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YUUTEIb €CTECTBO3HAHUS
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Pabouass mporpamma Mo €CTeCTBO3HAHHIO Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHUsS COCTaBJICHA Ha
ocHoBe TpeboBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTeNbHOMN MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl, IpeacTaBlIeHHbIX B DenepaabHOM TOCYyIapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE OCHOBHOTO

ob1iero oopazoBanus, a Takxke [IpumMepHON TPOrpaMMbl BOCIIUTAHUSL.

MHNOACHUTEJIbBHASA 3AIINCKA

JlanHast mporpamma 1o ecTeCTBO3HaAaHHIO OCHOBHOT'O OOIIero 00pa3oBaHus pa3paboTaHa B COOTBETCTBUH C
TpeGoBaHUAMHU 00HOBIEHHOTO DeiepaabHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO
obmero obpazoBanus (PI'OC OOO) u ¢ yuerom I[IpumepHOii OCHOBHOI 00pa3zoBaTeIbHON MPOrPaMMBbI
ocHoBHOTO 0611ero oopaszosanus (IIOOIT OOO0).

[Iporpamma HampaBieHa Ha (QOpMHpPOBAHME €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH ydalluxci U
OpraHU3alMI0 HM3Y4YCHUS ECTECTBO3HAHMS Ha JEATEIbHOCTHOH OCHOBE. B mporpaMme y4HMTHIBarOTCS
BO3MOXKHOCTH Tipenmera B peanuzanuu TpeboBanuit ®I'OC OOO Kk IUIaHHPYEMBIM, JIMYHOCTHBIM H
METaNpeIMETHBIM pPe3ylbTaTaM OOYYEeHHs, a TaKXKe pean3alus MEXKIPEIMETHBIX CBS3€H €CTeCTBEHHO-
HAyYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHUsl.

B mporpamme orpenessitoTcss OCHOBHBIE IIeNTM M3YUEHHUs €CTeCTBO3HAHUS HA YPOBHE 5 Kilacca OCHOBHOTO
obmero o00pa3oBaHMA, IUIAHUPYEMbIE pe3yJIbTaThl OCBOGHHUS Kypca €CTECTBO3HAHHUS JIMYHOCTHBIE,

MCTAIPECAMCETHBIC, TPEAMCTHBIC.

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «ECTECTBO3HAHUE»

Ou3znka M XUMHUA Kak YydeOHble NpeIMEThl B CHCTEME OCHOBHOIO OOIIEero oOpa3oBaHMsI HUIPAIOT
(GbyHlaMEHTaJIbHYI0 pPOJb B (OPMUPOBAHMM y OOYyYAIOUIMXCS CHUCTEMbl HAy4YHBIX IpeICTaBICHUN 00
OKPY>KaOIllEM MHMpE, OCHOB HAYYHOI'O MUPOBO33peHMs. B mporecce usyueHus npeaMeToB peIIaoTCs 3aJauu
Pa3BUTHs MHTEJJIEKTYAJIbHBIX CIIOCOOHOCTEHM M MO3HABATENbHBIX MHTEPECOB INIKOJIBHUKOB, OBIA/JICHUS UMHU
OCHOBaMHU JIMAJIEKTUYECKOTO MBIIIJICHUS, IPUBUTHUS BKyCa K IIOCTAHOBKE M pa3peIIeHUI0 TPOOIEM.

[IpnoGpereHHble KOIbHUKAMU (GU3NYECKUE U XUMUYECKUE 3HAHUS SABJSIOTCS B JalibHEHIIEM 0a3ucoM pu

U3y4yeHUH OMojoruu, pusnueckoi reorpaduu, TexHonoruu, ObXK.

HEJIX N3YUEHUSA YYEBHOTI'O NIPEJIMETA «ECTECTBO3HAHHUE»
M3yueHre JaHHOTO Kypca B OCHOBHOM IITKOJIE HAIIPABIICHO HA JOCTIKEHHUE CIIEYIONINX TIeIei:
— MPOTIE/IEBTUKA OCHOB (DU3UKHU M XUMUH;
— TMOJIyYCHHE YyYalllUMHCS TPEICTaBICHHH O METOJaX HAyYHOTO TO3HAHUS MPHUPOABI; (POPMUPOBAHUE
JJIEMEHTAapHBIX yYMEHUW, CBS3aHHBIX C BBIIOJHEHHMEM Y4eOHOro J1abopaTOpHOro SKCIEpUMEHTa
(uccrnemoBanus);
— (¢dopMupoBaHHE y YyYalIUXCs YCTOWYMBOTO WHTEpeca K IMpeIMeTaM €CTeCTBEHHOHAYYHOTO IHKIa (B
YaCTHOCTH, K (pU3MKe U XUMHH).

Joctmwkenune mnenei oodecnednBaeTcs pemenueM cieayrommx 3AJAY:

— obecneunBaTh BOCIIpHUATUC, TIOHUMAHUC U 3alIOMUHAHUC 3HaHHI>'I;



— CO3JaBaTh YCJOBHUS JUIsl BBICKAa3bIBaHUS MOAPOCTKOM CYXKJCHHI HAy4yHOTO, HPABCTBEHHOTO,
ACTETHYECKOT0 XapaKTepa Mo MOBOAY B3aWMOACHCTBUS YEIOBEKA U TIPUPO/IBI;

— yAENSATh BHUMaHUE CUTYAIHsIM, IJI€ YYalluiics T0JKEH pa3inyaTh YHUBEpcaibHble (BCceoOIue) u
YTHJIMTAPHBIE IIEHHOCTH;

— HCIIOJIB30BATh BCE BO3ZMOXHOCTH JIJIsl CTAHOBJICHUSI IPUBBIUEK CJIEA0BATh HAYYHBIM U HPABCTBEHHBIM

[MpUHIOUIIAM U HOpMaM O6H_ICHI/ISI n ACATCIBbHOCTH.



MECTO YYEBHOI'O IIPE/IMETA «<ECTECTBO3HAHHME» B YYEBHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OOO ecrecTBO3HAHNE B y4eOHOM IIJIaHE SIBJISIETCS MPEAMETOM M3 YacTH,
dopmupyeMoil  ydacTHHKamMu 0Opa30BaTENbHBIX OTHOUIEHWH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. [laHHas mporpamma mnpeaycMaTpuBaeT M3yueHHe eCTeCTBO3HaHMA B 5 kiacce - 1 yac B
HeJelro, Bcero - 34 gaca.

@®opMupoBaHNE OCHOB HAyYHOTO MHPOBO33peHHs M (pusmueckoro MeinuieHUs. OCBOeHHME 3HAHHHA 00
OCHOBHBIX METOJAX HAay4YHOIO0 IIO3HAHHUsS IPUPOABI, XAPAKTEPHBIX JUIA  E€CTECTBEHHBIX HAYyK
(9KCTIEPUMEHTATFHOM U TEOPETUYECKOM); (PU3NYECKUX SIBJICHUAX; BEIMUMHAX, XapPAKTEPU3YIOIINX SBICHUS;
3aKOHaX, KOTOPBIM SBJICHUS IOIYUHAIOTCS.

[IpoekTupoBanre ¥ TPOBEACHHE HAOIIOJACHWS MPHUPOJHBIX SIBJICHUH C HCIIOJB30BAHHEM HEOOXOIMMBIX
W3MEPUTENBHBIX TpHOOpOB. YMeHue o0pabaThiBaTh pe3yabTaThl HAOMIONCHUN WM HM3MEPEHUN W
MIPEJICTABIIATh UX B Pa3IMdHON (hOpMe, BEISBIATH HA ATOW OCHOBE YMITUPHUYECKUE 3aBUCIMOCTH; IPUMEHSTH
MOJIy4YEHHBIE 3HAHUS JJIsl OOBSICHEHUS IPUPOJAHBIX SBICHUH, IPUHIUIIOB JEHCTBUS OTACIbHBIX TEXHUYECKUX
YCTPOMCTB, pemaTth (U3HMIECKUE 3aJa4H.

JluanekTnyeckuil MeToja No3HaHus Npupoabl. DopMuUpoBaHHME NOHHMAaHUS HEOOXOAMMOCTH YCBOEHMS
(GU3NYEeCKUX 3HAHUN KaK sapa TyMaHUTApHOrO OOpa3oBaHMs, HEOOXOIUMOCTH OOIICUYEIIOBEUECKOTO
KOHTPOJISI ~ Pa3yMHOI'O HCIIOJIb30BAaHUS JTOCTH)KCHUN HAYKH W TEXHOJOTHH JUIsl JajdbHEUIIErO pPa3BUTHS
o0mIecTBa U pa3penieHus TI00aTBHBIX MTPOOIIEM.

Pa3BuTHe MHTENIEKTyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH. YMEHHE CTaBUTh M pa3peliaTs IpodiemMy mpu
VHIUBUYAIbHON U KOJUIEKTUBHOM ITO3HABATEIbHOM ESITEILHOCTH.

[IpuMmeHeHrne MONYyYEeHHBIX 3HAHUN M YMEHHH ISl pelIeHHs MPaKTUYECKHX 3a]ad MOBCEIHEBHON >KU3HHU.
OneHka pe3ynbTaTOB CBOUX JACWCTBUN, MPUMEHEHHUs psga NpUOOPOB M MEXaHU3MOB; OOEcleYeHHe
panMoHAIBHOTO M 0€30MaCHOTO MOBEIEHHUS 110 OTHOIIEHUIO K ce0e, 001eCTBY, MPUPOJIE.



COJEPKAHUE YYEBHOI'O ITIPEJIMETA «<ECTECTBO3HAHMUE, 5-6 KJIACCbI

5 KVIACC
BBenenue
[Tpupona xuBasg n Hexusasd. SIBieHus npupoisl. YenoBek — vacTe MNpupoAsl. BiusHue yenoBeka Ha
npupoay. HeoOXoauMocTs n3ydeHus Mpupoabl U 6epe’KHOro OTHOMIEHHS K Hell. OXpaHa MPUPOIBL.
Ou3nka U XUMHUS — HayKu O mpupojge. Yto usyyaer ¢usuka. Tena u BemectBa. UTo m3ydaer XUMHUS.
Hayunble MeTObI N3yUeHMsI IPUPO/Ibl: HAOIIOAEHUE, OIIBIT, TEOPHUS.
3HaKOMCTBO C MpocTeHUM (U3NYECKMM M XHMHYECKHM 000pylOBaHMEM: MpoOHMpKa, KoJba,
1a00paTOpHBI CTakaH, BOPOHKA, IMIIETKA, ILINATENb, IUIACTMACCOBBIM M METaJUIMYECKUM IITATHBBI,
nepxarenb s npoOupok. HarpearenbHblit mpuOop, ocoOeHHOCTH IuiameHH. llpaBuia HarpeBaHus
BELICCTBA.
W3mepuTenbHble NpUOOPHI: JIMHEHKa, H3MEPUTENbHAs JIEHTA, BEChl, TEPMOMETP, MEH3YpKa
(eqMHMILIBI M3MEPEHNUH, 1IKana Ipudopa, 1ieHa AeJIeHUs, Ipeaea U3MEPEHUH, IpaBuiia MOJIb30BaHU).
Jlabopamopuwvie padbomovt u onvimul
3HaKOMCTBO C J1a00paTOPHBIM 000PYIOBAHHUEM.
3HAaKOMCTBO C U3MEPUTEIbHBIMU TPUOOpPAMH.
Onpenenenue pa3MepoB (PU3UYECKOT0 Tea.
N3mepenust o0bema KUIKOCTH.

N3mepeHnne o6beMa TBEPAOTO TENA.

Tena u Bemecrsa

XapakTepucTuku Tel M BewecTB (popma, oObeM, IBeT, 3amax). OpraHudyeckue M HEOPraHUYECKHe
BEIIECTBA.

TBepaoe, xxuaKOoe U ra3o00pa3HOe COCTOSIHMS BemecTBa. Macca Tena. Macchl pa3InyHbIX Tel B IPUPOJIE.
OranoH maccel. Becel. Temneparypa. TepmoMeTpal.

Henumocts BemecTBa. Monekynsl, aToMmbl, WOHBL. IIpeacraBieHne O pa3Mepax dYacTUIl BEIIECTBA.
JBmxenue gactuil BeniecTBa. CBA3b CKOPOCTH JIBIKCHHS YacTHI] ¢ Temneparypoi. Juddys3us B TBEpIbIX
TeJax, )KUJIKOCTAX U razax. BzanmopeiicTBue yacTull BemecTsa u aToMoB. [losicHeHue CTpoeHus U CBOWCTB
TBEPJBIX TEJN, )KUJIKOCTEN U Ta30B C MOJIEKYJISIPHOM TOUKHU 3peHusi. CTpOoeHHEe aToMa U MOHA.

XUMHYECKUE AJIEMEHTHI (KUCIOpOAd, a30T, BOJOPOJ, >KElie30, alfOMUHUMN, Menb, ¢ocdop, cepa). 3HaKU
XUMHYecKuX sneMeHToB. [lepuonnueckas cuctema [[. M. MenneneeBa. IIpoctbie U cloHBIE BellleCTBa
(kucmopoJ, a30T, BOJA, YIJEKUCHBIA ra3, moBapeHHas conb). Kucnopon. I'openue B Kkuciopone.
®orocunre3. Bonopoa. Bo3nyx — cmech razos. PactBopsl m B3Becu. Bonma. Bojga kak pacTBopHTEN®.
Ounctka npupoiHoi Boabl. IIOTHOCTE BeniecTna.

Jlabopamopnwvie pabomovt u onvimul

CpaBHEHHME XapaKTEPUCTHUK TEJl.

HaGmronenne pa3nuyHbIX COCTOSIHUN BEIIECTBA.

I/I3MepeHHe MacCChI T€JIa Ha PbIYa’>KHBIX BECAX.



H3mepenue TeMieparypbl BOJIbI U BO3TyXa.

HabmioneHue ne1MMocTy BeIecTBa.

Ha6monenue siBnenns nuddysun.

Habmroienue B3anMo1eicTBUS YacTUIl Pa3IMYHbIX BEIIECTB.

Habmronenue ropexusi.

OGHapyKeHue KUCIOpo/ia B COCTaBe BO3/1yXa.

[IpurorosneHue pacTBOpa ¢ ONPEIEICHHON MaCCOBOU J10JIEH IIOBAPEHHOM COJIN.
Pa3nenenue pacTBOPUMBIX U HEPACTBOPUMBIX BEIIECTB (DUIHTPOBAHUEM.

HSMCpCHI/Ie IIJIOTHOCTH BEIICCTBA.

B3aumoneiicrBue e

H3meHeHnne ckopocTd ¥ GOpMBbI Tel MpU UX B3auMoaencTBuu. JleiicTBue u mpotuBojeiicTBue. Cuia Kak
XapakTepucTuka B3aumopeiicTBusa. unamomerp. HbroTOH — enumHuna usMmepeHus cuibl. WHeprus.
[IposiBnenne nHEpLMH, IPUMEPHI €€ yUeTa U IpuMeHeHus1. Macca kak Mepa uHepTHOCTH. ['paBuTanimoHHoe
B3auMojieiicTBue. ['paBuranimonnoe B3aumozeiicteue u Bceenennas. Cuna TskecTH. 3aBUCUMOCTDH CHJIBI
TsDKeCTH OT Macchl. [ledopmarus. Pasmuunbie Buasl nedopmainmu. Cuiaa yrnpyroctd, €€ HalpaBlieHUE.
3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(QOopMaIiui.

Cuna tpeHusi. 3aBUCUMOCTb CHJIBI TPEHUSI OT CHJIbI TSXKECTH M KauecTBa o0paboTku moBepxHocTeil. Pomib
TpEeHMsI B IpUpoAe U TexHUKe. CriocoObl ycuiieHUs ¥ 0ciaa0aeHus TPEHUS.

OnekTpuueckoe B3auMoercTere. O0bsICHEHNE 3JIEKTPUUECKOI0 B3aUMOICHCTBHS HA OCHOBE 3JIEKTPOHHOM
TeopuH. OIeKTpuzauus Ten TpeHueMm. llepenaya sieKTpuyeckoro 3apsga MpU CONPUKOCHOBEHHH.
B3anmopeiicTBre OJHOUMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TeJ.

MaruauTtHoe B3aumojecTere. IlocTosSsHHBIE MAarHUTHI, UX JICHCTBHE Ha KeJie3HbIe Tena. [loaroca MarauTos.
MarnuTtHble CTpenku. 3emiis Kak MarHuT. OpueHTupoBaHue Mo kKommacy. [IprMeHeHHe TOCTOSHHBIX
MarHuTOB.

JlaBnenue Tena Ha onopy. 3aBUCUMOCTb JIaBJIEHUS OT IUIOWIAAN onopsl. Ilackane — equHuna U3MepeHus
JTaBJICHMUSL.

[lepenava naBieHHsI >KUAKOCTSIMH W razamu. 3akoH Ilackams. [laBmenue Ha rayOWHE KUIAKOCTH.
Coobmaromnmecs: Cocy/bl, UX IPUMEHEHHE.

JelicTBUE )XMIKOCTEH Ha MOTPYKEHHOE B HUX TENO. APXMMENI0BA CHIIA. 3aBUCUMOCTbh apXUMEIO0BON CHJIIbI
OT POJIa )KUJKOCTH U OT 00beMa MOrPY>KEHHON YacTH Tesa. Y CJIOBUS IJIaBaHUS Tell.

Jlabopamopnwvie padbomovt u onvimul

Ha6mroienne BO3HUKHOBEHUS CHIIBI YIIPYTOCTH MPH Aeopmarum.

Habmronenue pa3nuyHbix BUAOB AeQOpMAaIIHH.

HccnenoBanue 3aBUCMOCTH CHJIbI YIPYTOCTH OT Ae(opManui.

W3mepeHnne CUitbl TpEHHUSL.

Habmronenre 3aBUCUMOCTH HHEPTHOCTH OT MacChl Tela.

N3yuenue pa3nuyHbIX BUJIOB TPEHHUS.

Hab6nronenue B3anMo1eicTBHS HAAJICKTPU30BAHHBIX TEI.



HaOironesre MaraHuTHOTO B3aMOIEHCTBHUS.

Ornpezenienne JaBieHUs Teaa Ha ONopy.

HaGmronenre 3aBUCUMOCTH JTaBJICHUS )KUJKOCTH OT TTYOHHBI TIOTPYKCHHUS.
HabGnronenue ypoBHS )KUIKOCTH B COOOIIAIONIUXCS COCYIaX.

N3MepeHne BhITAIKUBAIOIICH CUIIBI.

Ot 4ero 3aBMCHUT BbITAJIKMBaOIIas (apxuMenoBa) cuiia? BelsicHeHHE yCiloBUs I1aBaHUs TEII.

du3nyecKkue 1 XuMHUYeCKHe sBJICHUS

Mexannuyeckue siBJIeHHS

[lonatne 00 OTHOCHUTEIBHOCTH MEXAaHMYECKOTO MABIDKEHHs. Pa3HOOOpasHble BUABI MEXaHUYECKOTO
IBIDKEHUS  (IPSAMOJIMHEHHOE, KPHUBOJMHEHHOE, [BM)KEHHE 10 OKPYXKHOCTH, KOJeOaTelbHOE).
Mexannueckoe aABuxkeHUE B npupoae U TexHuke. [lyte um Bpems aBuxeHus. CKOpOCTb JABUKECHUS.
PaBHOMEpHOE, YCKOPEHHOE U 3aMeIJICHHOE ABMXEHHsI. 3BYK KaK HCTOYHUK UH(OpMau 06 OKpykKaroiem
mupe. Mctounuku 3Byka. Konebanue - He0OX0AMMOE YCIOBHE BO3HUKHOBEHUS 3ByKa. OTpakeHHE 3BYKa.
9xo. ['onoc u ciyx, roprasib U yxo.

TennoBble ABICHUSA

H3meHenne oObeMa TBEPABIX, KUAKUX M Ta3000pa3HbIX TeN NPHU HATPEBAHMM M OXJIAXKACHUU. YUeT
TEIJIOBOTO PACIIMPEHUs] U UCIOJIb30BaHUE €ro B TexHuke. [lnaBneHue u orBepaeBanue. TasHUE CHera,
3aMep3aHue BOJbl, BBIIIABKA YYT'YHA U CTaJIA, U3TOTOBJICHUE JIETAJICH OTIMBKOM. VcrapeHne »KuaKOCTEN.
(Oxnaxnenue xxuakocred npu ucnapennu.) Kounencamnus. Tennonepenaya.

Jlabopamopnuvie padomul u onvimoi:

W3MmepeHue myTH U BpEMEHU IBUKEHUS.

Boruncnenue ckopoctu ABmxeHus Opycka. HabmoieHue OTHOCUTEIbHOCTH ABHXKEHUS.

Hab6mronenne ncTouHMKOB 3ByKa.

HabmioneHne u3MeHeHus JUIMHBI Teja PU HarpeBaHUU U OXJIaXKAECHUH.

Habmronenne usmeHeHus: o0beMa KUAKOCTEH U Ta30B PU HArPEBaHUU U OXJIAXKICHUH.

Harpesanue crexnstHHON TpyOKku. OTIMBKA UTPYILIEYHOTO COJATHKA.

Habmoienue 3a miaBieHueM cHera.

HabmtoneHue ucrapeHus: 1 KOHACHCAIIMH BOJIBI.

PacTBOpeHue conu 1 BeIIapUBaHUE €€ U3 PacTBOPA.

OT 4ero 3aBUCHUT CKOPOCTh UCHAPEHUS KHUJIKOCTH.

Habmonenne oxinakaeHUs )KUIKOCTH MPH UCTIAPEHUH.

HabmtoneHne KuneHus BOIbl.

Pa3zmetka mikansl TepmMoMeTpa. HabimoieHre TermonpoBoiHOCTH BOJIBI M BO3TyXa.

IHoaroroBka K rogo0Boii KOHTPOJLHOM padoTe

I'opoBasi KOHTPOJILHASA padoTa

PesepBHOE Bpems



6 KIIACC
du3nvecKkne U XuMHU4ecKne siBJIeHUA
DJIeKTPOMArHUTHBIE SIBJIEHUS
DJIEKTPUYECKHI TOK KaK HAlpaBJICHHOE IBUKEHUE JIIEKTpUYECKUX 3apsaoB. Cuiia Toka. Ammepmerp.
Awmnep - equHuIa U3MEepeHust cuibl Toka. [locTosHHBIN U TiepeMeHHbI ToK. Hanpsbkenue. BonbTMmerp.
BoapT - enuHMIa u3MepeHUs HampspDkeHHS. VICTOUHMKHM TOKa: Oarapeiika, akKyMylsaTop, T€HepaTop
AIIEKTPUYECKOTO TOKa (0€3 paccMOTpeHHs HUX YCTpPOMCTBa). JDnekrpuueckue uenu. [lapamnensHoe u
nocyenoBareabHoe coeauHeHus. JledictBus Toka. TermsoBoe neicTtBue Toka. Jlammbel HakanuBaHUS.
DneKTpoHarpeBareibHble MPUOOPHl.. MarHUTHOE NEHCTBUE TOKA. DJIEKTPOMArHUTHI U UX MPUMEHEHHE.
JleiicTBre MarHuTa Ha TOK. DJIEKTPOABUraTeNN. XUMUYECKOE AEUCTBUE TOKA.
CaeToBbl€ sIBJIEHUS
CBer KaKk UCTOYHHUK MH(POPMAIINH YeIoBeKa 00 OKpyxkaroiieM Mupe. FICTOUHHKY cBeTa: 3BE3/bl,
ConHue, »>nexkTpuueckue namnel U ap. IlpsMonuHeliHoe pacrpocTpaHeHHe CBeTa, 00pa3oBaHHE TEHEMH.
Otpaxxenue cera. 3epkana. [Ipenomienue cera. JIMH3BI; UX - TUIBI M U3MEHEHHE C UX MTOMOLIBIO (hOPMBI
CBETOBOTO ITyuka. Onrudeckue mpuOopsl: GoToanmnapar, IPOSKIIMOHHBIN anmapar, MUKPOCKOI, TeJIECKOI
(Ha3HaueHue NpubOPOB, UCIIOJIB30BAHNE B HUX JIMH3 U 3epkail). ['1a3 u ouku. Paznoxenue 6emnoro ceera B
crektp. Panyra.
XuMHYeCKHE SABJICHHUSA
XUMHYECKUE PEAKIMU, UX MPU3HAKU U YCIOBUS HMX MpoTekaHus. CoxpaHEHHE MacChl BEIECTBA IpHU
XUMHUYECKHX peakiusax. Peakunu coenvHenus u pasnoxenus. ['opeHne kak peakius coequHeHus. OKCHUIbI
(yrmekucnplii Ta3, HeralieHas W3BECThb, KBapll); HAXOXACHHWE B MpHponae, (U3UYECKHEe U XUMHUYECKHE
CBOIicTBa; mpuMeHeHue. KucnoTsl, mpaBuiia paboThl ¢ KUCIOTaMH, UX mpuMeHeHnne. OcHoBanus. CBoiicTBa
niesoueH, npasuiia paboTel ¢ HUMH, UX (PU3HUECKHE U HEKOTOpPble XMMHUYECKHE CBOWCTBA; MPUMEHEHHE.
Conu (moBapeHHas CoOJib, COJa, MeEJN, Mpamop, HU3BECTHSIK, MEIHBIM Kymopoc u 1p.). Hawubonee
XapakTepHble MPUMEHeHus! coneii. Hanboiee M3BeCTHBIE OPraHMYECKUE BEIIECTBA — YIiieBoabl (TIIIOKO3a,
caxaposa, Kpaxmaj), HEKOTOpble HUX CBOWCTBa, MPUMEHEHHE;, OENKH, UX pPOJb B KU3HHU YEIOBEKa,
MCKYCCTBEHHAs THIIA; KUPBI, KX POJIb B KU3HHU UEJIOBEKA, UCIIOJIH30BAHUE B TEXHUKE; MPUPOIHBIA ra3 u
He(Th, MPOAYKTHI UX MepepabOTKH.
Jlabopamopnuvie pabomul u onvimol:
[TocnenoBarenbHOE COEIMHEHUE.
[TapannenbHOE COEUHEHNE.
HabGmronenne pa3muvHbIX IEHCTBUHN TOKA.
CO6opxka npocreiiiero 3JeKTpOMarHuTa.
JlelicTBue Ha MPOBOJHUK C TOKOM.
Hab6mronenue Teneit u momyTeHe.
N3yuenue oTpakeHus CBeTa.
Habmionenue oTpaxeHus cBeTa B 3epKale.
Habmtonenue npenomieHus cBeTa.

[Toryyenue n300pa>keHUIA ¢ TTOMOIIBIO JTMH3HI.



HabG:roieHue criekTpa COTHEYHOTO CBETA.

Habmonenne Gpu3nyecKkux U XUMHYECKUX SIBJICHUM.

[IpoBepka mpuHAIICIKHOCTH BEIIECTBA K KACIOTaM HIJIM OCHOBAHUSIM PA3IMYHBIMUA WHAHUKATOPAMH.
BhIsicHeHHEe pacTBOPUMOCTH COJICH B BOJIE.

Pacno3naBanue KpaxmaJjia.

Yes0Bek U npupoa

3emus — niianera CoJIHEYHOH CHCTEMbI U MECTO OOMTAHMS YEJIOBEKA.

3Be3iHoe He0O: co3Be3us, IulaHeThl. Pa3BuTHe npeacraBieHnil yenoseka o 3emiie. CoHeuHast cUCTeMa -
Conuue.

JIBmkeHnne 3emuin: BpalleHHEe BOKPYT COOCTBEHHOM OCH, CMEHA JHS M HOYM Ha Pa3IMYHBIX MIMPOTaX,
oOpamienue 3emin Bokpyr CoiHIa, HAKJIOH 3€MHOI OCH K IJIOCKOCTH €€ OpOUTHI, CMEHa BPEMEH Tr'o/ia.
JIyna — ciytauk 3emnu. @a3zbl JIyHbI

M3MeHeHne ropU30HTAIbHBIX KOOPAMHAT HEOECHBIX Tel B TEUEHHE CYTOK. 3HAKOMCTBO C MPOCTEHIINMU
ACTPOHOMHYECKHUMH MTPHOOpPAMH: aCTPOHOMHYECKHUH ITOCOX, aCTPOIISTOUS, TEJIECKOII.

UccnenoBanus kocmuueckoro mnpocrpanctBa. K. 3. [uonkosckuii, CII. KoponeB — ocHoBarenu
COBETCKOM KOCMOHABTHUKU. FO. A. ['arapuH — nepBblii KOCMOHaBT 3€MJIU.

HckyccTBeHHble cliyTHUKU 3eMian. OpOuTanabHble KocMUueckue craniuu. Kopabiau MHOropa3zoBoro
UCIIOJIb30BaHUS.

[IporpaMMbI OCBOEHHSI KOCMOCA: OT€YECTBEHHbIE, 3apyOeKHbIE, MEXTyHAPOAHbIE.

Jlutocdepa, MaHTHS, sJIPO; yBEIUUYEHHE IUIOTHOCTH U TEeMIIEpaTypbl. 3eMiM C TiIyOuHoil. M3ydyeHnue
3€MHBIX HEJP.

I'mapocdepa. Cynoxonctso. MccnenoBanre MOPCKHUX TIIYOHH.

AtMocdepa. ATmocdepHoe aaBieHue, OGapomerp. BrakHOCTh BO3ayxa, onpeaesNeHUEe OTHOCUTENIbHOMN

BJIA’)KHOCTH. ATMOC(I)epHBIC SABJICHUA, TPOM U MOJIHUA. OcBoeHue aTMOC(bepr YCIIOBCKOM.

Yes10BeK 10M0THSACT PUPOAY

Mexanusmbl. Mexannueckasi pabota. DHeprus. CUHTeTHUECKHE MaTepuaiibl. MexaHu3Mbl — TOMOIIHUKHI
yesoBeka. [IpocTele MEXaHU3MBbI, pbluar, HaKJIOHHAs TJIOCKOCTh, MOJBMKHBIA M HEMOABIKHBINA OJOKU; MX
Ha3zHaueHue. MexaHnueckas paboTa, ycloBHs ee coBepiueHus. /Koyiab — equHUIA U3MEpeHUs! paboThl.
Oneprus. Mcrounnkn sHepruu. Paznuunsie Buabl TorumBa. CoJHEYHAs SHEPTHsl, €€ posib JJI JKU3HU Ha
3emute. TertoBble ABUTATENH, IBUTATEIN BHYTPEHHETO CTOPAHUS; UX IPUMEHEHNE. TeIoBble, aTOMHBIE U
ruapodnekTpoctaHiuy. Co3laHue MaTepualioB C  3apaHee 3aJaHHBIMH  CBOMICTBaMM: TBEpABIE,
JKapoIIpOYHbIE, MOPO30CTOMKHME MaTepuaibl, HCKYCCTBEHHBbIE KpuUCTaJIbl. I[lomuMepsl, cBolcTBa WU
IIPUMEHEHNE HEKOTOPBIX U3 HUX. BOJOKHA: MPUPOJIHBIE U HCKYCCTBEHHBIE, NX CBOMCTBA M IPUMEHEHHE.
Kayuyku u pe3snHa, ux cBOWCTBa U IPUMEHEHHE.

3arpsisHeHue atMoc(epsl U THApocdephl, X BIUSHHE Ha 310poBbe Jroael. KoHTponb 3a cocTosHUuEM

aTMocdepsl u ruapocheps! ParronansHoe UConb30BaHNe TOMIIMBA. Vcnonbp3oBanue



SHEPTHH PEK, BeTpa, MPUIMBOB, Teruia 3emud, 3Heprun Comaia. CoBpeMeHHass HayKa W MPOU3BOJICTBO.
CpencTBa cBsi3u. 3HaHMA, UX POJIb B )KU3HU YelIOBeKa U obmecTBa. Kak oAy Mo3HAIOT OKPYXKAIOIUN MUP
(Hayka BYepa, CErojHs, 3aBTpa). YMpPaBJICHHWE TPOU3BOACTBOM: pOJb AaBTOMATHUKH, JIIEKTPOHUKH.
Kommprorepuzanus npouspojctsa. Po6otsl. [lexu-aBTomarsl. CpeAcTBa CBsI3U W nepeaada uHOOpMaIuu:
tenerpad, TenedoH, paarocBsI3b (paauOCTaHIUs, PAIUOBOJIHBI, aHTCHHA, TPUEMHUK, TPOMKOT'OBOPHUTEIH),
TEIICBUICHUE.

Jlabopamopusie pabomul u onvimol:

HabGnronenue 3Be31H0r0, HEOA.

Hab6nronenue JIyHbl B TEIECKOTI.

Ornpenenenne azumyta CoJlHIIA ¢ TOMOIIIBIO KOMIIACa.

N3roToBneHue acTponasiOny U OMpe/IeIICHNE C €€ TTIOMOIIBIO BEICOTHI 3BE3/.

N3mepenne atMochepHOro naBiaeHUs 6apoMeTpoM.

M3roToBieHne MpOCTEHIIIETO THTPOMETPA.

3HaAKOMCTBO C IIPOCTHIMH MEXaHU3MaMH.

Brruucnenue mexaHu4eckoil paboThI.

3HAKOMCTBO C KOJUICKI[HEH IIJIaCTMAacC.

3HaKOMCTBO C KOJUIEKIIHEH BOJIOKOH.

M3meHeHne CBOMCTB MOJIMATHIICHA TTPU HAarPEBaHUH.

W3ydenue ycTpoiicTBa M MPUHIUIIA JEHCTBUS TenerpadHoro anmapara.

IHoaroroBka K HTOroBOM KOHTPOJIBLHOM padoTe

Hrorosasi KOHTpOJIbHAsI padoTa



MJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDI

OcBoenne ydeOHoro mpenmera «EcTecTBo3HaHHE» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
JOJDKHO 00€cIeurBaTh JOCTHKEHHE CIENYIOIUMX JUYHOCTHBIX, METAlpeAMETHBIX M IMPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:
JIMYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckozo éocnumanusn:
— LIEHHOCTHOTO OTHOILICHHS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M HAYYHOMY HaCIIEAMIO,
NOHWMAaHHs 3HAYCHUs €CTECTBCHHBIX HAYK B KH3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJICTh
JIOCTOBEPHOH MH(pOPMAIIUEH O MEePEIOBBIX JOCTIKCHHUIX U OTKPHITUSAX MHPOBON U OTEYECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpPA U 0OIIECTBA.
I'pasicoanckozo éocnumanus:
— TPEICTABICHHUS O COIMAJIBHBIX HOpPMAaxX W MPaBWIAX MEXJIMYHOCTHBIX OTHOIICHHU B KOJUICKTHBE,
KOMMYHHKATHBHON KOMIIETCHTHOCTH B OOILIIECTBEHHO IOJIC3HOM, y4eOHO-UCCIIC0BATEIILCKOM, TBOPYECKOM
U JIDyTHMX BUJAAX JICATCIILHOCTH; TOTOBHOCTH K pPa3HOOOpa3sHOH COBMECTHOH JIEATEIILHOCTH TIPU
BBIMIOJIHEHUH  y4€OHBIX, IIO3HABATENbHBIX  3a7ay, BBINOJHEHHM XHMHYECKHX M (U3NYECKUX
IKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aHMMOIIOHUMAHUIO M B3aMMOIOMOIIH B
nporecce 3TOM y4eOHOW AEATeNbHOCTH; TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE U TIOCTYIKU CBOMX
TOBAPHILEH C MO3UIIMY HPABCTBCHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIICCTBHIA OCTYITKOB.
Ilennocmu nayunozo nosnanus:
— MHUPOBO33PEHUYECKHX TMPEICTABICHUI O COOTBETCTBYIONIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
COCTABJIAIOLIMX OCHOBY JUIs TOHMMAaHHUS CYIIHOCTM HayyHOW KapTHHBl MHpa; TNpeAcTaBIeHUud o0
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOAbI, B3aUMOCBSI35AX YellOBeKa ¢ MPUPOJHON CpeloH, O poiu
€CTECTBO3HAHUS B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;
— TMO03HABAaTEJbHBIX MOTHBOB, HAINPABICHHBIX HA TIOJYYCHHWE HOBBIX 3HAHWH, HEOOXOIMMBIX IS
00BsICHEHUS Ha0JII0/JaeMbIX IIPOLIECCOB U SIBJICHUM;
— T[03HaBaTeJbHOH, WH(GOPMAIMOHHON M YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW ~ paboThl ¢ y4eOHBIMM TEKCTAaMH, CIIPABOYHOW JIUTEpaTypoil, JOCTYIHBIMHU
TEXHUYECKUMH CpPeJICTBaMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA,
— HHTepeca K OOY4YeHHMIO M TMO3HAHHIO, JI0O0O3HATEIBHOCTH, T'OTOBHOCTM U CHOCOOHOCTH K
caM0o00pa30BaHUIO, TPOEKTHOM W UCCIENIOBATEIbCKOW JEsATeIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JaJIbHEHIIEM;
Dopmuposanun Kyaiomypl 300pP06bsi.
— OCO3HaHUS IIEHHOCTH >XM3HM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 30pPOBbIO, YCTAaHOBKH Ha
3/I0pOBBIN 00pa3 JKU3HU, OCO3HAHUS MOCJIEICTBUI M HENPUATUS BPEIHBIX NPHUBBIYEK (YHoTpeOieHus
AJIKOTOJIs, HAPKOTUKOB, KypeHHUs ), HEOOXOIMMOCTH COOJIFOICHHS TPABUII 0€30MMaCHOCTH MPU OOPAIIEHUH C
XUMHYECKIMH BEIIECTBAMH B OBITY M pEaTbHON YKU3HH;
Tpyooeozo éocnumanus:
— HMHTEpeca K MPaKTHYECKOMY M3YUEHHIO Mpodeccuid U TpyJa pa3lIudyHOTO POJa, YBaKEHUE K TPYAy U

pe3ynbTataM TPYJOBOW NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHHs] MPEIMETHBIX 3HAHUU IO



€CTECTBO3HAHMIO, OCO3HAHHOTO BBHIOOpAa MHAMBHUAYAJIbHON TPAEKTOPUU MPOAOKEHUS 00pa3oBaHUS C
Y4ETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTEH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCTICIIIHOM
npo(hecCHOHANEHOM ACSITENFHOCTH M PAa3BUTUS HEOOXOIMMBIX YMEHUW; TOTOBHOCTh aJlalTUPOBATHCS B
npodeccuoHanbHOM cpere;
JKonozuueckoz0 60CnUMAaHUA.
— JKOJIOTHYECKH IIeJIECO00Pa3HOTO OTHOIICHHS K MPUPOJE KaK UCTOYHHKY XKU3HU Ha 3emile, OCHOBE €€
CYIIIECTBOBAHMSI, TOHUMAaHUs IICHHOCTH 3JI0pOBOTO W Oe3omacHoro oOpa3a »W3HU, OTBETCTBEHHOTO
OTHOIIEHHUSI K COOCTBEHHOMY (DU3MUECKOMY U TICUXMYECKOMY 3/I0POBbIO, OCO3HAHMS IIEHHOCTH
coOnrofieHus] MpaBuUi OE30MacCHOTO MOBeIEHUs IMpH padoTe C BellecTBaMHU, a TaKXKe B CUTYalUsX,
YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;
— CHOCOOHOCTH IPUMEHSTH 3HAHUS, MOJIydaeMble MPU U3YyUYEHUU €CTECTBO3HAHUS, IS PEIICHUs 3aad,
CBSA3aHHBIX C OKpYXKalIleld NPUPOIHON cpenoi, MOBBIIMICHUS YPOBHS SKOJOTHYECKOW KYyIbTYpHI,
OCO3HaHHUSA INI00AFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;
— 9KOJIOTUYECKOTO MBIIUICHHUS, YMEHHSI PYKOBOJICTBOBATHCSA UM B MO3HABATENbHOM, KOMMYHUKATUBHON U
COLIMAJIbHON ITPAKTHKE.

Aoanmauyusa odyuarouiezoca K U3MEeHAIOWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPedbl:
— aJIeKBaTHAas OLIEHKA U3MEHSIOIINXCS YCIOBHIA;
— TPUHITHE pelIeHUs (MHIUBUIYyalIbHOE, B TPYIINE) B U3MEHSIOUIMXCSA YCIOBUSIX Ha OCHOBAaHMM aHAU3a
€CTeCTBEHHOHAYYHOH WH(pOpMaLuu;
— IUTAHUPOBAHUE JICWUCTBHI B HOBOW CUTyallud Ha OCHOBAHMM 3HAHHUM €CTECTBEHHOHAYYHBIX
3aKOHOMEPHOCTEM.
METANPEIMETHBIE PE3YJIbTATBI

YHuBepcajbHbIe NO3HABATEIbHbBIE 1eHCTBUS
ba3zoevie nozuueckue oeiicmeus:
— BBIIBJISITh M XapaKTEpU30BaTh CYyLIIECTBEHHbBIE TPU3HAKU €CTECTBEHHOHAYYHBIX SBJICHUI;
— yCTaHaBJIMBaTh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAINNA €CTECTBEHHOHAYYHBIX OOBEKTOB (SIBICHUH,
MIPOIIECCOB), OCHOBAHMUS /11 0OOOIIEHUS U CPAaBHEHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIIN3a;
— C y4YeTOM MpPEJUIOKEHHOHN 3a7a4d BBISBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PacCMaTPHBAEMBIX
dakTax 1 HaOJIOICHUSX; IPEATIaraTh KPUTEPHUHU IS BBISIBJICHHS 3aKOHOMEPHOCTEH U MPOTHUBOPEUUIL;
— BBIABJIATH Ae(DUIUTHI HH(DOPMALIUY, JTAHHBIX, HEOOXOJUMBIX JUISl pEIICHUS TIOCTABICHHOW 3a/1a4H;
—  BBIIBJISITH TPUYUHHO-CJICICTBEHHBIC CBSI3U TP HM3YYCHHH €CTCCTBEHHOHAYYHBIX SBJICHHH W
MPOIIECCOB; JeNaTh BBIBOJBI C WCIOJIB30BAaHWEM JCAYKTHBHBIX W WHIAYKTHUBHBIX YMO3aKIIOUCHHH,
YMO3aKJTFOUEeHUN IO aHAJIOTHH, (POPMYITHPOBATH TUTIOTE3BI O B3AUMOCBSI3AX;
—  CaMOCTOSITENILHO BBIOMpPATh CMOCO0 pelieHus y4eOHOW eCTEeCTBEHHOHAYyYHOW 3anadyd (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pEUIeHHs, BbIOMpaTh Haubosiee TMOAXOASIIMH C YYETOM CaMOCTOSTEIbHO
BBIJICIICHHBIX KPUTEPHEB).
ba3zoevie uccnedosamensvckue oeiicmeus:

— HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJIGILOBaTeJILCKI/Iﬁ HHCTPYMCHT IIO3HAHUS;



— (dopmynupoBaTh BOMPOCH, (GUKCUPYIOIIKNE PA3PhIB MEXKIY PEATbHBIM M KEJIaTelIbHBIM COCTOSIHHEM
CUTYyaIluH, 00BEKTa, U CAMOCTOSITENILHO YCTAaHABIMBATh HCKOMOE U JAHHOE;

— ¢opmMHpoBaTh TUNIOTE3Y 00 UCTUHHOCTU COOCTBEHHBIX CYXJECHUH, apryMEHTHPOBATH CBOIO MO3HIIMIO,
MHEHHUE;

— IPOBOAWTH IO  CaMOCTOSITEIbHO  COCTAaBJICHHOMY IUIaHY  HaONIOJIGHHWE,  HECIOKHBIH
€CTECTBEHHOHAYYHBIH SKCIIEPUMEHT, HEOOIIBIIIOE UCCIIEJOBAHUE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH 00BbeKTa
(mporiecca) u3ydeHusl, MPUIMHHO-CIICJICTBEHHBIX CBS3€H U 3aBUCUMOCTEH 00BEKTOB MEKTY COOOM;

— OILIGHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAILIKIO, MMOJIYYCHHYIO B X0/I€ HaOMIOJCHUS U
JKCIIEPUMEHTA;

— CaMOCTOSITEIBHO (hOPMYIUPOBATH 0000IIEHHUS U BBIBOIBI IO PE3YJIbTaTaM IMPOBEACHHOTO HAOIIOICHUS,
IKCIIEPUMEHTA, BJIA/IETh HHCTPYMEHTAMH OLICHKH JJOCTOBEPHOCTH IMOJy4YECHHBIX BBIBOJOB U 000OIICHHIA;

—  IPOTHO3MPOBATh BO3MOXKHOE JajlbHEWIIee pa3BUTHE €CTECTBEHHOHAYYHBIX  IPOIECCOB U UX
MOCNEACTBHSI B QHAJIOTUYHBIX MM CXOJHBIX CUTYallUsX, a TaK)Ke BBIIBUraTh MPEANOJIOKEHUS 00 HX
Pa3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmavueii:

— TPUMEHSTH PAa3JIMYHbIC METO/bI, HHCTPYMEHTHI M 3aIIPOCHI ITPH MOUCKE M 0TOOpE €CTECTBEHHOHAYYHOU
uH(pOpMaIlMK WIK JAaHHBIX U3 KICTOYHUKOB C yYETOM IPEII0KEHHOM yueOHOM 3a1auu;

— BBIOMpATh, AaHATTM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH €CTECTBEHHOHAYYHYIO
UH(POPMALIHIO PA3ITUYHBIX BUAOB U (HOPM IPEACTABICHUS;

— HaXOJUTh CXOJIHbIE apT'yMEHTHI (MMOATBEPHKAAIOIINE WM OIIPOBEPTalOLIUe OJHY U Ty XKe UJIEI0,
BEPCHIO) B Pa3IMYHbBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMANBEHYIO (OPMY MIpeICTaBICHHs] HHPOPMAIIMK U WILTIOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMH, TuarpaMmMaMu, HHOM rpaguKoi U uX KOMOMHAIUSAMU;

— OIICHMBATh HAJIC)KHOCTh €CTECTBEHHOHAYYHON HH(QOPMAINK 110 KPUTEPHUSIM, PEATI0KEHHBIM
yUUTENeM UIH cPOPMYTUPOBAHHBIM CAMOCTOSTENHHO;

— 3aloOMUHATh U CUCTEMATU3UPOBATh ECTECTBEHHOHAYYHYI0 WH(OPMAILIUIO.

YHuBepcaibHble KOMMYHHUKATHBHbIE 1eiCTBHA

Obwenue:

—  BOCHpUHUMATh U (OPMYIHUPOBATH CYKICHUS, BBIPAKATh OMOIMU B TMPOIECCE BBIMOTHEHHUS
MPAKTUYECKHUX M TAOOPATOPHBIX padoT;

— BbIpaXxaTh ce0s (CBOIO TOUKY 3p€HUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

— pacrno3HaBaTh HeBepOalbHbIE CPEACTBA OOIICHMS], TIOHUMATh 3HAYE€HHE COLIMAJIbHBIX 3HAKOB, 3HATh U
pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHI, BECTH IIEPETOBOPHI,

— TMOHUMATh HAMEPEHUS IPYTHX, MPOSBIATh YBAXKHUTEILHOE OTHOIICHNE K COOCCETHUKY M B KOPPEKTHOM
dbopme GpopMyTHpOBaTH CBOU BO3PAKEHUS,

— B XOJ€ JAMajora W/MiIu JUCKYCCHM 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKJaeMOW TeMbl H
BBICKA3bIBaTh  WJIEM, HAIICJICHHbIE HA  pEUICHUWE [IOCTaBJIEHHOM 3aJauyd U TOJAJEp)KaHHE

0JarokenaTeIbHOCTH OOICHMS;



— COIOCTAaBJISITh CBOU CYXKJIEHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXuBaTh pa3inyune
U CXOJICTBO MO3UIIHIA;

— TYOJUYHO MPEJCTABIIATH PE3yIbTaThl BHIIIOJHEHHOTO OMbITa (3KCIIEPUMEHTA, UCCIICAOBAHMS, TPOCKTA);
—  CaMOCTOSITEeNIbHO BbIOMpaTh (hOpMaT BBICTYIUICHHS C y4ETOM 3aJay IMPEe3eHTAlMM U OCOOEHHOCTEMH
ayIUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH YCTHbIE U NMUCHMEHHBIE TEKCTbl C HCIOJIb30BaHHUEM
WITIOCTPATUBHBIX MaTepPHAaJIOB.

Coemecmuasn deamenpbHOCmMb (COMPYOHUYUECHBO):

— TOHUMAaTh U HCMOJb30BaTh NPEUMYILECTBA KOMAaHAHOW M WHAMBHUAYaJIbHON pabOTHI MpU pEIIeHUU
KOHKPETHOH MpoOsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHS TPYNIOBBIX (POpM B3auMOEHCTBUS
IpY PEUICHNUH TIOCTABICHHON y4eOHOH 3a1a4H;

— TMPUHHUMATh LEJNb COBMECTHOH JESATEIbHOCTH, KOJUIEKTUBHO CTPOUTH JIEHCTBHSA IO €€ JOCTHKCHHIO:
pacnpenensaTh poiiu, JOTOBAPUBATHCS, OOCYKIATh MPOLIECC W PE3yIbTaT COBMECTHON pabOThI; yMETh
000011aTh MHEHUS HECKOJIbKUX JFOJIeH, MPOSBISATh TOTOBHOCTh PYKOBOJWTH, BBIOJIHATH MOpPY4YEHUS,
MOTYUHSATHCS;

— IUTAHUPOBATh OPTAaHU3AIMIO COBMECTHON pabOThI, OMPEENATh CBOIO POJIb (C YIETOM MPEAIIOYTECHUH
BO3MOXXHOCTEH BCEX YYaCTHHUKOB B3aWMOJICHCTBHSA), PACIpENCNATh 3aa4d MEXKIY WICHaMH KOMAaHIbI,
y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykIeHUsI, 0OOMEH MHEHHUSIMU, MO3TOBBIE IITYPMBI U UHBIE);
— BBINOJHATH CBOIO YacTh pabOThI, TOCTUTaTh KAYECTBEHHOI'O pPE3yJbTaTa 10 CBOEMY HAMpaBICHUIO U
KOOPAWHUPOBATH CBOM JICUCTBUS C JPYTUMH YWICHAMH KOMaH/IbI,

—  OIICHWBaTh KadeCcTBO CBOETO BKJIaga B OOMMHA MPOAYKT TO KPUTEPUSIM, CaMOCTOSTEIHHO
c(OpMyYIHPOBAHHBIM yYaCTHUKAMHU B3aHMMOACUCTBHS; CPaBHMBATH PE3yJIbTaThl C HCXOJHOW 3amayeil u
BKJIa/l K&XJOr0 4IeHAa KOMaHIbl B JOCTH)KEHHE pEe3yJIbTaTOB, pas3ieisaTh cepy OTBETCTBEHHOCTH HU
IPOSIBJIATH TOTOBHOCTH K TPEAOCTABICHHIO OTYETA MEPe]] TPYIIIIOH;

—  OBJAJIETh CHCTEMOW YHHBEpPCAJIBHBIX KOMMYHHMKATHBHBIX JEHCTBUH, KOTOpas oOecredyuBaeTt
c(OPMHPOBAHHOCTH COLUAIBHBIX HABBIKOB U AMOIIMOHAILHOI'O MHTEJIEKTa 00yJaroLIUXCsl.
YHuBepcanbHbIe peryJaTHBHbBIC 1eHCTBUSA

Camoopzanuzayusa:

— BBISIBIISITh TIPOOJIEMBI ISl PEIIeHWsT B JKU3HEHHBIX W y4YeOHBIX CHUTYalHsAX, MCIOIb3Ys
€CTeCTBEHHOHAYYHbIE 3HAHUS;

— OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAX0JaX MPUHATHS pelIeHul (MHIUBHyaIbHOE, IPUHIATHE PEIICHUS
B IpyIIe, IPUHITHE PEIIEHUN TPYIIOil);

— CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM PEIICHUs 3a/adyd (WM €ro 4acTh), BBIOUPATh CIIOCOO perIeHus
y4eOHOH 3a7auM ¢ y4eTOM MMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBAThb
npejJiaraeMble BapuaHThl peIIeHHI;

— COCTaBJIATH TUTaH JCHCTBHUH (TUIaH pean3allii HAMEYEHHOTO alrOpUTMa PEUIeHHs), KOPPEKTHPOBATh
NPEUIOKEHHBIN alTOPUTM C YYETOM IIOJydeHHsI HOBBIX €CTECTBEHHOHAYYHBIX 3HaHUH 00 W3ydaeMoM
00BEKTE;

— J1enath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHHE.

Camokoumponys (peghaexcusn):



— BIJIAJETh cI0co0aMH CAaMOKOHTPOJIsl, CAMOMOTHBALIMU U pe(IIeKCUH;
— J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlUH U MPeJIarath MiaH ee N3MEHECHUS;
— YYMTBIBaTh KOHTEKCT U NMPEABUICTH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPY PELICHUN Y4eOHOU
€CTeCTBEHHOHAYYHOMH 3a/1a4uH, alalTUPOBATh PELICHUE K MEHSAIOUIMMCS 00CTOSATENILCTBAM;
— OOBSICHATH MPUYUHBI JOCTHIKEHUS (HEJOCTH)KEHUS) pe3yJbTaToOB JESATEIbHOCTH, 1aBaTh OLIEHKY
nproOpPETEeHHOMY OTIBITY, YMETh HaXOAUTh MO3UTUBHOE B MPOU3OIIEIIICH CUTYaINH;
— BHOCUTH KOPPEKTHUBHI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHUBILIUXCS CUTYallHi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa €U U YCIOBUSM.
ImouuonanvHblit UHmMeNIeKm:
— PpasnuyaTh, HA3bIBATh U YIPABJIATH COOCTBEHHBIMH AMOIUSAMH U AMOLMSIMU APYTHX;
— BBIABIATH U AHAJIU3UPOBATH IPUUUHBI IMOLIMIA;
— CTaBUTh ce0s HA MECTO JIPYrOro YesIoBeKa, IOHMMAaTh MOTHUBBI 1 HAMEPEHUS JIPYToro;
— PperyJiupoBaTh CII0CO0 BBIPAKEHUS IMOLHI.
Ilpunamue ceds u opycux:
— OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEIIOBEKY, €r0 MHEHHIO;
— TpU3HABaTh CBOE IIPABO Ha OIIMOKY M TaKOE e MPaBo APYroro;
— OTKpPBITOCTh ce0€ U APYTHM;
— 0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;
— OBJAJETh CUCTEMOW YHWBEPCAIBbHBIX yYEOHBIX PETYISATHBHBIX JECUCTBHUI, KOTOpas oOecrednBaeT
(OopMHpOBAaHNE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSS MO3MLHUS JMYHOCTH), U >KU3HEHHBIX
HaBBIKOB JINYHOCTH (yIpaBJieHUs co00H, CAMOIUCIUIUINHBI, YCTOHUNBOTO MOBEICHUS).
NPEAMETHBIE PE3YJIbTATbBI
— oOCBOeHHE 0a30BBIX €CTECTBEHHOHAYYHBIX 3HAaHWH, HEOOXOAWMBIX IS JaJbHEUIIETO0 W3Y4eHUS
CHCTEMaTHYECKHX KypCOB €CTECTBEHHBIX HaYK;
— (hopMUpOBaHME FIIEMEHTAPHBIX UCCIIEI0BATEIbCKIX YMEHHIA;
— IpUMEHEHHE TIOJTYYCHHBIX 3HAHUW ¥ YMEHUH /ISl pEIIeHHs] MPaKTHYECKUX 3a71ad.
B pesynbrare u3ydeHns IponeeBTHIECKOro Kypca «EcTecTBO3HAHNE) YUeHHK HAYYUTCS:
— MPUBOAUTH MPUMEPHI U pa3anyaTh (pU3NUECKHe U XUMUYECKUE SIBICHUS;
— OOBSICHATH CTPOCHHUE BEIIECTBA HA OCHOBE MOJIEKYJISIPHO - KHHETUYECKOI TeOpuH;
— OOBSCHATH CTPOEHUE aTOMa;
— HAXO/IUTh XUMHUYECKHUE FIIEMEHTHI B IIEPHOAMIECKON TabIHIIe;
— pacckasbIBaTh O COBPEMEHHOM HayKe U MIPOU3BOJICTBE, CPECTBAX CBSI3H;
— OOBSCHATD, KaK JIIOJIU MO3HAIOT OKPY>KAIOLIHI MUD;
— TIPUBOANTH TIPUMEPHI O POJTH ABTOMATHKH, SJIEKTPOHUKH, KOMITBIOTEPU3AIIH TPOU3BO/ICTBA;
— paccKasbIBaTh O CPENICTBAX CBS3U U Iepeaadn HHpopMaIum.
ROJIyYUm 603MONCHOCHIL HAYUUINBCAS
— oOpamarbes ¢ MPOCTEHIIUM (PU3MUECKUM U XUMUYECKUM 000PYIOBaHUEM;

— MPOU3BOIUTH MPOCTEHIINE U3MEPEHNUS;



— CHUMATh IIOKa3aHusl CO MIKabI Mpubopa;

— 00Cy»X/1aTh KOJOTMYECKOE COCTOSIHUE B LIIKOJIE U HA TEPPUTOPHH, IPUIICTAOIICH K HEHl.



TEMATHYECKOE IIJIAHUPOBAHHUE

W3ydeHue cTpoeHus aToMa; 00pa3oB XUMHUYECKUX

BEIEeCTB; 00pa31oB HaHOOJIee YaCTO BCTPEUAIOIINXCS

MIPOCTBIX M CIIOXKHBIX BEIIECTB; KUCIOPO/IA U €r0 COCANHEHHIT; BOAOPO/A U €ro
COEMHEHUH.

H300paskeHue CTPOSHHS aToMa.

Paborta c [lepuoguueckoii cucremMoii xumudeckux sinementoB J1. . Menneneesa.
3amuck GopMys1 XUMHUYECKHX SJIEMEHTOB.

PacTBOpeHue pa3IMYHBIX BEIIECTB B BOJE M (HIETPOBAHHE PACTBOPOB.
Pemrenne 3a1a4 Ha BEIYKMCIIEHNE TUIOTHOCTH 110 U3BECTHBIM Macce U 00beMy.
Perienne kaueCTBEHHBIX 3a/1a4.

BrmmonHenue 1a60paTOpHEIX paboT, IKCIIEPUMEHTAIBHBIX, TECTOBBIX 3aJaHHUI.
Pabota B rpynmax

Ne | HaumeHoBaHUe Pa3/iesioB U TeM KosnyectBo 4acos Hara Buasl gesiTeIbHOCTH Bunpl, popmbl DJIeKTPOHHbIE
n/n | nporpaMMsl HM3y4YeHHs! KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJIbHbIE | 1a00opaTopHBIE o0pa3oBaTe/JbHbIE
padoThI padoTsI pecypcebl
1 |Beexenme 4 0 3 01.09.2022 Pabora ¢ nHbOpManuel (C WUTIOCTPALMAMU YICOHHKA H TOMOJHUTEIbHBIM VYecrHEI onpoc; | DneKTpoHHOE
30.09.2022 | MAMOCTPATHBHBIM MAaTEPHAIOM, TAGIMLAMH). IpaxTnueckas [PHIIOKEHHE.
OmnpeneneHre HU3UIECKUX SIBICHUM 110 PEPOLYKLUIM, XUMHYECKHX SBICHHI Ha pabora; Hudposere
OCHOBE JIEMOHCTpAIHI. oOpa3oBaTenbHbIE
Pabora ¢ TekcToM (BBIAEICHUE U3 MPETIOKEHHOTO YUUTENIEM TeKCTa Ha3BaHHI TIaTGOPMEL.
BEIIECTB, QH3UUECKUX Tel, QU3HIECKUX SIBICHHUIT).
HaxoxxeHue LeHb! JeleHus U IpeJena H3MepeHu IpuoopoB.
N306pakeHHe MIKaIbI IPUOOPOB € yKa3aHUEM LICHBI JCJICHUS U TIpejena
U3MEPEHUHN.
BerinonHenue 1a00paTopHbIX PadoT, IKCIEPUMEHTAIBHBIX 3a/laHUH.
Pabota B rpymmax
2 Tena u BemecTBO 11 1 8 01.10.2022 CpaBHEHHUE XapaKTEPUCTUK (bnanecicnx TeJ1, CTPOCHUSI aTOMOB BOAOPO/IA, TENUs, TUTHS. IIpakTrueckas DIEeKTPOHHOE
98.12.2022 HaGironenue: pa3IMgHBIX COCTOSIHHUI BEIECTBa; 3a pabora; MIPUIIOXKEHHE.
U3MEPEHHEM MACChI Tella Ha PasinvHbIX BecaX; sBieHuUi nuddy3un B Ipupose, TEXHUKE, KonrponbHas Ludbpossie
OBITY; B3aMMOJICUCTBUS YaCTHILL Pa3JIMYHbBIX BEIIECTB; OMbITA 110 MOIYYEHUIO BOJOPOIa; 3a | padora; o0pazoBaTesbHbIE
IIPUTOTOBIEHHEM HCTHHHOTO CaMoolLieHKa ¢ U1aT(OPMEL.
pacTBOpa U B3BECH. HCIIOIb30BaHUEM
M3mepenne Maccsl Tena Ha y4eOHBIX BecaX, TEMIIEpAaTyphl BOAbI U BO3IyXa TepMOMETpoM. | «OreHOYHOro
OrnpesienieHne IeHsI AeTEHNs TePMOMETpa. JIHCTay;
AHanu3 MoieNeil MoJIeKyI U aTOMOB. BIIP;




I/I3yquMe: 3aBUCHUMOCTH pE3yJIbTaTa HeﬁCTBHH CHJIBI OT €€ 3HAYUCHUS, HATIPABJICHUA 1

Yecrnslii onpoc;

ONeKTpoHHOE

B3aumopeiicTBue Tesx 10 08.01.2023 .
22.03.2023 | TOUKH PUIOKCHHUS; YCTPOIHCTBA IMHAMOMETPA; IPUYHH BOSHUKHOBEHHS CHITbI TPCHHSL. KouTtponbHast MIPUIIOKEHHE.
HaGutioieHue: OMBITOB C MCIIOIb30BAHUEM TEIEKKH, TTACTIIIMHOBOTO MIAPUKA, paborta; Ludbpossie
MPYKUHBI C TPY30M; B3aHUMOJICHCTBHS TEIT; 32 MAJCHHEM Pa3IHYHbBIX TEJ; Pa3THIHBIX IpakTiyeckas obpa3zoBatenbHbIe
BUJIOB Je(hOpMaIii; BOSHUKHOBEHHUS CHJIbI YIPYTOCTH HpH AeopMariu; 3a paborta; IaT(OPMBL.
[OKa3aHHUsIMH JHHAMOMETpPA [P U3MEHEHHH KOJIMYECTBA IPy30B Ha Opycke CamooreHKa ¢
TpHOOMETpa; B3aMMOACHCTBHS HAJICKTPH30BaHHBIX TEJI; MATHUTHOIO B3aUMO/ICHCTBHS; HCIOJIb30BAHUEM
3a M3MEpEHUEM JaBJICHNUS Ha PasHbIX INIyOHHAX, 10 PA3HBIM HAIIPABJICHUSIM; 32 «OueHoYHOTrO
YCTAQHOBJICHHEM YPOBHS JKUAKOCTH B COOOIIAOIINXCS COCYAaX. JIACTaY,
IpuBeneHNEe IPUMEPOB: Pa3IMYHBIX BUAOB Je(opMaliii B IPUPOJE, B OBITY, B
TEXHHUKE; CIOCOOOB YBEIHUYCHHS U YMEHBILICHHS JABICHHUS; COOOIIAIOIINXCS
COCYIOB; HIepe/Iady JABJICHHS KUIKOCTSIMHU U Ta3aMH B TEXHUKE.
BrlunciieHne CHIIbI TSDKECTH.
HccnenoBaHue 3aBUCHMOCTH CHITBL YIIPYTOCTH OT eopMarum.
Ornpenenenne ycinoBuil paBHOBecus Tel1. I padudaeckoe n3o0paxkeHne CHIL.
W3mepenne cuit. CpaBHEHHE TPEHUS CKOJIBKCHHUS M TPEHUS KaUCHHUSL.
OO0bsiCHEHHE IPUHLHIIA ICHCTBHS 3JIEKTPOCKOIA.
OOBsCHEHNE 3aKOHA COOOIAIOIIIXCS COCYI0B.
BriiBrokeHne rHIOTe3 06 YCIOBUSIX IUIABAHHUS TEIL.
CocraBiieHH€E TaOJIHII.
Berimonsenne 1a60paTOpHEIX paboT, IKCIIEPUMEHTANBHBIX 3a1aHUH.
DOopMyIHPOBaHNE BBIBOIOB.
PemieHre kaueCTBEHHBIX, KOJTUYECTBEHHBIX 3a/1a4.
BricTyruieHue ¢ foKIanaMu U COOOIICHUSIMHL.
O0cyxIeHHe COOOLICHHI U OKJIA/I0B.
OueHka JeATENbHOCTH OJHOKIACCHUKOB.
Pabota B rpynmax
DHIHUCCKIe I XHMIUCCKHe 9 23.03.2022 HaburoieHue: 3a IBHKEHHEM UIPYLICYHOM MAIIHHBI; VYerHsli onpoc; | DIeKTpoHHOE
P — 95.05.2023 | HCTOUHHKOB 3BYKA; OIBITOB, IONTBEPKAIONIMX PA3IHYHE CKOPOCTH 3BYKA B PA3HBIX KouTtponbHast MPUIIOXKEHHE.
cpenax. pabora; Iudpossie
AHain3 IBWKEHUS, ABIDKCHHUS UIPYLICYHON MAIIHHBI IMpaktryeckas o0pa3oBaTelbHbIe
B Pa3HbIX CUCTEMAaX OTCYETa. padora; 1aTGOPMBI.
OrmpezienieHre BUIOB IBIKSHUSL. CamooreHKa ¢
INpuBeseHNEe IPUMEPOB Pa3INYHBIX BHIOB IBHKCHHUS HCTIONB30BaHUEM
B TIPUPOJIE U TEXHHUKE. «O1eHoYHOTO
BerurciieHre CKOPOCTH JABHKEHHS YICHHKA 110 KJIACCY, CKOPOCTH JBHKSHHS TIHACTaY;

CaMOJIBIIKYILIEHCS TENEXKH.

BeinosHeHne 1ab0paTOPHBIX paboT, SKCIEPHMEHTAIBHBIX 3a/IaHU.

Pa6ota ¢ TekcTOM M MILTIOCTpAIMAME yIeOHUKA.

Pa6ora B rpynmax

HabmoieHne: TEIoBOro paciIupeHus pasInHbIX

TEJT; TasHUS JIbJJA; POLIECCOB MCIIAPCHHS U KOHICHCAINH; PA3HBIX BUIOB
TeTuIonepeiadH.

BeiaBmkeHre TUNOTe3 00BSICHEHNS SBICHUH HCIIAPEHHS U KOHICHCALINY C TOUKH
3PEHNUsI CTPOCHHS BEIECTRA.

Omnpenenenne GpakTOPOB, OT KOTOPBIX 3aBUCHT CKOPOCTH UCHIAPEHHUS KUIKOCTH.
Penrenue kKaueCTBEHHbBIX, KOJINYECTBEHHBIX U IpadUIecKux 3a1ad.
BemnosHeHne 1a60paTOPHBIX paboT, SKCIEPHMEHTAIBHBIX 3a/IaHHIL.
Beictynnenue ¢ goknagamu, COOOIMEHUAME H TIPE3EeHTAIUSIMH.

OO0cyXeHUE BBICTYIUICHUN YUaIUXCsL.

OreHKa eATeIbHOCTH OXHOKIACCHUKOB.

Pabora B rpynmnax
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebi, popmbl
n/n H3YYEeHHS | KOHTPOJIS
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. |Bsenenue. Ilpnpona. 1 0 0 01.09.2022 | Vermprii ompoc;
YenoBek 4acTh MPUPOJIBI. TpaxTudeckas
Tena u BeliecTna. pabora;

b
Yro nzydaet pusmka

2. |Merozbl uecnenoBaus 1 0 0 08.09.2022 | Verrmtit ompoc;
npupobl. JlaboparopHoe CaMOOLEHKa ¢
obopyoranue. HCIIOJIb30BaHUEM
H3amepenns. U3ameputenbHbie «OLEHOUHOrO
mpHOOpE! JTUCTAY;

b

3. |/labopamopnas paboma V1 | | 0 2 15.09.2022 | Verabiit ompoc;
«H3mepenue pamepos TpakTideckas
duzuueckozo menay. paGora;

b
02
Jlabopamopnas paboma Ne CaMooLeHKa ¢
«H3mepenue oovema N —
HcuoKocmu)
«O1eHoYHOor0
JUCTAY;

4. |/labopamopnas paboma Ne3 | | 0 1 22.09.2022 | YcTHBIH ompoc;
«H3mepenue ob6vema TTpakTHYeckas
meepoozo menay paboTa;

2
CaMoOoI1IeHKa C
HCITIOJIb30BaHUEM
«O11€HOYHOTO
JUCTay;

5. |XapaKkTepHCTHKHU TeN U 1 0 1 29.09.2022 | Y CTHBIH 0mpoc;
BEIIIECTB. [IpakTuyeckas
Jlabopamopnas paboma Nod paborta;
«Cpaenenue CamooreHka ¢
Xapakmepucmuk WCTIOIB30BAaHUEM
duzuueckux meny «O11€HOYHOTO

JUCTay;
6. |CocrosiHus BelecTsa. 1 0 1 06.10.2022 | Y CTHBII ompoc;

Jlabopamopnas paboma Ne5
«Habnwoenue paznuunlx
COCMOAHUIL 6eULECMEa)

[IpaxTueckas
pabora;
CamMooIieHKa ¢
HCTIOIb30BaHHEM
«O1eHoYHOr0
JUCTaY;




Macca.

7. 13.10.2022 | ¥ cTHP1i onpoc;
Jlabopamopuasa pavoma Neb [IpakTuueckas
«H3mepenue maccol pabora;
sewecmearn CaMoOoIICHKa ¢

HCII0JIb30BAaHUEM
«O11€HOYHOT O
JUCTaY,

g. |Temmeparypa. 20.10.2022 | Y cTHBII 011poc;
Jlabopamopnan pavoma Ne7 [IpakTuueckas
«H3mepenue memnepamypul pabora;

6000l U 6030yXa» CamooreHka ¢
HCII0JIb30BAaHUEM
«O11€HOYHOTO
JUCTaY,

9. |Crpoenue Bemectsa. YcTHBII ompoc;
Jlabopamopnas paboma Ne8 [IpakTuueckas
«Habnwoenue oenumocmu paborta;
eeuwjecmear CamooneHka ¢

MCIIOJIb30BAaHUEM
«O11€HOYHOTO
JUCTaY;

10, |BrKeHne gacTu. YcTHBIN onpoc;
Jlabopamopnas paboma Ne9 [IpakTuueckas
«Habnwoenue agnenusn pabora;
oughghyzuurn CamooneHka ¢

HCIIOJIb30BaHUEM
«O1eH04YHOr0
JUCTaY;

11. | B3aumonencTBue 4acTuil. YcTHBIN 0onpoc;
CocrosiHus BellecTsa. [IpakTuueckas
Jlabopamopuasa paboma pabora;

Nel0 «Habarooenue CamoolieHKa ¢

63auUMo0eiicmeus Yacmuy HCITIOJIb30BaHUEM

PAa3IUYUHBIX 6eU4eChIE) «O11€HOYHOTO
JUCTaY;

12. |Crpoenue aroma YeTHBIT 0onpoc;

CamoorieHKka ¢
HCIIOJIb30BAaHUEM
«O1EeH0YHOr0
JUCTaY;

13, |llnOoTHOCTB. O6bem. YcTHBIN 0onpoc;
Jlabopamopuasa paboma [IpakTuueckas
Nell «Onpeodenenue pabora;
n0OMHOCMU 8eulecmear CamoortieHka ¢

WCTIOIB30BAaHUEM
«O11€HOYHOTO

JIUCTaY;




XUMHUYECKUE DIIEMEHTEI

YcTHBIN onpoc;

14,

CamoorieHka ¢
HCII0JIb30BAaHUEM
«O11€HOYHOTO
JUCTaY;

15. |ATOroBbIii ypoK 10 Teme [TpoBepka 3HaHU
«TeJio 1 BeecTBOY

16. | K gemy mpuBoauT neiicTBue YcrTHbIN onpoc;
OJIHOTO TeJa Ha apyroe? CamMool1ieHKa ¢
Cuibl. Becemupnoe HCII0JIb30BAaHUEM
TSATOTCHUE «O11€HOYHOTO

JUCTaY;

17. | Hedopmanus. Cua YcTHbIM onpoc;
ynpyroctu. Jlabopamopnas [IpakTnueckas
paooma Nel2 «Habnrooenue paborta;
603HUKHOBEHUS CUJIbL CamoolieHka ¢
ynpyzocmu npu MCIIOJIb30BAaHUEM
oepopmayuuy «O11€HOYHOTO

JUCTaY;

18, | YcioBre paBHOBECHS TEIT VYceTHBII onpoc;
CaMooI1IeHKa ¢
UCIIOJIb30BaHUEM
«O11€HOYHOT O
JIUCTaY;

19. |A3mepenue cuibl. Tpenue. YcTHBIN onpoc;
Jlabopamopuasa paboma [TpakTuueckas
Nel3 «H3mepenue cunel, pabora;
u3mepeHue Cuibl mpenHus) CamoolieHka ¢

HCITIOJIb30BaHUEM
«O11€HOYHOTO
JUCTaY;

20, | DTEKTPHUYICCKUE CHITBL. VYcrHbIl onpoc;
Jlabopamopuasa paboma [IpakTuueckas
Nel4 «Habnrwooenue paborta;
63aumooeiicmeus CamooneHka ¢
HA1IeKMPU306AHHBIX ME1) WCTIOIB30BAaHUEM

«O1eHoYHOr0
JUCTaY;
21 |MarHutHOe B3aUMO/ICHCTBHE. YcTHBIN onpoc;

Jlabopamopuasa paboma
Nel5 «Habnwoenue
MAZHUMHO20
63AUMOOCIICIMBU»

[IpakTrueckas
pabora;
CaMoOoIICHKa ¢
HCIOJIb30BaHUEM
«O1eHoyHoOrO
JIUCTAY;




29 | HaBnenue. YcTHBIN onpoc;
Jlabopamopuasa paboma [IpakTuueckas
Nel6 «Onpeodenenue pabora;
0aeieHus mena Ha Onopy» CamooreHka ¢

HCII0JIb30BAaHUEM
«O1eHoYHOoro
JUCTaY,

23, |[laBieHue B KUIAKOCTSX U YcTHbIN onpoc;
razax. JlaBienue Ha riryOuHe. CamooltieHka ¢
CooOmiaromuecs CoCcybl. HCIIOJIb30BaHUEM
ApxumMenoBa cuia. «O1eHoYHOoro

JUCTaY;

24. |/labopamopnasn paboma VYcrHbIl onpoc;
Nol7 «H3yuenue [IpakTuueckas
6bIMANKUBAIOULCIl CUTIbL, OM paborta;
yez2o 3agucum CamoolieHka ¢
evimankueaouwan cuna?» UCIIOJIb30BaHUEM
Jlabopamopuasa paboma «O11€HOYHOTO
Nel8 «Bwisacuenue ycnosusn JUCTay;
naaeanus meny.

o5 | ATOroBbIii ypok 1o teme [IpoBepka 3HaHUI
«B3auMopelcTeue TEJ»

26. | MexaHu4eckoe IBIKCHHUE. YcTHBII onpoc;
Cxopocts. Bpewmsi. IIpakTrueckas
Jlabopamopnas paboma paborta;

Nel9 «Bviuucnenue CamooneHka ¢

CcKopocmu 06ucenus HCITIOJIb30BaHUEM

opycka» «O11€HOYHOTO
JUCTay;

97 |Pemenne 3anaq YcTHBIN onpoc;

CaMooI1IeHKa C
HCITIOJIb30BaHUEM
«O11€HOYHOTO
JUCTAY,

8. | OTHOCHTENBHOCTD YcTHBIN onpoc;
MEXaHUYECKOTO JIBIKCHUS. [IpakTrueckas
Jlabopamopuasa paboma pabora;

No20 «Habnrwoenue CamooneHka ¢
OomHuocumenbHoCmu HCIIOJIb30BAaHUEM
08UIICEHUA) «O11€HOYHOTO
JUCTAY,
29. | 3ByK. Pacnipocrpanenne YcTHBIN 0onpoc;

3BYKa.
Jlabopamopnan paooma
Ne2] «Habnwoenue

UCMOYHUKOB 36)KQ)

[IpakTrueckas
pabora;
CamMooIieHKa ¢
HCIIOIb30BaHUEM
«O1eHoyHoOrO
JINCTAa;




30. | TemoBoe pacumpenwue. 1 1 'Y CTHBIN onpoc;
[InaBnenue u [IpakTrueckas
OTBEpJECBaHMUE. pabora;
Jlabopamopnasa paboma CamoorieHKka ¢
Ne22 «Haonrooenue 0nunwt MCII0JIb30BAaHUEM
mena npu Hazpesanuu u «O11€HOYHOT O
0X1axHCcOeHUW) ImcTay;

31. Ucnapenue u konaeHcauus. | 1 1 'Y CTHBIN onpoc;
Jlabopamopnas paboma [IpakTuueckas
Ne23 «Om uezo 3a6ucum pabora;
CcKopocmb ucnapenus CamMoolieHKa ¢
Jcuoxocmu, HabawoeHue HCITOIb30BAHUEM
OX1ANHCOCHUA HCUOKOCIU «O11€HOYHOTO
npu ucnapenuu lmucTa;

32 | Teronepenaya. 1 1 'Y cTHBIN onpoc;
Jlabopamopnan paboma [TpakTrueckas
No24 «Habnrwoenue pabora;
menaonpoeooOHoCHU) CaMoolieHKa ¢

MCIIOJIb30BaHUEM
«O11€HOYHOT O
mucTay;

33 | AToroBbIii ypok mo reme 1 0 [IpoBepka 3HaHUI
«PDuznYecKue u
XUMHYecKHe SIBJIEHUs»

34 | VITOroBbIil ypok 1

OBUIEE KOJIMYECTBO 34 24

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

1. I'ypeBuu, Kpacnos, [TonTak: EcrectBo3Hanue. 6 kinacc. Pabouas terpaap k yueOHuky A. E.
I'ypesuua, M: IIpocsemenue/Ipoda, 2021 r.

2. I'ypesuu, KpacHos, [lonTtak: BBeneHue B ecrecTBEHHO-HAay4HbIE IpeAMETHI. EcTecTBO3HAHME.
Odusuka. Xumus. 5 kiacc. Pabouas terpans. M: [Ipocsemenue/poda, 2021 r.

3. EcrecTBO3HaHue. BBeneHNE B €CTECTBEHHO-HAYUHbIE IIPEAMETHI. 5—6 Kacchl. MeTtoauueckoe
nocobue. M: Ilpocsemenne/Apoda, 2021r.

4. BeeneHue B eCTeCTBEHHO-Hay4Hble ITpeaMeThl. EctecTBo3Hanue. @usuka. Xumus. S5 Kiacc.
Pabouas Terpans, M: JIpoda, 2021r.

5. BBeneHnue B eCTECTBEHHO-Hay4HbIe IIpeaMeThl. EctecTBo3Hanne. Pusnka. Xumus. S Kiacc.
Pabouas rerpans, M: JIpoda, 2021r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Pabouas nmporpamma k YMK A.E. I'ypeBuua, JI.A. Vcaesa, JI.C. [TonTak

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. Meroanyeckas momollb 1o ecrectso3Hanuto https://rosuchebnik.ru/metodicheskajapomosch/predmet-

estestvoznanie/

2. 90P nns opranuzanuu 00y4eHus M0 Kypcy ectecTBo3Hanus. Komnekumu g poBbIX pecypcoB
https://nashaucheba.ru/v43617/anekcanimia_n.1o. MbUTOBa H.0. METOAMYECKHE PEKOMEHIAIIUH_HCIT
0JIb30BaHKe HMH(POPMAIHOHHBIX PECYPCOB_Ha_ ypOKax eCcTeCTBO3HaHWsA?page=4

3. Eaunas komeknus nudpoBbix 00pa3oBaTe/ibHbIX pecypcoB. Heopranudeckast XuMusi.
BuneoonsIThl.

(http://files.schoolcollection.edu.ru/dlrstore/77f26bae-6f5a-8b69-9608-7093061cc829/index.htm)

4. Xumuueckuit pakynprer MI'Y um. M. B. Jlomonocoga http://www.chem.msu.ru/

5. XKypnan «2Oxonorus u xu3Hb» http://www.ecolife.ru/

6. ®usnueckuii paxynprer MI'Y um. M. B. Jlomonocosa http://www.phys.msu.ru/

7. Bonpmioit mianerapuit Mockssl hitp://www.planetarium-moscow.ru/



https://rosuchebnik.ru/metodicheskajapomosch/predmet-estestvoznanie/
https://rosuchebnik.ru/metodicheskajapomosch/predmet-estestvoznanie/
http://files.schoolcollection.edu.ru/dlrstore/77f26bae-6f5a-8b69-9608-7093061cc829/index.htm
http://www.chem.msu.ru/
http://www.ecolife.ru/
http://www.phys.msu.ru/
http://www.planetarium-moscow.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJAIOBAHUE
000py0BaHUE IS TPOBEACHUS JTaOOPATOPHBIX paboT ¢ yJalIUMHCS

OBOPYJAOBAHME JIUIsA TPOBEJAEHUSA JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIUI
MynbTUMEAMIHBIA IPOEKTOP, JOKYMEHT KaMepa
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