n
XUMUH).

Beenenne ¢pu3uku 1 XUMHUH Ha paHHEH CTaguu 00ydeHus B 5—06
Kiaccax TpeOyeT HM3MEHEHHs Kak (OpMbI H3JIOKEHHS Y4eOHOTO
Marepuana, Tak ¥ METOAMKH ero mpemnogasaHus. IlosTromy ocoboe
BHUMaHHE B TIOCOOMH yJIEJICHO (PPOHTAIBHBIM AKCIIEPUMEHTaIbHBIM
3amaHuaM. [Ipednornaraercs, 94To BaXHOE MECTO B Iporecce paboThI
HaJl KypcoM 3aliMyT PHCYHKH pa3jM4HBIX SIBJICHHI, OIBITOB W
HM3MEPUTENBHBIX TPHUOOPOB. BoJbIIOE KOIMYECTBO KadeCTBEHHBIX
BOIIPOCOB, HCITIOJBb30BAaHHE WIPOBBIX CHUTYyallMii B MPENoJaBaHUU
JIOJDKHO ~CIIOCOOCTBOBATh — CO3JAHMIO MHTEpeca  ydalluxcsi K
MIPEeIMETy U CTPEMJICHHIO K €r0 IIOHHUMaHHIO.

ConepxaHue Kypca MMeeT 0COOCHHOCTH, 0OyCIOBJIEHHBIE, BO-
TIEpPBBIX, 33/1a4aMH Pa3BUTHUs, O0yYEeHHsI M BOCITUTAHHS yJallHXcCs,
3aJaHHBIMHM COLIMAJIBHBIMHA TPEOOBaHMSIMH K YPOBHIO Pa3BHUTHSA HX
JIMYHOCTHBIX ¥ ITO3HABATEIbHBIX KAUeCTB; BO-BTOPBIX, IPEIMETHBIM
COZIep’)KaHNEM CHCTEMBI OOILETO CPEeIHEro oOpa3oBaHMs; B-TPETHUX,
TICUXOJIOTHYECKMMH BO3PACTHBIMHA OCOOEHHOCTSIMU 00y4JaeMBbIX.

Hesmenvnocmuviti nooxo0 K pa3paboTke cojlepKaHHs Kypca
MO3BOJISIET pellaTh B XOJE €ro W3YYeHHMsS psiJi B3aUMOCBSI3aHHBIX
3aja4: oOecreunBaTh BOCHPUSTHE, TOHMMAaHWE W 3alOMHHAHHE
3HAHMH, CO37aBaTh YCIOBHS ISl BBICKA3bIBAHUS ITOJIPOCTKOM
CYXJICHHH Hay4YHOTO, HPAaBCTBEHHOI'O, 3CTETHYECKOTO XapakTepa II0
TI0-BOJTY B3aUMO/ICHCTBYSI YeJIOBEKA U IIPUPOJIBL; yIESITh BHUMaHHUE
CUTyaIllsIM, TA€ YYalluiicd MOJDKCH pasinyaTh yYHHBEPCAJIbHEIE
(BceoOmme) W yTHIWTApHBIE IICHHOCTH; HCIOJIb30BaTh BCE
BO3MOXKHOCTH JIJISl CTAaHOBJICHHS NPHUBBIUCK CJIEA0BATH HAYIHBIM U
HPaBCTBEHHBIM INPHHIMIIAM M HOPMaM OOIIEHHSA M AEATCIHHOCTH.
Tem caMbIM CO31arOTCsI YCIIOBHS 111 MHTETPALIN HAYYHBIX 3HAHHUH O
MPUPOTHBIX CHCTEMaX M APYTHX c(ep CO3HAHUS: XyIOXKECTBEHHOM,
HPaBCTBEHHOM, IPaKTHYECKOM.

ITogo6Hoe mocTpoeHHe Kypca HE TOJIBKO IIO3BOJISIET pEHIaTh



3a7]a4yM, CBS3aHHBIC C OOYYCHHEM M Pa3BUTHEM IIKOJLHUKOB, HO U
HeceT B cebe OOJILILIOM  BOCHHUTATENBbHBIA  MOTEHIHAI.
BocnuTeiBaromasi GyHKIHS Kypca 3aKiI04aeTcss B OPMHUPOBAHUH Y
MITQJIIIUX TOAPOCTKOB OTPEOHOCTH MO3HAHUS OKPYKAIOIIECTO MUPa
U CBOUX CBSI3CH C HUM: SKOJIOTUYECKHA 0OOCHOBAHHBIX TIOTPEOHO-CTEH,
HWHTEPECOB, HOPM U MPaBUIIL.

OcHOBHOE coepikaHUe Kypca BKIIOYAeT pa3zesibl:

«BBenenue», B KOTOpPOM JaeTcsi NPEACTABIEHHWE O TOM, 4YTO
n3ydaloT ¢m3nka u xumua, «Tema. BemectBa. Mx cBoiicTBay,
«B3anmopeiicTue TEI», «Dusnueckne A XHUMHYECKHUE
SIBIICHUS», «YeI0BeK U MpUpOaAay.

13 Bcero koMIiekca COBpEMEHHBIX METOJIOB MMO3HAHUS TIPUPOIBI
B KypCe COJICPKATCS CBEJICHUS O HEKOTOPBIX U3 HUX: HAOJIOJCHUSIX,
M3MEPEHUSX, IKCIIEPUMEHTAX, MOJCIHUPOBAHUN — U TOKa3bIBAETCS
HX B3aUMOCBs3b; JAIOTCS CBEACHHUs O NMPHOOpax M HMHCTPYMCHTAX,
KOTOpBIE  YEJNOBEK  MCIONb3YeT B  CBOEH  IPaKTHYECKOH
eI TSIILHOCTH.

BrimonHsAs npomneneBTHYECKYIO pOJb, Kypc «BBeneHue B
€CTECTBEHHO-Hay4YHble TpeaAMeTbl. Dusuka. XUMUS» COIAEPKHUT
CUCTEMHBIE, & HE OTPHIBOYHbIE 3HaHMs. bojbllloe BHUMaHUE B HEM
YAEISETCS IPEEMCTBEHHBIM CBS35IM MEXIY HAa4aJbHOW U OCHOBHOM
LWIKOJOW, HWHTErpalMd  3HAaHUM  BOKPYr  BEAyIIUMX  HUJEH,
OTIpEICIISIOIINX CTPYKTYPY Kypca u CHOCOOCTBYIOTHX
(hopMHPOBAHUIO IIETOCTHOTO B3TJIA/IA HA MHP.

B Kkypce patoTcs mepBble TPENCTABICHUS O TaKWUX TIOHATHSIX, Kak
«Macca», «B3aUMOJICHCTBHE», «CHIIa», «IHEPTHUsS», «aTOM»,
«MOJIEKYJIa», KXUMHUECKHUI DIIEMEHTY.

ITonyyaemble yuyamMMHCs CBEACHHMS O BEIIECTBaX M HX
MPEBPALICHUSIX MOTYT CIY)KUTh IE€pBOHAYaJIbHOM OCHOBOM JyIf
MOCTETICHHOTO OCO3HAaHHS WAEH O TOM, 4TO MaTepus u (PopMmbl ee
JBIDKCHUST BCETAa B3aMMOCBSI3aHBIL, YTO OOBEKTHI MPUPOIBI 0OPa3yroT
LEJIOCTHBIE CUCTEMBI, OTHOCUTEILHO YCTOMYUBBIE, HO B TO K€ BpeMs
JnuHamMuyHble. Hapyenue 3Toi JMHaMHU4ecKoi yCTOWUMBOCTH CUCTEM
MOXKET TIPUBECTH K HEXeNaTeNbHBIM TocieaAcTBrsM. Oco3HaHUE dTOM
W7IeW BOKHO JISl IOHU-MaHUS 9KOJIOTHIECKUX TTPOOIEeM.

WHTerpanus pa3iuyHbIX €CTECTBEHHO-HAYYHBIX 00JacTeil 3HaHWS
OCHOBAaHA HA TPEJCTABICHUH O €AWHCTBE MPHUPOABI U OOMIEM IS BCEX
€CTECTBEHHBIX HAYK METOJIE TIO3HAHMS.

Conepxanue JaHHOTO Kypca CTPOUTCS Ha OCHOBE JESTEIHHOCTHOTO
nomxona. BopiedeHHe ydammxcs B pa3HO-00pa3Hyl yueOHYIO,
WCCIIEIOBATENIbCKYI0O M TPAKTHYECKYI0 JAESTENbHOCTh  SIBIISIETCS
YCIIOBHEM NPHOOpPETEHHS IMPOYHBIX 3HAHWH, MPeoOpa3oBaHUs UX B
yOeXIICHUsI M yMEHUS, CTAHOBIICHHS OTBETCTBEHHOCTH KaK YCPTHI
JIMYHOCTH.



IIJTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA KYPCA

JIMYHOCTHBIMH pe3yJIbTaTaMH M3yueHus Kypca «BBeneHue B
€CTeCTBEHHO-HAYYHBIE TpeAMEThL. Dr3nka. XuMus SBISIOTCS:

— pasBuTHE MO3HABATEIbHBIX UHTEPECOB,
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yJaruxcs;

— (opMHpOBaHUE MOTHBAIIMU K M3YYCHHUIO B NAIbHEHIIIEM
(PU3UKU U XUMUU;

— BOCIMTaHHE OTBETCTBEHHOTO OTHOUIEHHWS K TPHPOIE,
OCO3HaHUE HEOOXOJUMOCTH 3aILUTHI OKPYKAIOLIEH Cpelibl;

— (opmupoBaHUe TMIHOCTHOTO OTHOWICHHUS IPYT K IPYTY,
K YUHTEIIIO.

MeTanpegMeTHBIMH  pe3yJbTaTaMU U3y4YCHHS Kypca
SIBJISTIOTCST:

— OCBOGHHE TIPUEMOB HCCIIEAOBATEIbCKON NeSTEeIbHOCTH
(cocraBiieHue IIaHa, MCIIOIB30BaHHE MPHOOPOB, (HOPMYIHPOBKA
BBIBOJIOB U T. 11.);

— ¢opMHpOBaHHE  TIpHEeMOB  pabOThl ¢ MH(DOpPMAIMEH,
TIPEJICTABJICHHOH B pa3iIHM4HOM (hopMe (TaOJHIIBI, TPaHKH, PHCYHKH
M T. 1), HAa pa3MMUHBIX HocHUTesIX (kHurw, UHTepHeT,
MEPUOANYECKIE U3TAHUS U T. 1.);

— pa3BUTHE KOMMYHHKATHBHBIX YMEHHH ¥ OBIAJICHHC
OTIBITOM MEXIHYHOCTHOH KOMMYHUKAIMU (BEICHUE AUCKYCCHH,
paborta B rpymnmax, BRICTYILICHHE C CO-O0IEHUAMH U T. 1.).

IIpenMeTHBLIMHU pe3yJbTaTaAMH U3y4cHUs Kypca «BBezeHue B
€CTeCTBEHHO-HAYYHBIE TIpeAMeTHL. Dr3nKa. XUMUsD SBISIOTCS:

— oOcBOeHHEe 0a30BbIX €CTECTBEHHO-HAYYHBIX 3HAHMWH,
HEOOXOMUMBIX [UIs JATBHEHIIET0 W3YYeHUS CHUCTEMAaTHYECKUX
KypCOB €CTECTBEHHEIX HayK;

— (GopMHUpOBaHHWE  DIIEMEHTAPHBIX  HCCIICJOBATEIbCKUX
YMEHHUH;

— TIPUMCHEHHE MOIYYCHHbBIX 3HAHUH U YMEHUH IS PEIICHHS
MPAKTHYECKUX 3a]a4.

O06ecmeunTs TOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI
OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl, CO3/1aThb OCHOBY IS
CaMOCTOSITEIBHOTO YCIIEIIHOTO YCBOGHUSI 00yUaIOIIMMUCS HOBBIX
3HAHUW, YMEHHI, BHJIOB M CIIOCOOOB JEATEIHHOCTH JOJDKCH
CUCTEMHO-JICATEIbHOCTHBIA TIOJX0A. B COOTBETCTBUM € 3TUM
MIOJIXO/IOM WMEHHO aKTHBHOCTH OOYUAIOIIIXCSI TIPU3HACTCS] OCHOBOM
JOCTYOKEHHST Pa3BHBAIOIINX LIENeH 00pa30BaHUs. DTH 3HAHUS HE
MEPEIAlOTCST B TOTOBOM BHJE, a JOOBIBAIOTCS YYAIUMUCS B
MpoIiecce TMO3HAaBaTeNbHOW JnesitenbHOoCcTH. OmHMM U3 TyTei



TOBBIICHAS ~ MOTHBAMK W J(PQPEKTUBHOCTH  ydeOHOU
JESITEIBHOCTH B OCHOBHOM IIIKOJIE SIBIIICTCS BKIIOUCHUE
YYAIIUXCSL B YUEOHO-UCCAeO08AMENbCKYI0 W HNPOEKMHYIO
OoesimenbHOCmb,  KOTOpas

HMEET CIIETYIONINe 0COOEHHOCTH:

l)menn w 3amaum ATUX BHAOB JACITCIBHOCTH yYAIIUXCS
ONPENCIBIIOTCS.  KaK WX JIMYHOCTHBIMA ~MOTHBaMH, TaK U
COIMANIBHBIMA. JTO O3HAYAeT, YTO TaKas NESATEIHHOCTH MOJDKHA
OBbITh HAINpaBJICHA HE TOJHKO HA MOBBIIICHUEC KOMIICTEHTHOCTH
MOJPOCTKOB B TPEIMETHON O0JACTH ONpENEICHHBIX yUeOHBIX
IUICLIUIUINH, HE TOJBKO Ha Pa3sBHTHE MX CIIOCOOHOCTEH, HO M Ha
CO3aHHe MPOAYKTa, IMEIOMIET0 3HAYNMOCTD [T APYTHX;

2) yueOHO-MCCIeIoBaTeNbCKasi M IIPOSKTHAs JAesITEeIbHOCTD
JOJDKHA OBITh OpraHW30BaHA TAKUM O0Pa3oM, YTO-ObI ydaluecs
CMOIJIA pealiu30BaTh CBOM IOTPEOHOCTH B OOIICHUU CO
3HAUUMBIMH,  pe(pEepPeHTHBIMH  TPYNIIaMHA  OFHOKJIACCHHKOB,
yaureneid 1 T. A. CIpos pasiMyHOro poja OTHOLIEHHS B XOJe
LIEJICHAIIPABICHHON ITOMCKOBOM TBOPYECKOM U IPOXLYKTHBHOU
JeSITeTLHOCTH, TIOZIPOCTKH OBIIAJICBAIOT HOpMaMHU
B3aMMOOTHOIICHUH C Pa3HBIMHU JIOIBMH, YMCHHEM MIEPEXOAUTH OT
OMHOTO BHA OOUICHWS K JPYroMy, HIPHOOPETAIOT HABBIKK
WHIIUBUYaJIbHOW CaMOCTOSTEIILHOW pabOThl M COTPYAHMYECTBA B
KOJUICKTHBE;

3) opranmzaius y4eOHO-HUCCICIOBATEIBCKIX M MPOSKTHBIX
paboT MIKOJIBHUKOB 00ECTIEUMBAET COUETAHHNE PA3IIMYHBIX BHIIOB
MMO3HABATEIBPHOM [ESATENLHOCTH. B 3THX BHIAaX AESITEILHOCTH
MOTYT OBITH BOCTPEOOBAHBI MPAKTHYCCKU JIIOOBIE CITIOCOOHOCTH
MOJPOCTKOB, PEANM30BaHbl JIMYHBIC MPHUCTPACTUS K TOMY WIIH
HHOMY BUAY ACATCIIBHOCTH.



COJEPXKXAHUE KYPCA

BBenenue.

[Mpupona xvBast u HexuBasg. SIBieHus: mpuponabl. YemoBek —
4acTh NpUpoAbl. Brmsiane yenoseka Ha mpupony. HeoOxoxumocTs
U3y4eHusl MPUPOAbI U OepeXHOro oTHolleHHs K Hell. OxpaHa
TIPUPOJIBL.

®du3MKa 1 XUMUSL — HayKu o npupoze. Uto usyqaer ¢usuka.
Tena u BemectBa. Uto n3yuaet xumusi. Hayunsiii MmeTon nzyueHus
TPHPOJIBL: HAOMIOAEHNE, OTIBIT, TE-OPHSL.

3HaKOMCTBO C TMPOCTEHIIUM (PU3UYECKIM U XHUMHYECKUM
obopymoBaHWeM: TpoOWpKa, Koj0a, JlabOpaTOpHBI  CTaKaH,
BOPOHKA, IMUIIETKA, IINAaTeNb, INIACTMACCOBBIN M METaTMYCCKUN
IITATHBEI, NepKaTeNb s mpobupok. HarpeBaTenpHbIi mpuoop,
ocobeHHoCTH IaMeHu. [IpaBuita HarpeBanus BemecTBa.

W3meputenbHble TPUOOPHL: JINHEWKA, H3MEPUTEIb-Hasl JICHTA,
BEChl, TEPMOMETp, MEpHBIH LWIMHADP (EOUHHUIA H3MEPEHUH,
mKama npudopa, [eHa NeNCHWS INKATBL, TPeaeNl H3MEpEHHH,
MIpaBWJIa IMOJI30BAHUS).

Tena. BemmecTrBa. Ux cBolicTBAa.

XapakTepucTUKU Tel M BemecTB (popma, o0beM, IBeT,
3amax). OpranndecKue 1 HeOpTraHMYECKUE BEIIeCTBA.

TBepaoe, KUIKOE M ra3000pa3HOE COCTOSHHUS BEIIECTRA.

Macca Tema. Macchl pa3nuUYHBIX Tell B HPHPOAE. ITa-JOH
Macchl. Becsl.

Temmneparypa. TepmomeTpsl.

Jemumocts  BemectBa.  MOJEKyNbl,  aTOMbI,  HOHBL
IIpencraBneHue o pa3Mepax 4acTHI[ BEIECTBA. J[BIKEHUE YaCTHIL
BeniecTBa. CBSA3b CKOPOCTH ABMKEHHS YACTHI] C TEMIIEPATypO.
Juddysust B TBepABIX  Tenax, OKUOKOCTAX W Tasax.
BzaumonelictBue dyactui, BemecTBa U atoMoB. llosicHeHue
CTPOEHHUsI U CBOWCTB TBEPABIX TeJ, XUJIKOCTEHM M Tra3oB ¢
MOJIEKYJISIpHON TOoukH 3peHus. CTpoeHue atoMa 1 HOoHa.

XuMHYECKHE JIIEMEHTHI (KHUCIIOPOJ, a30T, BOJOPO, XKeJe30,
ATIOMUHANA, Melb, ¢docdop, cepa). 3HAKHM XUMHUYECKUX
anemMeHTOB. [lepuoanyeckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
H. Menpeneesa.

BemectBa mpocThie M CIOXHBIE (KHCIOPOZ, a30T, BO-1a,
YTIIEKHUCIIBIHA Ta3, TOBapEHHAS COJIb).



Kucnopon. ®ortocunres. TopeHne B KuCIOpOE.
Bogopoa. Bozgyx — cmech rasos.

PactBOp 1 B3BECh.

Bona. Bopa kak pactBoputens. O4ucTka NIpUPOAHOI BOJBL.
[ImoTHOCTH BemiecTBa.

B3anmopeiicTBue Tell.

M3meHeHnne ckopocTH U OPMBI TeJl PH UX B3aMMOACHCTBUH.
JelicTBrE 1 MPOTHBOICHCTBUE.

Cuna kak XapaKTepHCTUKAa B3aWMOJCHCTBHS. JlMHAMOMETP.
HetoToH — eanHUIA CUITBL.

I'paBuTanmonHoe B3aumojelcTBre. BcemupHOe TArOoTeHHE H
Beenennas. Cuna TsbkecTH. 3aBUCHMOCTb CHJIBI TSDKECTH OT
MAacCBI.

Hedopmanms.  Pasnmuseie  Bumel  gedopmarpm. Cuna
VIIPYTOCTH, €€ HampaBlieHHe. 3aBUCUMOCTb CHIIBI YIIPY-TOCTH OT
nedopmanuu.

IToxoii M paBHOMEpPHOE MNPSIMOJIMHEWHOE [BW)KEHUE Tela.
Hduuamomerp. Cuna TpeHHs. 3aBUCUMOCTb CUJIbI TPEHUS OT CHJIBI
TSXKECTH U KadecTBa 0OpabOTKM MOBEpXHOCTEH. Ponb TpeHus B
npupoze u TexHuKe. CriocoObl yCHIIEHHS U OCNIa0IeHUS TPESHHUSL.

OnexTpryeckoe B3aumoercTBre. OOBICHEHHE IEKTPHICCKOTO
B3aMMOJICICTBHSI HA OCHOBE BJICKTPOHHOIH TEOpHH. DIIEKTpHU3aIMs
Ten TpeHueM. Ilepegaya  2JeKTpUYECKOro  3apsaa  IIpH
CONPUKOCHOBEHUU. Bsanmoneiicteue OJTHOMMEHHO H
Pa3HOUMMCEHHO 3apsP)KEHHBIX TCII.

MaruutHoe B3aumojelicTBue. IIOCTOSIHHBIE MAarHWTHI, HX
JeficTBue Ha xene3Hble Tena. [lomrockl MarHuTOB. MarHutHas
crpenka. 3emns kKak MarHuT. OpHEHTUpOBaHHE TIO KOMIIACY.
[IpuMeHeHne MOCTOSIHHBIX MarHUTOB.

JaBienue Tena Ha onopy. 3aBUCUMOCTh JIaBJICHUS OT ILTOIAAN
omnopsl. [lackanb — eanHUIA JaBIEHUS.

[lepenaua naBieHus KUAKOCTSAMU U ra3amu. 3akoH [lackais.
Hapnenne Ha riryoune sxuakocTH. CooOIIaromuecst COCyabl, UX
MIPUMEHEHUE.

JelicTBUe >KHUIKOCTEM Ha TMOTPY>KEHHOE B HHUX TEJO.
ApxumenioBa cujia. 3aBUCHMOCTh apXHMMEIOBOM CHIIBI OT poja
JKUIKOCTH W OT 00beMa IOTPYKCHHOH dYacTH Teia. Y CIOBUS
IUIaBaHUSA Tell.

Duznyeckue U XUMHUYECKHE SIBJIEHUS.



MEXAHWYECKUE ABJIEHUA

[TonsTHE 00 OTHOCHTENHFHOCTH MEXaHWYECKOTO IBIDKCHUS.
Paznoobpasnsle BUJIbI MEXaHUYECKOTO JBUKECHUSA
(mpsiMonuHEWHOE, KPUBOJIMHEHHOE, ABIKEHUE IO OKPY>KHOCTH,
KoyebaTenbHOe). MeXaHnveckoe JBIKCHHE B MPUPOJAE U
TEXHHUKE.

ITyts 1 Bpems apmwxenus. CkopocTs JBikeHus.. PaBHOMepHOE,
YCKOPEHHOE U 3aMEIEHHOE JBIKCHHUE.

3ByK KaK MCTOYHUK HH(GOpPMAnUU 00 OKpYXKalolleM MHpe.
Ucrounnkn 3Byka. Koinebanme — HeoOXoauMoe YCIIOBHE
BO3HHKHOBEHHS 3ByKa. OTpakeHne 3Byka. Ixo. ['omoc u ciyx,
rOpTaHb U yXO.

TEIIJIOBBIE ABJIEHUA

M3meHenne o0bemMa TBEPABIX, KHUIKUX W raz000pa3HBbIX Tel
TIpU HArPEBaHUU M OXJIAXKICHUN. Y YET TEIUIOBOTO PACIIUPECHHUS U
HCIIOJIb30BaHUE €T0 B TEXHUKE.

IlnaBnenne u otBepaeBaHue. TasHHMe CHera, 3amMep3aHHE
BOJBI, BBHIJIaBKA YyryHAa M CTalld, W3TOTOBIIEHHE JeTanei
OTJIUBKOH.

Ucnapenne xuakocrerd. (OXaxaeHWe XUIKOCTEH TIpH
nucnapenun.) Konnencanus.

Tennonepenaya.

OJIEKTPOMAT'HUTHBIE SABJIEHU A

DNEKTPUYECKHA TOK KaK HalpaBJIeHHOE JBIKCHHUE
aneKTpudecKuX 3apsinoB. Cuia Toka. AMIiepMeTp.
AmMInep — equHULA CUIbI TOKA. I10CTOSHHBIN U TepeMEHHBIN
TOK.
Hamnpsokenue. BonstMeTp. BonbT— eanHNIa HAITPSKEHUS.
Hcrounuku Toka: Oatapeiika, akKyMyJIsiTop, TeHEpa-Top
ANEKTPUIECKOTO TOKA (0€3 pacCMOTPEHUS UX YCTPOICTBA).
Onextpudeckue 1enu. [locnemoBaTenbHOE M NapalieIbHOE
COEIMHEHUH.
HeiictBus Toka. TerioBoe neHCTBHUE TOKA.
Jlamrel  HakanmBaHWS.  DNEKTPOHAIPEBATENBHBIC MPU-OOPHL
MarauTHoe AeHCTBHE TOKA.
DNEeKTpOMarHuThl M UX MpuMeHeHue. J[ecTBHMe MarHuTa Ha
TOK. DIIEKTPOABUraTeNIN. XUMHUECKOE ACUCTBUE TOKA.

CBETOBBIE ABJIEHUA
CBer KaK MCTOYHMK MH(OPMAIK YenoBeKa 00 OKpy)KalolleM



mupe. Hcrounmku cBeta: 3Be3npl, CoNHIE, 3JIEKTpUYECKUE
JIaMIIBL U Jp.

[IpssmMonuHeliHOE pacnpocTpaHeHHe CBeTa, 00pa3oBaHUEe TEHEH.
Otpaxenue cBerta. 3epkaa.

[Ipenomnenue cBera. JIMH3BI, UX THUMBI U U3MEHEHHE C HUX
MTOMOIITBIO (POPMBI CBETOBOTO ITYUKa.

Onrtudeckue mpuOOpPHL:  (oToammapar, MPOSKIIHOHHBIN
ammapar, MHKPOCKOII, TeJieCKONl  (Ha3HaueHWe TpH-00pOB,
WCIIONIb30BaHKE B HUX JIMH3 U 3€pKal).

I'na3 u oukwm.

Paznoxxenue Genoro cBeta B criektp. Pamyra.

XUMHNYECKUE ABJIEHUA

XuUMHYECKAE pEaKIUH, WX TMPU3HAKA W YCIOBHA HX
MIPOTEKAHUSL.

CoxpaHeHHEe MaCChI BELIECTBA MPH XUMMUYECKUX Pe-aKIIUsIX.

Peakiuu coenuHeHus U pasiokeHus. ['opeHre Kak peakius
COCIMHCHUSI.

Oxcuzapl (YrIeKHCHIBIA Ta3, HerameHas W3BeCThb, KBapil);
HAXOXICHUE B MpUpPOJE, (PU3NUECKUE U XMMHUUYECKHE CBOWCTBA;
MPUMCHEHHE.

Kucnotsl, mpaBuia paboTel C KHUCIOTaMH, UX TPHMEHEHHE.
OcHoBanmst. CpoiicTBa Imienodel, mpaBuiaa pabOTHl ¢ HUMH, UX
(bu3NYECKUE U HEKOTOPHIC XUMUYECKUE CBOMCTBA; IPUMEHECHHUE.

Conu (moBapeHHast COJb, COAa, MEJ, MpPaMop, H3BECTHSK,
MeIHBIN Kymopoc U np.). Hambosee xapaktepHBle MPUMEHEHHUS
COJIEH.

Hamnbonee m3BecTHBIE OpraHMYECKIE BEIIECTBA — YTICBOIBI
(raroxo3a, caxaposa, Kpaxmall), HEKOTOphle HWX CBOICTBA,
MPUMEHEHNE; OCIIKU, UX POJb B KU3HH YEIIOBCKA, HCKYCCTBEHHASI
MIWIA; JKUPBL, WX PONIb B JXM3HH YEJOBEKa, HCIIONH30BAaHHE B
TEXHUKE; IPUPOIHBII I'a3 U HEPTh, MPOAYKTHI UX NepepaboTKH.

Yenoek u npupoja.

3EMJISI — IIJIAHETA COJTHEYHOM CUCTEMBI

3Be3HOe HEOO: cOo3Be3/us, TUIaHeThl. Pa3BuTHe npencTaBieHui
yenoeka o 3emiie. Conneunasi cucrema. ColHLe.

JBwxeHue 3emiu: BpalleHHE BOKPYI COOCTBEHHOH oOcCH,
CMCEHa JTHS ¥ HOYM Ha Pa3NUYHBIX MIMPOTax, oOpamenne 3eMin
Bokpyr CoJiHIIa, HAKIIOH 3€MHOW OCH K TUIOCKOCTH €€ OPOUTHI,
CMeHa BpeMeH rojia.



Jlyna — crmytHuk 3emnu. @a3bl JIyHbL

M3MeHeHUe TOpPH30HTAIBHBIX KOOPAMHAT HEOECHBIX Tel B
TE4EHHE CYTOK.

3HaKOMCTBO c npocreimmmMu ACTPOHOMHUYECKUMU
puOOpamMu: acTPOJIIOHS, TEIECKOIL.

HccnenoBanust kocmudeckoro mpoctpanctsa. K. 3. IuomnkoBckuii,
C. II. KoponeB — ocHoBatenu COBETCKOM KOCMOHABTHKH. FO. A.
I'arapun — nepBbIil KOCMOHABT 3eMiu. VICKYCCTBEHHBIE CITyTHHKU
3emmn.  OpOuTtaneHble  KOCMHYECKHMe  cTaHmuu.  KopaOmum
MHOT'0pa30BOro UCIOIb30BaHus. IIporpaMMbl OCBOEHUS KOCMOCA:
OTECUECTBEHHBIE, 3aPYOSIKHBIE, MEXKTYHAPOIHBIE.

3EMJIAA — MECTO OBUTAHUMA YEJIOBEKA

Jlutocdepa, MaHTHA, S1pO; YBEIMYEHHE IUIOTHOCTH |
TeMIlepaTypbl 3eMJIH ¢ IIIyOnHOit. V3y4yeHne 3eMHbIX Heqp.
T'uapocdepa. Cynoxoactso. MccnenoBaHue MOPCKUX TTyOHH.
ATtMmocdepa. ATMocepHoe naBieHue, 6bapomerp. BrnaxHocTs
BO3[yXa, OIpe[eNieHNe OTHOCHTEIBHOMH
BIIXKHOCTH. ATMOC(epHBIe SIBISHHUs, IpoM 1 MonHKA. OcBOeHHE
aTMoc(hephl YEITOBEKOM.

YEJIOBEK JOIIOJHAET ITPUPOAY

MexaHU3MBL. Mexanunueckast paborta. DHeprusi.
CuHTeTHYECKHE MaTeprabl.

MexaHn3Mbl — MOMOIIIHUKH YenioBeka. [IpocThie MeEXaHU3MBlI,
pplyar, HaKJIOHHas IUIOCKOCTh, MOJBMIKHBIM M HENOABMXKHBIN
OJI0KM; UX Ha3HAUYCHHE.

Mexannyeckas paboTa, YCIOBUS €€ COBEPIICHHS.

Jxoyns — eauHuIia paboThlL.

Oueprusi. Vctounuku sHepruu. PasnudHble BHABI TOILIMBA.
CosnHeuHas 3HEprusi, ee pojb AJs KU3HHU Ha 3emuie. TersioBbie
JBUTATENH, JBUTATENI BHYTPEHHEr0 CrOPaHUA; UX MIPUMEHEHHE.
TerutoBbIe, aTOMHBIC M THAPOIICKTPOCTAHIINH.

CoznaHne MarepuajoB C 3apaHee 3aJlaHHbIMH CBOMCTBAMHU:
TBEpAblE,  KAPOIPOYHBIE, = MOPO3OCTOMKHE  MaTe-pualbl,
HCKYCCTBEHHBIC KPUCTAILIBI.

[Tonumepsl, cBOMCTBa U IPUMEHEHUE HEKOTOPBIX U3 HUX.

BonokHa: npupogHble M HCKYCCTBEHHbIE, MX CBOWCTBA H
[IPUMEHEHHE.

Kayuyku u pe3una, nx cBOWCTBa U IPUMEHEHHE.

3arpsisHeHHe aTMocdepbl W THAPOC(Ephbl, UX BIHSHHEC Ha
3nopoBbe Jrogeil. KouTpone 3a cocrosiHMeM atMmochepbl U



ruapochepsl.

PammonanbHOe HMCMONB30BaHUE TOILTHBA. Vcmonb3oBaHue
SHEPTUU PeK, BETpa, MPUINBOB, Teruia 3emiu, sHeprun CoHIa.

CoBpeMeHHast HayKa U TIPOU3BOJICTBO.

Pa3BuTHE HayKH KaK CIIOCO0 MO3HAHKS OKPYXKAIOIIETO MUPA.

VYupasieHue MIPOU3BOJICTBOM: poIb AaBTOMATHKH,
aNeKTpoHHKU. KommbroTepusanus Mpou3BOACTBA. POOOTEHI.
Ilexmu-aBTOMATEHI.

Cpencrea cBsi3u U Tiepenada MHpOpMaImu: Tenerpad, tenedoH,
panuocBsa3b (paAroCTaHINS, PaINOBOIHEI, AaHTCHHA, IIPHEMHIIK,
TPOMKOTOBOPHUTEIH), TEICBUICHIC.

JlabopaTopHble paGoThl U ONBITHI

3HAKOMCTBO C JIJa00paTOpHBIM 000PYIOBaHHEM. 3HAKOMCTBO C

U3MEepHUTEIbHBIMY TpHOopamu. OmpeesieHue pa3MepoB Tea.

M3mepenne oObema xKuIKocTH. M3mepenue

o0bema TBepaoro Tena. CpaBHEHHE

XapaKTEPUCTHK TeJl.

Hab6:roieHre pasnyHbIX COCTOSHUH BelliecTa. M3mMepeHue

Macchl TeJla Ha pblYaXKHbIX Becax. 3mMepeHue TemnepaTypbl

BOJIBI M BO3/IyXa.

Hab6mronenue nenmMocty Belectsa. HabmroneHue

SABJICHUS UG PY3UH.

HaGiroieHe B3anMOIEHCTBHS YaCcTHI] Pa3IMUHBIX BEIICCTR.

Hab6:roeHue ropenws.

OOHapy»KeHHE KHCITOPO/Ia B COCTABE BO3TyXa.

IIpuroroBnenue pacTBopa ¢ ONpeAETICHHON MaCCOBOM JOJIEH
[IOBapEHHOM COJIH.

OnpefienieHHe pacTBOPUMOCTH BEIIECTB (PUITBTPOBAHHUEM.

M3Mepenne TIIOTHOCTH BEIIECTRA.

Habnronenne BO3HUKHOBCHHS CHIIBI YIIPYTOCTH TIPU
JepopMaIim.

HaGroieHue pa3smuyHbIX BUIOB Aedopmanuu. McecnenoBanne

3aBUCUMOCTH CWIBI YIIPYT'OCTH OT JI€-
(hopmarmn.

N3mepenue cunel. I3mepenue

CUJIbI TpCHI/ISI.

M3yuenue pa3nuyuHbIX BUAOB TPEHUSL.

Habmronenue B3auMOoICHCTBUS HARIEKTPU30BAHHBIX TEJT.

HabGmonenre MarHuTHOTO B3auMoieicTBrs. OnpesienicHue

JIABIICHHS TeJia Ha OTIopYy.

Habnronenne 3aBUCHMOCTH aBICHUS XKHUIKOCTH OT TITyOUHBI



MOTPY>KCHUSL.
Habitonenne ypoBHS KUAKOCTH B COOOIIAIOLINXCS COCYAaX.
N3mepenne BITATKUBAIOIIEH CHITBI.

OT Yero 3aBUCHUT BBHITAJIKWBAIONIAs (apXUMeENoBa) CUia?
BrisicHeHue yciaoBud miaBanus Tei. i3MepeHue nyTH u
BpPEMEHH JBIDKEHUs. BbluncieHne CKopocTH IBHKEHHs OpycKa.

HaOmronenre oTHOCUTENBHOCTH ABYKeHus. HaOmroneHue

HUCTOYHHKOB 3BYKA.

Habmonenre n3MeHeH s ITMHEI TeJla IPH HarpeBaHWHU |
OXJIAKICHUM.

Hab6mronenue u3smeneHus: o0bema KUIAKOCTEH U ra30B pU
HarpeBaHWH U OXJIAKICHHUH.

OTIIMBKa HTPYIIEYHOTO coiaTika. Harpesanue
CTEKJISIHHOM TpyOku. HabmroneHue 3a riaBjieHHEM
CHera.

HaGiroienue uerapeHns 1 KOHACHCAITUY BOJIbI. PacTBopeHune
COJTH ¥ BRITIApUBaHUE e¢ U3 pacTBopa. OT 4ero 3aBHCUT CKOPOCTh
ucnapeHus xxuakoctu? HabmoneHne oxnaxaeHust )KUIKOCTH TTPH
HCTIapEHHH.

Ha0monenue TennonpoBoIHOCTH BOABL, BO3LyXa 1
METATUICCKOTO CTEPXKHSI.

TTocnenoBarennHOE COSAUHEHHE.

ITapannensHOE COETUHEHHE.

Habroaenue TenaoBoro AeMCcTBUS TOKA.

Hab6:ronenue Mmarautaoro AeicTBust Toka. COopka

MPOCTEHIIETO AIEKTPOMATrHHTA.

JeiicTBie MarHuTa Ha NPOBOAHHK C TOKOM.
Ha0ronenne xumudeckoro aeicTBust Toka. CBET U TEHb.

WsrorosicHue KaMepbI-00CKYPBI.

OTpakeHHe CBEeTa 3epKaJIOM.

ITonmy4yeHue n300pakeHUs IpeMETa B TUTOCKOM 3epKaJie.

HaGimroieHue 3a mpeoMyIeHUEM CBeTa.

Hab6monenmne nzobpaxenuii B mua3ze. Habmonenue

CIIEKTpa COTHEYHOTO CBETA.

Hab6:roneHne pU3n4ecKux 1 XMMHYIECKHX SBJICHUH. JeficTBre
KHCIIOT U OCHOBAaHWI Ha MHTUKATOPHI.

BersicHeHrE pacTBOPHMOCTH COJICH B BOJIE.

PacnoznaBanue kpaxmaia.

Habmronenne 3Be3anoro Heba. Habmonenue JIyHs! B
TEJICCKOIL.

Onpenenenue asumyTa CoJHIA C TOMOIIBIO KOMIIaca.



Wsrorosnenue acTpossiony 1 onpesiesieH|e ¢ ee Mo-MOIIbI0
BBICOTHI 3B€3]I.

H3mepenne atMochepHOro JaBieHus 06apoMeTpOM.
UsroroBnenue rurpomeTpa.

W3yueHue neiicTByA pbryara.

Nzyuenune nericTBrs MPOCTHIX MEXaHI3MOB. Brrunciienne
MEXaHUYEeCKOH paOOThI.

BerIpamuBanue kprctaiia. 3HaKOMCTBO €
KOJUIEKIMeH rmracTMacc. 3HaKOMCTBO ¢
KOJUIEKLIUEH BOJIOKOH.

M3meneHue CBOMCTB MOJMATHIICHA [TPY HArPEBaHHH.
PacnosHaBanue NpupOAHBIX U XMMHYECKHX BOJIOKOH.

C6opka 1 HCTIBITAaHUE TeNerpadHOro anmapaTta.



TEMATHYECKOE

5 kaace (34 4, 14BHenemo)

IINTAHUPOBAHUE

OcHoBHoOe cojiep:kaHne

OcHOBHBIE BU/IbI y4eOHOIH 1esITeJTbHOCTH
yyammxcs

BBenen

we (3u)

[Ipupona >xuBas u HexuBas. [loHATHE O SBICHHSX
npupobl. YenoBek — 4YacTh MPHUPOIbL, 3a-BUCHUT OT HeEe,
npeoOpazyer ee. HeoOXOMMMOCTh W3y4YEHHs TPHPOJIBL.
®u3rKa U XUMHA — HAYKU O Ipupoze. Tenma v BemecTsa.
MeuorooOpazue  siBIIeHUH  npupoasl.  Dusndeckue
SIBJIICHUS: MEXaHUYECKHUE, TEIJIOBBIE,
JJIEKTPOMArHUTHBIE, CBETOBBIE.

XUMHUYECKHE SIBICHUS NpEBpaIECHNs] BEILECTB.
IIpuponHble, HCKYCCTBEHHBIE M  CHUHTETHUYECKHE
BemectBa. Onrcanue SBJIEHUH TPU-POJIBI B JIUTEpAType
U uckyccrBe. HayuHblil Meron H3ydyeHMs] IpUPOAbL:
HaOJFOICHHE, OIBIT, TCOPHSL.

JlabopaTopHOE 000pyIOBaHUE, INTATHBEL
MOJIb30BaHMS U MPABHIa O€30IIaCHOCTH.

IIpaBuna

Pabota ¢ undopmarmeit (c WUTOCTpaMIMU y4eOHUKA
U JIOTIOJIHUTENBHBIM HUTIOCTPATUBHBIM MaTepUAIIOM,
Ta0IHMIIAMH).

Omnpenenenue GU3MIECKUX SIBJICHUH M0 PEIPOIYKIUIM,
XUMUYECKHUX SIBIEHUI HA OCHOBE JIe-MOHCTpAIHil.
Pabora ¢ TexcTtoM (BBIACICHHE W3 MPEIIOKEHHOTO
VUHTEIEM TEKCTa Ha3BaHHUN BEIIECTB, (PH3UIESCKUX TE,
(bM3HYECKUX SBJICHUN).
3HaKOMCTBO ¢ J1aOOPaTOPHBIM
HU3MEPUTEITBHBIMU IPUOOPaAMH.
HaXO)KJICHI/Ie OEHbI ACJICHUS  IIKaJIbI
U3MEpEeHU MPHUOOPOB.

N3o0paxeHne mKaigsl IpUOOPOB C YKa3aHHEM IICHBI
JETICHHS U TIpeieia U3MEePeHUH.

BeimonHenue 1a00paTopHBIX padoT, SKCIIEPH-

000pyIOBaHUEM,

U mpenena




Ponp m3MepeHuii B HayuyHbIX HCCIEIOBaHMSX U B
npakTuke. [Ipocrelinme u3MepuTeNbHbIe MPUOOPHI U
WHCTPYMEHTBI: JIMHEHKa, W3MEpUTelIbHas JIeHTa,
MepHbIl 1mnuHAp, Bechl. lllkama mpubGopa: neHa
JeNICHUS, TIpeJie]l U3MEPEHUH. ATOPUTM HAX0XKICHUS
LIEHBI JICICHUS IIKAIbI U NpeJesia U3MEPEHUH.

Jlabopamopnwvie pabomubi:
«Ompenenenue pasmepoB Tenay, «M3mepeHne oobema
KHUAKOCTNY, «M3MepeHne o0beMa TBeporo Teay.

Tlucomennwiii onpoc
«BBenenuey

MEHTAILHBIX 3a1aHui. PaboTa B
rpymmax

Tena. BemecrBa. Ux cBoiictBa (114)

XapaKTepruCTUKH TENl U BEHIeCTB: opMa, 00BEM, IIBET,
3arax. OpraHnyecKk1e 1 HeOpraHM4YeCKUe BEIeCTBa.
TBepmoe, KuAKOE W ra3000pa3HOE COCTOSHHSA
BemiectBa. CoxpaHeHne (OpMBI B 00OBEMa TBEPIBIMU
TeJaMU, COXpaHeHHue 00beMa M HeCOXpaHeHHe GopMBI
KUJKOCTAMH, HECOXpaHEHHE

CpaBHEHHE  XapaKTEPUCTUK  (DU3UUIECKUX
CTpOCHI/IH aTOMOB BO}IOpO}la, Teius, JIUTHAA.
HaGmonenue: pa3nuyHbIX COCTOSHHMA BeElIeCTBa; 3a
W3MEPEHHEM MacChl Tejla Ha pa3IMYHBIX Becax;
JICTTMMOCTH BEIECTBA; SBJICHUHA JTU(PQY3UH B MPHPOIE,
TEXHUKE, OBITY; B3aUMOJICUCTBUS YAaCTHUI[ PA3TUIHBIX
BEIIECTB; TOPCHHS;

TeII,




IIpooonoicenue maba.

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI y4eOHOI 1esITeJTbHOCTH
ydammxcst

dbopMel M oObeMa razamu. lIpu3HaKH (HUINIECKUX
SIBIICHHI.

Macca. IlepBble mpencTaBieHHS O Macce Kak O
KOIIMYecTBe BellecTBa. HeoOXoauMocTh H3MepeHus
Maccbl. Mepbsl M STalOH MacChl. PhlyakHbIE BECHI,
MpaBuiia paboThl C HUMU.

Temmeparypa Kak BakHas XapakTEpPUCTHKA Tel U
BEUIECTB, Pa3IMuHBIX SBJIECHUM Ipuponsl. M3mepenue
Temreparypsl. TepMoMeTpsl, IpaBuia paboThl ¢ HUMH.
OcobeHHOCTH KOHCTPYKITUH MEIUIMHCKOTO
TepMOMETpaA.

3HavueHWe 3HAHWA O CTPOCHHWH BelecTBa. JlemmmocTs
BemrectBa. CTpoeHHE BEHIECTBA: MOJIEKYJIbI, aTOMBI,
noHsL [IpencraBnenue o pazMepax STUX YaCTHII.
Crpoenue monekyn. Auddysus B razax, KUI-KOCTIX U
TBEPABIX TeNax. [[BMKeHHne 9acTuIl 1 TeMIieparypa Ted.
JlokazaTrenbCTBa CYIIECTBOBAHUS MPUTSKEHUS U
OTTAJIKUBAHUS Me>1<)1y qaCTULIaMH. CTpOGHI/Ie TBepZ[bIX
TEJL, KUIKOC-

OMbITAa MO TOJIYYEHWIO BOJOPOIA; 332 MPUTOTOBICHHEM
HWCTHHHOTO pacTBopa (c OmpelesieHHOH MacCOoBOM
JTOJIeY TOBApEHHOM COJIH ) ¥ B3BECH.

W3mepenue: Maccel Tela Ha PHIUAXKHBIX —Becax;
TeMIepaTypbl BOABI U BO3JyXa TEPMOMETPOM.
Onpenernenue LeHb! AeTIeHUs LIKAJIbl TEPMOMETpa.
AHanuz Mozenelt MoJieKkyn 1 aroMoB. M3yueHue:
CTPOEHHS aTOMa; 00Pa3IOB XMMHUYECKHX BEIIIECTB;
00pasIoB HanbOoJIEe YacTO BCTPEUAIOIINXCSI POCTHIX U
CIIOXHBIX BELIECTB; KUCIIOPO/Ia U €r0 COSANHEHUH;
BOJIOPOJIa U €r0 CO-€ANHEHUIA.

NzoOpaskeHne cTpoeHus aToma.

Pa6ora c [lepuogudeckoit cHCTEMON XUMHUYECKHX
anemenToB JI. 1. MeHeneena.

3amuch (HOopMyNT XUMHYECKHX HIIEMEHTOB.
PaCTBOpCHI/Ie Ppas3IMIHbIX BCIIECTB B BOAC U
(MIBTPOBaHUE PACTBOPOB.

Pemienne 3aJ1a4d Ha BbIYMCIICHHUE INIOTHOCTH




Tel, Fa30B HA OCHOBE 3HAHUI O CTPOSHNH BEIIIECTRA.

3. Pesepdopn — cozmarens IUIaHETApHOW MOJETH
ctpoenus atoma. CTpoeHne atoma. 3apsiibl IPOTOHOB U
JNIEKTPOHOB, UX B3aWMOIEICTBHE, 3apsm  sapa.
CtpoeHue aTOMOB  BOAOpOAA,  Treaus,  JIUTHA.
OO6pazoBaHHe NOHOB.

XUMHMYECKHE JJIEMEHTBl KaK TPYMNNbl aTOMOB C
OIMHAKOBBIM 3apsAOM  sOpa. 3HAKH XHMHYECKUX
amemeHTOB. [lepmommueckas cucTeMa XHMHYECKUX
anemenToB JI. 1. Menneneesa. Homepa XxuMudeckux
3JIEMEHTOB. X MMHYCCKHE JJICMEHThI B puponac.

Bemecrsa mpocteie U ciokHble.  DOpMyIbI
XUMHYECKHX BEIIECTB.
Mecto kucinopoga B Ilepuogmueckoil cucrteme

xumuueckux anemeHToB JI. 1. MennaeneeBa, ero 3Hak,
Homep. Kucnopoxn. Coenunenns kucnopona. IIpoctoe
BEIIIECTBO KHUCJIOPOJ, €T0 CBONCTBA W 3HAYCHUE IS
»u3an Ha 3emute. @orocunTes. ['opeHue B Kuciopoe.
Mecto Bomopona B mnepuoanyeckor Ttabmune [. U.
MenneneeBa, ero 3Hak, Homep. Bogopon
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Pemenne xayecTBEHHBIX 3a/1a4.
BrinonHenue 1abopaTopHBIX padoT,
SKCTIEPUMEHTATBHBIX W TECTOBBIX 3aJaHHH.
Pabora B rpynmax




IIpooonoicenue maba.

OcHoOBHOE coJep:kaHue

OcHoBHbIE BUIbI Y4eOHOM 1eATeJHLHOCTH
yqammxcs

B npupoze. [IpocToe BemecTBO BOAOPO: €ro No-Ty4eHUeE,
CBOICTBA, paCIpOCTPaHEHHUE B NPU-POJIE, TIPUMEHEHNE,
3HaueHue. CoeIMHEHNs BOAOPOIa.

Bopa: crpoenmne monekynsr Boasl. CBoMCTBa BOIBI, €€
pacnpocTpaHeHre B IPUpPOJIE, 3HaueHue. crnonb3oBanne
BO/JIbI B HAPOJIHOM XO03s1iicTBe. Boga Kak pacTBOPHUTENb.
dunbrpoBaHue. OX-paHa BOJHBIX PECYPCOB.

PacTBOpEI B TipHpoie, TeXHHUKE, OBITY. PacTBopuTens n
pacTBopsieMoe BemecTBO. VICTHHHBIE pacTBOpHI |
B3BecH. MaccoBasi 10151 BEIIECTBA B PACTBOPE.
[T0THOCTB KaK XapaKTepHUCTHKA BELIECTBA.

Jlabopamopnuvie pabomeur:

«CpaBHEHUE XapaKTepUCTUK Te», «HabmoneHue
pa3IMYHBIX COCTOSIHUN  BemiecTtBay, «M3mepenue
MAacChl TEJIa Ha PHIYaXKHBIX BECax»,

«/3mepeHue TeMIiepaTyphl BOABI M BO3IyXay,




«Habmonenne JIEIMMOCTH BEIIIECTBAY,
«Habmonenne spnennit quddysun», «Hadmonenue
B3aMMOJICHCTBYS YACTULL PA3/IMYHBIX BEILECTBY,
«Habmronenue TOPEHUSY, «Onpexnenenue
pacTBOPUMOCTH BEILIECTB ¢bunsTpOBaHUEMY,
«M3MepeHue INIOTHOCTH BELIECTBAY.

Konmponvnvie pabomuot:
«XUMUYECKHE IEMEHTH, «[110THOCTH BewecTBay

B3aumopaeiicrBue Tea (12 1)

N3meHeHue ckopocTH B (OPMEBI Teja P ISHCTBUH Ha
Hero JApyrux Ten. Cuja Kak — XapaKTepUCTHKa
B3auMoneHCcTBUs. CHIIBI Pa3IMYHON TPUPOJBL CHJIa

TSDKECTH, CHJA  YOPYTOCTH, DJJEKTpUYECKas U
MarHMTHasl CHJBI, CWJIA TPEHMs, CHIA JABJICHHS.
3aBUCUMOCTb pe3yJbTaTa JCHCTBUS CWIBI OT €€
3HAYCHU, HAIIPABIICHUs, TOUYKH IIPUJIOKECHUS.
PeaktrBHOE ABIKCHHE.

BcemupHoe Tarorenue, ero mnpossiaeHus. Cuna

TSDKECTH, €€ 3aBUCHMOCTh OT Macchl Tena. OTKpbITHE
3akoHa BcemupHoro Tsrorenus Y. Heto-ronoM. Eqununna
CUJIBL.

H3yueHue: 3aBUCUMOCTH pe3yJIbTaTa JEUCTBUSA CUIIbI OT
€€ 3HAYeHMs], HANpaBJIEHUs UM TOUKH HPUIIOKEHUS;
yCTpoOiicTBa AMHAMOMETPA; MPU-YUH BO3HUKHOBEHMS
CUJIbI TPEHUA; PA3JINIHBIX BUAOB TPCHUA.

HabmroneHne: ONMbITOB C HCHOJIB30BAHHEM TE-JICKKH,
IJIACTUIIMHOBOIO  IIApHMKA, TMPYXKHHBEI C TPY30M;
B3aUMOJICUCTBHS TEJ; 3a MAJCHHEM DAa3IN4YHBIX TEI,
Pa3IMYIHBIX BHAOB Ne(hOpMaIi; BOSHIKHOBEHHS CHIIBI
YIPYrocTd TpH Je-popMaIiy; 3a IOKa3aHUAMHU
JUHAMOMETpa NMpU M3MEHEHNH KOJIMYECTBA TPY30B Ha
Opycke TpuOOMeTpa; B3aUMOACHCTBUS HAIIICKTPHU30-




IIpooonoicenue maba.

OcHoOBHOE coJep:kaHue

OcHoBHbIE BUIbI Y4eOHOM 1eATeJHLHOCTH

yuammxcs
Pasznmnunbie  Bumsl  gedopmaimu.  [IposiBieHHe | BAHHBIX — Teld; MArHUTHOTO B3aHMMOJCUCTBHUS, 32
nedhopMaiii B mpupole, B OBITY, Y4YeT W | U3MEPEHHEM J[aBIICHUS JKUAKOCTH HA  Pa3HBIX
HCTIOJIb30BAHUE B TEXHHKE. rnyOMHaX, IO  pa3HBIM  HANpaBICHHAM; 32
Bo3HUKHOBEHUE CHJIBI YIOPYrOCTH TMpH Je(opMalluy | yCTAHOBICHHEM YPOBHS JKHAKOCTH B COOOIIAIOIINXCS
ten. HampaBiieHne CHJIBI YHOPYTOCTH. 3aBHCHMOCTB | COCYAaX.

cwibl ympyroctd oT gedopmarmu. OObsacHeHue | [IpuBeneHre TPUMEPOB: pa3IMYHBIX  BHIOB  Je-
BOZHHKHOBEHHSI CWJIBI YIPY-TOCTH C TOYKH 3peHHMs | popMalii B MpUpone, B ObITY, B TEXHHKE, CIOCOOOB
MOJICKYJIIDHOTO CTPOCHHS BeIIECTBa. [IposiBICHHE | yBENUUICHUS U YMEHBIIICHHSI JIABJICHHS;
CWJBl YOPYrocTH B TpUpPOJE, B OBITYy, y4YeT U |COOOINAMOIMIMXCS  COCYAOB;,  Iepenadd  JaBJCHHs

HCIIOJIb30BaHUE €€ B TEXHUKE.

Ilokoil M paBHOMEpPHOE NPSIMOJIIMHEIHOE ABUKCHHUE
tena. Jlunamomerp. Cuna TpeHHs: ee HpOSIBICHHUE B
mpuposie, B OBITY, YCIOBHS €€ BO3HHKHOBCHUS,
TIPUYHHBI BO3HHKHOBEHMS TpPEHUS. Tpenue
CKOJIBXKCHHSA W TPCHUC Ka4dCHHUA. 3aBUCHUMOCTb CHJIBI
TPEHUS OT CHJIBI TSDKECTH Tejla M KauecTBa 00paboTKH
MOBEPXHOCTEN. YUET M HCIIOJIb30BAHUE TPEHUS B TEX-
HHUKCE.

JKUJIKOCTSIMH U T'a3aMU B TEXHUKE.
Brriamcnenue bl TsDKECTH 110 hopMyIe

F__ =98 H/kr * m.

TAK
HccnenoBanue 3aBUCIMOCTH CHITBI YIPYTOCTH OT
nedopmanuu.
OrmpeneneHre ycIoBHiA paBHOBecH: Tell. [ padudeckoe
HU300paKeHUE CHIL.
N3mepenue cui.
CpaBHEHHE TPEHHS CKOJBKEHHS U TPCHUS KAUCHUSL.




OOBsSICHEGHHE  DIISKTPHYECKOTO  B3aMMOJICHCTBUSI  Ha
OCHOBE DJIEKTPOHHOM TEOpHH. ONEKTpHU3alus Tel
TpEHHUEM. ITepenaua JNIEKTPUYECKOTO 3apsia
CONPUKOCHOBEHHEM. B3ammopelicTBuE OIHOMMEHHO W
Pa3HOMMEHHO 3apsHKeHHBIX Tel. [lpuHImn nedcTBus
3JIEKTPOCKOTIA.

IlocTossHHBIE =~ MAarHWTEL CpolicTBa  ITOCTOSIHHBIX
marauToB. llomroca marHuTtoB. MarHuTHas cTpeska.
3emiis kak MmarauT. Kommac. [IpumeHeHrne moCTOSTHHBIX
MAarHuTOB.

Cwia naBieHuss M JOaBlieHne. Epununa naBieHus.
Crioco0Obl YBEIMUEHHS U YMEHBIIICHHUS TaBICHUS.
3akon [lackams. Ilepenada maBrneHUs KUAKOCTAMH U
ra3aMu B TCXHUKE.

Hamume  gaBmeHust  BHYTpH  KHIKOCTH, €O
3aBHCUMOCTh OT THyOMHBI. PaBEeHCTBO JaBiCHUI
BHYTPH JKHIKOCTM Ha OIHOM TIJIyOMHE IO BCEM
HanpasineHusiM. CooOmiaromecss cocyisl. 3a-KOH
COOOIIAIOIINXCS COCYJIOB, €ero 00BLSICHEHHE.
[Ipumenenne cooOIAIOMNXCS COCYIOB.
BortankuBaromass  cuna.  [IpyuriHa  BO3HUKHOBEHUS
BBITAJIKMBAIONIECH CUIIBI. Y CIIOBUS IIABAHUS TEI.

OObsAcCHEHNE: TIPUHLIMIIA IEUCTBUS AJIEKTPOCKOIIA; 3aKOHA
COOOIIAIOIINXCSI COCY/IOB; TMPUYHH BO3HHUKHOBEHUS
BBITATKUBAIOMIEH CHIIBI.

BriiBmkenue runotes 00 yCIOBUAX IITABAHUS TEI.
CocrasiieHue TaOIuII.

Brimonnenue 11a00paTOPHBIX
JKCIIEPUMEHTATLHBIX 33 JaHHH.
DopMyITUpOBaHKE BHIBOJIOB.

Pemrenne xa4ecTBEHHBIX M KOJMYECTBEHHBIX 3a1a4.
BeicTymieHune ¢ TokIagaMu U COOOIIICHHSMH.
OO6cyxeHne cooOIEeHH U TOKJIaJIOB.

O1eHKa AeITeIbHOCTH OTHOKIACCHUKOB. PaboTa B

rpymmax

pabor,




IIpooonoicenue maba.

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI y4eOHOI 1esITeJTbHOCTH
ydammxcst

Jlabopamopnuvie pabomeut:

«HabmroneHre BO3HUKHOBEHUSI CHIIBI YIPYTOCTH TIPH
nedopmarmny, «3mepenne cuiby, «3MepeHne bl
TPEHUSD», «Habmonenue B3aUMOJICHCTBUS
Ha’JIEKTPH30BaHHEIX Tel», «HabmroneHre MarHUTHOTO
B3aNMOJCHCTBIS», «Onpe-IeieHe JaBlICHNs Tella Ha
onopy», «M3MepeHne BBITANKUBAIOMIEH CHIIBDY, «OT
Yero 3aBHCHT BBITAIKHBAMOMAs (apXuMeloBa) cuiia?y,
«BplIsicHeHHEe yCTIOBHS TIABAHUS TE.

Koumponvuvie pabomeot:

«B3aumopeicTBre Tei. Pa3anyHbie BUABI CUID,
«laBnenne Ha riyOuHe. JleWicTBUE KUIKOCTH Ha
MOrPYXKEHHOE B HEE TEIIO»

dDu3zuyecKue 1 XuMHYecKue siBjieHus (8 u)

Mexannyeckue siBjeHust (4 4)
Mexanndeckoe aBuxeHue. Tpaexropus. Paz-nuunble
BBl JBMKEHHUA. IIpuMepbl pasnuyHBIX BUIOB
JBIDKCHUS B IPUPOJIE U TEXHUKE.

Habnromenue: 3a JBMKCHHUEM WTPYIICYHOW MAIIWHBI,
UCTOYHUKOB  3BYKAa; ONBITOB, IOATBEPKAAOIINX
pa3nuuue CKOpPOCTH 3ByKa B Pa3sHbIX CPEAax.




Ilyte ¥ Bpems JBUXKEHHUS,
BpPEMEHU.

CKOpOCTb ~ PAaBHOMEPHOTO  JBIDKCHUsS.  ExuHuIH]
CKOPOCTH. Y CKOPEHHOE U 3aMeUIEHHOE IBIKCHHE.
IIpencraBnenne 00 OTHOCUTENFHOCTH IBHKEHHS.
3BYyK Kak HCTOYHHK HH(pOpMAaLUU YeloBeKa 0f
okpyxaromieM mupe. Mcrounuku 3Byka. Konebanus —
HEOOXOIMMOE  YCIOBHE  BO3HHKHOBEHHS  3BYKa
CkopocTh 3Byka B pasIHYHBIX cpemax. SIBieHm(
OTpaXeHUs 3ByKa. OXxo. Vcrmonap3oBaHHE SIBICHUS
OTpPa’KEHHUS 3BYKa B TEXHUKE.
Jlabopamopnvie pabomuwi:

«BBIranciieHne CKOPOCTH IBHXKEHHS OpycKay,
«HabmroneHne OTHOCUTENBHOCTH JIBIDKCHUS,
«HabmoreHre HCTOYHNKOB 3BYKay.

HU3MEPCHUEC IIYTU U

Konmponwvnas paboma
«MexaHHYecKoe JBIKEHHUE

AHanmM3 IBWOKEHUS, JBWKCHUS WUTPYIICYHON MAITIHEI
B Pa3HBIX CHCTEMAax OTCUETA.

Onpenenenue BUIOB ABIKCHNSI.

[puBenenue MpUMepOB Pa3TIYHBIX BUIOB IBIDKCHHS B
MIPUPOJIE U TEXHUKE.

Wzmepenne mytu 1 BpeMeHH ABIDKeHMs. OnpeneneHne
CKOPOCTH JIBIDKCHUS YISHHUKA 10 KJIACCY, CKOPOCTH
JIBYDKCHHS CAMOJIBIIKYIIICHCS TEIICKKH.

Pemenue 3agau.

Brimonnenue 1abopaTopHBIX padoT,
9KCHEPIMEHTAIBHBIX 3aJaHHH.

Pabora ¢ TekcTOM W WILTFOCTPAUAMHA YIeOHUKA.
Pa6orta B rpynmax

TennoBble siBjeHus (4 1)
TermtoBoe paciipeHue Ten. Y YET U UCII0JIb30BaHUE
TEIUIOBOT'O PACIIUPEHUS B TEXHUKE.

HabmoneHue: TETIOBOrO pacUIMpeHUs] pa3-JIMYHBIX
TEN, TasHUA JIbJa; 3aMep3aHus BOJBI; IMPOIIECCOB
WCTIAPEHUsS] U KOHJICHCAIINH; pac-




Oxonuanue mabi.

OcHoBHOE coaepkaHue

OcHOBHBIE BU/IbI y4eOHOI 1esITeJTbHOCTH
ydammxcst

[lnaBnenne wu otBepaeBanue. OObBIACHEHHE ITHX
TIPOLIECCOB C TOUKH 3PEHISI CTpOeHN BerecTsa. [Iporecchr
WCTIApeHUs] W KOHJACHCAIMH, WX OOBSCHEHHE C TOYKHU
3peHus  cTpoeHus  BemiectBa.  Mcmapenue u
KOHIEHCAIlMsI B TMpUpOmEe. 3aBHCHMOCTb CKOpPOCTH
WCTIApEHHS KUAKOCTH OT poja KUIKOCTH, TEMIEPaTyphbl,
IUIOMIA X CBOOOMA-HOM moBepxHOCTH. OXiaxaeHue
KUIKOCTEH MPU UCTIAPCHUH.

IIpouecc remnonepenauu, MNOpUMEPBHl IPOSIBICHUS
TeIUIoNepeiaun B MPHUPO/JIE, yUeTa U MCIONIb30BaHUs B
TexHHKe (0e3 yKa3aHWs BHIOB TEILIONEPEIadH).

Jlabopamopnuvie pabomeur:

«Habnronenne n3MeHeHUsI 00beMa KUIKOCTEH U ra30B
NPy HAarpeBaHUH M OXJIKICHHW» (OMHCAHHE TaHO B
METOIMYeCKOM  TocobuH), «HaOmoneHne W3MeHEHHs
JUIMHBI TEJTA TPU HATPEBAHUHHU OXJIAXKICHUNY, «OTIHBKA
UTPYIICYHOTO coimathkay, «HarpeBanue CTeKIsIHHON
TPpyOKH»,

TBOPCHU: COJIM U BbIIIApHUBAHUS €€ U3 paCTBOPA; Pa3HbIX
BHUOB TCILIOIICPECaavH.
BLIZ[BI/DKCHI/IG TUIIOTE3 OOBICHEHHSA C TOUKH 3pCHUA

CTPOCHHMSI ~ BEIECTBA  SIBJICHHH  IUIABJICHUS |
OTBEP/ICBAHUS;, UCTIAPEHIUS 1 KOHICHCALIIH.
Ompenesnenne  (GakTopoB, OT KOTOPBIX 3aBHCHUT
CKOPOCTDb UCIIAPCHUS KUAKOCTHU.

Pemenne Ka4€CTBCHHBbIX, KOJINYCCTBCHHBIX u
rpaduyYecKux 3amad.

BrinonHenue nabopaTOPHBIX pabor,

OKCIICPUMCHTAJIbHBIX 33}13HI/II71.
BricTynnienne ¢ goknanamu,
MpE3CHTalUsIMU.

OO0cyxIeHne BBICTYIUICHHN ydamuxcs. OneHka
JEeSATEFHOCTH OTHOKJIACCHUKOB. PaboTa B rpymmax

COOOILIEHUSIMU |




«HabOmrogenne 3a 1miaBieHneM cHera», «OT dero
3aBUCUT CKOPOCTb HCHAPEHUs >KUIAKOCTH?»,
«Habmonenue OXJIAKICHUS JKHJIKOCTH npu
ncnapeHnn», «HabroneHue TerionpoBoJHOCTH BOIbI,
BO3/yXa U METAJUTMYECKOTO CTEPIKHS.

Konmponvnas paboma
«TeroBsIe SABICHUS.

[ ooosass konmponvnas paboma

6 kaacc (34 4, 1 4B Hememo)

OcHoBHoOE cojiep:kaHne

OcHoBHbBIE BU/IbI Y1€0HOM 1eATeIHLHOCTH
yqaImmxcs

Du3uyecKkne U XuMH4ecKkue sijenus ( 164)

DJIeKTPOMArHUTHbIE sABJIeHUus (7 4) DNeKTpUuecKuii
TOK KaK HalpaBJICHHOE IBIDKCHUE 3apsDKEHHBIX YACTHIL.
HampsbkeHne kak ycloBHE BOHUKHOBEHUS
ANIEKTPUIECKOT0 TOKa. VICTOUHMKH MOCTOSIHHOTO U
MIEPEeMEHHOT0 TOKA.

Ha6J'IIOZ[eHI/I€Z OIIBITOB, MOATBCPXKAAKOIINX YCIOBUA
BO3HUKHOBCHUA OJICKTPUYCCKOTO TOKa, TECIJIOBOTO,
MargofuTHOIO 1 XuMHYCCKOT'O jleflCTBPIH TOKa.




IIpooonoicenue maba.

OcHoBHOE coaepkaHue

OcHoBHbIE BUIbI Y4e0OHOM NeATeJHLHOCTH
yqammxcs

Cuiia Toka, eUHUIA CUITBI TOKa. HanpsbkeHue, equHnLa
HanpspkeHus. AMnepMeTp U BoabT-MeTp. [IpoBonHUKH

U JVDIICKTPUKU:  ONpENCIICHHE,  IPHUMEPhl |
MPUMCHEHHUE.
DneKkTpuyeckue LETIH. CocraBHbie 9acTu

NEKTPUUYECKUX IETIeH U UX YCIOBHbIE 0003HAUYEHUS Ha
cxeme. [MocnenoBatensHOE U [apajuieabHOoe
COEIMHEHHUS IIPOBOJIHUKOB, OTJINYUS,
HCIIOJIb30BaHKE B PA3JIMUHBIX LIETIX.
JeiicTBUA ~ DIEKTPUYECKOIO  TOKA.
JeiicTBUe TOKa, €ro IpUMEHEHHE B
npubopax. MarnutHOE JIEVCTBUE
ONEeKTPOMAarHuThl U UX IPUMEHEHUE.
JeiictBue  MarHuTa  Ha  JIEKTPUUYECKUH  TOK.
[Ipumenenne 53TOro [JEMCTBUSI B YCTPOMCTBE W3-
MEPUTEIbHBIX npubopos, JNEKTPOJABUTATEIIA.
XuMuueckoe eCTBIE TOKa U €T0 IPUMEHEHHE.

nux

Temnno-Boe
OBITOBEIX
TOKA.

Jlabopamopnvie pabomur:

«ITocnenoBarensHoe coenuHeHuey, «llapannensHoe
coenuHenue», «HaOmroneHue TEIMIOBOrO JIEHCTBUS
ToKay, «HaOmrogeHne MarHuTHOrO JICHCTBUS TOKay,
«/eiictBue MarHWTa Ha TPO-BOJHHK C TOKOM,

Onpenenenne 1EeHBl JEJICHHA IIKaJIbl aMIepMeTpa u
BOJIBTMETpA.

BxitoueHne B 3JIEKTpUYECKYIO II€Nb BOJBTMETpa H
ammepMeTpa Uil U3MEPEHHUs HaNpsKEHUS W CHJIbI
TOKa.

Pacno3naBanue nocienoBaTesbHOTO U MapaJljIeIbHOTO
COCAMHEHU ITPOBOJAHUKOB.

COopka: MPOCTEHUIITNX AIICKTPUUSCKUX IIETIeH; TeTeH ¢
TI0CJIEI0BATENbHBIM COEJMHEHUEM IIPO-BOIHUKOB; LIETIEH

C  MapaUieNbHbIM  COEOUHEHHEM  IPOBOJHHKOB;
MPOCTEHUIIIETO ANEKTPOMArHNTA.
BrinonHenne nabopaTOpPHBIX pabor,

3KCHCpI/IM€HTaHI)HBIX 33}13HI/II>'I.

PerreHre 3amady Ha COCTaBJICHHME CXEM DJICKTPHUYCCKUX
Lene.

PaGora B rpymmax




«Habiroieane XuMHYecKoro IeMCTBUSA TOKA.
KonTponbsHas pabora
«DNEKTPUUECKUIN TOK»




CaeToBble siBJeHUs (4 1)

CBeT KaK UCTOYHUK WH(POpMAITH YeJIoBeKa 00
OKPYXAaIOIIEM MUPE.

VcTOYHUKY CBETA: TOPSUHE U XOJIOJIHEIE.
[IpstmonHETHOE pacIpOCTPaHEHHUE CBETA.

Oo6pazoBanne TeHu. [IpoxokIeHne cBeTa CKBO3b
orBepcTre. OOBSICHEHNE COTHEUHBIX U JTYHHBIX
3aTMEHHUH.

3epkambHOE U paccesHHoe oTpakeHus. [IposBnenue
3aKOHa OTPaXKEHHWs] B JACWCTBUM 3€pKal. 3epKana
IUTOCKHE, BBIMYKIbIC W BOTHYThIC. CBOMCTBO 3epKali
HU3MCHSATD HAIpaBJicHUE CBETOBOTO My4Ka.
Hcnonp3oBanme 3epkan. Xapaktep HW300pakeHUS B
IJIOCKOM 3epKaie.

IIpenomnenue cBera. l3MeHEHHME  HaIpaBICHUs
CBETOBOTO JIyda MpH THEpexXoje W3 ONHOH Cpensl B
apyryio. Tumsl JmH3: coOHparonme

HaOmomenne:  pa3nmuyHBIX ~ HCTOYHHMKOB  CBETa;
OTpPaXCHUSI CBETa 3€pKajoM; IPEIOMIICHUS CBeTa;
M300paKeHUH B JIMH3E; PA3JIOKECHUsI 0e-JIOT0 CBETa ¢
ITOMOIIBIO IIPU3MBI; CTIEKTPa COTHEYHOTO CBETA.
OObscHeHNe: IPUYHH COJTHEYHBIX M JIyHHBIX 3aTMEHHH
C TIOMOIIBI0 MpHOOpa COJHEYHOTO W IJIyHHOTO
3aTMEHHS; BO3HHKHOBEHHS MHHMOTO HW300paXCHUS B
IUIOCKOM 3epKaje (C MOMOIIBI0 IOCTPOSHHS); LBETA
TeJL.

W3ydenne 3aKk0Ha OTPaXEHHs ¢ TOMOILBIO 3epKal.
[omy4enue n300paxeHunil B IIOCKOM 3epKalie, B JINH3E.
Pabota c onTHueckuMH HpUOOpPaMH, TEKCTOM H
WUTIOCTPANMSAMH yIeOHUKA, TAOTUIIAMHU.




IIpooonocenue maba.

OcHoBHOE coaepkaHue

OcHoBHbIE BUIbI Y4e0OHOM NeATeJHLHOCTH
yqammxcs

u pacceuBaromiye. OoKyc TUH3BI. YBETHUCHHUE TUH3EIL.
HaznaueHwue 1 UCTIONB30BAHUE ONITHYECKHUX MPHOOPOB.
Crpoenne riasa. 3o0pakeHne, morydaeMoe Ha CeTJaTke.
Bim30pyKOCTh ¥ AaTBHO30PKOCTh; MCIIOJIb30BAHNE OYKOB
JUTSL KOPPEKIHH 3PESHUSL.

Pasnoxenne 0Oenoro cBera C MOMOIIBIO MPU3MBL
CriexTp, MOPSAOK ClIEIOBaHUS IIBETOB B HeM. Pamyra.
OObscHEeHHNE 1IBETA TEIL.

Jlabopamopnuvie pabomeur:

«CBeT U TeHb», «M3roToBIEHHE KaMepbl-O0CKYpPHI,
«OtpaxkeHne  cBera  3epkamom»,  «[lomyuenue
N300pKEHNST IPEAMETa B IJIOCKOM 3epKaJiey (OIHCcaHue
JIAHO B METOJTMUECKOM TIOCOOMH),
«Habmronenue 3a MpeTOMIICHHEM
«Habmonenne n300paskeHui B JTHH3E».

CBETaY,

OOcy>kieHre BO3MOKHOCTH KOPPEKIIHN 3PEHUSI C
MIOMOLIBIO OYKOB.

Pemienne 3amau: Ka4yeCTBEHHBIX, HA IOCTPOSHUE XOa
Tyua.

BrimonHenne 1abopaToOpHBIX padoT,
OKCIICPUMCHTAJIbHBIX 33}13HI/II>1.

PaGora B rpymnmax




Kommponvnaa paboma
«CBeTOBbI€ SIBIICHUS

Xumuueckue siBjieHust (5 9)

XUMHUUYECKHE PEAKIINK KaK TPOIIECChl 00pa30BaHUS OTHUX
BeIIecTB U3 Apyrux. [[pu3Haku XUMUYIECKUX SIBICHUN 1
ycioBus WX Tporekanus. OOBsSCHEHHWE NPOTCKaHHS
XUMHUYECKUX PEAKIMNA C MOJIEKYJISIPHOM TOUKH 3pPEHUS.
Pacnan BemiectB M MOJIEKyJl Ha aToOMbl WM HOHBI,
oOpa3oBaHWEe W3 HUX HOBBIX BemecTB. CoXpaHEHHE
MaCCHI BEIIECTB B XUMUIECKUX PEAKITHSX.

Peakumu coenvHeHuss U pasznokeHus. l'opeHue Kak
peaKLysi COEAUHEHHUS.

Oxcugpl. Ilpumepbl Hambonee pacHpOCTPaHCHHBIX
OKCHJIOB, WX pacmpocTpaHeHHE B TPHPOAEC H
HCTIONB30BaHME.

Kucnoter. Ilpumeps! Haumbojiee pacHpoCTpaHEHHBIX
KHUCTIOT. VICrIonb30BaHNe KUCIIOT B IIPON3BOJICTBE U OBITY.
[IpaBumna obpamenns ¢ HU-My. Pacro3HaBaHue KHCIOT.
O6nme  ceemenuss 00  ocHoBaHusax.  Lllemoun.
N3BecTkoBast BoJa, raleHas U3BeCTb.

HaGnronenve: pa3nuvHbIX GUINUECKIX U XUMUYECKUX
SIBJICHHM; XUMUYECKUX PEAKITUH.

OOBscHEeHNE MTPOTEKAHWSI XUMUYCSCKIX PEaKIIHH.
HalmtoieHre OMBITOB: ¢ BEcaMu; IO Pa3iI0KECHUIO
XUMUYECKUX JIEMEHTOB; C KUCJIOTAMHU; C IICJIOYaMHU.
[IpuBenmeHue  TpPUMEpPOB:  paCHpOCTpAaHCHHS B
MIPUPOJIE OKCHJIOB; MCITOJIb30BAHUS B TIPOM3BOJICTBE H B
OBITYy OKCHJOB, KHCJIOT, OCHOBaHWH. PaGota ¢
o0pasamMu: TOPHBIX TOPOA, He(YTH U HEPTEIPOTYKTOB,
IIPOJYKTOBBIX YIIAKOBOK.

Pabora ¢ ¢usndeckoit kaproit Poccun (HaxoxnacHue
Han0oJIee BAXKHBIX MECTOPOXKICHHNA HEPTH U Ta3a).
Penrenne kauecTBeHHBIX 3a7a4. BeICcTyTIeHE C
coobmeHusiMu. OOCYKICHHE BHICTYTIIICHHN

yuamuxcsi. OleHKa 1esTeTbHOCTH

OJIHOKJIACCHHMKOB. BEIIOJIHEHNE TECTOBBIX

3aJIaHUi.




IIpooonocenue maba.

OcHoBHOE coaepkaHue

OcHoBHbIE BUIbI Y4e0OHOM NeATeJHLHOCTH
yqammxcs

[TprMeHeHne OCHOBAaHMH B TPOM3BOJICTBE, OBITY. [1paBrina
oOpamieHust ¢  OCHOBaHWSIMH.  Pacmo3HaBanme
OCHOBaHM. Peakius HelTpanu3anuu.
Comu. Ilpumepsl coseil, pacnpocTpaHeHHE WX B
npupoze. CBOMCTBa M MPUMEHEHUE Psifia CO-JIeH.
YTIIeBOIBL, KUPHI 1 OEITKN KaK BayKHEHIIINE TUTAaTEeIbHEIC
BEILIECTBA JJIsl OpraHU3Ma YEIOBeKa.
[IpoucxoxneHne NPUPOTHOTO Tras3a, HE(TH, VI
Haubonee BaxkHbIe MeCTOpOXKAeHUS He(hTH W ra3a B
Poccuu, ux 3HaueHHe Kak MCTOYHHMKOB Ui MOJTY4EHHUS
Ppa3JIMIHbIX BUJOB TOIJIMBA U Kak BayKHEHIIIETO CbIpbs
JUIISL XUMHYECKOM TMPOMBIIIJICHHOCTH.

Jlabopamopnvie pabomur:
«Habmonenne Gpu3nUecknx M XUMHUYECKUX SBICHUI»,
«JleiicTBUe KHUCIOT M OCHOBAHMN HA HHAMKATODPBDY,
«BbIICHEHHE PACTBOPUMOCTU

Brimonaenne nabopaTopHbIX pador,
IKCIIEPUMEHTABHBIX 38/IaHHH.
Pabora B rpymmax




coJIei B Bozie» (OIcaHne JaHO B METOMIECKOM
nocobun), «Pacrno3HaBaHue Kpaxmanay.

Konmponvnas paboma
«XUMUYECKUE SIBICHUSD»

Yenosek u npupoaa (18u)

3emuist — miianera CojiHeuHol cuctembl (6 4)
3amaun acTpOHOMUH. 3BE3HOE HE0O, CO3BE3IHS.
JlpeBHUE aCTPOHOMHUYECKHE HHCTPYMEHTBI |
COBPEMEHHBIE METOJIbI ACTPOHOMHYCCKHIX
HUCCIIEIOBaHUM.

Kapra 3BesmHoro HebGa. Haxoxnenne Ha Kapte
CO3BE3UH 1 HauboJee IPKUX 3Be34. A3UMYT U BBICOTA
CBETHII, X OTPEICIICHUE C TOMOIIBIO aCTPOJISIONH.
Connne. IlepBble mpeacTaBiIeHWS O €ro COCTaBe U
Temneparype. V3MeHEHHS CONHEYHOH aKTHBHOCTH.
Connue u >xu3Hp Ha 3emiie. CoJiHEUHass CHCTEMa.
Crpoenne CoTHEYHON CUCTEMBI.

JBmxenue 3eminu: BpalleHHE BOKPYT CBOEH OCH H
obpamenue Bokpyr ComHia. [IpuYrHBI CMEHBI THS U
HO4YH, BpEMEH TO/1a.

Pabora ¢ undopmanumeii (co cnaiimamu, TabIuLaAMHU,
KapToi 3Be3qHOr0 Heba (HaXOXKICHWE CO3BE3IUU H
HauOoJee SIPKUX 3Be31), C TII00ycoM U KapToid JIyHEI),
MoJIeTbE0 JIYHBI Ha MAarHUTHO#H JTOCKE.

HaGmtonenue: 3se3nnoro Heba; JIyHbl B Tene-CKOII.
UsrotoBnenue acTpoisiOMM M ONpEACiCHHE C e¢
IIOMOIIBKO BBICOTHI U a31/1MyTa 3BC3/bI.

OO0bscHenve poiu CoJHIIA 1151 )KU3HH Ha 3eMIle.
OHpeZ[eHeHI/Ie HpI/I‘lI/IH CMCHbI BpeMeH roga, IHA 1 HO4YH.
3apucoBka (a3 JIynsl. Pemenue

KaueCTBEHHBIX 3a/1a4.

BricTyuieHne ¢ COOOIIEHUSAMH M MPE3CHTAIUSIMH.




IIpooonocenue maba.

OcHoOBHOE coJep:kaHue

OcHOBHBIE BI/IbI y4eOHOIH AesiTeJTbHOCTH
ydammxcst

Jlyna — ectecTBeHHbIH cityTHUK 3emi. JIBmkeHue JIyHbI
BOKpYr 3eMlii W BOKpPYr cBoedl ocu. Dusmueckue
ycnoBusd Ha Jlyne. ®a3b1 JIyHBIL

OCHOBHBIE Tarbl KOCMUYECKAX UCCIIENOBAHNI.

Jlabopamopnas paboma
«/3roToBieHne acTpoisiOMM M OIpeAeleHHe C ee
MTOMOII[BIO BBICOTHI 3BE3.1».

Koumponavnas paboma
«3emist — mi1anera CoaHEYHOM CUCTEMBDY

O6c¢yxieHne BEICTYIUICHUN yIaIUXCsl.
OreHKa IesITeNbHOCTH OTHOKIIACCHHKOB

3emuisi — MecTo oouTaHus yeaoBeka (3 1) CtpoeHue
3EMHOT0 Iapa. Y BeNMIeHNe TUIOTHOCTH B TEMITEPATYPhI
3emi ¢ TITyOUHOM.

Cocrag ruapocdepsl. Ponb ruapochepst i KU3HE Ha
3emute. MccnenoBanne Mopckux riryouH. CymoXoacTBo.
[pomeccrl, mpoucxoismpe B 3¢MHBIX HeOpax W B
raapochepe, WX BIMSHAC HA OKU3HDb  JIFOJEH,
HEOOXOIUMOCTh UX H3YyUCHHS.

Pabora c nuaopmanmeii (C TEKCTOM U WILTIOCTPAITUSIMH
yaeOHUKa, CO ciaiiiaMu, (hoToMaTepruaiaMu).
W3yuenue npuniuna neicteus bapomerpa. M3mepenue
aTMOC(EPHOTO TABIICHUS OapOMETPOM.

Habmonenwe: OIIBITOB, JIEMOHCTPUPYIOLINX
atMoc(epHOEC [aBJICHWE, 3allOTCBAHUS  XOJOMHBIX
METaJNINYECKUX MTOBEPXHOCTEH.




CocraB u crtpoeHue armoctepsl. ATMmochepHoe
nmasinenve. Omnbir  Toppuuennu.  bapomerpsr, ux
OpuHIMO — JedictBusA.  EmuHunsl  atMocgepHOro
JIaBJICHUSL.

Conepxanue BomgHoro mapa B armocdepe. He-
HACBHIIIEHHBI W HachIIeHHBIH map. OTHOCH-TeNbHAs
BIAXXHOCTh BO3yXa. Ba)KHOCTh U3MEPEHUS BIAKHOCTH
Bo31yxa. ['urpomerp, ncuxpomerp.

Tyman, o0naka, 10X1b, poca — OOBSICHEHHE MPUYUH
WX BO3HHKHOBEHHS. | po3a, MOTHIEOTBO.

OTars! CTaHOBJICHUS U Pa3BUTHS aBUAIMK. Brl-natomuecs
JIETYNKH ¥ KOHCTPYKTOPBI CAMOJIETOB.

Konmponvnass paboma
«3eMIIs1 — MeCTO OOUTAaHUS YETOBEKA»

3apucoBKa cxeMbl cTpoeHus 3emid. M3mepenne
OTHOCHUTEIBHOH BIaXKHOCTH BO3/yXa C IIOMOIIBIO
TICUXpOMeETpa.

N3rotoBieHne rurpoMerpa.

BeigBrmxeHue runoTe3 0 NpUYNHAX BOSHIKHOBEHUS
aTMOC(EpHBIX SBICHHH.

O6cyxaeHne Ka4ecTBEHHBIX BOIPOCOB. Pemenue
Ka4eCTBEHHBIX M KOJIMIECTBEHHBIX 3a/1ad.
Beictymenue ¢ cooOmIeHNSIME M PE3CHTALMSIMH.
O6c¢yxeHne BEICTYIUICHUN yIaIUXCsL.

OueHKa 1eSTelIbHOCTH OTHOKJIACCHUKOB

YeJsioBek J0noJIHAET Npupoay (9 1) 3HaKOMCTBO C
IPOCTbIMU MEXaHU3MAMU. Ha-3nauenue MPOCTBIX
MEXaHHU3MOB.

OmnpeneneHrie MexXxaHWYecKOW paboTel.  EnuHMIBI
paboTEL. Y CIIOBHUS COBEPIICHHUS MEXaHUIECKON PabOTHL

3HAKOMCTBO C MPOCTHIMU MexaHu3Mamu. Habmonenne
JICCTBUSI TPOCTHIX MEXaHU3MOB, aBTOMATHYECKUX
YCTPOUCTB.

Hcnonbs3oBanue Mojeneit: st 00bsICHEHNUS TPUHITAIA
YCTPOUCTBA AJIEKTPOCTAHUMKA (MOZENU BOISHOH H
MapoBOU TYpOUH); IS U3yde-




OHeprust. Buipl MexaHMUYeCKOM SHEPTUU: KMHETHYecKas,
[MOTCHIIMAILHAS. Hcrounuku SHEPTuH, BUJIBI
MCTOYHMKOB JHEpPruu. BocmoiHseMble HCTOYHHUKH
pHepruu. [lumeBapeHne Kak MPOIECC BOCIOIHEHUS
PHEPTrUY YEJIOBEKOM. 3HAYCHHE COJNHEYHOW SHEPTHUd
IMJTs JKM3HU Ha 3eMIIe.

TemmoBele  aBuratenu. W3 UCTOpHUH  TEIUTOBBIX
neurateneid. IlapoBele mammubl Jx. Yarra, U. U.
[MomsyHoBa. IIpumMeHeHHE COBPEMEHHBIX TEIUIOBBIX
nBurareneid. JlBuratens  BHYTPEHHE-TO  CTOpaHWUSI.
[Ipunmun ero paeiictBus. Vcnonbp3oBaHuEe JBUTATENSA
BHYTPEHHETO CTOpaHUsl.

Ponb anektposHeprum B KHM3HM 00mIecTBa. Bubl

3JEKTPOCTAHIUH.
ABTOMaTHYeCKHE YCTPOMCTBA. IIpumepsnr
WCIONB30BaHUsSL ~ ABTOMAaTHUYECKUX  YCTPOWCTB B

TEXHHUKEC, HA TPOU3BO/ICTBC U B 6I>ITy.
Cpenctea cBs3u. CBeeHHS M3 HUCTOPHU WX Pa3-BUTHSL.
Tenerpad. Tenepon. Haznauenue mu-

HUsI TIPUHIMIIA pPabOThl JBHUTATENs BHYTPEHHE-TO
CTOpaHusT; TeJerpadHOro anmapara.
[IpuBenenne mnpuMEpOB: COBEPIICHUS MEXaHUYECKOU

paboThl; HCIOJB30BAHUS [BUTATENS BHYTPECHHETO
CrOpaHUsl; UCKYCCTBEHHBIX MaTe-pHaOB.
Pacrnio3HaBanue: BUJa  MEXAaHWYECKOM  DHEPTHH;
WCTOYHUKOB DJHEPrUM B TMPUPOJAE H  HAPOTHOM
XO3SICTBE.

Pabora ¢ komiekmusMH 00pa3loB HUCKYCCTBEHHBIX
MaTepHAaJIOB, MOJUMEPOB, KPHCTAILIOB.

BelpammyBanue kpucraia.

Pabora c uadopmarmeii (C TEKCTOM U WLTFOCTPAIHSIMA

yueOHHMKa, JINTEPATypod IO WCTOPHH TEIUIOBBIX
nsuratenei, c¢  VHTepHeTOoM; cO  claiaamu,
¢oTromaTepraTaMn M APYTUM  HJUIIOCTPATHBHBIM
MaTepHaioM).

OO6cyxeHue: BO3MOXKHOCTEH HCIIOJIb30BaHUs

ABTOMATHYECKUX YCTPOWCTB B IPOU3BOJCTBE, OBITY;
BIIMSIHUSL YeJIOBEKA Ha OKPYKAIOLIYIO




KpodoHa U TPOMKOTOBOPUTEISL. Paauo u Tene-BuaeHue.
Beifaronpecss  eCTECTBOMCHBITATENIM, WX pPOJIb B
CO3ZJaHMHM  OCHOB  ecrecTBO3HaHUA.  OCHOBHBIE
HAIpaBJICHHUsI COBPEMEHHBIX HAYYHBIX HCCIICIOBAHHUN B
00acT GU3UKU ¥ XUMHH.

HeobxoaumocTh co3/1aHusi HCKYCCTBEHHBIX MATEPHAIOB.
[lpumepsl  MCKYCCTBEHHBIX ~ MaTEepHAIOB M HUX

HCIIOJIb30BAHUE. Cnoco0b1 BBIpalIUBaHUs
UCKYCCTBEHHBIX KPUCTAJLIOB.
[Tomamepsr. [TomuaTunex, MOJUXJIOPBUHUIL,

MOJHMCTUPOT M JApyrHe IuactMmacchl. HarypansHble u
XMMHYECKUe BOJIOKHA. VX ucnosap30BaHue B OBITY.
OCHOBHBIE q)aKTOpLI BPCAHOIO BJIMAHUA ACATCIBHOCTU
YeJoBeKa Ha OKpyKamomlyio cpexy. Konrtpoms 3a
COCTOSIHHEM aTMoc(epbl M OCHOBHBIC CITOCOOBI €ro
ocymectBieHus.  Heobxomumocte  OOpeOBI €
3arpsI3HEHUEM OKpYXKalOIIEeH CpeaIbl.

Heo0xoamMocTh 3KOHOMHHM IIPHPOAHBIX PECYPCOB H
WCTIONIb30BaHUS HOBBIX TexHonoruid. CoBpeMeHHas
HayKa ¥ IpPOM3BOACTBO. PazBuTHE HayKu Kak crocod
MTO3HAHUSI OKPYKAIOIIETO MHpA.

Cpelly U METOJIOB 10 O0pbOE C 3arpsi3HEHUEM
OKPYXKAIOIIEH Cpepl.

Pemenne kauecTBEHHBIX M KOTUYECTBEHHBIX 3a/1ad.
Brimonaenwue maboparopHsix padot. PaboTa B
rpyImmax.

BeicTymnnenue ¢ cooOIeHUAME 1 IIPE3CHTAIUSMH.
OO0cy>kIeHUE BRICTYIUICHUH YIanuXcsl.

OteHka eITensHOCTH OTHOKIIACCHUKOB




Oxonuarnue mao6it.

OcHoOBHOE coJep:kaHue

OcHOBHBIE BI/IbI y4eOHOIH AesiTeJTbHOCTH
ydammxcst

Ponxp aBTOMaTWKM W JIIEKTPOHWKHA B YIPABICHUH
MPOM3BOACTBOM. KoMmbproTepu3amusi pON3BOICTBA.
Po6othl. Llexn-aBTOMaTHI.

Jlabopamopnvie pabometr:

«M3yuenue neiictBus pbruara», «M3yuenue necTBus
MPOCTBIX MEXaHU3MOBY, «BbIUUCICHHE MEXaHMYECKOH
pabotey, «COOpka ¥ WCHBITAaHHUE TENerPadHOTO
anmapara», «/I3MeHeHHe CBOWCTB MOJUAITHICHA IIPU
HarpeBaHum»,  «Pacmo3sHaBaHME  NPHPOJHBIX U
XUMHYECKUX BOIOKOH.

Koumponavnas paboma
«Mexanusmebl. PaboTa. DHeprus».

T'ooosaa kxonmponvnas paboma







