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NOSACHUTEJBHAS 3AITNCKA

Pa6ouasi porpamMma MocTpoeHa Ha OCHOBE HOPMATHBHBIX METOLHYECKUX JOKYMEHTOB:

—  @epepasibHOrO 3akoHa OT 7912.2012 Ne 273-03 «O6 obpasoBaHuu B Poccuiickoi
denepauyu» (pen. OT 06.03.2019).

— Tlpukaza MunoGpHayku OT 31032014 Ne253 «O6 yrBepknerun (enepanbHOTO
nepedHsi y4eOHHKOB, PEKOMEHIYEMBIX K WCIONb30BAHHMIO MPH peajn3aliid UMCIOLIMX
roCyJapCTBEHHYI0 AKKPEAHTALMIO 06pa3OBaTENbHbIX NPOrPaMM HAUAILHOTO obmero,
OCHOBHOTO OBLIEro M CpeIHero oduiero obpaszosanus» (pen. ot 05.07.2017).

— TIpukasa MuHUCTEPCTBA MPOCBELICHHA Poccuu ot 28.12.2018 Ne 345 «O (benepanbHOM
nepeyHe yu4eOHUKOB, PEKOMEHIYEMbIX K MCIIONB30BAHMIO TIPH peajn3aLiy MMEOIHX
FOCYAPCTBEHHYIO AKKPeuTaLHio 06pa30BaTENbHBIX MPOrPaMM  HAAILHOIO oduero,
OCHOBHOTO OBLLEro, CpeHero oduiero oOpa3oBaHusD

—  denepanbHOro roCyaapCcTBEHHOTO 06pa3oBaTENbHOrO CTaHIapTa OCHOBHOTO oOmero
oOpa3zoBaHus, YTBEPKIEHHbBII  MPAKA3OM MuHucTepcTBa 0oOpasoBanus M - HAyKH
Poccutickoii @enepaumu ot 17.12.2010 Ne 1897 (8 pen. npuxasa Ne 1577 ot 31.12.15):.

— OcHoBHOIl 00pa3zoBaTenbHON MPOrpaMMbl 000 wactHoro 06ueoOpasoBaTENLHOTO
yupexaenus — Jiuues Nol «CriyTHHK», TIPUHSTOH pELICHACM MeJarory4eckoro coBeTa
4acTHOTo 061Ie00Pa30BaTENbHOTO YUPEKACHHA - Juuest Nel «Cryrnuk» npotokon Nel
ot 05.09.2015 r n yTBEpKAEHHAs ANPEKTOPOM Jnuest Nel «Cryranky W10, EpmosieHko
npuka3 Ne 34-011 OT 08.09.2015r.

H OPUEHNUPOSAILd 1A HCHONb306ANIE yuefH0-MeMOOUHECKO20 KOMIIEKINA
«BBenenue B €CTECTBEHHO-HAYUHbIC MPEAMETBL. EcrecTBo3HaHue. S—O6 Ki1acchl», aBTOPbI A E.
I'ypesuy, I, A Ucaes,JI. C. [Tonrak. 2018

[EJIA U 3AJAYH

Lenb Kypea:

CriocoGCTBOBATh PA3BUTHIO YHALMXCA, MOBBILICHHIO HX pHTepeca K MO3HAHMIO 3aKOHOB
NpHUpOJibl, MOArOTOBKE HX K CHCTEMATHIECKOMY HU3Y4eHHIO KypCOB QHu3MKM M XMMHUM Ha
OCTEAYIONIHX 3Tanax 00yeHHs.

3agaum Kypcea:

- OCYLIECTBUTDH MEPBOHATAIILHOC O3HAKOMJIEHHE Y4YallUXcs C TeMU (pU3MUECKUMH U
XUMMYECKUMI SIBJIEHUSIMHA, C KOTOPBIMH OHH HETOCPENCTBEHHO CTANKMBAIOTCA B OKPYIKAIOLLEM
MHDE;,

- IPUBUTH HHTEPEC K N3YUCHHIO (pU3MKH U XUMUK,

- pasBuUTb MBILUICHUE YHALIHXCA, cOpMUpPOBTE Yy HHX yMEHHA CaMOCTOATEJIbHO
nproGpeTaTh M NPUMEHSTH SHAHMA, HaGIIONaTh 1 OOBCHATH (M3MUECKUE U XHMUYECKHE
SIBICHUS,

. OBJajieHue UIKOJbHUKAMK 3HAHWAMH 06 3IKCrepUMEHTANbHBIX (paktax, MOHATHSX,
3aKOHAX, TEOPUSX, METOAAX uznuecKoi 1 XUMUUECKOM HAYKH,

- popMHpOBaHUE MO3HABATENILHOTO unrepeca K (Qu3MKe, XUMHUH, PA3BATHE TBOPUECKUX
CIIOCOOHOCTEH, OCO3HAHHDIX MOTHBOB y4EHH.

MECTO NPEAMETA B YUEBHOM IJTAHE
Kypc paccuuTaH Ha 68 yueOHBIX 4acoB, B TOM HHCIC B 5. 6 knaccax no 34 yueOHbIX 4aca
u3 pacuera | yueOHbIi 4ac B HEACIIO.



IIJIAHUPYEMBIE PE3YJIBTATBI

JIMUHOCTHBIMH PE3yJibTATAMH H3YUCHHS NPEAMETa SBJIAIOTCA CJEAYIOLUIME yMEHHSA
Oco3HaBaTh ENMHCTBO M LEJOCTHOCTD OKPY/KAIOLIEro MHpa, BO3MOKHOCTH ero

v

[103HaBaeMOCTH U 0OBSICHUMOCTH HA OCHOBE JOCTKEHHH HayKH.

. [ToCTENeHHO BHICTPauBaTh COOCTBEHHOE LENOCTHOS MUpPOBO33pEHUE!

. BhIpadaTeIBaTh CBOU coBCTBEHHbIE OTBETHI HA OCHOBHbIC ’KM3HEHHbIE BOMPOCHI,
KOTOPbIE CTABUT JIMUHBIH JKU3HEHHbIH OTIBIT;

. yUUTBCS MPU3HABATH NPOTHBOPEUBOCTL 1 He3aBEPLIEHHOCTH CBOMX B3MJIALOB HA

MHp, BO3MOKHOCTb UX N3MEHEHHL.
VyuTbCs MCMONB30BATh CBOM B3MJISAAbL Ha Mup sl OObACHEHUS PasIUHUHbIX CUTYALIUH,
pelueHtst BOSHUKALOIINX npobiieM U U3BJICUEHHA JKU3HEHHBIX YPOKOB.

Oco3HABATh CBOW MHTEPECH, HAXOMUTb 1 u3yuaTb B yueOHMKAX MO PasHbIM npeameram
matepuai (13 MaKCHMyMa), MMEIOLIHH OTHOUICHHUE K cBouM MHTepecam. Hcrionb3oBaTh CBOM
pHTEpechl JULT BbIOOpA MHIMBHLYATbHOM obpazoBaTeNbHOH TPACKTOPHH, NOTEHIUMAIBHOM
Gynymeii nmpodeccnm 1 COOTBETCTBYIOLIErO MPOQHUILHOTO oOpa3zoBaHus.

TpuoGpeTaTh ONbIT yHacTHs B nesax, MPUHOCSLIMX MOJb3Y JIOAM.

OueHnBaTh KU3HEHHbIE CHTYallH C TOUKHM 3peHus 0e30macHoro oOpasa JKM3HH H
COXpaHEeHHs 3/0POBBA. VyuThCs BHIOMpPATh CTHIb MOBENCHH, npuBbIYKH, 00eCHenBaIOLIMe
GezonacHblii 00pa3 JKU3HH H COXpaHeHHe CBOEro 310pOBbi, 4 Taloke ONM3KHX Jrofedl u
OKPYKaIOLINX.

OueHuBaTh 9KOJIOTUYECKUI  PHUCK B3aiMOOTHOILIEHHI — 4enoBexa W NPUPOIbL.
dOpPMUPOBATH IKOJIOTHHUECKOE MBILLJIEHNE, YMEHHE OLeHUBaTh CBOKO [EeSATeNbHOCTb U MOCTYIKH
APYIUX JHOZIEH ¢ TOUKHM 3PCHHA COXpaHeHHs OKpYyJKaroLei CPesibl.

Cpedcmeon pascumiis JIMUHOCTHBIX PE3yJbTaTOB CITYKUT yueGHbI MaTepuall 1, MPEXIC
BCero, NPOAYKTHBHBIE 3aaHHA yueOHMKa, HALeNICHHbIC HA.

. HOpMHPOBAHHE OCHOB HAYHHOTO MHpOBO33peHHs 1 GU3NUIECKOro MBILLICHUSL;

. pocnuTanue yOeKAEeHHOCTH B BO3MOJKHOCTH  JIMANIEKTHYECKOTO  MO3HAHIA
MPHPOAB,

. pa3BHTHE UHTEILIEKTYa/bHbIX 11 TBOPYECKUX CrIOCOOHOCTEH.

MeTanpeaMeTHBIMHA PE3yIbTaTaMi uayuenus Kypca «QPusnka XUMUs) SBJISAETCS
popmupOBAHUE yHUBEPCATbHBIX yueOHbIX neitersuit (YYD

Pezynamusnvie YY/I:

CamocTosTeNbHO — OOHapyXHBaTh 1 dopmynupoBaTh npoOnemy B KJACCHOM ¢
HIMBHYabHOM yueOHOH NeATeIbHOCTH.

Bpieurarh BepCuy pereHui npobieMbl, OCO3HABATD KOHEUHBII Pe3y/bTaT, BbIOMpaTh 13
MpeUIOKEHHBIX CPEACTB A HCKATh CAMOCTOSITENIbHO CPENCTBa JOCTHKEHHUS LISJTH.

CocraBisiTh (MHAMBULYANbHO MM B rpynre) TUaH peLieHuA npobaemer. Paboras Mo
NpeuIoKEHHOMY M (unn) CaMOCTOSTENBHO COCTABJIEHHOMY [UTaHy, HMCMoib30BaTh Hapsiay ©
OCHOBHBIMH CpencTBaMn M JOTIOIHUTENbHBIE, CTIPaBOHHaAd nurepatypa, GusnHecKHe npuOopbl,
KOMTIBIOTED.

[TnanupoBaTh CBOO MHOUBUYATIbHYIO 06pa3oBaTebHYIO TPAeKTOPHIO.

PaBoTaTb MO CamOCTOATE]IBHO COCTABJIGHHOMY TUIAHY, CBEpAACH C HUM ¥ LENbIO
JeATENLHOCTH, HCTIPABIISA owHGKH, HCTIONB3Ys CaMOCTOATEIBHO rionoOpaHHbIE CPECTBA.

CaMOCTOATENBHO OCO3HABATh TPUTHHEL cBOEro ycrexa WM Heycrnexa H HAXOJHUTb
crocoBbl BHIXOAA 3 CHTYaLWH Heycrexa.

VMeTb OIEHHBATh CTENEHb yernemHocTy cBoeit MHAVBULY ATLHOM 06pa3oBaTeNbHOM
[eSITeNIbHOCTH.

JlaBaTb OLEHKY CBOHMM JIMMHOCTHBIM KadecTBaMm M HepTaM xapakTepa («KaKoB ),



ONpeNensTh HATIPABJIEHHs CBOGIO PasBUTH («KaKuM s XO4y CTATBY, «YTO MHE JUIi 3TOTO HAN0
ClHeJaThy).

Cpeocmsom  hopmuposaniis perynsTiBHbIX YV ]I Ciy:xut coOnioileHHe TEXHOJOTUH
npoBaeMHOro Juanora Ha 5Tane H3yueHHUs HOBOro Marepuana H TEXHONOrHsl OLEHNBAHMA
00pa3oBaTesibHbIX nocTikenuit (yaeOHbIX YCIEXOB).

IMosnasamensoie YY/I:

AHaJIM3NPOBATh, CPABHUBATD, naccupuuuposats n 0600mmaTh U3y YEHHbIE TTOHSATHS.

CTpouTh  JOTHYHOE  PAacCyiNICHHE, BKJIIOUAiOLlee  YCTAHOBJIGHME  MPHIHHHO-
CNeNCTBEHHBIX CBSI3ei.

[IpencTaBsTh uH(GOPMALHIO B BHJIE KOHCTICKTOB, TabuLL, cXeM, rpapuKoB.

ITpeoOpa3oBbIBATH nHGMOPMALIMIO U3 OJHOTO BHAA B apyroii u BeIOAPaTH yno0Hy0 AN
ce6st hopmy (uKcari U PEACTABICHIA uHGbOpPMALIH.

Vcrnonp3oBaTh  pasindHble  BHMABl  HTEHHA (u3yuatolee, ~ MPOCMOTPOBOE,
03HAKOMHITENLHOE, MOMCKOBOE), MPHEMBL CilyIaHHA.

CaMOMy C€O3/1aBaTh HCTOUHHKH uHQOPMALMA Pa3HOTO THMA M A PAsHBIX aynuTopuii,
cobmronath mpasuia uH(pOpPMALMOHHOH 0e30MaCHOCTH.

VMeTb MCIOJB30BATh KOMIBIOTEPHBIC M KOMMYHHMKALMOHHbIE TEeXHONOrWH  Kak
WHCTPYMEHT IUIAi JOCTHXKEHUA CBOHX Lesteit, YMeTh BbIOMPATh aeKBATHbIC 31a1C MpOrpaMMHO-
arnapaTHbIE CPEACTBA U CEPBHCBL.

Cpedcmeom  popmuposaniis nosuasatenbupix YYJL CIyKdT yueOHbIfi MaTepuan
MpesKie BCEro MPOLYKTHBHBIE 3anaHus ydeOHNKa, HALENEHHbIC Ha.

. NPOEKTHPOBAHUE W MPOBEACHHE HaGmoneHs  MPUPOMHBIX  ABJIGHUA  C
HCTIONb30BAHNEM HEOOXOMUMBIX H3MEPUTEIILHBIX npuOOpOB;

° pocnuTaHne YOEKIEHHOCTH B  BO3MOXKHOCTH JMANEKTUYECKOro  TO3HAHNA
PUPOIBI,

. IpUMEHEHHE MOJy4EHHbIX 3HAHUIT ¥ YMEHUH JUIs PELICHH NPAKTHYECKHX 3a71ad

[OBCEIHEBHOM KU3HH.

Kommynuxamuevie YV/I:

OrcrauBasl CBOIO TOUKY 3peHHs, TPUBOAUTE apryMeHTBI, ONTBEPIKAAs UX daxramu.

B aMcKycCMH YMETh BbIABUHYTH KOHTPapryMeHTEL, nepedpasiposaTh CBOIO MBICIb
(BnaneHne MEXaHu3MOM SKBUBAJICHTHbIX 3AMEH).

VyuThCsl KPUTHYHO OTHOCHTBCS K CBOCMY MHEHHIO, yMeTh NpH3HaBaTh omubOUHOCTh
cBOEro MHEHHUs (€Cau OHO TAaKOBO) U KOPPEKTUPOBATH €r0.

PasnnuaTh B MHCbMEHHOH U YCTHOMH pedr MHEHHE (Touky 3peHus), [I0KA3aTebCTBA
(aprymMeHTbI, (haKTbl), TUNIOTE3bI, AKCHOMBI, TEOPHH.

VMerh B3MJIAHYTH HA CHTYalHro C HHOM MO3WIMM ¥ JI0roBapuBaThCi € AObMH MHBIX
TO3ULIMH.

Cpedcmeom Gopmuposaniis KOMMYHHKATHBHBIX VY] cnykuT cobmoneHue TeXHONOTHH
npobIeMHOro 1anora (moByxaaromui 1 MOBONALIMI /NANOT) W OpraHu3alii paboTbl B
MaJIbIX FpYINax, a TaKkKe MCTIONb30BAHHC Ha ypOKax SJIEMEHTOB TEXHOJIOTHH MPOAYKTUBHOTO

YyTeHUs.

TIpeaMeTHbIMH pPe3yJIpTATAMH W3ydeHUs TPEIMETa «Du3vka U XUMHA» ABJISIOTCH
CIeyIOLHE YMEHHUSL.

dopmuposaniie 0CHOB HAYHOZO MUPOBOIZPEHUA U PUSUIECKOZO MBIULTEHU:

. pasnu4arhb SKCTIEPUMEHTANIbHBII 1 TEOpETUUECKHil CrIOCO0 NOSHAHMA NpUpPOABL,

. XapaKTepH30BaTh MEXAHHUECKOS JBIDKEHHE, B3aMMOACHCTBHA U MeXaHUYECKHE
CHUIBL, TIOHATHE 00 ATOMHO-MOJIEKYJAPHOM CTPOGHUH BEIECTBA 1 TPEX COCTOSTHMSIX BELLIECTBA.



Ipoexmuposanue U npogeoentie nabmodenus NPUPOOHbIX qanenudl ¢ UCHONL30BAHUCM
HeOOXOOUMBIX UMEPUMETbHBIX npuoopos:

. oLeHMBATh A0COMIOTHYIO MOTPEIHOCTD U3MepeHusi, TPUMEHATH METO/L PSZIOB;

. MPOBOAMTb HM3MEPCHHE CHbI TSOKECTH, CHJIbl yNpyrocTH,  CHJIbI TpeHus,
HabMoIeHNe 3aBMCHMOCTH  AABJICHHA cronBa SKMAKOCTH B 3aBHCUMOCTH  OT MJIOTHOCTH

SKUAKOCTH W BBICOTHI cro0a KHUAKOCTH, HaOnoaeHne ACHCTBUA BBITANIKMBAIOLIEH CHIbI H €€
n3MepeHue.

Jluanexmuveckuti Memod NO3HAHUSL PUPOObI:

o orepupoBaTh [POCTPAHCTBEHHO-BPEMEHHBIMI maclutabamu Mupa, CBeAEHHAMH O
crpoenun CONHEYHOH CHCTEMbI H MpencTaBNeHNsMU O €€ (popMIpOBAHNH,
. 0GOCHOBBIBATH B3AUMOCBSA3b XapaKTepa TerioBoro ABMKEHHS YacTULL BeLIecTBa 1

CBOMCTB BELIECTBA.

Pazeuniue uHMeIeKnyaibHbiX U meopHecKux cnocobnocmei:

. paspeLiaTb yuebuyro npodremy npu BEEIEHMU TOHATHS CKOPOCTH, MJOTHOCTH
BelecTsa, aHajau3e MpHIuH BO3HUKHOBEHHS CHJIBI YMPYrocTu n  CHJbI TpeHwusi, OMbITOB,
MOATBEPKAAI0LHX 3aKOH TTackaJisi, Cyl1ecTBOBaHNE BLITAKHBAOLIEH CHIIbL

[pumenenue NOJAYHEHHBIX spanuii w0 ymeHui Ona peutenust NPAKMUECKUx 3a0ay
106CeOHeBHOIl JICUIHU .

° OTIpeaeNATh LeHY NeNeHHA U3MEPHUTEJILHOTO npubopa,

) H3MEPSATL Maccy M obGbéM Tena, Temneparypy TeJa, [JIOTHOCTh TBEPABIX TENl H
JKHIAKOCTEH,

. Ha TMPAKTUKE MPUMEHATH 3aBUCHMOCTb OBICTPOTBI MPOLECCa aubdysnu 0T

TeMIIepaTyphl BELeCTBA, YCJIOBHC rIaBaHus Tell.

[IporpamMma  MpeAyCMATpHBACT dopmupoBatue Yy oOyuaromuxcs  CIeAyomnx
obmeyueOHbIX yMeHHil ¥ HABbIKOB, YHHBEPCAbHBIX crocoBOB IEATENbHOCTH M KIOUEBbIX
KOMIIETEHLIMI!

[To3nasamenbhas OesimeabHOCb.

o MCIONb30BaHIe Jid MO3HAHMA OKPYIKAIOLIEro MHpa pasintHbIX €CTECTBEHHO-
HAYYHBIX METOJIOB: HaGIoIeHIE, H3MEPEHNUE, SKCTIEPUMEHT, MOJIEJIUPOBAHUE,
o popmupoBaH1e yMeHHH pasnuiarTh (pakTbl, rUMOTE3bl, NPHUIMHBL CNECTBUSL,
I0Ka3aTeNbCTBA, 3AKOHbI, TEOPHH,
. oBNlajeHue  aJeKBATHBIMH cnocobamy  PELICHUA TEOPETUUECKHX  H
3KCITIEPUMEHTAJIbHBIX 3313,
. NpHOBPETEHNE OTbITA BBIABIDKCHITA runores fuis 0ObSCHEHHS N3BECTHBIX (akros

1 HKCTIEPUMEHTANLHO NPOBEPKH BBIIBUra€MBbIX THITOTE3.
n H([)Op.mcmuon;to-sco.a-m-fyumcanruencm OesmebHOCb!

e B/IAJIEHUE MOHOJIOTHUECKON 1 JHANIOrMY€eCcKOil Peybio, pa3BUTHE CcnocoOHOCTH
OHMUMAThH TOYKY 3peHUs coBeceiHIKa 1 NPU3HABATH MPABO HA MHOE MHEHHE,
® WCIIOJIb30BaHNe Ui PELICHUS No3HABATENbHBIX W KOMMYHHMKATHBHbIX 33734

pasNUHBIX HCTOYHNKOB pH(popMaLHH.
Peqhnexcuenas OesmenbHOCb:

o BlaJieHMe HaBblkamMi KOHTPOJUL 1 olEHKH CBOEl JEATENBHOCTH, YyMCHHEM
npenBHeTh BOIMOIKHBIE pesy/bTaThl CBOUX AeiCTBUI,
° opraHuzaLms yueOHOIl  1eATeNbHOCTI [OCTAHOBKA I€JH, [UIAHNPOBAHUE,

onpeneneﬂﬁe OITUMAJILHOTO COOTHOLUEHMS LEIH 1 CPEACTB.

Bup nesateJibHOCTH Kypca — no3Hasare/bHad nesTeNbHOCTh



COJIEPKAHHUE KYPCA

S kaace

Beenenne

T[Tpuposa uBas ¥ HEKNBA. Slpnenus npupozbl. UenoBex — 4acTh MPUPOALL Bnusnue
yenopeka Ha npupoay. HeodXoaumocTh U3y eHHA NMPUPOAB! M OePEsKHOTO OTHOLUCHHA K Hel.

Oxpata npupospl. Pusnka 1 XUMHs — HayKH O MPUPOJIE. Uro n3yuaer dusnka. Tena u
pemecrsa. Urto usyyaer xumus. HayuHble METOIBI U3ydeHus: NPUPOAbL. HabJI0IeHHE, OIIbIT,
TEOPUSL.

3HAKOMCTBO C mpocTeiiimM QU3NIECKUM 1 XUMHUECKUM 000pyIOBaHHEM! npobupka,
ko016, TabopaTOPHbIil CTakaH, BOPOHKA, [UMNeTKa, LnaTeb, NJIaCTMAaCCOBBIN U METAJUTMYECKHH
[ITATUBBI, JAepKaTeiab UL npoOupoK. HarpeBaTesbHbli npu6op, OCOOEHHOCTH  IIAMEHH.
[IpaBuiia HarpeBaHMs BELICCTBA. UsmepuTenbHble NprOOpsL. nuHelKa, U3MepHTe/ibHas JIEHTa,
BeChbl, TEPMOMETP, MEH3ypKa (e HULLBI M3MepeHuH, IKana npubopa, LeHa AENeHHUs, TPeac
U3MepeHuii, mpaBuia TONTb30BAHMA).

JlaBopamopnvie padontel u ONvINLl

3HaKOMCTBO € J1a00paTopHbIM oGopynoBaHneM. 3HAKOMCTBO  C M3MepHUTENIbHBIMI
npubopamu. OnpeneneHne pa3mepoB (pM3UUECKOro TEJa. Wamepenns oObeMa KHAKOCTH.
Wamepenue o0bema TBEPAOro TeJIa.

Tena v BELECTBA

XapakTepuCTHKH Tel M BELIECTD (popma, oObem, LBET, sanax). OpraHu4eckue H
HEOPraHUYeCKHe BEILCCTBA. Teepaoe, KUAKOE H ra3000pasHoe COCTOSIHWS BELIECTBA. Macca
tena. Maccbl pa3IHuHbIX Tejl B NPUPOAC. Jranon macchl. Beckl. Temneparypa. TepMOMETPBL.

JlenuMOCTb BELIECTBA. MojJieKyJibl, aTOMbI, HOHBIL TIpencTaBieHue O pasmepax HacTiil
gelecTBa. JBWKEHHE 4acTHLL BELICCTBA. CBsi3b CKOPOCTH JIBMIKEHHMS YaCTHLL C TeMrepaTypon.

Tuddy3sust B TBEPABIX TEIAX, JKHIKOCTAX ¥ rasax. B3anmoaencTsue 1acTiil BELeCTBA U
atomoB, IlosicHeHne CTPOEHHA 1 CBOMCTB TBEPABIX TEL, JKUAKOCTEH M ras’os C MOJIEKYJISIPHOH
toukn 3penus. CTpoeHne atoma M HOHA. XyuMudeckue 3meMeHTbl (KMCIOopoX, a30T, BOIOPOL,
JKEJE30,

amoMunuil, memb, docdop, cepa). 3HAKH XHMHUUYCCKUX yneMeHTOB. lleprofnyecKasn
cucrema JI. Y. Menneneesa. [IpocTbie W CJIOKHBIC gelecTBa (KMCJIOpOA, 30T, BOAZ,
yriexucIiblii ras, nopapeHHas conb). Kucnopon. I'openne B kucnopozae. POTOCHHTES. Bonopoa.
Bo3ayx — CMeCb Ia30B. PacTBOpbl M B3BECH. Bona. Boma kak pacTBOPUTEID. Oumucrka
npuponHoit Boap!. [110THOCTD BELIECTBA.

JlaGopamopnsie padombl u ONbImbl

CpaBHeHHe XapaKTEPUCTHK ren. HabmoneHue pa3iMaHbIX COCTOSIHMI  BELIEeCTBA.
MamepeHie Macchl Tea Ha PBIYAXKHBIX BECAX. M3mepenne TeMreparypbl BOAbL H BO3/yXa.
Habnronenue JIEIUMOCTH  BELIECTBA. HaGmopeHue  sBICHHS mnddysnu.  Hadmonenue
B3aUMOJEHCTBIS  YacTHLl  PasiaudHbIX pemects. HabmoneHne ropeHius. OGHapyxeHHe
KHCJIOpOzia B COCTaBe BO3MYyXa. [IpuroToBIeHHE PacTBOpa € OTpeneseHHOH MaccoBoil moneit
OBAPEHHOI COMH. PasaencHue pacTBOPUMBIX H HepacTBOPUMBIX BEIIECTB UIBTPOBAHHEM.
Vi3smepeHue MIOTHOCTH BEIIECTBA.

B3aumoaencTeHe Tedl

V3MeHeHue CKOpoCTH M dbopmbl Ten mpu  HX pzaumoneiicTeuu.  JleicTBrue U
npomaoneﬁcmue,

Cuna KaK XapaxTepuCTHKa paaumoneiicTeus.  JnHaMOMETP. HpioToH — €auHHULA
n3meperus cuipl. MHEpLits. [IposiBeHue HHEPLIH, npuMepsl ee yueTa 1 npumenenns. Macca
KaK Mepa MHEPTHOCTH. ['paBUTALIMOHHO® prauMmoneiicTeue. I paBUuTalHOHHOC B3aUMO/IeliCTBHE 1
Bcenennasi, Cuna TAKECTH. JaBUCHMOCT CHIIBL TAUKECTH OT MACCEL. Tlebopmauust. PasmuiHble
bl aeopmarty, Crta ynpyrocri, ee HanpasleHue. 3aBicuMOCTb CHIIB! yrpyrocTH OT AAe-



dopmaruu. Cuna TpEHHS. 3aBMCHMOCTb CHIIBI TPEHHsl OT CHMIIbI TSHKECTH H Ka4yecTBa
0OpaboTKK TOBEPXHOCTEH. Ponb TpeHus B TPUpoOAE M TEXHMKE. Crnioco0bl  yCHIIEHUs U
ocnabeHus TPEHHUSI.

DeKTPUYECKOE paumoneiicteie. OObsCHEHHE BJIEKTPHIECKOTO B3aMMOJCHCTBYS HA
OCHOBE JIEKTPOHHON TeopHH. DJIEKTPHU3aLHA TEJ tpenuem. Ilepenata 3MEKTPUIECKOTO 3apsiza
Mpy CONPUKOCHOBCHUH. B3anMOIeHCTBIE OAHOMMEHHO H PasHOMMEHHO 3apsDKEHHbBIX TEJL.

MaruuTHOE B3aMMOJCHCTBHE. ITocTOsIHHBIE MArHHUTBI, HX nelicTBUe Ha JKEJIC3HBIE TeJld.
[Monoca MarHuToB. MarHuTHBIE CTPEJIKH. Jemist Kak Mardut. OpUEHTHPOBAHKE MO KOMITACY.

TIpyuMeHeH e TIOCTOAHHBIX MArHHTOB. JlaBeHue TeNa Ha Onopy. 3aBMCHMOCTD JaBJICHUA
orT ruiomamd omopsl. Ilackane — eHMHNLA m3mepennst fasnenus. Ilepenaya AaBieHiA
JKHIKOCTAMU M rasamu. 3aKoH Mackans. Jlapnenue Ha ryOMHE JKAIKOCTH. CooOuiarormecs
COCYAiBI, WX MPUMEHEHHE. JleficTBUE JKIIKOCTEH Ha MOTPYXKEHHOE B HUX TeJo. ApXHMEI0Ba
cuita. 3aBUCHMOCTb apXMUMENOBOH CHilbl OT POAd JKMAKOCTH U OT oObema MOrpy’KEHHOH 4acTH
tena, YCIOBUs rUiaBaHus TEIL.

Jla6opamoprsie padontsl u ONbINtbl

HabnioeHne BO3HMKHOBEHMs CHIbI ynpyrocTh npu aedopmanuu. Habnonenne
pa3NUUHbIX BUIOB neopmanuu. Mecnenoanne 3aBMCHMOCTH CHJIIbI YITPYTOCTH OT nedopMaL.
W3mepenue Cullbl TPEHHA. Ha6ofeH1e 3aBUCUMOCTH MHEPTHOCTH OT Mmaccel Tesa. M3yueHue
pas/YHBIX  BHIOB  TPEHMS Habmoenue  B3aMMOMEHCTBHA HAANIEKTPU30BAHHbIX  TEJL.
HabmoaeHue MarHMTHOrO paanmoneiicTeus.  OmpeneneHue  JaBJICHUA Tena Ha OMOpY.
HabmioieHue 3aBUCHMOCTH JIaBJICHHA JKMIKOCTH OT TUIyOuHBI MOTPYIKEHHA. Habnionenue
yPOBHS JKMJKOCTH B cooBuaomuxesa cocynax. HMsmepenne pprrankupaioieit cunbl. OT 1ero
3aBHCUT BbITAJIKUBAOLAs (apx1MenIoBa) cuna? BpisicHeHKe YCIOBHs NlaBaHuA T,

@u3nyecKHe H XHMHYECKHE SABJICHH

MEXAHWYECKHE SIBJIEHUA

[ousTHe 06 OTHOCHTENBHOCTH MEXaHHUECKOTO nByKeHUs, PasHOOOpasHbie  BUILI
MEXAHMUECKOro JBHIKCHNA (NpsIMOJIMHEHHOE, KpUBOJIMHEHHOE, JABIKEHHE TIO OKPY’KHOCTH,
KonebaTebHOE). MexaHnueckoe ABHKCHHIE B [PUPOJE M TEXHHKE. IlyTb U BpeMA JBIDKCHH.
CKOpOCTb  ABMIKCHHA. PaBHOMEpHOE, YCKOpEHHOC H 3aMeUIeHHOE BHIKEHHA. 3ByK Kak
pcrounnk  uagopmaiii 00  OKPYKAIOUEM mupe. MCTOUHMKHM  3BYK2. Konebanue —
HEOBXOIMMOE YCIOBHE BOSHHKHOBEHN 3pyka. OTpaKeHHE 3BYKA. Ixo. ['ono¢ U ciyX, ropTaHb
1 yXO.

TEILJIOBBIE SIBJEHW

Wsmenenue ofbeMa TBEPABIX, JKHUAKMX H ra3000pa3HbIX TeJ NPH HArpesaHuil M
OXJIKICHHA, YUeT TEroBOro pactnpeHiti W WCIIONIB30BaHHE ero B TEXHHKE. [TnaBnaenue u
orBepaesanye. TasHue CHEra, 3aMep3aHne BOZBI, BbIMIABKA yyryHa u CTajy, M3rOTOBJIEHHUE
neranei OTJIUBKOM.

Hcnapenue scunkocreil. (OxnaxaeHue JKUAKOCTE 1pH ycrapernu.) KoHneHcauus.
Tennonepenava.

JlaBopamopnvie pabomvl 1 ONwmbl

HM3mepenue MyTH W BPEMCHH BIDKEHHs. BpIUHCIEHNHE CKOPOCTH nBIKeHMs OpycKa.
Ha6niofenue OTHOCHTENBHOCTH ABHIKCHHA. Habmoaenne HMCTOYHUKOB 3BYKA. HaGnionenue
U3MEHeHMs JUIMHbI Tea MpH HAarpeBaHui i oxnasieHny. HaOmoaeHne u3MEHEHUA obbema
SKHKOCTEil 1 ra30B TPH HArpeBaHun i oxnaxnennn. Harpesanue crexnanHoil TpyOku. OTINBKA
UrpyLIEYHOTO COJIATHKA, HaGmonenne 3a TIaBjeHHeM CHETa. Habntonenue wucnapeHus 1
KOHJEeHCaLMy BOMbl. PacTBOperne cojm i BbIMApHBaHue €€ U3 pacTBopa. OT uero 3aBHCHT
CKOPOCTb  MCTIAPEHMs IKHIKOCTH. Habniofenne OXJI@KACHHs KHAKOCTH TpPH MCrapeHu.
Habmopenne KureHust BOAbI. Pa3mMerka wmKanbl TepMOMETPa. HabmoaeHue TernaonpoBoAHOCTH
BOJIbI M BO3YXA.
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PuznuecKHe H XHM HuecKHue ABJICHHS

JIEKTPOMATHUTHBIE SIBJIEHMSL

DnekTpHHUECKHil TOK KaK HarpasJeHHOT JBMKEHHE DJIEKTPUUECKUX 3apAL0B. CuJia TOKa.
Ammnepmerp. Amriep — €AHHHIA M3MEpPEeHHsl CHIIbI TOKA. [ToCTOSIHHBII 1 TIePeMEHHbII TOK.

Hanpsokenue. BonbT™METP. BoJbT — AWHHLA M3MEPEHMs HATpPKEHH. VCTOUHHKH
roka: Garapeiika, aKKyMmyJsTOp, rEHEPATOp 3JIEeKTPUUECKOro TOKa (6e3 paccMOTpeHus HX
yCTPOHCTBA).

Jnexrpuueckue uenu. [apamiebHoe 1 HOCTIEIOBATEIbHOE CoeHerNs. JIeHCTBHS TOKA.
TeruioBoe neiicTaue ToKa. JIaMIIbl HAaKANMBAHMS, DIEKTPOHATPEBATEILHBIC npuOopbL.

MarauTHOe JEeHCTBHE TOKa. DnexTPOMArHuThl U HX PUMEHEHHE. JleiicTBME MarHuTa
HABLTOK. DIEKTPOABUIraTEIH. XUMUUECKOe JeHCTBIE TOKA.

CBETOBBIE SIBJIEHUS

Cper Kak HCTOUHMK MH(OpMaLIH yesyoBeka 00 OKpy’XKatoLeM MHUPE. MUcTOUHUKM CBETA!
spesp, COMHLE, SJEKTpUYEcKHe JaMilbl u mp. IlpamonuueiiHoe pACrpOCTPaHEHHE CBETA,
oOpasoBaHue teneii. OrpaxeHue CBETa. 3epkana. Ilpenomnenue CBETA. JIMH3BI, WX THIbLI H
J3MeHeHHe ¢ MX TMOMOLIbIO (POpMbl CBETOBOTO nyuka. OnTHyecKue npubopsl: (poToannapar,
MPOEKLMOHHbIH anmapar, MHKPOCKOTI, TEJIECKOM (HA3HAUCHHE nprGOpOB, HCMOJIBL30BAHNE B HHIX
nuu3 ¥ 3epkai). [as u OvKm. Paznoskenue 6eoro ceera B CeKTp. Panyra.

XUMUYECKHUE SIBJIEHIS

XpMuueckue peakiuu, uX NpusHakn H YCNIOBHs MX MPOTCKAHHL. CoxpaHeHne Macchl
BeliecTBa MpH XHUMHAYECKHX peakuusx. Peakuun coenMHEHUs1 U Pa3JIOKEHH. ['openne Kak
peaKiys COCNHHEHNA. Oxcuapl (yrnexucnpii ras, HeraueHas M3BECTh, KBApIl), HAXOKACHHUE B
npupoze, (usuueckue 1 XUMUYECKHEe CBOWCTBA; MPUMEHEHHE. KucnoThl, mpapuia padoTel €
KUCTIOTaMH, X TpuMeHeHue, OCHOBAHUS. CpoiicTBa LIENOYEH, npaBna paboThl ¢ HUMH, HX
dusnHecKue 1 HEKOTOPBIC XUMUUECKHe CBOHCTBA, MPUMEHCHHE. Couu (noBapenHas COlb, COA,
MeJI, Mpamop, U3BECTHAK, MeIHBIi Kymopoc 1 p.). Haubonee xapakTepHbie MPUMEHEHHA conen.
Haubosiee H3BECTHDIE OPraHHUTICCKUE BelecTBa — YyreBozbl (MJHOK03a, caxapo3a, Kpaxmai),
HEeKOTOpbIe MX CBOMCTBA, MPUMEHCHNE, Genky, UX PONb B JKHM3HU HEJIOBEK, MCKYCCTBEHHAs
[IHLIA; JKAPbI, X POJIb B XKM3HH 4eJIOBEKa, HCTIOJIb30BaHHe B TEXHHUKE, MPUPOMHBIA ra3 1 HePTh,
MPOAYKThI MX nepepaboTKH.

Jlabopamopieie padomul u OnuImb

[TocnenoBaTeNbHOE COCANHEHUE. [TapanienbHOe coeuHeHuE. HabmroneHue pasinydHbIX
neiicreuit Toka. COopka MpoCTElilero 1eKTpOMArinTa. JleitcTBHE HA TPOBOIHMK C TOKOM. Cser
1 TeHp., OTpaKEHHE CBETA 3EPKAJIOM. Ha6nioneHue OTpaxeHus CBETa B sepkane. [lony4eHHe
u300pakeHust B MJIOCKOM sepkane. Habmonenne 32 npesoMyeHHeM CBETa. Habnionenue
n300pakeHnil B JIMH3E. HaGiofeHKe CIEKTPa COIHEUHOro CBeTa. Habmonenue Gu3nHecKix u
XUMHAYECKHX  SBICHUI. JlefictBu€ KMCIOT H OCHOBAHMH Ha HMHIMKATOPBL BoisicHEHHE
pacTBOPHMOCTH coseii B Bojie. Pacro3HaBaHne Kpaxmasna.

YenoBeK H NPUPOAA

3EMJIST — IJTAHETA COJIHEYHOI1 CH CTEMbI

3pesnHoe HeOO: CO3BE3NMA, MUIAHETDL Pa3suTue npencrasneﬂuif{ yenoseka O 3eMI€.
Conueunas cucrema, CoHUE. J(BuKeHne 3eMiu: BpaleHre BOKPYT coBeTBEHHOI OCH, CMEHA
JUHST M HOYHM Ha PasNMyHbIX LIMPOTaX, obpauienue 3emnu BOKPYT CoJHLa, HAKJIOH 3eMHOIT OCH K
HNOCKOCTH ee OpOHTHI, CMeHa BPEMEH rona. JlyHa — CIOYTHHK Jemym, @azet JlyHsr. M3meHeHne
FOPM3OHTANIbHBIX KOOPAHHAT neGecHbIX Tejl B TEUCHHE CYTOK. 3HAKOMCTBO C TPOCTEHLIMMA
ACTPOHOMUYECKUMH npubopamu: actponsibus, TENeCKor. WcenenoBanusi  KOCMHUECKOTO
npocrpancTea. K. 9. Lnonkosckuit, C. IL Koposnes — OCHOBATEIN COBETCKOI KOCMOHABTHKH.



JO. A. larapud — mnepBblii KOCMOHABT Jemnu. MckyccTBeHHbIE CIYTHHKH 3eMuIu.
OpGuTanbHble KOCMUYECKHE CTAHLHH. Kopabnu MHOropasoBOro MCroJb3OBaHMA. IIporpamMmMbl
OCBOEHHMS KOCMOCA: OTEYECTBEHHDIC, 3apy6exKHbIE, MEKAYHAPOAHDIE.

3EMJISI — MECTO OBUATAHUA YEJOBEKA

Jlutocepa, MAHTHS, SAPO; YBENTHIEHUE [7IOTHOCTH ¥ TeMrepaTypbl 3eMiH ¢ rnyOrHOIL
M3yueHue 3eMHBIX HEIP. I'unpocdepa. Cya0XOnCTBO. Hccnenopanne MOpCKHX rityOuH.

Armocdepa. ATMOCHEPHOE NABJICHME, Gapomerp. BnaxHOCTb BO3MYXa, ornpeneseHune
OTHOCHTEJIbHOM BJIQXKHOCTH. ATmochepHble SBJIEHHs, TPOM M MOJIHHUA. Ocsoenue aTMochepbl
YEJIOBEKOM.

YEJIOBEK JIOTIOJIHAET ITPH POLY

Mexauu3mbl.  MexaHH4ecKas pabora.  OHEpPrus. CunTeTHUECKHe — Marepualbl.
MexaHu3Mbl — TOMOLIHHKH 1€T0BEKa. ITpocTble MEXaHH3Mb, pbluar, HaKJIOHHAA MJIOCKOCTD,
MOABMKHBIA 1 HEMONBWKHBIN OJOKH, WX Ha3HAuCHHC. Mexannueckas pabota, ycnoBHs €€
cosepuienus. Jhxoynb — CAMHULA usmepenuss  paboTHL Dueprust. MCTOYHHUKH SHEPTHH.
PaznuuHbie BUABI TOTIIMBA. ConHeuHas 3Heprus, ee pojb AJA sku3HK Ha 3emiie. TeruoBbIe
JBMraTesH, MBMTATENN BHYTPEHHErO cropaHusi, WX MNPUMEHCHHE, Tennosble, aTOMHBIE H
THAPO3IEKTPOCTAHLIMH.

Co3faHue MaTepualioB C 3apaHee 3aaHHbIME CBOICTBaMM: TBEPIBIC, KaponpOYHbIE,
MOPO30CTOMKHE MaTEPUAIDL, HICKYCCTBEHHBIE KPUCTALIbL. ITonuMepsl, CBOWCTBA U MPUMEHEHHC
HeKOTOPBIX M3 HHX. BOJOKHA: MPUPOAHDIC M WCKYCCTBEHHBIE, MX cpoiicTBa M NMPUMEHEHHE.
Kayuyku 1 pe3nHa, uxX cBOICTBA ¥ MPUMEHEHHE.

B3AMMOCBSI3b YEJOBEKA 1 MPUPO/IbL

3arpsizHeHue arMochepbl U ruapocdepsl, X BIUIHIE Ha snoposbe mozeit. KonTposik 32
cocrosinieM  armocdepbl M rugpocepel.  PanvoHAIbHOC WCMOJIb30BAaHNE  TOTUIHBA.
Mcrnonp3oBanne SHEPruu pex, BeTpa, NPUIIUBOB, Teruia 3eMiTi, SHEpruu ConHuaA.

CospeMeHHas Hayka M npoussoacTso. Cpeacrsa CBA3H. 3HaHMs, MX POJib B JKH3HH
wenosexa u obiectsa. Kak moay no3HaoT OKpY KAIOULHH MHP (Hayka Buepa, CeroaHs, 3aBTPA).
VnpasieHne — NPOU3BOACTEOM. pojib  aBTOMATHKH, 3NEKTPOHUKH. KomrnbroTepu3alns
MPOU3BOJICTBA. PoBoTbl, Ilexu-asromaTbl. CpeacTsa CBAsH 1 nepesaya HHHOPMALMNL: tenerpad,
TenedoH, paauocsssb (PanMOCTaHLIA, PAIMOBOIHBI, AHTEHHA, TIPUEMHIL, rpOMKOFOBopmenb),
TeneBUACHHE.

Jla6opamopnsie pabombl i Onblmbl

HarioieHue 38e3NHOr0 Heda. Habmonexnue JlyHbl B TEJCCKOM. OnpezeneHue asumyTa
CosHua ¢ TIOMOLIBIO KOMMaca. WaroTopnenue actponsonu u ompenenesue ¢ ee MOMOUIBIO
BBICOTHI 3B€31. ¥13MepeHne armoc(epHOro NaBJeHNsA GapomeTpom. Msrotossierne TUrpOMETPA.
Msyuenue JeHCTBUs periard. Wsyuenue nAeHCTBUA MPOCTBIX MEXaHM3MOB, BBIUMHCICHHE
MexaHnueckoil paboThl. BhIpalliBaHie KpuCTaIa. 3HAKOMCTBO © KOJUIeKLMeN racTMace.
JHAKOMCTBO C KOJUIEKLHEH BOJOKOH. PacrosHaBaHHe MPUPOMHBIX M XUMUIECKIX BOJIOKOH.
Wsmenenue (GOpMbl MONHITHICHA npu  HarpeBaHuu. Wsyuenue ACHCTBHA TenerpadHoro
anmapara.



TemaTH4yecKoe NJIAHAPOBAHKE
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