I'ocynapcrBenHoe 0101:KeTHOE 0011€00Pa30BaTe/IbHOE YUpeKIeHne
Camapckoii o0s1acT
cpenHsis 001eo0pa3oBaTe/ibHAs HIKO0JA HMEHH IOJHOI0 KaBaJjiepa opaena CiaBbl
Auekcanapa Muxaitsouya Illynaiikuna c¢. Crapsiii AMaHak
MYHHIHMIAAbHOro paiiona IloxsucrHeBcknii Camapckoi odj1acTu

IIpoBepeno YTBepKIACHO
3aM. qupekropa o YBP npukazom Ne 109 - og
otr« 06 » 06 20 r.
(noamnuce) (®HO)
« _» 2025 T. Jupekrop
DU
C=RU, 0="B0Y COL (mozmace) (PHO)
um. A.M. LWLynaiiknHa c.
Crapbin AmaHak, CN="
XmeneBa MapuvHa
HukonaesHa ",
E=svu_st_amanak_sch
‘ \ @63edu.ru
00d59d25dea581e006
2025-09-20 20:08:52
PABOYASA ITPOT'PAMMA

[Ipenmer (kypc) BBeneHue B €CTECTBEHHO — Hay4YHBIE MTPEIMETHI

Knacc 5

OO6111ee KOIMYECTBO YacoB MO yueOHOMY I1aHy - 70 4yacoB

(110 35 4.B 1oj1 /110 1 4. B HEJEIIO)

CocraBnena B cooTBeTcTBUU ¢ DeepanbHOil paboueli mporpaMMon 1o
Ddusuke

YueOHuKu:
- I'ypesuu A. E., Hcaee J[. A., [loumax JI. C. BBeneHue B €CTECTBEHHO-HAy4YHBIE
npeametsl. EcrectBozHanune. @usnka. Xumusa. S—6 knacceel. M.: [Ipocsemenue, 2025 T.

Paccmorpena Ha 3acenanuu MO __YYUTENEH €CTECTBEHHBIX U TOYHBIX HAYK
(Ha3BaHHE METOAMYECKOrO OOBETNHEHUS)

[Ipotokomn Ne OT « » 2025 r.

PykoBonurens MO Kuppsmesa B.A.

(TT0TIHCh) (PHO)



[NOACHUTEJIBHAS 3ATINCKA

[Ipennaraemasi pabouasi mporpamMma peajusyercss B yueOHuke «BBenenue B
€CTECTBEHHO-Hay4YHble mpeameThl. EctecTBo3Hanume. 5—6 kiaccel», aBTOophl A. E.
I'ypeBuuy, . A. Ucaes, JI. C. IToHTak.

[IporpamMma cocTaBieHa Ha OCHOBE (DYyHAaMEHTAIBHOTO sIpa COoIep KaHus 00IIEro
oOpazoBaHusi U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
OporpaMMbl  OCHOBHOTO 00mIero oOpa3oBaHus, NpelacTaBieHHbIXx B Cranpapre
OCHOBHOT'O 00IIIET0 00pa3oBaHuUs.

Conepxanue mOporpaMMbl HUMEET OCOOCHHOCTH, OOYCIIOBJICHHBIC, BO-TIEPBBIX,
3a/la4aMu Pa3BUTHSA, OOYYCHUS M BOCIUTAHUS YYalIUXCs, 3aJaHHBIMU COLUAJIbHBIMU
TpeOOBAHUSIMU K YPOBHIO Pa3BUTUS UX JUYHOCTHBIX M I1O3HABATENIbHBIX KAYECTB;
BOBTOPBIX, MPEIMETHBIM COJCPKAHUEM CHCTEMBbI OOIIETr0 CpelaHero oOpa3OBaHMUs; B-
TPETHUX, ICUXOJIOTUYECKUMHU BO3PACTHBIMU OCOOCHHOCTSMU 00Y4YaeMBbIX.

[Iporpamma BKJIIOYAET MOSICHUTENBHYIO 3aMUCKY C TPEOOBAHUSIMU K Pe3yJibTaTam
oOyudeHus; COJEp)KaHHWE Kypca C IIepeYyHeM pasJieioB; MPUMEPHOE IOYpPOUYHO-
TEMATUYECKOE TUIAHUPOBAHUE C YKa3aHUEM MUHUMAJIBLHOIO YUCJIa YacOB, OTBOJUMBIX HA
UX W3Yy4YeHHUE, OINpPEICICHHEeM OCHOBHBIX BUIOB Y4€OHOW NEATEIHHOCTH MIKOJHLHUKOB,
PEKOMEHJAallMU IO OCHALEHUIO Y4eOHOr 0 Mpoliecca.

OO01ast xapakTepucTUKa yueOHOro nmpeamera

«BBeneHne B €CTECTBEHHO-HAay4Hble TMpeAMEThl. EcTecTBO3HaHue» —
WHTETPUPOBAHHBIM KypC IS MIIQJIIIAX TOAPOCTKOB, B COJEPKAHUH KOTOPOTO
paccMaTpUBAIOTCS IyTH NTO3HAHUS YEJIOBEKOM MPUPOJIBI.

N3yueHue HaHHOTO Kypca B OCHOBHOM IIKOJIE HANPaBJIEHO Ha JOCTHUKECHUE
CJIeIYIOLIUX LIeJIeH:

— MPONEACBTUKA OCHOB (DPM3UKHU U XUMHH;

— TIOJlyYEHHE YYalIUMUCS MPEACTABICHUN O METOoJaX HAyYHOTO IO3HAHMS
npupoabl; (GOpPMHUPOBAHUE DIEMEHTAPHBIX YMEHHUW, CBS3aHHBIX C BBINOJTHECHHUEM
y4e0HOTO J1abOpaTOPHOTO IKCIIEPUMEHTA (MCCIIECIOBAHUS );

— d¢opMupoBaHHE Yy YyUYalIUXCs YCTOWYMBOTO WHTEpeca K MpeaMeTam
€CTECTBEHHO-HAYYHOTO ITUKJIA (B YaCTHOCTH, K (DU3UKE U XUMUH).

BBenenune ¢pu3nku u XMMUM Ha paHHEH cTaauu o0ydeHus B 5—o6 kinaccax TpedyeT
U3MEHEHHUS Kak (OpMBI H3JIOKEHUS Y4eOHOro marepuana, TaKk U METOAMKU €ro
npenojaBanus. [loaTomy ocoboe BHMMaHUE B NpPOrpaMMe YAEIEHO (POHTAIbHBIM
AKCIIEPUMEHTAJIbHBIM 3aaHusM. [lpeamornaraercs, 4yTo Ba)kHOE MECTO B MPOLECCE
paboThI HAJL KypCOM 3aMyT PUCYHKHU PA3IUYHBIX SBJICHUH, OMBITOB U U3MEPUTEIbHBIX
npubopoB. bosbiioe KOJIWYECTBO KaYyeCTBEHHBIX BOIMPOCOB, MCIOJIb30BAHUE HUTPOBBIX
CUTYallMil B MpenojaBaHUU JOHKHO CIIOCOOCTBOBATH CO3/IaHUIO MHTEpECca yUYalluxcs K
PEeIMETY U CTPEMJICHHUIO K €r0 TOHUMAaHHUIO.

HesamenbHocmublil n00x00 K pa3paboTKe couepkaHusl Kypca MO3BOJISET peliaTh B
XO0JIe €ro W3y4eHWs psJ B3aUMOCBA3aHHBIX 3a7a4y: OOECHe4YrBaTh BOCIPHUATHE,
NOHMMaHWE W 3allOMUHAHHUE 3HAHUW, CO3JaBaThb YCJIOBUS JUISI BBICKA3bIBAaHUSA
MOJAPOCTKOM CYKJIEHUH HAyYHOTrO, HPABCTBEHHOT'O, ACTETUYECKOr0 XapakTepa Mo
MOBOJAY B3aUMOJECHCTBHS YE€JIOBEKA W MPUPOABI, YAENIATh BHUMAHUE CUTYyallusM, TJie
yyYaluics JOJDKEH pa3iinyaTh YHUBEPCAIbHbBIE (BCEOOUIUE) U YTUIUTAPHBIE LIEHHOCTH;
UCII0JI30BaTh BCE BO3MOXXHOCTHU JJII CTAHOBJICHHUS MPUBBIYEK CJIEIOBATH HAYYHBIM U



HPABCTBEHHBIM TMPUHIUIAM W HOpMaM OOIICHUS U JACSITENbHOCTH. TeM caMbIM
CO3/Ial0TCS YCIOBUS JAJIsI UHTErPalluy HAYYHbIX 3HAHUH O MPUPOAHBIX CUCTEMAX U IPYTUX
chep co3HaHUS: XyH0KECTBEHHOM, HPAaBCTBEHHOM, TPAKTHYCCKOM.

[TonobHoe mocTpoeHue Kypca He TOIBKO MO3BOJISET peuiaTh 3aa4u, CBI3aHHBIE C
00y4yeHHEM U Pa3BUTUEM IIKOJBHUKOB, HO U HECET B ceOe OOJbIIOI BOCIUTATEIIbHBIN
noteHuuan. BocnurteiBaromas (QyHKOus Kypca 3akiodaercss B (OPMHUPOBAHUH Y
MJIQJIIIMX TOJPOCTKOB MOTPEOHOCTH MO3HAHMS OKPYKAIOLIEr0 MUpa U CBOMX CBSI3€l C
HUM: SKOJIOTHYECKH 0OOCHOBAHHBIX MOTPEOHOCTEN, HHTEPECOB, HOPM U MTpaBuII.

OCHOBHOE coJiepKaHuE MPOTPaMMbl BKITIOUAET pas3zensl: « BBenenne», B KOTopoM
JIaeTCsl MPEACTABICHUE O TOM, YTO M3y4arT ¢uiznuka u xumus, «Tena u BemecTBay,
«B3aumoperictBue Ten», « Du3nyeckue u XUMUYECKUE IBIICHUS, « UeIOBEK U TPUPOIA».

N3 Bcero KOMIUIEKCA COBPEMEHHBIX METOJOB MO3HAHWS MPUPOABI B Kypce
colepKaTcsi CBEIECHMS O HEKOTOPbIX U3 HUX: HaONIOACHUSX, W3MEpPEHUSX,
JKCIIEPUMEHTAX, MOJAEIUPOBAHNUN — U IIOKA3bIBACTCSA UX B3aUMOCBS3b; AIOTCS CBEACHUS
0 mpubopax M MHCTPYMEHTaX, KOTOpbIE YEJIOBEK HMCHOJb3yeT B CBOEH MPAKTUYECKOU
NEATEIIbHOCTH.

BrInonHsAs mponeaeBTUYECKY0 poib, Kype «BBeneHue B €CTeCTBEHHO-HAyYHbIE
npeamersl. EcTrecTBO3HaHME» CONEPKAT CUCTEMHBIE, a HE OTPBIBOYHBIE 3HAHUA.
bonpiroe BHUMaHuEe B HEM YAENSAETCA NMPEEMCTBEHHBIM CBA3SM MEXKAY HAYAIBHOU H
OCHOBHOM IIIKOJIOW, WHTETpalyy 3HAHUM BOKPYI BEAYIIUX HIECH, OINPEICISIOIINX
CTPYKTYpPY Kypca U CIOCOOCTBYIOIIMX (POPMUPOBAHUIO LIETOCTHOTO B3IJISIIa HA MUP.

B kypce naroTcs mnepBble MPEACTABICHHS O TaKUX MOHATHAX, KaK «Maccay,
«B3aUMOJEHCTBHUE, KCHUIIA», «IHEPTUS, KATOM», KMOJIEKYJA», (X XUMHUUECKUU IIEMEHTY.

[Tonydaemble ydalIMMHUCS CBEICHHS O BEIIECTBAX M UX IPEBPALICHUSAX MOTLYT
CIIY’KUTh NEPBOHAYAJIbHOM OCHOBOW [Jisi MOCTEHNEHHOTO OCO3HAHUS HJIEH O TOM, YTO
maTepusi U (OpMBI ee ABUKEHHUS BCEr/Ja B3aUMOCBS3aHBI, YTO OOBEKTHI MPUPOJIBI
0o0pa3yloT ILEJIOCTHbIE CUCTEMBbl, OTHOCUTEJIBHO YCTOMYMBBIE, HO B TO € BpEMs
JMHaMU4HbIe. Hapylenue 3Toil [TMHAMUYECKOW YCTOMYUBOCTH CUCTEM MOXKET ITPUBECTH
K HEXKeJIaTeJIbHbIM MocheAcTBUsAM. (Oco3HaHUE ATOM HWAEH Ba)XXHO MJIsI MOHHUMAaHUA
9KOJIOTHYECKUX ITPOOJIEM.

WHTerpanust pa3inyHbIX €CTECTBEHHO-HAYUYHBIX 00JIacTeld 3HaHWS OCHOBAaHA Ha
IPEICTAaBICHUH O €JUHCTBE MPUPOJbI U OOLIEM JUIsl BCEX €CTECTBEHHBIX HAyK METOJIE
MIO3HAHMUSL.

ConepxaHue DaHHOTO Kypca CTPOMTCA Ha OCHOBE JEATEIBHOCTHOTO IOJIXOMA.
BoBneuenune ydammuxcsi B pa3HOOOpa3Hyr y4eOHYIO, HCCIEOBATENIbCKYI0 U
NPAKTUYECKYIO JEATEIbHOCTh SIBJISETCS YCIOBUEM MPUOOPETEHHUs MPOYHBIX 3HAHUM,
npeoOpa3oBaHus UX B yOSKIEHUSI U YMEHUS, CTAHOBJICHUS] OTBETCTBEHHOCTH KaK YEPThl
JUYHOCTH.

Mecto npeamera B yueOHOM TIaHE

Kypc paccunran Ha 70 yueOHBIX 4acoB, B TOM YHUCIIE B 5, 6 kiaccax mo 35 y4eOHbIX
4yacoB U3 pacuera | yueOHbIN Yac B HEAECITIO.

B cooTBercTBUU ¢ yueOHBIM IUIAHOM Kypcy «BBeleHue B €CTeCTBEHHO-HAyUYHBIE
npeamMeTsl. EcrecTBo3HaHue» nmpeamecTByeT Kype «OKpyKaromuil MUP», BKIFOYArOITUI
HEKOTOpbIE 3HAaHMS M3 00JlacTh (PU3MKH, XMMHUH, aCTPOHOMHUHU. B CBOIO ouepens,
cozepkaHue Kypca «BBeneHue B €CTECTBEHHO-HAy4YHbIE IIPEAMETHI. EcTecTBO3HAHUEY,



SABJISISICH MPONEAEBTUUECKUM, CIYKUT OCHOBOM IS MOCIEAYIOUIEr0 M3YUYEHHS] KypCOB
(U3HKK U XUMHUH B OCHOBHOM IIIKOJIE.

Pe3ynbprarsl ocBOeHUs Kypca

JINYHOCTHBIMM pe3yJabTaTaMU H3y4YeHHUS Kypca «BBejaeHue B ecTeCTBEHHO-
Hay4HbIe npeaMeThl. EcTecTBO3HaHME SIBISIOTCS:

— pa3BUTHE I[03HABATEJbHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEN yyammxcs;

— ¢opMHUpOBaHHE MOTHBAITUY K U3YUEHUIO B TabHEUIIEM (DU3UKU U XUMUH;

— BOCHHUTAaHME OTBETCTBEHHOIO OTHONIIEHWS K TMPUPOAE, OCO3HAHUE
HEO0OXOIMMOCTH 3aILUThI OKPYKAIOLIEH Cpeibl;

— (opMUpOBaHUE JIMYHOCTHOTO OTHOIICHUS APYT K APYTY, K YUUTEIIO.
MeTanpeaMeTHBIMU Pe3yJIbTATAMHU U3YUYCHUS Kypca SIBIISIOTCS:

— OCBOCHHUE NMPUEMOB HCCIIEIOBATEILCKON JIEITEIbHOCTH (COCTaBJICHHUE IJIaHa,
UCIIOJIb30BaHUE PUOOPOB, (HOPMYIUPOBKA BHIBOJOB H T. I1.);

— (¢dopmupoBaHue mpueMoOB pabOThl ¢ uWHMOpPMAIUEH, MPEACTABICHHONW B
paznuyHoil popme (Tabmuirel, TpaduKy, PUCYHKH W T. J.), HA Pa3IMYHBIX HOCUTEISIX
(xuuru, Uurepuer, CD, nepuoandeckue U3JaHus U T. 11.);

— pa3BUTHE KOMMYHUKATHBHBIX YMEHUU M OBJIQJICHUE OMBITOM MEKIUIHOCTHOMN
KOMMYHUKAIINK (BeACHUE JUCKYCCHUH, paboTa B IpyNIax, BRICTYIUICHHE C COOOIICHUSIMU
UT. 1.).

IlpenmMeTHBIMH pe3yJbTaTaMH H3yUYeHHUS Kypca «BBejeHue B €CTECTBEHHO-
Hay4HbIe npeaMeThl. EcTecTBO3HaHME SIBISIOTCS:

— OCBOEHHME 0a30BBIX €CTECTBEHHO-HAYYHBIX 3HAHHM, HEOOXOIUMBIX ISl
JaNbHEHNIIEero U3y4eHHsl CHCTEMAaTHUYECKUX KYPCOB €CTECTBEHHBIX HAYK;

— (opMHUpOBaHUE IIIEMEHTAPHBIX UCCIEAOBATEILCKUX YMEHU;

— MpPUMEHEHUE TMOJYYEHHBIX 3HAHMM W YMEHUU JJI PEIICHUS MPAKTUYECKUX
3ajad.

COJIEP’)KXAHUE KYPCA
5 KIIACC (35 4, 1 u B HEezen0)

Brenenue (4 )

[Ipupona xuBasgs U HexuBas. SIBiaeHUA NpUpPOAbL. YEIOBEK — 4YacTb HNPHUPOIBI.
Brnusnue venoBeka Ha npuponay. HeoOxomumocTe u3ydeHHs] TPUPOABI U OEPEKHOTO
OTHOULIEHHUS K HEU.

OxpaHa npupoJibl.

duznka U XUMUs — HayKu o mpupoze. Uto uzydaer usuka. Tena u BemecTna.
Urto uzyyaet xumusi. HayuHbie METOAbI U3yUEHUS NPUPOIbI: HAOIIOICHHE, OTIBIT, TEOPUSL.

3HaKOMCTBO C MPOCTEHIMM (U3HMYECKUM W XUMHYECKHM O0OPYI0BAaHUEM:
npoOupka, koyiba, 1ab0paTOpHBII CTakaH, BOPOHKA, MUIETKA, ITMATENb, JIaCTMACCOBBIM
U METANIMYECKUW IITAaTUBBI, Jep:kaTenb s mpoOupok. HarpeBatenbHbill mpudop,
0COOCHHOCTH MIaMeHu. [IpaBuiia HarpeBaHus BellECTBA.

N3mepuTenbHble TPUOOPHI: JIMHEHKA, U3MEpPUTEIbHAs JIEHTa, BEChl, TEPMOMETD,
MEH3ypKa (€IUHUIIBI U3MEPEHUH, IIKaia npuodopa, 1eHa JeJIeHUs, Ipeaesl U3MEPEeHUH,
IpaBuUJIa MOJIb30BAHUSA).



JlaGopaTopHbie padoThI M ONBITHI

3HAKOMCTBO C JJA0OpaTOPHBIM 000PYIOBAHUEM.

3HAKOMCTBO C H3MEPUTEIHHBIMU MMPUOOPAMHU.

Omnpenenenre pa3MepoB GU3UIECKOTO TEA.

W3mepenust o0bema KUAKOCTH.

N3mepenue oObeMa TBEpIOTro Tena.

Tena u Bemectna (10 4)

XapakTepucTuku Tel U BemecTB (popma, o0beM, LBET, 3anax). OpraHuueckue u
HEOPraHUYECKHUE BEILIECTBA.

TBepaoe, )xuaKoe U ra3000pa3HOE COCTOSHUS BEIIECTBA.

Macca tena. Maccsl pa3JIMuHbIX TEN B IPUPOJE. DTAIIOH Macchl. Bechl.

Temneparypa. TepMoMeETpBHI.

JenumocTe BemiecTBa. MoneKyJsibl, aToMbl, HOHBL. [IpencraBieHue o pasmepax
yacTull BemlecTBa. [[BrkeHue yactull BemiecTBa. CBA3b CKOPOCTU JIBUKEHUS YACTHIL C
temriepatypoil. Juddy3us B TBepIbIX Telax, ®KUAKOCTIX U razax. B3ammopeiicTBue
YaCTHI] BEUIECTBA U aTOMOB. [10siCHEHHE CTPOEHHUS U CBOMCTB TBEPABIX TEN, KUJIKOCTEU
U Ta30B C MOJIEKYJISIPHOM TOUKH 3peHusi. CTpoeHrue aroMa U UOHa.

XUMUYECKHUE DJIEMEHThI (KUCIOPOJ, a30T, BOAOPOJ, KeJie30, aIlOMUHUM, MEJb,
docdhop, cepa). 3Hakum xumudeckux osiemMeHToB. Ilepuommueckass cucrema J[. .
Menneneena.

[IpocTeie W cCHOXHBIE BemecTBa (KUCIOPOJ, a30T, BOJAA, YIJIEKHUCIBIA Tras,
OBapeHHAs! COJIb).

Kucnopon. I'openue B kuciopo/e.

DOTOCUHTES.

Bonopoa. Bo3ayx — cMmech ra3os.

PactBopbI 1 B3BECH.

Bopna. Bona kak pactBopuresnb. OuncTKa NPUPOIHON BOJIBI.

[ImoTHOCTH BeiecTna.

JlaGopaTopHbie padoThI M ONBITHI

CpaBHeHUE XapaKTEPUCTHUK TeIl.

HaGnronenue pa3nuaHbIX COCTOSIHUI BEIIECTRA.

N3mMepeHne Macchl Tea Ha phlYaKHbIX BECax.

N3mepenue temmeparypbl BOJBI U BO3ayXa.

HaOmnronenue ne1mMMocTH BelecTBa.

Habmronenue sisnenus auddysun.

HaOmronenue B3auMoAeHCTBHS YaCTHUI] PA3TUYHBIX BEIIECTB.

Hab6mnronenue ropenus.

OO6HapyxeHue KUcIopoja B COCTaBe BO3AyXa.

IIpurorosiieHue pacTBopa ¢ ONPEAEIEHHON MAaCCOBOM J0JIEW TOBAPEHHOM COJIH.

Paznenenre pacTBOPUMBIX ¥ HEPACTBOPUMBIX BEIIECTB (DUILTPOBAHUEM.

N3Mepenue IIoTHOCTU BELIECTBA.

B3aumoneiictBue Ten (11 )
N3menenue ckopoctd u (HOpMBI Teln TPU HMX B3amMmojehdcTBuh. JleicTBue u
IIPOTUBOACHCTBHE.



Cuita kaK XapakTepucTuka B3aumojierictsus. Junamomerp. HploTOH — eauHuna
VU3MEPEHUS CUJIBL.

Nuepnus. [IposBneHne nHepunu, NpuMepsl €€ ydyeTa u npuMeHeHns. Macca kak
M€pa HHEPTHOCTH.

I'paBuTanoHHOE  B3auMoneWcTBHE. ['paBUTAlMOHHOE B3aMMOJEWCTBHE W
Bceenennas. Cuna TskecTr. 3aBUCUMOCTD CHJIBI TSKECTH OT MACCHI.

Hedbopmanus. Paznuunsie Buasl qedopmaruu. Cuna ynpyrocty, €€ HalpaBJIeHHE.
3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOpMallui.

Cuiia TpeHus. 3aBUCUMOCTD CHJIBI TPEHUSI OT CHJIBI TSKECTH M KauecTBa 00paboTKH
noBepxHocTel. Posib TpeHus B mpupojie U Texuuke. CrocoObl yCUICHUs U oclaliaeHus
TPEHUS.

Onexrpuyeckoe B3aumoeicTBrue. OObICHEHHE IIEKTPUUYECKOTO B3aUMOICHCTBUSA
HAa OCHOBE OJJIEKTPOHHOM TeopuH. OJJekTpuzauus Tel TpeHueM. llepenaua
3JIEKTPUYECKOTO 3apsifia IIPU COINPUKOCHOBEHUMH. B3amMoaencTBhe OJHOMMEHHO U
Pa3HOMMEHHO 3apSIKEHHBIX TEJL.

MaruauTtHoe B3auMoiericTBre. [10CTOSIHHBIE MAarHUTBI, UX JEUCTBUE HA JKEJIE3HBIC
tena. [lomroca MarHUTOB. MarHUTHBIE CTPENKU. 3eMiisl KaKk MarHuT. OpueHTUPOBAHHE
o komnacy. [[pumeHeHne noCTOSHHBIX MarHUTOB.

JlaBiieHue Tena Ha Omopy. 3aBUCUMOCTb JIABJICHHUS OT IUtomaan onopsl. [lackanb
— €JIMHUIA U3MEPEHUS JIaBICHUS.

Ilepenaua naBieHus XUAKOCTIMHU M Tra3amu. 3akoH [lackans. [laBnenue Ha
rryOuHe )xunkocTd. CooOIaronmecs cocyabl, X IPUMEHEHHE.

JleficTBUE JKUAKOCTEM Ha IOTPYKEHHOE B HHUX TeJNo. ApXHMMenoBa CHIIA.
3aBUCUMOCTb apXUMEJIOBOM CUJIBI OT POJIA KUAKOCTH U OT 00BEMA MOTPY>KEHHON YacTH
Tena. Y CIOBUS IJIABAHUS TEJ.

JlaGopaTopHbie padoThI M ONBITHI

Hab6nronenne BO3HUKHOBEHUS CHITBI YIIPYTOCTH TIPH iepopMariuu.

Habmronerne pa3andHbIX BUAOB JIehOpMaIiy.

HccnenoBanne 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeopMaIiuu.

N3mepenue cuiibl TpeHUS.

HaGnronenune 3aBUCHMOCTA HHEPTHOCTH OT MAcCChI TeJa.

N3yueHne pa3nuyHbIX BUAOB TPEHHUS.

HaOmnronenue B3auMoAeCTBHS HAAJIEKTPU30BAHHBIX TEIL.

HaOmnronenre MarHuTHOTO B3aUMO/ICUCTBUS.

Onpenenenue n1aBjieHUs Tela Ha ONOpY.

HaOmronenue 3aBUCMMOCTH JIABJICHUS KUIKOCTU OT TJIyOUHBI IOTPY KEHUS.

Hab6nronenue ypoBHS KUAKOCTH B COOOIIAIOIIMXCS COCY/Iax.

N3mepenne BhITaTKUBAKOIIEH CUJIBI.

OT 4ero 3aBUCHUT BBITAIKMBAIONIAs (apxumenoBa) cuia? BelsicHeHuEe ycloBuA
IJIaBaHMS Tel.

®usnueckue u xumuueckue sipiaenus (10 1)



MEXAHUYECKHUE SBJIEHUA (3 u)

[TonsiTne 06 OTHOCUTEIBHOCTH MEXaHUYECKOTO IBIKEHUs. PazHooOpa3Hbie BUIBI
MEXaHUYECKOTO JBIKEHUS (TIPSAMOJIMHENHOE, KpPHUBOJIMHEHHOE, JBUXKEHUE IO
OKPYKHOCTH, KoJiebaTenpbHOe). MeXxaHn4ecKoe TBIKEHUE B PUPOJIC U TEXHHKE.

IIyte u Bpemst aBuwkeHus. CKOpOCTh JABMKEHUS. PaBHOMEpHOE, YCKOPEHHOE U
3aMeJIICHHOE JIBUKEHUS.

3ByK KaKk MCTOYHHK WH(MOpManuu 00 OKpyxaromem mupe. MCTOYHUKH 3ByKa.
Konebanne — HeoOXoauMoe yClIoBUE BOZHUKHOBEHUS 3BYyKa. OTpakeHHUE 3BYyKa. DXO.
['onoc u ciyx, roprass U yxo.

TEITJIOBBIE ABJIEHUA (4 u)

N3meHenue oobema TBEPABIX, KUAKUX U ra3000pa3HbIX TEJ MPU HArpeBaHUU U
OXJIQXKJECHUH. YUET TEIJIOBOIO PACIIMPEHUS U UCIOJIb30BAHUE €TI0 B TEXHUKE.

[InaBnenue u oTBepaeBanue. TasHUe cHera, 3aMep3aHue BOJbI, BHIILIABKA YyT'yHA
1 CTajd, U3rOTOBJICHUE JETaJIC OTJIMBKOM.

Ucnapenne  xuakocten. (OxnaxkiaeHUe  KUJIKOCTEW TIPpU  HUCHAPEHUM.)
Konnencanus. Teronepenaya.

JlaGopaTopHbie padoThI M ONBITHI

N3mepeHue nmyTyu U BpeMEHU JBUKECHUS.

Brruncnenue ckopocTu IBUXKEHUS OpycKa.

HaOnronenne OTHOCUTEIBHOCTH IBUKEHUS.

HaOmnronenne MCTOYHUKOB 3BYKA.

HaOnronenne naMeHeHu s JIJTMHBI Tejla MpU HarpeBaHUHU U OXJIAXKICHUH.

HaOnronenne wusmeHeHuss oObeMa KHUIAKOCTEM M Ta30B MPU HArpEeBaHUU U
OXJIAXKJCHUH.

HarpeBanue CTEeKISHHON TPYyOKH.

OTnuBKa UTPYILIEYHOTO CONAATHKA.

HabGnronenue 3a maBieHreM CHera.

HabGnronenue ucnapenusi ¥ KOHICHCAIIMH BOIBI.

PactBopeHnue coiu v BeIIapuBaHUE €€ U3 PacTBOPA.

OT 4ero 3aBUCHUT CKOPOCTh UCHIAPEHUS KUJKOCTH.

HaGnronenune oxnak1eHus )KUIKOCTH TP UCTIAPCHUM.

HaOnronenue kumneHus: BOJIbI.

Pa3smerka mkansl TepmMmomerpa.

HaOmnronenue TenmionpoBOIHOCTH BOJIBI M BO3TyXa.

[ToaroToBka K ronoBOM KOHTPOJIBHOU padoTe (2 4)

['onoBast koHTpoOJbHasA padota (1 u)

PesepBHoe Bpems (1 u)

6 KITACC (35 4, 1 u B Hezen0)

dusnyeckue U XuMudeckue sipjaeHus (16 4)

OJIEKTPOMATHUTHBIE SABJIEHUA (4 u)

DNEeKTpUYECKU TOK KaK HaIpaBJIECHHOE JBUKEHHUE DIIEKTPUUYECKUX 3apsaoB. Cuiia
TOKa. AMIEpMETD.

AMnep — eauHuLA U3MepeHns CUIIbl TOKA. [I0CTOSHHBINA U MEPEMEHHBIN TOK.



Hanpsoxenue. Bonbrmerp. BosbT — enuHuLa u3MepeHns HanpsKEHUsL.

HcTounuku Toka: 6arapeiika, akKyMyJIsITOp, TEHEPATOp 3JIEKTPUUECKOro ToKa (0e3
pPacCMOTPEHHUSI UX YCTPOICTBA).

Onextpuyeckue uenu. [lapannenbHoe U MOCIe10BaTEIbHOE COEAUHEHUS.

JleiicTBusa Toka. TerioBoe a1eMcTBUE TOKA.

Jlamnibl HakaIMBaHUs. DJIEKTPOHArPEBATEbHbIE MPUOOPHl. MarHuTHOE EeWCTBUE
TOKA.

OJEKTPOMAarHuTbl M WX IpUMEHeHue. JlelicTBME MarHura Ha  TOK.
DIIEKTPOJABUTATENN. XUMUUYECKOE JEUCTBUE TOKA.

CBETOBBIE SBJIEHUA (6 1)

CBeT Kak UCTOYHUK MH(OpMaIMK YyenoBeka 00 okpyskaromeMm Mupe. ctouHuku
cBeTa: 3Be3/1bl, CONHIE, JJIIEKTPUUYECKHE JIAMIIBI U JIp.

[IpsimonuHEeHOE pacpocTpaHeHue cBeTa, o0pa3oBaHue TeHe. OTpakeHue CBeTa.
3epkadna.

[Ipenomnienne cBera. JIMH3BI, UX TUIBI U W3MEHEHHE C MX IMOMOIIBIO (OPMBI
CBETOBOIO ITy4Ka.

OnTuueckue npubopsl: ¢GoToanmapar, MNPOCKIHMOHHBIM amnmapaT, MHUKPOCKOIL,
TEJIECKOI (Ha3HauYeHHEe MpUOOPOB, UCIIOIB30BAHNE B HUX JIMH3 U 3€PKa).

I'ma3 m oukwm.

Pasnoxenue 6enoro ceera B criekTp. Paayra.

XUMHNYECKUE ABJIEHUA (6 u)

XHAMHUYECKHUE PEAKINU, UX TPU3HAKU U YCIOBUS UX IPOTEKAHMUS.

CoxpaHeHne Macchl BEUIECTBA IPU XUMHYECKUX PEAKLIMX.

Peakuun coennHenus u pasznoxeHus. ['opeHne kak peaknuusi COeITMHEHUS.

Okcuapl (YIIEKHUCIIbIN ra3, HeraueHas U3BeCTbh, KBapll); HAX0XKICHUE B IPUPOJIE,
dusryuecKkre 1 XMMUYECKUE CBOWCTBA; MPUMEHEHHE.

Kucnotsl, mpaBuia paboThl ¢ KUCIOTaMu, UX ipuMeHenue. OcHoBanusi. CBOMCTBa
1iesoueH, npaBuiia padboThl ¢ HUMHU, UX (PU3NYECKUE U HEKOTOPbIE XUMUYECKHE CBOMCTBA;
IIPUMEHEHHUE.

Conu (moBapeHHas cojb, COAa, MeJl, MpaMOop, U3BECTHSIK, MEHBIA KyIIOPOC U 1Ip.).
Haunboiiee xapakTepHble TPUMEHEHUS COJIEH.

Haunbouiee n3BecTHple OpraHuyeCcKHe BEIIeCTBa — YIJIEBOIbI (TJIIOKO3a, caxaposa,
Kpaxmai), HEKOTOpbIE UX CBOWMCTBA, IPUMEHEHHE; OCIKH, UX POJb B KU3HU YEJIOBEKA,
VCKYCCTBEHHAs NIUIIA; XKUPBI, UX POJIb B )KU3HU YEJIOBEKA, UCIIOJIb30BAaHUE B TEXHHKE;
OpUPOAHBIA ra3 U HePTh, NPOAYKTH UX TepepadoTku. JlabopaTopHble padoThl M
ONbITHI

[TocnenoBaTenbHOE COEUHEHHE.

[TapannenbHOE COETUHEHUE.

Habmronenue pa3andyHbIX JeHCTBUIN TOKA.

CoOopka nmpocTeiiero 3JIeKTpOMarHuTa.

JlelicTBHE HA TPOBOJHUK C TOKOM.

CBeT u TeHb.

OTpakeHHEe CBETA 3EPKAJIOM.

Habmoienue oTpaskeHus CBETa B 3€pKae.

[Tomyuyenue n300pakeHus B MIIOCKOM 3€pKajie.



Habmtoienue 3a npeaoMaeHUEM CBETa.

Hab6nronenue nzobpakeHuii B TUH3E.

Habmtoienue crekTpa COTHEYHOTO CBETA.

Habmronerne GU3NIeCKuX U XUMHYCCKUX SBIICHHI.

JlelicTBHE KACIIOT U OCHOBAaHWM HA WHIUKATOPBL.

BrrsicHeHnEe pacTBOPUMOCTH cOJeH B BoJe. PacniosHaBaHue kpaxmaia.

Yenosek u npupoja (15 41)

3EMJIS — IVTAHETA COJIHEYHOM CUCTEMBI (3 u)

3Be3nHOoe HEeOO: co3Be3AMs, IUIaHeThl. Pa3BuTHE mpencTaBleHHMI YelnoBeKa O
3emune. Conneunas cucrema. CoyHIE.

JIBukeHue 3eMiu: BpallleHHe BOKPYT COOCTBEHHOW OCH, CMEHA JIHA U HOYM Ha
pa3NUYHBIX IMHUPOTaX, oOpamieHre 3emian Bokpyr CollHIIA, HAKJIOH 3€MHOM OCH K
IUIOCKOCTH €€ OpOUTHI, CMEHA BPEMEH rojia.

Jlyna — cnytHuk 3emuu. @a3bl JIyHbI.

M3MeHeHne Topu30HTaIbHBIX KOOPIMHAT HEOECHBIX TEJl B TEUEHUE CYTOK.

3HAKOMCTBO C MPOCTEUIIUMHU ACTPOHOMHUYECKUMH MpUOOpamMu: acTpoisous,
TEJIECKOIL.

Uccnenosanus kocmuueckoro npocrpanctra. K. 3. Iuonkosckuii, C. I1. Kopones
— OCHOBATEJIN COBETCKOM KOCMOHABTHUKH. fO. A. I'arapun — nepBbIii KOCMOHABT 3EMIIH.
HckyccTBeHHble cOyTHUKM 3eMiu. OpOuTanbHble KOcMUYeckue craHiuuu. Kopabmau
MHOTOPa30BOT0 HCHoJb30BaHusA. [IporpaMMbl OCBOEHHS KOCMOCA: OTE€YECTBEHHBIE,
3apyOeKHbIE, MEXTYHAPOHBIE.

3EMJIA — MECTO OBUTAHU A YEJIOBEKA (3 u)

Jlutocdepa, MaHTHUA, SAPO; YBEIMUYECHUE IUJIOTHOCTH M TEMIIEpATypbl 3eMIU C
rryouHou. 3ydeHune 3eMHBIX HEJIp.

I'unpocdepa. Cynoxonctso. MccnenoBanue MOPCKUX ITyOuUH.

AtMocdepa. AtmochepHoe gaBieHue, Oapomerp. BiaxHocTh BO3ayXa,
OTpe/ieNIeHUe OTHOCUTEIBHOM BIAXKHOCTU. ATMOC(EpHbIE SBJICHHS, TPOM U MOJHHSL.
OcBoenue atMochepsl YEIIOBEKOM.

YEJIOBEK AOITOJIHAET ITPUPOAY (8 u)

Mexanu3mbl. Mexannueckas padota. DHeprus. CHHTETHUECKHE MaTepUaIbl.

MexaHu3Mbl — MMOMOIIHUKY YesioBeKa. [IpocThie MEXaHU3MBI, phluar, HAKJIOHHAS
IUIOCKOCTb, MOJABUKHBIA U HETIOABUKHBIN OJOKH; UX Ha3HAUCHHUE.

Mexanuueckasi paboTa, yclIoBuUs ee coBepIlIeHHUs. J[KOyJib — eIMHHIIA U3BMEPEHUS
paboTHI.

Oueprus. Ucrounnku sHepruu. Paznuunsie Buabl ToriuBa. ColHeuHas sHEprus,
€€ pOoJIb Ui KU3HU Ha 3emiie. TernoBble IBUTATENN, BUTATEIN BHYTPEHHETO CTOPAHUS;
UX IpUMeHeHHe. TermioBble, aTOMHBIE U TUAPOIIEKTPOCTAHLIUH.

Co3nanue MarepuajgoB C 3apaHee 3aJaHHbBIMU  CBOWCTBAMH: TBEPABIE,
’KapOIPOYHBIE, MOPO30CTOMKHE MAaTEPHUAIIbI, HCKYCCTBEHHBIE KPUCTAJUIBI.

[Tonmumepsl, CBOMCTBA U PUMEHEHUE HEKOTOPBIX U3 HUX.

BosnokHa: npupoHbIle U UCKYCCTBEHHBIE, UX CBOWCTBA U IPUMEHEHHUE.

Kayuyku u pe3uHa, uxX CBOMCTBA U IPUMEHEHHE.



B3ANUMOCBA3b UEJIOBEKA U ITPUPOBI (2 4)

3arpsizHenne atMochepsl U THApPOchEphl, UX BIUSHHE Ha 3JI0POBBE JIIOJICH.
KoHntpoms 3a coctosiaueM atmochepsl U THAPOCHEPHI.

PanmonanbHOE MCMONB30BaHUE TOIUIHMBA. VICMONIb30BaHWE SHEPrUU PEK, BETPA,
IPWINBOB, TeIia 3emiu, 3Heprun ConHia.

CoBpeMeHHas HayKa U Mpou3BOACTBO. CpelicTBa CBS3U. 3HAHUS, NX POJIb B KU3HU
YeJIoBeKa M O0IIeCTBa.

Kak mronu mo3HaroT okpy»karonui Mup (Hayka Buepa, CeroHs, 3aBTpa).

VYnpasienue IPOU3BO/ICTBOM: poJib ABTOMATHKH, AJIEKTPOHUKH.
Komnbrorepuszanus npousBoacTBa. Po6oTsl. Llexu-aBromaThi.

CpencrtBa cBsizu U nepenada uHbopmanuu: Ttenerpad, tenedoH, paaroCBs3b
(pamuocTaHIys, paJuOBOJIHbI, AHTEHHA, IPUEMHUK, TPOMKOTOBOPUTEH), TEIICBUICHHUE.

JlaGopaTopHbie padoThI U ONBITHI

Habmoenue 38e31H0r0 Heoda.

Ha6mronenue JIyHbl B T€ECKOII.

Onpenenenue azumyta ConHIA ¢ MOMOUIBIO KOMITAcCA.

N3roTtoBiieHne acTpoisiOUU U ONPEEICHUE C €€ TOMOILBIO BBICOTHI 3BE3/.

N3mepenne atMochepHOTO AaBICHUS OAPOMETPOM.

N3roroBnenne rurpomeTpa.

N3ydenue nercTBus ppryara.

N3ydyenne nencTBus NpoCThIX MEXaHU3MOB.

Brruncnenne MexaHu4ecKon padoTHhl.

Bripamusanue kpucrasia.

3HAKOMCTBO C KOJUIEKLIHEN IIacTMacc.

3HAKOMCTBO C KOJUIEKIIMEN BOJIOKOH.

PacniozHaBaHue MpUPOIHBIX U XUMUYECKUX BOJIOKOH.

N3menenue ¢Gopmbl MONMMATUIIEHA TpU HarpeBanuu. UW3yudeHue nedCTBUS
TenerpadHoOro amnmapara.

[ToaroToBKa K TOA0BOM KOHTPOJIbHOU paboTe (2 1) ['ogoBas KOHTpoJbHAs paboTa

(2 9)
PesepBHoe Bpemst (3 4)
[ToypouHoe nmaHupoBaHue
KoumnuecTBo
Pasznen Tema ypoka 4aCcoB
BenecHue Beenenue. Ilpupoga. UenoBek — 4acTh IPUPOABI 1
Tena u BemectBa. Yto uzyvaer pusuka. Uro uzyqaer | 1
XUMUS
MeTtonp! uccienoBanus npupoisl. JJaboparopnoe 1
obopynoBanue . MIsmepenus. ismepurensHbie
PUOOPEI
JlaGoparopubie paboThl: «OrnpeaeneHue pa3MepoB 1
dbuszndgeckoro Tenay, «M3mepenne oobeMa




KUIKOCTHY, «3MepeHne o0bemMa TBEp0TO Teay

Tena n BemecTBa

XapaKTepI/ICTI/IKI/I TCJI U BCUICCTB. Cocrosinue
BCIICCTBA

Macca. M3mepenue maccel. TemnepaTtypa

CtpoeHue TBEpbIX TeJ, )KUJIKOCTEH, ra30B ¢
MOJICKYJISIPHON TOYKH 3PCHUS

Ctpoenue aroMa. ATOMBI 1 HOHBI. XUMUUYECKUE
anemMeHTHl. [leprnoandeckas TabauIa XUMHIESCKUX
sniemeHToB J[.M. Menneneena

IIpocTeie 1 cnoxkuble BemecTa. Kucimopoa. Bogopon

Boga. PacTBophl 1 B3BecHu

KontponbHas paboTta « XMMHUYECKHUE JIIEMEHTHI

IInotHOCTE. Pemenue 3anau

JlaGoparopnas pabota «3MepeHune mIOTHOCTH
BEIIICCTBA

KOHTpOJII)HaH pa60Ta «I110THOCTB BCIICCTBA»

B3aumoneiictsue
TEJ

K uemy npuBOJIUT JEeCTBUE OJHOTO TeJIa HAa Ipyroe?
Cuibl

Bcemupnoe tsarorenue. Jedbopmanus. Cuna
YIPYTrOCTH

YciioBue paBHOBECHS Tel

N3mepenne cunbl. Tpenue

MaramuTHo€e B3aMOJICHICTBUE

KonTponbsHas pabora «B3aumoaeiicTBue Tel.
Paznuunble BUABI CHUI»

et | et | | e

JlaBnenue

JlaBnenue B »KUIKOCTAX U razax. CooOmaromniuecs
COCYJIBI

Britankuaromias cuia. Jlaboparopuast pabota «Ot
Yero 3aBHCHUT BBITAIKMBAIONMIAS (apXHMEI0Ba) cuia’?y

JlaGoparopHas pabota «BbIsicHEHUE YCIIOBHS
iaBaHust Te». [loroToBka K KOHTPOJIBHON padoTe

KonTtponbsHas pabota «/laBieHue >KuIKkoCTH Ha
riyoune. /leficTBre )KUIKOCTH Ha MOTPYKEHHOE B
HEE TEJI0»

dusunueckue u
XUMUYECKUE
SIBIICHUS

Mexanunueckoe aBmxeHrne. CKOpOCTh ABUKCHUS

Pemenue 3agau

3ByK. PacnipocTpaHeHue 3ByKa

TemnoBoe paclIMpeHue




IImaBnenue u orBepaeBanue. Mcnapenue u 1
KOHJICHCAILUS

Temnonepenayda

Kontpomnbnas padoTta « TenaoBble SIBICHHS

[ToBTopenue. [loagroroBka kK rogq0BOM KOHTPOJIBHOU

pabore
["os1oBast KOHTpOJIbHAS paboTa 1
Pe3epBHOE BpeMst 1

MATEPUAJIBHO2TEXHUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

[Iporpamma kypca «BBeaeHHe B  €CTECTBEHHO-HAYYHBIE  MPEAMETHI.
EcrectBo3Hanue» s 5S—6 KI1accoB.

Iypesuu A. E., Hcaes J[. A., [loumax JI. C. BBeneHue B €CTECTBEHHO-HAY4YHbIE
npeameTsl. EctecTBo3Hanue. dusuka. Xumus. 5—o6 kiacchl. Y YeOHUK.

Iypesuu A. E., Kpacnose M. B., Homos JI. A., Ilonmax JI. C. BBeaeHue B
€CTECTBEHHO-HayuYHbIe TipenMeThl. EcTtecTBo3Hanne. @usnka. Xumusd. 5 kinacc. Pabovas
TETpalb.

Iypesuu A. E., Kpacnos M. B., Homoe JI. A., I[lonmax JI. C. BBenenue B
€CTECTBEHHO-Hay4HbIe TpeaMeThl. EctecTBo3Hanune. @usnuka. Xumus. 6 kinacc. Pabouas
TETPAb.

Iypesuu A. E., Hcaes J]. A., [lonmax JI. C. BBeieHHE B €CTECTBEHHO-HAYYHBIE
npeametsl. EcrectBo3Hanue. @usuka. Xumus. 5—~6 kinaccel. Meroanueckoe nocooue.

CHucox HarIagHbIX II0COOUN
Jlamnia HakanvMBaHUs.

Termon30sIUOHHBIE MATEPUAIIBI.
3aTMEHUs.

I'1a3 kak onTuyeckas cucrema.

3emnst — mnaneta CONHEYHOM CUCTEMBI.
ConHeuHas cucTema.

Ctpoenue armocdepbl 3emiu.
bapomerp-anepounn.

JIBurarenb BHyTPEHHETO CTOPAHMUSI.

W o N oD
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