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IHosicHUTEALHAA3ANNCKA

[Iporpamma BHEYPOUYHOU NEATEIbHOCTH
«3aHuMarenpHasGU3NKanIIpeTHA3HAYCHAITYIaAIUX CSIS-OKIIacCOoB. [Iporpamma
COCTaBJICHA HA OCHOBE HOPMATHUBHBIX JOKYMEHTOB:

o - ODenepanbHbIil 3ak0H oT 29 nekadps 2012 1. Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;
o - KoHmernmus pa3BuTHS TOTOJHUTEIBHOTO oOpa3oBanus neredt mo 2030 roma, yTBep:KaEHHAS

Pacnopsoxenmnem IpaButenscrBa Poccniickoit @eaeparnuu ot 31 mapra 2022 1. Ne 678-p);

e - JIpukaz MunucrepctBa npocsemeHus Poccuiickoit @enepanun ot 09.11.2018 Nel96 «O6

yrBepxkacHUN [lopsiika opraHu3aluu W OCYIISCTBICHHUS OOpa30BaTEILHOUW NEATEILHOCTH IO

JIOTIOJTHUTENBHBIM  00IIe00pa30BaTeIbHBIM TpoTrpaMMaM» (C M3MEHEHUSIMU, YTBEP KIECHHBIMU

npuka3zoM MunuctepcTBoM npocserieHus PO ot 30.09.2020 Ne533);

e - Jlucemo MunuctepctBa oOpazoBanuss ¥ Haykum Poccum ot 18.11.2015 Ne(09-3242 «O
HanpaBJIeHUH WHPOPMAITUI» BMecTe ¢ «MEeTOUYeCKIMU PEKOMEHAAUSIMY 10 TPOSKTUPOBAHUIO
JIOTIOJTHATENBHBIX 00IIePa3BUBAIOIINX MIPOrpamMM (BKITFOUYask pa3HOYPOBHEBEIE MPOTPAMMBI);

e - [Ilucbmo MunuctepctBa npocenieHua PO «MeTtoanueckue peKOMEHIAlMKU M0 pean3aliu
JIOTIOJTHUTENBHBIX 00I1e00pa30BaTeNbHBIX IPOTPAMM C IPUMEHEHNEM AIIEKTPOHHOTO 00YYEeHHUS U
JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TeXHONIOrui» oT 31 ssuBaps 2022 r. N I-245/06;

e - TlocranoBneHue I'maBHOTO rocy1apCTBEHHOT0 CAaHUTApHOTO Bpada Poccuiickoit

e ®denpepaunu ot 28.09.2020 Ne28 «O6 yrtBepxkneHnn canutapueix npasua CII 2.4. 3648-20
«CaHHUTapHO-3MUJIEMHUOIOTHYECKAE TPeOOBaHMsSI K OpraHU3aIisIM BOCIHTAaHUS W OOydYeHUS,
OTJIBIXA M O3TOPOBIICHUS JETEH U MOJIOJEIKI;

e - [locraHoBneHue ['TaBHOrO rocy1apCTBEHHOTO CAHUTApHOTO Bpaua Poccuiickoit deaepanuu ot
28.01.2021 Ne2 «OO6 yrBepxkacHUM caHUTapHBIX mpaBuil W HopM CanlluH 1.2.3685-21
«'uruenuveckne HOpPMAaTWBBI U TpeOoBaHUS K oOecmedeHuio Oe3omacHOCTH U (WIH)
0e3BpEeTHOCTH IS YeTOBeKa (PaKTOPOB Cpe/bl OOUTAHHSY.

[Iporpammapaccuntanana34 gaca(luac BHenemo).

ConeprkaHuenporpaMMbIIMEETOOIIICMHTEIUICKTyalIbHOSHATIPaBICHUE, T.K.ODUCHTUPOBAH
o Ha  (¢OopMUpOBaHHE  TBOPYECKOTO  MBIIIICHUS  OOYYAlOIIMXCs,  pPacCIIMpEeHUE
HUXKPYro3opa,Habito1aTeIbHOCTH, UCCIIeI0BAaTEILCKUXHABBIKOB,aTAK)KECITOCOOCTBYeTCaMOopea
n3anuuBy4eOHOMAeATeTbHOCTH. [IpakTHUecKassHAPABICHHOCTEKYPCAOCYIIECTBISIETCS  Uepe3
OpraHU3AHUIONPAKTUYECKUX PaboT.

Hannas mporpamMma  crnoco0cTByeT (OPMHUPOBAHHMIO IICHHOCTHBIX  OPHUEHTHPOB
YYAIIHUXCS,PAa3BUTHIO IIEHHOCTHO-CMBICIIOBOM Cephl JIMYHOCTH Ha OCHOBE OOIIEYEIIOBEUSCKIX
MPUHLHUIIOBHPABCTBEHHOCTUUT YMAHU3MA, PA3BUTHIOIIUPOKUX
[MO3HABATEILHBIXUHTEPECOBUTBOPUECTBA.

Nzydennexkypcaba3zupyeTcsiHa3HAHUSAX,TI0TYICHHBIX yIalIUMUCSTTPUI3yYCHUU(PUZUKIK
u. bonbmylo poiib B YCBOGHHUM Kypca WUIrpalOT 3HAHUS, IMOJYyYECHHBIE Y4YaIIUMUCA
MPUU3YICHUUAPYTUXIIPEAMETOB €CTECTBEHHOHAYYHOTO [IUKIIA.

TaxkumoOpa3oM, JaHHBIMKYPCOOECTICYMBACTHETOIBKOYTTYyOICHUE3HAHMNTIOPU3UKE, HOUC
M0coOCTBYeT(HOPMUPOBAHUIOIEIIOCTHOWECTECTBEHHOHAYYHOMKAPTHHBIMUPA.

TeopeTnueckue 3HaHUS M NOPAKTHUYECKHE  YMEHHUs, I[IOJYYEHHbIE B  XOJe

SKCIEPUMEHTAIBHON JEATEIbHOCTH YYalllUXCs, SIBJSIOTCA XOPOIIEH MOTHMBALIMOHHOM OCHOBOM
JUTSL U3YY9eHUS (QU3UKU U TTPOPECCHOHAITBHON OPUEHTAIINH yUaIIHXCSl.

AKTYaJILHOCTb TIPEIJIaraéMol MPOrpaMMBbl 3aKJI0YaETCS B KOMIUIEKCHOM TOJX0JIe TIPH
U3ydeHUN (U3UYECKUX SBJICHUW HA PAa3HBIX YPOBHIX HMX OpPraHU3AIMH TMPU HCIIOIH30BAHUU
CaMbIX COBPEMEHHBIX MOJIEKYISPHO-KUHETUYECKUX TEOPUH JAHHBIX O CTPOCHUU U
(YHKIMOHUPOBAHUH (PU3HMUECKUX MOJIEIICH.

HoBu3Ha gaHHOI MporpaMMbl COCTOUT B TOM, YTO B €€ COJEPKaHKUE BKIIIOUAET U3yUEHUE
HE3HAKOMOTO JIJIsl yJaIuXxcs pasnena GU3uky — XUMHUH U PAaCIIUPEHHsSI U YTITyOJICHUS 3HAHUH.
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N3yuenne ¢Qu3nueckux MpoOILEecCOB HEBO3MOXHO 0e3 o0opymoBaHusA, a paboTa ¢ HUM
BCEr/la BBI3BIBACT OCOOBIM HHTEpeC OOYYaIOIIUXCS, AaKTHBH3UPYIOT HUX I[O3HABATEIHHYIO
NeSITeIbHOCTD, MO3BOJISIET PA3BUBATh MPAKTUYECKHE YMEHUS, CIIOCOOCTBYET YriIyOJeHUIO CBS3H
TEOPUU C TPAKTHKOW, (POPMUPOBAHUIO MPAKTHUECKUX HABBHIKOB pabOTHl C TEXHUKOH U
KOMITBIOTEPOM M Pa3BUTHIO UCCIIEIOBATEILCKUX YMEHUN 00yJarOIuXCsl.

LlenecooOpa3HocTh  U3yueHHUs HAayK BbIII€ Ha3BaHHBIX HAyK OUYEBHUJHA, TaK Kak
MO3BOJIIET 0000IINTh, CUCTEMATU3UPOBATh U MOJMYYUTh HOBBIE 3HaHUs. Peanuzanus nporpaMmmbl
npeaycMarpuBaeT 34 yaca B T€UCHHE yU4eOHOTO TO/1a.

Leap mporpamMmsl: paciiupeHHe Kpyrozopa ydammxcs o (U3MUECKUX U XUMHYECKHUX
nporeccax.

3agaum Kypca:

® O03HAKOMHUTH C UCTOPHUEH pa3BUTHUS HAYK: PU3UKH, XUMHH;

® CpaBHUTH CTPOEHHUE OJTHOKJIETOUHBIX MPEACTaBUTENCH pa3InYHbIX L[APCTB: OaKTepHii,

pacTeHui, )KUBOTHBIX U TPUOOB; y3HABATH MPEJCTABUTEIICH KIICIIIEH;

® CpaBHUTH CTPOCHHME W (YHKIUU PaA3IUYHBIX BUJOB PACTUTEIBHBIX U KUBOTHBIX

TKaHEeW MHOTOKJIETOYHBIX OPTaHU3MOB: PACTEHUH, )KUBOTHBIX U YEIOBEKa,

e cdopMHpOBATh MPAKTUYECKHE HABBIKM pabOTBHl C (PU3MUECKUM M XHUMHUYECKHM

000pyIOBaHUEM U YMEHUH BBIIIOJHEHHUS HIIEKTPUUIECKHE CXEMBI LETICH;

® pa3BUTh MOTHBAIMI0O JUYHOCTH peOEHKa K T[O3HAHUID ©  TBOPYECTBY,

MCCIIEIOBATEIbCKUE YMEHHUSL.
@DopMbI U METOAbI OCBOECHHS COIEPKAHUS POTPAMMBbI:
® METOAbl TOUCKOBOTO M  HCCIIENOBATEeNbCKOIO  XapakTepa,  IO3BOJIAIOIINX
CTUMYJHpPOBaTh  [MO3HABATENBHYIO  aKTHUBHOCTH  ydamuxcs  (J1abopaTOpHBIH
MPAKTUKYM, TPAKTUIECKHE PAOOTHI C 2JIEMEHTaMU MTOMCKOBOH JIEATETHHOCTH ),
® WHTEPAKTUBHBICE METOJBI (dBpUCTHUECKass Oecena, Yy4eOHBIM JHANOr, METOJ
MPOOJIEMHBIX 33]1a4);

e caMocTosTeNbHas paboTa ¢ pa3TUYHBIMU HCTOYHUKAMH UHQOPMAIIUH.

OTAMYUTENIBHOW OCOOCHHOCTBIO JAaHHOW MPOTPaMMBbI SIBIACTCS OJIOYHO-MOYJIBHOE
noctpoerue 3aHaTuil. Kaxaslii Momayns mpezacraBiser co0oil paszen, B KOTOPOM HMEIOTCS
CJIETYIOIIHE DJIEMEHTHI: OJIOK aKTyalTu3allui 3HAHUH, TEOPETUIECCKHUI OJIOK, TPAKTUKYM.

Peanuzanuss JgaHHONW TporpaMMBbl  MpEeAycMaTpUBAaeT BHEIPEHUE COBPEMEHHBIX
NEearorMyeckuX TEXHOJIIOTUH, COACHCTBYIOMUX A(P(GEKTUBHOMY PpPa3BUTHUIO TBOPYECKOTO
MOTEHIMANA Yy YYallUXCs, WHIUBHIyaln3anuu oOpazoBanus. Cucrema Qopm yueOHOU
NEeSTENIbHOCTH SIBIIIETCS (DaKTOPOM PAa3BUTHUS KOMIIETEHTHOCTH YYaIIUXCA.

YcioBus peanu3aluu NporpaMmbl
e Bo3spacr aerell, yyacTBYIOIIMX B pealu3aluy JaHHOM nporpammsl, 10-12 ner.
e [IpomomKkuTenTLHOCTH 0OpPa30BaATENBHOTO Mpolecca - 1 ro.
e PexuM 3aHATHI - 2 aKaJeMHUYECKUX 4Yaca B HEIEIIO.
e [Iporpamma paccuutana Ha 68 yacos.

®opMBbI OPraHu3aluy AeATeJbHOCTH YYALIUXCH HA 3aHATHAX
e ['pynnosas

e HMunuBunyanpHas



[InanupyeMble pe3y/bTaThl PeaU3allii IPOrpaMMBbI IIPEICTABICHBI B BUE

q)OpMI/IpOBaHI/ISI KIIFOYCBbBIX U O6H.I€Hp€I[MeTHBIX " NpCIAMCTHBIX KOMHGTGHHI/Iﬁ ydqalmuxcs.

Juunocmnuvie:

Oco3HaBaTh EAMHCTBO W IEJIOCTHOCTh OKPYXAIOUIETO MHPA, BO3MOXHOCTH €r0
MI03HABAEMOCTHU M 0OBSCHUMOCTH Ha OCHOBE JIOCTHKEHUN HAYKH.

[TocTeneHHO BBICTpauBaTh COOCTBEHHOE IIEIOCTHOE MHPOBO33PEHUE.

Oco3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K €aMOOOpa30BaHUIO, B TOM 4YHCIE U B
paMKax caMOCTOSITEIbHON JAESTEIbHOCTH BHE IIKOJIBI.

OrneHuBaTh KU3HEHHbIE CUTYallUW C TOYKM 3pEHUsi 0€30MacHOro odpasa KHU3HH U
COXpaHEHUS 3JOPOBbS.

OrneHnBaTh 3KOJOTMYECKHI PHCK B3aMMOOTHOIIICHUN YeJI0BEKa U MPHPOIBL.
®opmupoBaTh (HU3NIECKOTO MBIIUICHHE, YMEHUE OIIEHUBATH CBOIO JIESTEIBHOCTh U
HOCTYNKH JPYTUX JIIOACH C TOYKH 3PEHUSI OKPYXKAIOUIEH Cpeibl — rapaHTa JKU3HH U
Onaromnoy4us Joei Ha 3emie.

Memanpeomemmnoie- GopMHUpPOBaHUE YHUBEPCATBHBIX YueOHbBIX AericTBuil (YV [I).

Pezynamuenvie YY/[:

CamocrosTensHO 0OHApPYXHBATh U (GOPMYITHUPOBATH YUSOHYIO MMPOOIEMY, ONIPEACTIATh
1[eJTh Y4eOHOM e TEIbHOCTH, BEHIOMPATh TEMY MPOCKTA.

BeimBurath BepcHMM  pemieHHs TPOOJEMBbI, OCO3HABaTh KOHEUHBIH pE3yJbTar,
BHIOMPATh W3 TIPEAJIOKCHHBIX BAPHAHTOB W HWCKaTh CaMOCTOSITEIIEHO CpEICTBA
JOCTUKCHHUS TIEITH.

CocTaBnsaTh (MHIUBUAYATIBHO WM B TPYIITIE) TIJIaH PEIICHHS TPOOIEMBI (BBITOTHEHUS
MIPOCKTA).

Paborast mo mimaHy, CBEpATh CBOM JCHUCTBHS C WENBIO W, TPU HEOOXOIUMOCTH,
UCTIPABIISIT OMTUOKH CaMOCTOSITEIIBHO.

B jamamore ¢ yuuTeneM COBEPIICHCTBOBATh CaMOCTOSITENIBHO BBIPAOOTaHHBIE
KPUTEPHUH OIICHKH.

Ho3znaeamenvnvie YY/[:

AHanu3upoBaTh, CPaBHMUBATH, KJIacCHU(PULIMpPOBATH U 0000IATh (DAKThI U SIBICHUS.
BbISBASTS NPUYMHBI U CIIEACTBUS MPOCTHIX SBJICHUM.

Ocy1iecTBIATh CpaBHEHHE U KJIACCH(PHKAILINIO, CAMOCTOSTEILHO BBIOMPAsi OCHOBAHUS
U KPUTEPUU JJIs1 YKa3aHHBIX JIOTHYECKUX OTNEpPaInii;

CTpouTh IJIOTUYECKOE pACCY)KIEHHUE, BKIIOYAIONIEE YCTAHOBJICHHE MPUYMHHO —
CIICJICTBEHHBIX CBS3CH.

CoznaBaTh cxeMaTHUYECKHE MOJICNH C BBIJCIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BEKTA.

CocTaBnaTh TE3UCHI, pa3NuyHble BUBI IU1aHOB. [IpeoOpa3oBbiBaTh MHGOPMAIUIO U3
OJIHOTO BHJIa B IPYTo# (TaOIHITy B TEKCT | TIp.).

BbauTHIBaTH BCE YPOBHH TEKCTOBOM MH(OPMAIIUH.

VYMeTh ornpeneniarts BO3MOXXKHbIE UCTOYHUKH HEOOXOIUMBIX CBEACHUH, MPOU3BOAUTH
MOUCK MH(POPMALINHU, AaHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenwie YY/I:

CamocToATeNbHO OPraHU30BBIBaTh y4eOHOE B3aMMOACWUCTBUE B TpyIe (ONmpenensiTh
o01Iure e, pacipeaeisaTh poJid, TIOTOBAPUBATHCS APYT C APYTOM U JIp.).



Ilpeomemmnuie:
- YMEHHE CaMOCTOSITEIbHO TOTOBUTH MUKPOIIPENapaThl;

- YMEHHUE BBIPAIIMBATH KYJIbTYPHl PA3IMUHBIX OaKTEpUil U MJIECHEBBIX TPHOOB;

- YMEHHE U3y4aTh U ONUCHIBATH IIPEACTABUTEIICH PA3IMYHBIX LAPCTB;

- YMEHHUE HaOMI01aTh U CPaBHUBATH PE3YJIbTAThl OMOJIOTHYECKOTO HKCIIEPUMEHTA;

- YMEHHE BBIMIOJIHATH OMOJIOTHYECKHE PUCYHKH.

Yuenux Hayuumcs:

XapaKTepu30BaTh OCOOEHHOCTH CTPOEHUST M TMPOIECCOB KU3HEACATEIHHOCTH
OMOJIOTUYECKNX 0OBEKTOB (KJIETOK, OPTAaHU3MOB), KX MPAKTUYECKYIO 3HAYMMOCTh;
NPpUMCHATH MCTOIBI 6I/IOHOFI/I‘IGCKOI>'I HAayKH i1 U3Yy4YCHHUA KICTOK U OPraHHU3MOB:
MMpOBOAUTDH HaGHIO,Z[eHI/ISI 3a JKUBBIMU OopraHu3mamu, CTaBUTH HECIIOKHBIC
6HOJ’IOI‘I/I‘IGCKI/IG OKCIICPUMCHTBI )41 OGBHCHHTB ux PE3YyJbTAaTHI, OITMChIBATH
OMoJIOTHYECKHE OOBEKTHI M TIPOIIECCHI;

HUCIIOJB30BATh COCTAaBJIIAIOIIUC HCCHGHOB&TGHBCKOﬁ )41 HpOGKTHOﬁ ACATCIIBbHOCTHU IIO
M3YYEHHUIO JKMBBIX OPTraHU3MOB (IPUBOJAUTH JIOKA3aTeNbCTBA, KJIacCU(UIIUPOBATH,
CpaBHUBATh, BHISBIISITH B3AUMOCBSI3H);

OPHUCHTHPOBATHLCA B CUCTCMC IMO3HABATCIbHBIX HGHHOCTeﬁI OLCHHUBAThH I/IHq)OpMaI_II/IIO
O )KUBLIX OpraHru3Max, MoJiydyacMyro U3 pa3HbiX UCTOYHUKOB;

NOoCICACTBUA ACATCIIbHOCTU YCJIOBCKA B IIPUPOAC.

Yuenuk nOJyuUuUm 603MOHCHOCMb:

coOmro1aTh npaBuiia paboThl B KaOMHETE OUOJIOTHH, ¢ OMOJIOTHYECKUMU TTPHOOpaMu 1
UHCTPYMEHTAMHU;

WCIIONB30BaTh INMPUEMBI OKa3aHWsS MEPBOM IOMOIIM MPU OTPABICHUM SJAOBUTHIMU
rpubamu, SIOBUTHIMU PACTEHUSIMHU, YKycCaX *XHBOTHBIX; pabOThI C OMpPENeIUTENIMU
pacTeHuit;

BBIPAIIMBAHUS U PA3MHOKEHUS KYJIbTYPHBIX PACTEHUMN, JOMAIIHUX KUBOTHBIX;
BBIJICJIATH ACTETHUECKUE IOCTOMHCTBA OOBbEKTOB KUBOW MPUPOIBI;

OCO3HaHHO COOIONAaTh OCHOBHBIE MPHUHLUIBI M TpaBWIa OTHOIICHUS K HKUBOM
IIPUPOJIE;

OpHUEHTHPOBATbCA B CHUCTEME MOPAIBHBIX HOPM M LEHHOCTEH IO OTHOLICHHIO K
00BbEKTaM >KMBOH TNpHpOJIbl (MpU3HAHHE BBICOKOW IEHHOCTH XHM3HM BO BcexX €&
IIPOSABJIEHUAX, SKOJIOIMYECKOE CO3HAHHME, SMOLMOHAIbHO-IIEHHOCTHOE OTHOLIEHHUE K
00BEKTaM >KUBOM MPUPOJIBI);

HAaXOOUTh HWH(MOPMALIMIO O PACTEHUSAX U JKUBOTHBIX B HAyYHO-NOMYJISPHOMN
auTeparype, OMOJOTHUECKUX CIOBApsAX U CIPABOYHHUKAX, aHAJIM3UPOBATh, OLIEHUBATD
e€ U TIepeBOIUTH U3 OHOW (POPMBI B IPYTYIO;

BbIOMpATh 1I€JIeBble U CMBICIOBbIE YCTAHOBKHM B CBOMX JEHCTBHUSX M MOCTYNKaxX IO
OTHOILIEHUIO K KUBOW MPUPOJE.

OcHOBHbIE BHUABI IeATEJIbHOCTH: BBINOJIHEHUE NPAKTUYECKUX U JTAOOpaTOPHBIX PabOT IpH

UCIIOJIb30BAHUHU JIOTIOJHUTEIBHOM JINTEPATYyPHI.

Cnocobamu omnpenesieHusi Pe3yJbTATHBHOCTH pPeau3alUd JAHHOWH MPOrpaMmbl
SIBJISIIOTCS HAMCAHKE U 3allUTa UCCIeI0BaTENIbCKUX PaboT U MPOEKTOB.



®opMaMH NOABEACHUS MTOIOB PeaJM3alMU JAHHOH NMPOrpaMMbl SIBJISIIOTCH:
BBICTYIIJICHUS WICHOB KPY)KKa Ha IIKOJIbHON KOH(pEPEHINH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JEATEJBHOCTHU
«GAHUMATEJIBHASA ®U3UKA», 5-6 KIACCbBI

S KUJIACC

BBenenue (6 4.)

[Ipupona xuBasg u HexuBas. SIBIeHUs npuponabl. YemoBeK — dYacThb
npupozsl. BiusHue uenoBeka Ha pupoy. Heo6xoqumMocTs u3ydeHus: Npupoabl U
OepeKHOTO OTHOLIEHUS K Hel. OXpaHa MpUpoIbI.

®duzrka U XUMHS — Hayku O mnpupone. Uro msywaer ¢usuka. Tena u
BemectBa. UYrto wu3ywaer xumusa. HaydHble MeTOABI W3Yy4YEHUS NPUPOJBIL:
HaAO0JI0ICHUE, OMIBIT, TEOPHUSL.

3HaKOMCTBO C IPOCTEHIIUM (PU3UUECKUM U XUMUYECKUM 00OPYI0BAHUEM:
npoOupka, Kojba, J1abOpaTOpHBIA CTaKaH, BOPOHKA, THUIETKA, IIATENb,
IUTACTMACCOBBIA M METAJUIMYECKUW IITAaTUBBI, JepXaTelb [Uisl TPOOHPOK.
HarpeBatenpHbiii mpubop, ocobeHHOCTH TulamMeHW. [IpaBwiia HarpeBaHUs
BEILIECTBA.

W3meputenbHble NpuOOpHI: JUHEHKa, H3MEpPUTENIbHAsl JIEHTa, BECHI,
TEPMOMETpP, MEH3ypKa (€AMHMIIBI U3MEpPEHUH, IIKajga Mpuoopa, LeHa IEICHUs,
npeesl UBMEPEHN, TpaBuJla MOJb30BAHHUS).

JlaGopaTopHbie padoThI M ONBITHI:

3HaKOMCTBO C  J1abOpaTOpHbIM  OOOpYAOBaHUEM.  3HAKOMCTBO  C
U3MepUTeNbHbIMU NpubopaMu. OmpeneneHue pasMepoB (U3HUECKOro Teda.
N3mepenne oobema xxusikoctu. M3mepenne oobema TBEpIOTO Tea.

Tesa u BemecTBa (24 4.)

XapakTepucTuku Tea U BemecTB ((opma, 00beM, IIBET,
3amnax).

TBepaoe, XKuUIKOe M Ta3000pa3HOE COCTOSHUS BellecTBa. Macca Tena.
Maccel paznuuHbIX Tel B mOpuponae. ITanoH Maccehl. Becbl. Temmepartypa.
TepmoMeTpsl.

HenumocTts BemiectBa. MoJieKyibl, aToMbl, HOHBL. [IpeacraBieHue o
pa3Mepax yactui] BemlecTtBa. JIBukeHue yactui] BemecTBa. CBsi3b CKOPOCTH
JBWKCHUST YacThl] ¢ Temreparypoi. Juddys3us B TBepAbIX Telax, KUJIKOCTIX U
rasax. B3anmmoperncTBue dacTull BeniectBa U atomoB. [losicHeHue cTpoeHus u
CBOMCTB TBEPABIX TEJ, XKUAKOCTEHM M TAa30B C MOJIEKYJISIPHOW TOYKH 3pPCHMUS.
Crpoenue atoma.

XUMUYECKHUE DJIEMEHThI (KUCIOPOA, a30T, BOJOPOJ, XKEJI€30, aTOMUHUM,
Menn, Gocdop, cepa). 3HaKM XUMUYECKUX deMeHTOB. [leproamdeckas cuctema

N. MenpneneeBa. IlpocTeie U clnokHBIE BemiecTBa (KHCIOPOJ, a30T, BOJA,
VIJIGKUCBIN Ta3, moBapeHHas coJib). Kucmopon. ['openwe B Kucimopoje.
dorocunre3. Bogopoa. Bo3znyx — cmecs razos. PactBopsl u B3Becu. Boga. Boma
Kak pacTBoputelib. OuncTKa NpUpOoaHOM BoIbl. [NIOTHOCTH BellecTBa.



JlaGopaTopHbie paGoThI M ONBITHI:

CpaBHEHHME XapakTEepUCTHK Ten. HaOmrogeHue pas3indHbIX COCTOSTHHMA
BemecTBa. 3MepeHwe Macchl Tela Ha PBIYAXKHBIX Becax. M3mepenue
TeMIEepaTypbl BoJbI U Bo3ayxa. Habnronenue nenumocTu Bemectsa. Habmonenue
apieHus nuddy3un. Habmrogenre B3anMoAeCTBHS YaCTUL PA3TUYHBIX BEIIECTB.
HaGmogenue ropenus. OOHapyKeHUE KHUCIOpOJa B COCTaBe BO3AyXa.
[IpuroroBiieHME pacTBOpa C ONPENCICHHOM MAaCCOBOM JOJEW IMOBAPEHHOW COJIM.
Pazgenenne pacTBOpUMBIX M HEPACTBOPUMBIX BEIIECTB  (DUILTPOBAHUEM.
W3mepeHune mioTHOCTH BELIECTBA.

B3aumoaeiicrBue Tea (20 4.)

N3menenue ckopocTu U GOpMBI Tell IPU X B3auUMOAeHCTBUU. JlelicTBUE U
nportuBogeicTeue. BcemupHoe TaroreHume. Cuia  Kak  XapaKTEpUCTHKA
B3aumonencteus. Jlunamomerp. HploToH — eauHuna usmepeHus cuibl.. Cuna
TsoxecTd. Jledhopmanms. Pasnuunsie Bunel aedopmaruu. Cuna ymnpyroctu, ee
HanpasJieHue. 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(OopMaiiu.

Tpenue. 3aBUCUMOCTB CHIIBI TPEHMS OT CWJIBI TSKECTH M KadecTBa
oOpaboTku mnoBepxHOcTed. Posib TpeHuss B mnpupojge U TexHuke. CrocoObl
YCUJIEHUS U 0CIa0JIeHUs TPEHUSL.

DnexTpuyeckoe B3aMMO/JICHCTBHE. OOpbscHeHnE AIEKTPUUECKOTO
B3aMMOJICUCTBUS HA OCHOBE JJICKTPOHHOW TEOPUU. DJNEKTPU3ALHUs TEI TPEHUEM.
[lepenaua 3IEKTPUYECKOrO 3apsjia NpPU CONPUKOCHOBEHWH. B3anmmopencrsue
OJIHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEI.

MaruntHoe B3aumoaeucTBHe. lIOCTOSTHHBIE MAarHWTBl, WX JEUCTBHE Ha
xene3nbple Tena. Ilomoca MarHUTOB. MarHUTHBIE CTPENKU. 3€MIIsI KAK MAarHuT.
OpuenTtupoBanue 1o komnacy. [I[puMeHeHne MoCcTOSIHHBIX MarHUTOB.

JlaBieHue Tena Ha ONOpYy. 3aBUCUMOCTB JIaBJICHHS OT IUIOIIAAX OIOPBIL.
[Tackayb — eIMHNIIA U3MEPEHHUS] 1aBIICHUS.

Ilepenada naBieHUs )KUAKOCTAMM U razamu. 3akoH Ilackans. JlaBienue Ha
riryOuHe xxuakocTd. CooOIIaroIMecs: COCy/bl, UX IPUMEHEHHE.

JIeCTBUE JKUIKOCTEH HAa IOTPYKEHHOE B HUX TeNO0. ApXHMMeIoBa CHIIA.
3aBUCUMOCTb apXMMEIOBOM CHIIBI OT POJIA KUIKOCTH U OT 00beMa MOrpyKEHHON
YaCTHU TeJa. Y CI0BUSA IIJIABAHUSA TEIl.

JlabopaTopHbie padoThHI U ONBITHI:

HaOntonenne BO3HUKHOBEHHMS CHJIBI YIOPYrocTH Mpu  AedopMaliuu.
HaGmronenue pa3nuunbix BUI0B Aehopmaiiuu. MccnenoBanie 3aBUCUMOCTH CUJTBI
YOPYTroCTH OT jJedopMaIuu.

Cuna tpenus. M3mepenue cuibl TpeHus. M3ydeHuWe pas3jIuyHbIX BHUJIOB
TPEHMUSI.

HaGnronenue B3auMOACWCTBUS HAdIEKTPU30BAHHBIX Tel. HalOmromenue
MardiuTHOTO B3aMMOJICHCTBHSL.

Onpenenenue qaBieHUs Tejla Ha OMOPY.

HaGnronenue 3aBUCUMOCTH TaBJICHUSI )KUJIKOCTH OT TIIyOWHBI MOTPY>KCHUSI.
HaGmronenue ypoBHS J>KHIKOCTH B cooOmarommxcs cocyaax. H3mepenue
BBITAJIKUBAONIEH cuiibl. OT 4ero 3aBUCUT BbITAJIKMBAKONIas (apXumenoBa) cuiia?
BrisicHenue ycnmoBus 11aBaHust TEN.

dusnveckue U xumuieckue sipjaeHus (18 4)



- MeXaHMYeCKHe H TelioBble siBjieHus (18)

Mexannueckoe nBuxeHue.lloHsATHE 00 OTHOCUTEIBHOCTH MEXAHUYECKOTO
IBUKEHHs. MexaHudeckoe NBIKEHUE B mpupoje u TexHuke. Iyt u Bpems
nBuxeHus. CKOpoCTh JABMXKEHHUA. PaBHOMEpHOeIBHUKEHUE. 3BYK KaK HCTOYHHK
uHpopmaiuu 00 okpyxaromem wmupe. HMcrounuku 3Byka. KonebGanume -
HE00X0IMMOe ycI0BHE BO3HUKHOBEHUS 3ByKa. OTpaxeHue 3ByKa. 9Xo.

TernnoBoe pacmupenue.lI3mMenenne o0beMa TBEpPABIX, JKUIKUX U
ra3000pa3HbIX TN MPU HATPEBAHUU U OXJIAXKJIEHUH. YUET TEIJIOBOTO PaCIIUPEHUs
U UCHOJIb30BaHUE ero B TexHuke. [lmaBnenune u orBepaeBanue. TasHue cHera,
3aMep3aHKe BOJIbI, BHIIJIAaBKA YyTyHA W CTaJH, U3TOTOBJICHHUE JeTajeil OTIMBKOM.
Hcnapenne  xunkoctei.  (OxiaxkaeHuWe  OKMOKOCTEH TOpU  UCHApEHHH.)
Konnencanus. Ternnonepenaya.

JlaGopaTopHbie paGoThI M ONBITHI:

N3mepeHue nyTu U BpEMEHU JIBUXKEHUS. BblunciieHre CKOpOCTU JBUKEHUS
Opycka. HaOntoneHue OTHOCUTENBHOCTH ABMXEeHUS. HaOnrogeHue MCTOYHUKOB
3BYyKA.

HaGnronenue u3MeHeHus JUIMHBI Tejla MpPU HArpeBaHUU M OXJIAXKIICHUU.
HaGmiogenune wu3mMeHeHuss oObeMa JKUJIKOCTEH M Ta30B MpU HArpeBaHUM U
oxnaxaenun. HarpeBanue crekissHHOW TpyOku. OTIMBKAa UIPYLIEYHOTO
conjgatuka. HaOmionenune 3a muaBiieHueM cHera. HaOmronenue wucnapeHust u
KOHJICHCAllMU BOJAbL. PacTBOpeHME CONMM U BbIIApUBAHUE €€ U3 pacTBopa. OT yero
3aBUCUT CKOPOCTh HCHapeHwus >kuakoctu. HaOmomeHne OoXJiaKaeHus: KUIKOCTH
npu ucnapeHuu. HaGmrogenue kumneHus: Boasl. HaGmroaeHrne TerionpoBOIHOCTH
BOJIbI M BO3/yXA.

TemMaTnueckoe IJIAHMPOBAHME

Ne Tema Bcero uacos

5-6 ki1acc

BBenenue

Tena n BemecTBa

1

2

3. | BsaumouencTBue T

4 dusnueckre U XUMHUYECKUE SIBIICHU:

e MexaHUYECKHUE SIBJICHUSA

— | —
O\W\OONDJ

e TenoBbIC ABICHUS

KAJIEHJIAPHO - TEMATHYECKOE IINITAHUPOBAHHUE 110
DOAKYJIBTATUBHOMY KYPCY«®PU3UKA. XUMMUS»
B 5-6 xnacce 1 gaca B Hegelo, Bcero 34 4acos.

Jlata | Ne | No | Tema




5-6 knacc

Tema Ne 1 BBenenne (3 1)

Beenenue. [Ipupona. UenoBek-4acTh IPUPO/IBL.
Tena u BemecTBa. UYto uzydaet pusuka.

Uro n3y4aer Xumusl.
MeTons! uccienoBanus npupoisl. JlaboparopHoe
obopynoBaHue

N3meputensubie pudopkl. JlabopaTopHas padborta
«OnpeneneHue pasmMepoB (PU3NYECKOro Tena
[Ipocteiimue nu3mepenus. JlaboparopHas padota
«Onpenenenne 00bEMa )KUIKOCTH U TBEPAOTO TEJIay

Tema Ne 2 Tesia u BemecrBa (12 4)

XapakTepucTrKa Tell ¥ BEIIECTB
CocrosiHuE BelecTBa

Macca
N3mepenue maccel. JJabopatopHas padota «M3mepenue
Macchl T€Jla C TOMOIIBIKO PHIYAKHBIX BECOB)

Temnepatypa
JlabopaTtopHas pabota «3MepeHue TemiiepaTypbl BOJIbI
Y BO3JIyXa»

CTpoeHue BelecTBa: MOJICKYJIbI, aTOMBI, HOHBI
JIBkenue yacTuil BemecTBa. Jlaboparopnas pabora
«Habmonenue sinenus: nuddy3um»

BzaumMoelicTBre 4acTUIl BEIIECTBA
CtpoeHue TBEpABIX T, KUIAKOCTEH, ra3oB ¢
MOJICKYJISIPHOM TOYKH 3pCHUS

Crtpoenue atoma.
ATOMBI U HOHBI

10

Xumunyeckue 3nemMeHThl. [lepuonnyeckas Tabauma
J.N.MenneneeBa
IIpocCThI€ M CIIOKHBIE BEIECTBA

11

Kucnopon
Bonopon

12

Bona
PacTtBOpHI 1 B3BECH

13

10

[InmoTHOCTB
Pemenue 3a1ay Ha CBS3b MEX]Ly Maccoil, 00beMOM U
IJIOTHOCTBIO

14

11

Pemenue 3a1ay Ha CBS3b MEX]Ly Maccoil, 00beMOM U
IUIOTHOCTBIO

JlaGoparopHas pabota «OnpeneneHue mI0THOCTH
BELIECTBA»

15

12

[ToBTOpUTENHEHO-0000IIAIOIIEE 3aHATHE
1o teMme: «Teia u BelecTBay




10

Tema Ne 3 BzanmopeiictBue Tes (10 4)

16

K uemy npuBOIUT eHiCTBUE OJHOTO Teja Ha Apyroe?
Cwitel

17

JlericTBue poKIaeT NpOTUBOACHCTBUE
Bcemupnoe Tarorenue

18

Hedbopmarms
Cuna ynpyroctu

19

VYcnoBust paBHOBECHS Tl
N3mepenue cuibl. JlabopaTopHas pabora «M3mepenue
CHUJIbI YIIPYTOCTH

20

Tpenue
JlabopaTtopHas pabota «3MepeHne CuiIbl TPECHUS

21

DNEKTPUUECKUE CUITbI
MarauTHoe B3auMOJeICTBUE

22

HaBnenue. JlabopaTopHas padota «Berauciaenue
JIABJICHHS TEJa Ha OIOpYy»
Pemienue 3aad Ha pacyeT JaBIICHUS

23

JlaBieHue B *KUIKOCTAX U ra3ax. /laBnenue Ha riyOuHe
CooOmatommue cocy bl

24

ApxumenoBa cuia
JlabopaTtopHas pabota «OT 4ero 3aBUCUT
BBITAJIKMBAIONIAS (ApXUMEI0Ba) cHIa?

25

10

JlaGoparopHas paboTa «BbIsicCHEHHE YCIIOBUM MJIaBaHUS
T

[ToBTOpHTENHEHO-00001TIAIOIIIEE 3aHITHE IO TEME
«B3aumMmopaelicTBue Ten»

Tema Ne 4 dusnyeckne 1 XuMnu4ecKkue siBjaeHus (94)

o Mexanuueckue sagnenus (3 u)

26

MexaHnueckoe ABUKECHHE
[Tyt u Bpems

27

CxopocTb BuxkeHus. Pemenue 3amnau
OTHOCUTEIHLHOCTD IBUKEHUS

28

3ByK. CKOpOCTh 3BYyKa
Pemenune 3amau mo reme «MexaHUYECKUE SIBICHUSD)

o Tennoevie asnenus (6u)

29

TemnoBoe pacimpeHue
VYyer 1 ucnoap30BaHuE TEIUIOBOTO PACIIUPEHUS

30

[ImaBneHne U OTBEpICBAHUE
Hcnapenne n KOHAEHCAUs

31

JlabopaTtopHas pabota «OT yero 3aBUCUT CKOPOCTh
UCTIAPEHUS KUIKOCTH
Habnronenue oxinaxJ1eHus )KUJKOCTH IPU UCTTApEHUN

32

Tennonepenaya
Ha6mronenue TennonpoBoIHOCTH BOIBI U BO3TyXa




11

33

Pemenne kauecTBEHHBIX 3a7a4 IO TeMe « T emnnoBbie
SIBJICHHS

[ToBTOpHUTENHEHO-0000IIAOIINM 3aHIATHE IO TEME
«TennoBrle SIBICHUS

34

DJIEKTPUUECKUI TOK

Hanpspxenune. Mcrounuku Toka [locnenoBarenbHoe
COoeIMHEHHNE MPOBOIHUKOB. JlabopaTopHas paborta
«M3y4eHune nociaen0BaTeIbHOrO COETMHEHMS
IIPOBOJTHUKOBY




