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PABOYASA TIPOI'PAMMA KYPCA JOIMOJHUTEJIBbHOI'O OBPA30BAHUA

Yyneca B Hayke
U1 oOyJaromuxcs 3-4 Ki1accoB

Baagmmupckas, 2024



IlosicHuTeIbHAS 3aMUCKA

IIporpamMma 1o ecrecTBeHHO-HAYYHOMY HanpaBjeHHIO HAa 6a3ze Touku pocra
«Yyneca B Hayke»3—4kiaace

PaGowas nmporpamma cocraBieHa Ha ocHOBe (eaepasbHOTO  TOCYIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa OCHOBHOTO O00IIero o0Opa3oBaHMs, OCHOBHOW 00pa30BaTEIbHON
IIporpaMMbl OCHOBHOro obmero ob6pasoBanus MOBY OOII Ne 14 umm. M.H.Bacunpyenko crt.
Bnamumupckoit Jlabunckoro paiioHa

Meroauueckue  peKOMEHJAluu 10 CO3JAHUI0 U (YHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPraHU3alMsIX, PACOJIOKEHHBIX B CEIbCKOM MECTHOCTU M MAallbIX ropojiax,
IIEHTPOB O00pa30oBaHUsI E€CTECTBEHHO-HAYYHOW M TEXHOJIOTHMYECKOW HampaBieHHocTell («Touka
poctay) (yTBEpXIeHBI pacropsbkeHrneM MuHuctepcTBa npocsemienus Poccuiickoit denepanuu oT
12 ssuBaps 2021 r. Ne P-6)

B cBs13u ¢ nepexo10M Ha HOBBIM 00pa30BaTENbHBIA CTaHJAPT B HACTOSIEE BpeMS JOMOJIHUTEOIbHOH
oOpa3oBaHHE SBIISIETCS HEOTHEMJIEMOW YacThi0 Y4eOHO-BOCHHMTATEIBHOTO Ipollecca W OJHOM H3
(dhopm opraHuzanuu CBOOOHOTO BPEMEHH YUAIIUXCS.

Pabouas mporpamma «YUymeca B Hayke» sl ydamuxcs 3-4 Kjacca COCTaBJIGHa B COOTBETCTBHUU C
TpeboBanusMu  DenepaibHOr0  TrOCYJAapCTBEHHOTO  00Opa30BaTeNbHOIO  CTaHAapTa  BTOPOTO
MOKOJIEHHUSI, HA OCHOBE MaTepHaa, B3aToro u3 cepuu KHur «lIpocras Hayka ans gerei»
AKTyaJIbHOCTh HACTOSIIEH MPOrpaMMbl COCTOUT B TOM, YTO OHA CO3HAET YCIOBHUA I COLIMAIBHOMN
aJlanTanuy npu o0y4eHWH B HaYaJIbHOM ILIKOJIe, TBOPUECKON caMOpeaan3aluy JUYHOCTH peOEHKa, a
[JIaBHOE — HampaBlieHa Ha (opMHpoBaHME UWHTEpeca U MOJIOKHUTEIBHOTO OTHOIIGHUS K
€CTECTBEHHBIM HayKaM.

[legarornueckas 1eneco00pa3HOCTh JAHHOM MPOTpaMMBbI 3aKJIIOYAeTCs B TOM, YTO pPEOEHOK He
MIPOCTO M3y4aeT OCHOBBI €CTECTBEHHBIX HAYK M MX B3aUMOCBS3U, HO M MO3HAET ce0s B KaxaAOH U3
Hux. C 1nenpio GOpMUPOBAHUIO MHTEpeca K MpeIMETaM eCTECTBEHHOHAYYHOTO IMKJa, PacIlipeHus
Kpyrosopa yyauuxcs co3fat Kype «Hyneca HAyku ¥ IpUpOIbI».

[IpenoaBanue eCTECTBEHHBIX HAYK B HAYaJlbHOM IIKOJIE JOCTATOYHO OOMIMPHO M IpeIaraeT ACTIM
HayalbHble CBEACHUS W3 (U3UKH, XUMUHU, OHOJIOTMH, aCTPOHOMHUH, reorpaduu u 3Kojioruu. B
JOTIOJIHEHHE K UIKOJIBHOMY KypCy B JAaHHOM HPOrpaMMe IIMPOKO HCHOJIb3YETCS IMPOEKTHAs
NeSITeNIbHOCTD U CIIOCOOHOCTh yYalllUMCs YCTaHABIMBATh MEXIIPEIMETHBIE CBSI3H.

OcHoOBHBIE LIEJIH U 321249

OcHoBHOH HeJIbI0 M3ydeHUs Kypca «Yyzmeca B Hayke» SIBISETCA CO3/JaHUE YCIOBUU Aiisi peOeHKa,
9TOOBI MIOYYBCTBOBATh ce0s aKTUBHBIM YYaCTHUKOM B OKPYKAIOIIMX €ro MPUPOJHBIX IMpoleccax -
HalTHU CBOE€ MECTO B MUPO3JAAHUM.

[Iporpamma onpenensier psja 3aaau:

- cozelicTBOBaTh (POPMUPOBAHUIO MBICTUTENBHBIX HABBIKOB: J€NIaTh BBIBOJBI U YMO3AKIIOYEHUS,
JI0Ka3bIBasi CBOKO TOUKY 3pEHUS Yepe3 MOUCKOBO-UCCIIEA0BATENIbCKYIO IEATEIbHOCTb.

- CIOCOOCTBOBATh POPMHUPOBAHUIO WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX KOMIETCHIIUN yYaIIuXcsi;
- ¢dopMuUpOBaTh yHUBEpCAIbHbIE y4eOHbIE ACWCTBUS IMO3HABATEIBHOTO, JIOTMYECKOTO, 3HAKOBO-
CUMBOJIMYECKOTO, PETYIATUBHOTO U KOMMYHUKAaTUBHOTO XapaKTepa;

- CO3/1aBaTh YCIIOBHUSA JJISl Pa3BUTHUS y JIETEH MO3HABATEIBHBIX HHTEPECOB, (POPMHUPOBATH CTPEMIICHHE

pe6eHKa K PasSMbIIIJICHUIO U IIOUCKY.



Pemenne Ha3BaHHBIX 3a/ay OOECIEYUT OCO3HAHHOE ITOBEJICHHE B OKPYXKAIOIIEM JeTeld MHpe,
IIO3HAKOMUTH C OCHOBAMHU XUMHUHU — 6HOHOFI/IH, nu .III/I‘-IHOCTHyIO SaI/IHTepGCOBaHHOCTB B pacmnpeHI/m
3HAHUU.

DopMbl 3aHATHIA:
- maboparopHast pabora,
- BUKTOpHHA,
- KOHKYPC,
- BBICTaBKa,
- 9KCKypcHus,
- Oecena.

(I)opMa nmoaBeaACHUA UTOTOB:
- Y4aCTH€ B BBICTABKax, IIPOCKTaxX, KOHKYpPCax, TBOPUCCKUX BbICTaBKax, BUKTOPHHA.

O:xupaemble pe3yabTat

B pesynbrate usydenus kypca «Uymeca HayKd U MPUPOABI» 00ydarolrecss Ha CTYIIEHH HAaYalbHOTO
o01miero o0pa3oBaHus:
- [OJy4aT BO3MOXXHOCTHL paCHIMpUTb, CUCTEMATU3HUPOBATH U erIY6I/ITI) HNCXOJHBIC MPCACTABJICHUA O
MMPHUPOAHBIX 00BEKTaxX U SIBICHUAX KaK KOMIIOHEHTaX CAUHOI'0 MHpa, OBJIAACIOT OCHOBAMU IPAKTHUKO-
OpPUEHTUPOBAHHBIX 3HAHUI O IPUPOJIE, IPUOOPETYT LETOCTHBIN B3IJISLT HA MUP;
- IPUOOPETYT OMBIT IMOIMOHAIBHO OKPAIICHHOTO, THYHOCTHOTO OTHOIICHHUSI K MUPY TIPUPO/IBL;
- MO3HAKOMSITCS C METOJaMH HM3YYEHHs MPUPOMAbI U OOIIECTBA, HAYHYT OCBaWBATh YMEHHS MPOBOIUTH
HAOMIOJICHUST B TPUPOJE, M3MEPEHUS, CTaBHTh OIBITHI, HAYYaTCS BHICTh W IMOHUMATh HEKOTOpBIC
NPUYUHHO-CJICICTBEHHBIC CBS3U B OKPYKAIOIIEM MHPE;
- MoJy4aT BO3MOXKHOCTh mpuoOpectd 6azoBbie ymenuss pabotsl ¢ MKT cpeactBamu, moucka
nH(pOpMallMM B AJIEKTPOHHBIX HMCTOYHMKAX M KOHTposupyeMoMm MHTepHeTe, HayuyaTcsi cO37aBaTh
COO6HI€HI/I$I H IMPOCKThI, TOTOBUTH U ITPOBOJUTDH HeOOJIBIIINE MMPE3CHTAalHH.

YyeOublii mjiIan

Kaace 3 4 HUroro
KoiunuecTBo 4acoB B HeIeII0 1 1 2
KosmuecTBO 4acoB B roj 34 34 68




JInyHOCTHBIE M MeTanpeAMeTHbIE Pe3yJbTAaThl 0CBOEHHS Kypca

Kunacce JIMYHOCTHBIE MeTanpeaMeTHble Pe3yJbTAThI
pe3yJabTarThl
Peryasitopubie YY /| IMo3naBaTebHble YY ]| KommynukaruBubie YY /|

3-4 | -y4yeOHO-IO3HABATENbHBIA | -IUIAHUPOBATb  CBOM  JCHCTBUS B | -OCYILECTBIATh IIOMCK | -aJIeKBaTHO HCII0JIb30BaTh
MHTEpeC K HOBOMY | COOTBETCTBHH C ITOCTABJICHHOM 3a/1aueil u | HeoOXoauMon uH(poOpManuu A | KOMMYHUKAaTUBHBIE, pexJie
yuyeOHOMY MaTepuady M | YCIOBUSAMHU €€ peajau3allid, B TOM YHCIIe | BHIIIOJHEHUS 3a1aHU I C | BCEro — peueBble, CPEACTBA IJIs
crioco6aM pelieHus HOBOW | BO BHYTPEHHEM ILIaHE; HCIIO0JIb30BAHUEM yueOHOM | perieHus pa3IMYHBIX
3a/1a4u; -YYUTHIBaTh YCTAHOBJICHHBbIE IIpaBWjia B | JIUTEpAaTypbl U B  OTKPBITOM | KOMMYHHKaTHUBHBIX 3aj1ad,
-OpUEHTALUS Ha | INIAHUPOBAHWU H KOHTpoJe crocoba | ”HPOPMALIMOHHOM TPOCTPAHCTBE, | CTPOUTH MOHOJIOTHYECKOE
[IOHUMaHHe IIPUYUH | PELIEHUS; SHIMKJIONENH, CIPaBOYHUKOB | COOOIIEHHE, BJIAJIETh
ycrnexa, B TOM YHCJIE Ha | -OCYLIECTBIJIATh UTOTOBBIM M IOLIATOBBIN | (BKJIOYAs JJIEKTPOHHBIE, | TUAJOTUYECKON dbopmoit
caMOaHaJIN3 U | KOHTPOJIb 110 PE3YJIbTATY; ¢ poBsIe), KOHTPOJIUPYEMOM | KOMMYHMKAIMH, MWCIIONb3Yys, B
CaMOKOHTPOJIb -OLICHMBAaTh IPAaBWJIBHOCTh BBINOJHEHUs | mpocTpaHcTBe IHTEpHEeTa; TOM  4YHCII€  CpeACTBa U
pe3yipraTta, Ha aHalW3 | IEWCTBUA HA  YPOBHE  aJCKBAaTHOM | -OCYHIECTBISATH 3alMCh | HHCTPYMEHTBI UKT u
COOTBETCTBUS PETPOCHIEKTUBHOM OLIEHKH COOTBETCTBUS | ((hUKcaIuio) BBIOOPOYHOH | AMCTAHIIMOHHOTO OOIIEHMS;
pE3yJIBTAaTOB pe3yabTaToB  TpeOOBaHUAM  JIaHHOHM | MHQopMamuu 00  OKpy’XKarolleM | -J0IMyCKaTh BO3MO>KHOCTb

TpeOOBaHUSIM KOHKPETHOM
3a7a4M;

-CIIOCOOHOCTH K
CaMOOI[EHKE Ha OCHOBE
KPUTEPUEB  YCHEUIHOCTH

ACATCIIBHOCTH,

3aJla4M U 3aJa4YHOM O6J'IaCTI/I; MHUpPE U O cebe CaMOM, B TOM YHCJIIC

-aJICKBaTHO BOCIIPUHUMATBH IIPEUIOKEHNUS | C TIOMOIIBbI0 HHCTpyMeHTOB KT

U ONEHKY Yy4YMTeNeld, TOBapHIICH, | -CTPOUTh COOOIICHUS, MPOEKTHl B
poauTenen U APYrux JHOAEH; YCTHOH ¥ MUCbMEHHOM (opMe;
-paznuyath  cnoco®d M pe3yabTaT | -MPOBOJIUTH CpaBHEHUE u
JNEUCTBUA. KJIacCU(UKALUIO 1O  3aJaHHBIM
Yyenuk MIOJIYYUT BO3MOKHOCTb | KPUTEPHUSIM;

Hay4UThCS: -yCTaHaBJIUBATh [IPUYUHHO-

-B COTPYAHHUYCCTBE C YUUTCIICM CTABUTH | CJICACTBCHHBIC CBA3HW B H3Yy4aCMOM

HOBBIE yueOHbIE 3a/]auu; KpyTe sIBJICHUH;

-IIPOSIBIISATH MMO3HABATENIBHYIO | -CTPOUTh PAaCCyXXJIeHUs B (opme

CYIIIECTBOBAHHS y 111
paSJ'H/ILIHI)IX TOYCK 3p€HI/I$[, B TOM
YyyCcje HE COBIIAJAIOIUX C €ro
COOCTBEHHOIA, 51
OpI/IeHTI/IpOBaTI)CSI Ha MTO3UIIUIO
maprtHepa B OOmEHUH U
B3aHUMOJICHCTBHU;

-YUUTBIBATh Pa3HbIC MHCHUA U

CTPEMUTBCA K  KOOpJIHWHAUU
pa3MAYHBIX O3 B
COTPYJIHHYECTBE;




WHUIUATHBY B yu4eOHOM
COTPY/HUYECTBE;

-CaMOCTOSITENILHO aJEKBATHO OLIEHUBATh
MPABUIbHOCTh BBIMIOJHCHUS JICHCTBUS H
BHOCHTb HEOOXOIUMBIC KOPPEKTHUBHI B
HCIIOJIHEHHE, X0y

peanu3annm, Tak U B KOHIIE ICHCTBUSI.

KakK 110 €ro

00
00BEKTE, €r0 CTPOCHHUH, CBOMCTBAaX

CBA3U IPOCTBIX CYXKJIECHUU

U CBSI3AIX;
V4yeHuK NOJYy4YUT BO3MOXKHOCTD
HAyUYUTHCS:

-OCYILECTBIISITh paciupeHHbIN
MTOMCK uHpopManuu c
HCIIOJIb30BAHUEM pecypcoB

6ubnuotek u cetu MHTEpHET;
-3aIHCHIBATD, ¢buKcupoBartb
nHpopManui0 00 OKpYXKaroIIeM
MHUpPE C TOMOINBI0 HHCTPYMEHTOB
UKT;
-0CO3HAHHO u POU3BOJIBHO
CTPOUTH COOOIIEHUS B YCTHOW H
MMCbMEHHOU (opme;
-OCYIIECTBJISITh BBIOOpP Hamboiee
3 PEeKTUBHBIX CIOCOOOB PEIICHUS
3aJjad = B 3aBUCUMOCTH  OT
KOHKPETHBIX yCIIOBUH;
-OCYILECTBIISTh CHHTE3 Kak
COCTaBJICHHE LIEJIOr0 U3 YacTel,

CaMOCTOATCIIbHO A0CTpauBas u

BOCITOJTHSIS HEJIOCTAIOIINE
KOMITOHEHTBHI;

-OCYIIECTBIISITh CpaBHCHHE,
cepwanuioo W KiIaccu(ukaiuio,
CaMOCTOSTENIBHO BbIOUpas
OCHOBAHUsA 158 KpUTCpuun JJIA

YKa3aHHBIX JIOTUYCCKUX onepaunﬁ;

-popmynupoBaTh COOCTBEHHOE
MHEHHE U TIO3UIHIO;

-A0IrOBaprUBAaTLCA U MPUXOAUTH K

obmemy PEIICHUIO B
COBMECTHOM JEATCIBHOCTH, B
TOM  4YHCI€ B  CHTYallHH

CTOJIKHOBCHH HHTEPECOB,
-3a/laBaThb BOIIPOCHI;

-UCI0JIb30BaTh peub JUISL
pETYJISIIMU CBOETO NEHCTBUS,
-aJIeKBaTHO HCIOJIb30BATh

pedeBbIe CPEeACTBA I PEIICHUS
pa3IMYHBIX KOMMYHUKATUBHBIX

3aja4, CTPOUTD
MOHOJOIH4€CKOC
BBbICKA3bIBAHUC, BJIaACTH

TUAIOTHYECKON popMoii peun.
Y4eHUK TMOJYyYUT BO3MOKHOCTH
Hay4YHUThCS:

-YYUTBHIBaTh U KOOPJAMHUPOBATH
B COTPYAHUYECTBE OTJIUYHBIE OT
COOCTBEHHOM TMO3UIUU JIPYTHX
JIIOIEH;

-YYUTBHIBaTh pPa3HblE MHEHUS U
UHTEpeChl U 00OOCHOBBIBATH
COOCTBEHHYIO TIO3HUIIUIO;
-TIOHUMaTh  OTHOCHTEIbHOCTh
MHEHUU U MOJXO0A0B K PEHICHHUIO
MPOOGJIEMBI;

-apryMEHTUPOBATh CBOIO




-CTpOI/ITb JIOTHYCCKOC
paccyxaeHue, BKJIIOYAIOIIICE
YCTaHOBJICHUE MIPUYHUHHO-
CJICJICTBEHHBIX CBS3CEH.

MO3UIMIO0 U KOOPAMHUPOBATH €€
C TMO3UIUSAMU TApPTHEPOB B
COTPYTHUYECTBE MPHU BHIPAOOTKE
00IIero penieHusi B COBMECTHOM
NeSITeNIbHOCTH;

-3a/1aBaTh BOIPOCHI,
HE0OXOIMMBIE JJI OpraHU3aIUH
COOCTBEHHOW J€ATEIbHOCTH U
COTPYAHUYECTBA C MTAPTHEPOM;
-OCYLIECTBJIISATh B3aWMHbII
KOHTPOJIb ¥  OKa3blBaThb B
COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

-aJIeKBaTHO HCIOJIb30BaTh Peyb
JUISL TUTAHUPOBAHUS U PETYIISILIUH
CBOCH JeSATENHOCTH;

-aJIeKBaTHO WCIIO0JIb30BATh
peueBble cpeacTBa JUIst
3¢ pexTUBHOTO peLIeHus
Pa3HOOOpa3HBIX

KOMMYHHKATHUBHBIX 3a/1a4.




Conep:xkanue Kypca

Kaacce Ha3zBanmue riiasbl ®opMa OpraHu3aluu 3aHATHIA OcHoOBHBIE BUABI JeITEJILHOCTH
| Mmoayab buosnorusi
3 BBenenne B oOpa3zoBareibHYI | 3HakoMCTBO neteil ¢ uemsmu U | [lokas guibma «TpaBmMaTu3M» U €ro o0CyKIeHUE.

nporpamMmy

3aJayaMd OOBEAMHEHHUS, C NpaBUIAMHU
MOBEJICHUS TPHU MPOBEACHUU OMBITOB,
AKCIIEPUMEHTOB, HaOJIOICHU;
TEeXHHKa 0€30MaCHOCTH.

7KuBble OpraHusMbl M yCJIOBHS UX
JKM3HU. MUKPOOpPraHU3MBbI

[Tousa, ee oOpa3oBanme. PazHoOOpa3ue
nouB. [lnmogopoaue moussl. O6paboTKa
nouBbl. [louBa u pacreHus. Dpo3us
1oyB, ee BU/bl. OXpaHa MmouB. Y CIOBHS
JKU3HA OPTaHHW3MOB: cpela OOHUTaHUs,
dakTopsl cpenbl oouTanus. Kierounoe
CTPOCHHE OpraHU3MOB. Kierka.
VY BeNIUYHUTETbHBIC PUOOPBHI.
PazHooOpazue OpPTaHU3MOB.
OOHOKIIETOUHBIE U MHOTOKJIETOYHBIE
opraam3mbl.  [lapcTBa  opraHW3MOB.
[TpUYMHBI COKpAIIEHUS OPTraHWU3MOB.
PaznenbHplii  cOOp Mycopa U €ro
JanpHelmas nepepadoTka.

DKCIEepUMEHTHI IO U3YUEHHUIO CBOWCTB KHUBOTO.
[Ipaktuueckass pabora «IloceB cemsH. Pa3Hble crocoObl
II0CEBA U IIIYOMHBI 33J€JKW». YXOJ 3a paccajoil LIBETOB U
OBOIIIHBIX KYJBTYD.

[IpakTrueckas paboTa MO KUCIOIB30BAHUIO YBEITUYUTEIIBHBIX
npubopoB. 3apucoBKa MUKpoOoOBeKToB. [IpakTHueckas
pabora 1o U3TOTOBJICHUIO MHUKpPOIIpENapaToB.
3apHCOBBIBAHUE PE3yJbTATOB HAOMIOACHUH. MUKpPOCKOIMS
MpOCTEHIINX. 3apUCOBBIBAHME pPE3YyJIbTaTOB HAOIIOIECHUI.
Urpa «Okonornyeckue ¢(akropel». Opranuzanus cbopa
Makynarypbl W y4acTH€ B  OTOM  MEpOIpPUSATHH.
W3rotoBneHne  IUIakaTOB  Ha  DKOJIOTMYECKYHD  TEMY,
OopraHM3anus BBICTaBKM I1akaToB. JlabopartopHoe 3aHsTHE
«M3yyenne xoyutekuuu mouBy». [Ipaktuueckas paboTa
«U3rorosnenue repbapus. [IpaBuna u pekoMeH1alum».

Il mogyab Xumus

CTpoeHue 1 CBOIiCTBO BellecTBa

Tena u BemecTBa. CTpoeHUE TBEPIBIX,
KUJKUX U Ta3000pa3HBIX TEJ. CBOHCTBA
KUIKAX U Ta3000pa3HbIX TEJ.

Monekynbl. B3anmoencTBre MOJIEKYII

HrpoBas BUKTOpHHA Ha ONPENEICHUE TEN U BELIECTB.
OKCIEpUMEHTBI 110 U3YUEHHUIO CBOWCTB TBEPBIX TEII,
XKUAKocTel U ra3oB (popma, 00beM). DKCIIEPUMEHTHI 110
M3Y4YEeHHIO 1ehopMalluy, YIPYrocTH, INIaCTUYHOCTH.




B TBEPIBIX, XHIKHUX, Ta3000pa3HbIX
TeJNax.

Huddy3ms. BemectBa 4yucThie U
CMECH, TIPOCTHIC U CIIOKHBIE.

OKCIEpUMEHTHI 110 Pa3JeIICHNI0 CMECEH BEILIECTB.
W3rorosienue u3 macTUINHA MOJIENIEH aTOMOB U MOJIEKYIL.
N3roTtoBnenune U3 miacTUINHA MOJIENEN TPOCTHIX U
CJIO’KHBIX BEIECTB. DKCIIEPUMEHTHI 110 AU y3un BemecTs.
JIaGoparopHoe 3aHsATHE «BelecTBa pacTUTENIBHBIX
OpPTraHU3MOBY.

duznyeckue 1 XMMHYECKHE
ABJICHUSA

duznueckue
MEXaHU4JeCKHe,
XUMHUYCCKHUC

SlBeHns  mpuUpOABL.
(3meKTpruUecKue,
TEIJIOBBIE, CBETOBHIC),
SIBJICHMUS, XUMUYECKUE  PEaKIUH.
Hcnons3oBanue YEJI0BEKOM
bu3NYECKUX U XUMHYECKUX SIBICHUN
MIPUPOJIBI B TIOBCETHEBHOM JKU3HMU.

DKCIEPUMEHTHI 110 U3MEHEHUIO arperaTHOTO COCTOSIHUS
BELECTB. DKCIEPUMEHTHI 110 U3YUEHUIO FIEKTPUUECKUX,
MEXaHUYECKUX, TETIOBBIX SBJICHHUM. DKCIIEPUMEHTHI 110
TOPEHUIO ¥ HATPEBAHMIO BEILIECTB M HM3MEHEHHUIO 00bemMa
BEILIECTB IIPY HAarpEBAHUU U OXJIAXKJICHUH. JleiicTBHE
WHJUKATOPOB JJIs1 ONPEIEICHUS XUMUYECKON TPUPOIbI
BEIIECTB.

Boaa u Bo3ayx

CocraB Bo3ayxa. Ousnueckue
CBOMCTBA BO3]lyXa (yIpyrocrts,
JlaBjeHue). 3HaYeHHE BO3lyXa JJIs
KHUBBIX OpraHU3MOB. I3MeHeHue
cocrtaBa Bo3nyxa. [InotHocTs 1
pa3pexKEeHHOCTh BO3/1yXa.
AtMmocdeproe naBnenue. bapomerp.
HarpeBaHue Bo3/iyxa OT OBEPXHOCTH
3emuu. MI3mMeHeHune TeMieparypbl
BO3/yXa ¢ BeicoTON. OOpa3oBaHue
o0OiakoB. Ocanky 1 ux BuAsl. CHETOBast
JIMHUSA B TOPaX, CHETOBBIE BEPIINHBI,
neanuku. Berep. PaGota BeTpa B
npupoze. [loroga. Tunnunsie
npu3HaKky noroasl. [Ipenckazanue
norojsl. BiusiHue noronsl Ha
OpraHu3M 4ejoBeka. Tpu coCTOsTHHS
BOJibl. MI3MeHeHne o0beMa BOIbl IpU
HarpeBaHuu. Boxa — pacTBOpUTEb.

OkcnepuMeHThl  «Bo3ayx — 3aHuMMaer
«JlaBiieHre BO3IyXa».

OKCIEpUMEHTHI, JI0Ka3bIBAIOLUE, YTO BO3IYyX MMEET BEC.
W3mepeHnue naBieHHe BO3JyXa € IOMOILIBIO OapoMmerpa.
Pemenne 3amau. T'oroBuM mocobust «HapogHble mpUMeEThI
NPEICKa3aHMusl IOTOABI», <IIOCJIOBULBI WU IIOTOBOPKH O
npuponae». M3rotosnenue U pa3BelIMBaHUE KOPMYILEK JUIs
OTHILL.

OKCHEpUMEHThl 10  U3MEHEHUIO
3aBUCHUMOCTH OT TEMIIEPATYPBHI.
DKCHEepUMEHTHI 110 U3YYEHHIO PACTBOPUMOCTHU BEIIECTB MPU

Pa3HbIX YCIIOBUAX.

IIPOCTPAHCTBOY,

oobeMa BOOBI B




PacTBOprMEIe 1 HEpaCTBOPHMEIC
BelecTBa. PacTBopsl B mpupoe.
Pab6ota Bozb! B mpupoje. OOpa3zoBaHue
nelep, OBparoB, yuienuid. 3HaueHue
BOJIbI B Tipupo/e. Vcrnonbp3oBanue
BOJIbI YesioBeKOM. OXpaHa BOJIbI.

| Mmoayans Buosorus

BBenenue B 00pa3oBaTebHYIO

3HAKOMCTBO J€TE C LeIIMH |

[oka3z ¢punema «TpaBmMaTu3mM» 1 €ro 00CyXICHHE.

nporpamMmy 3ajjauaMi 00BbEIMHEHMs], C IPaBUIAMU
MIOBE/ICHUS IPU NPOBEACHUU ONBITOB,
HKCIIEPUMEHTOB, HaOJI01eHUH;
TE€XHUKA 0€30IaCHOCTH.

Heckyunas Ouosorus VYnuButenbHas Hayka — Ouosorus. | OnbiT «llanueHt, ckopee, ®HuB?» (0€IKH U UX (YHKLHUN);
OcHoBHbIE TepMHUHBI. YueHble W | onbIT «IloueMy HY)XKHO MBITh pyKU?» U «B3aumMooTHOIIEHUS
HEPBOOTKPBIBATENN B obsactu | GakTepuit U IUIECEHH (u3ydenue OakTepui,
Ouonoruu. JKuBble W HEXUBbIE | MUKPOOPIaHU3MOB); OIBIT «Jlucronucanue» ((hoTocuHTE3);

opranu3mbl. OpraHu4ecKue BELIECTBA!
Oenkw, KUPBI, YTJI€BOJIBI.
Muxkpobuonoruss -  GakTepuu U
mieceHb. MUKpPOCKOI, €ro CTpOEHHeE.
Crpoenune cemenu. JKuBas KieTka
pacTeHUs U 5KUBOTHOTO. PacTUTEbHBIN
Mup. OnacHble W TMOJIE3HBIE PACTEHUS
poaHoro  kpas. Kak  BbIpacTUTh
pacteHue. JKMBOTHBIM MHUp Ha pa3HBIX
KOHTUHEHTax 3emuin. MecTtHas (ayHa.
[loBenenne  xuBOTHBIX.  OmacHble
KUBOTHbIE ¥  Hacekomble.  Kak
YXQ)KHUBaTh 33 JJOMAIIHUM MUTOMIIEM.

onbIT «JIaOMPUHT I KapTOWIKW» (CBET HEOOXOAMM ISt
(dbotocunTe3a); onbIT «TOpMO3 1Tt pacTeHUi» (CBET B KUZHHU
pacTeHuii); OTIBIT «Kak JIBUTAETCS yIUTKA?»
(npucrnocobsieHuss JUIsl TEPEeIBUKEHMS); SKCIEPUMEHTHI C
IpopalirBaHueM ceMsiH ¢acosu; onbIT «I[loueMy He Mep3HYT
kuTel?» U «llIMens u Myxa» (OTIIMYHE XOJOJAHOKPOBHBIX U
TETJIOKPOBHBIE )KUBOTHBIX ).

Ilo3naem ceds

AmnaroMus denoBeka. TemmepameHT.
[Tynsc. [laBnenue. Yuarcs paboraTs ¢
71a00paTOPHBIM 000PYI0OBAaHUEM T10
Touke pocrta. JlabopaTtopHas paroora ¢

[IpakTnueckas 4acTh:

Omnpenenenue TeMnepaMeHTa

[To3Haem cexpeTsl pa3HBIX BUIOB KJIETOK YEJIOBEKA
Oxa3anue nepBol MEIUIIMHCKON TOMOLTI




HCTIOJIb30BAaHUEM
CobmronaroT npaBuia paboThI B
kaOuHeTe, 0OpaIeHus ¢
1a00paTOPHBIM 000PYIOBAaHUEM.
[TpoBoasar CaMOOIICHKY "
B3aMMOOIICHKY IPOJICITaHHOM PabOTHI.

Onpenensem NyJibC
Kak co3znate MoJienb KJIETOK KPOBH CBOMMU pyKaMu?

Il monyab Xumust

BBeaenue

OcHoBHbIE TEPMHHBI XUMUHU.
IIpuMeHeHne XUMUU B IIOBCEJHEBHOMU
JKU3HU.

3HaKOMCTBO C TE€XHHMKOI 0€30MacCHOCTH HAa ypoKaX XHMHHU.
MPOCMOTP MYJBTUIUIMKALMOHHOTO (MiIbMa. XUMHUYECKas
nocyja. PeakTuBbl 1 paboTa ¢ XMMUYECKMMHU BEIIECTBAMH.

JleTHHe uygeca

3HAKOMCTBO c KpacWJIbHBIMU
pPAaCTCHUSIMH M CHOCO0aMU OKPACKH
TKaHHU.

[TumeBrbie kpacurenu. [lonyyenne kpacurenen U3 MUIIEBBIX
npoayktoB. Ilpaktuueckas pabora: OxpamiMBaHue TKaHEi;
BreiTsbkka  xsopodmiuia M3 JIMCTBEB  Pa3HOM  OCEHHEH
OKpPacCKH.

Yyneca Ha MAMHHOM KyXHe

UreHune CKa3Ku Mpo COJib, MOCIOBUI U
noroBopok. IIpumenenue xmopua
HATpUsl B X034 CTBEHHOU
JesATeapHOCTH uyenoBeka. Korna conp —
si1. 3HAKOMCTBO C JIMMOHHOU U
YKCYCHOM KucioTou. McnbiTanue
WHIUKAaTOPOM KHCJIOW CPEJIbI.
[Tpumenenue. Th B oOpamennu ¢
ykcycoMm. [lonmydenne kpaxmaia,
npuMeHeHue. /lerictBue roaa Ha
Kpaxmai. ['ne uckarb Oenku?
3nauenue. Kak oTiMuuTh mepers ot
CHHTETUYECKOr0 BOJIOKHA. [Touemy
SIMII0 CTAHOBUTCS «KPYThIM»? Kak
0OHapyXUTh KUp? 3HAUECHUE )KUPA.
Kak caenats macisnyro namiy.
ITocyna u3 metamioB. Metasisl B
nuiie. Y AUBUTENbHBIN aTIOMUHUN.
[Touemy TemHeeT HOX? PrkaBunHa u €
yAAJEHUE.

[Ipaktuueckass pabora: OuwcTka 3arps3HEHHOW  COJIH;
OnbIThHI c COJIBIO; BripanuBanue KPUCTAILJIOB;
WsroroBneHne IMOACIOK M3 COJIEHOTO Tecra; Pocmuchk
MOJIETIOK M3 CONEHOro TecTa. JleMOHCTpallMOHHBIE OMBITHI U
SKCIIEPUMEHTBI C YKCycoM, coaoil. benok. [leHarypanusa u
peHaTypanus.
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XuMus B BAHHOH KOMHATe

Ucrtopus mbuia, Buasl. Otiauuue
X035MCTBEHHOT'O MbLJIa OT TyaJIETHOTO.
[IlenouHoM xapakTep X035UCTBEHHOIO
MbLIa. UTO TaKOe «KHJIKOE MBLIOY.
Kéctkasa u msarkasg sBona. Yem omacHa
JKECTKOCTD, U KaK €€ YCTPAHUTh.

[Ipaktnueckass pabora: W3roroBneHue MbUIa PydHOU
pabotb1; Omnpenenenue >KECTKOCTH BOIBI.

XuMus B aniTeYKe

AnNTeuHbIi WO ¥ €ro CBOMCTBA.
ITouemy iox HazO AEpPkKaATh B INIOTHO
3aKYIIOPEHHOM CKIISTHKE. «3eJIE€HKa»
WM PacTBOp OPHILTHAHTOBOTO
3enéHoro. HeoObruHbIe CBOMCTBA
OOBIYHOM 3€NEHKU. ACIUPUH WU
AlETUJICAIMIINIOBAS] KUCJIOTA U €r0
cBoiicTBa. [lepekuch Bogopoaa.
CBolicTBa IEPEKUCH BOJIOPOIA.
Ilepmanranar kanus,
MapraHilOBOKUCIIBIA KaJIUW, OH K€ —
«MapranuoBka». HeoObruHble cBOWCTBa
MaprauoBku. Kakyo onmacHoCTh
MO>KET MPECTaBISATh MAPTaHIIOBKA.
Hy»xHa nu B 1oMaliHeit anreuke
OopHast kucioTa. HamarteipHblil ciupt.
Crapsle iekapcTBa, Kak ¢ HUMH
MTOCTYIIUTb.

JIeMOHCTpallMOHHBIE ~ OMNBITBI M JKCIIEPUMEHTBI  C
WCIIONBb30BAHUEM  aITEYHBIX CpelncTB  (ion, 3ereHka,
HEePEeKCh BOJOPO/1a, OpOMHAs BOAa, MapraHIIOBKa).

HTorosnle 3aHATHA

[TonBenenue HWTOroB pabOTHI 3a TOJI.
IToaroroBka K OTYETHOMY
BHICTYIUIEHHIO «BommebHsie uyaeca
HaYKH

Urpa Buxtopuna «BoinmeOHble uyneca HayKu».
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Kanengapuo remarudeckoe miaanupopanue «Hymgeca B Hayke»

KoanuecTBo 4acoB 34

3 kJacc
Ne Mara Ha3Banue Tembl Copaepxanue TeMbl Buabi DopMbI
yHnpaKHeHHH KOHTPOJIA
| Mmogyas buosorus (174)
BBenenue B nporpammy (14)
1 BBoanoe 3anstue. O3nakomiieHue | 3HAKOMCTBO JETEH ¢ LeNsIMU U 3a/1a4aMu [Tokas ¢punpma becena
c nporpammoii. Muctpyktaku. Th. | oObeanHeHus, ¢ NpaBUiIaMu OBEACHUS IIPU «TpaBmatusm» u
[IPOBEJICHUH OIIBITOB, SKCIIEPUMEHTOB, €ro 00CyXeHHUE.
HaOJI0ACHUH; TEXHUKA O€30M1aCHOCTH.
7KuBble opranu3mMbl M ycJI0BUs HX KU3HH. Mukpoopranusmsi (164)

2 OpraHu3Mbl U YCJIOBHS UX )KU3HU. | Y CIIOBHS )KU3HU OPraHU3MOB: Cpejla 0OuTaHus, DKcnepuMeHThI 10 | MUHM OTYET 1o
(hakTopsl cpeasl oouTanus. PasHooOpaszue W3Yy4EHHIO CBOWCTB | ONBITAM U
opranu3mMoB. OJJHOKJIETOUHbIE U MHOTOKJIETOUYHBIE | 5xMBOTO. SKCIIEpUMEHTAM
opranusmsl. L{lapcTBa oprannsmos. [IprnunHbl
COKpAIIEHHUS] OPTaHU3MOB.

3 IloceB ceMsH LIBETOB M OBOIIHBIX VYcnoBus npopactaHus CeMsiH, CIOCOOBI «IloceB cemsH. Otuer no

KYJIBTYD. Pa3MHOKEHHsI pAaCTEHUM. Pasubie criocoObl MIPaKTUYECKON
ToCeBa U TIIyOHHBL | paGoTe
3aJIENKN.

4 BripamuBanue paccaabl IBETOB U | YXOJ U YCIOBHUSI HEOOXOAMMBIE JIJISl pOCTa Vxon 3a paccagoit | Otuer no

OBOLIHBIX KYJIBTYpP IIPOPOCTKOB. I[BETOB 1 OBOILHBIX | IPAKTUYECKOU
KYJBTYP. pabore

5-6 YBenuuuTenbHble TPUOOpHI. YBenuuurtenbHble PUOOPHI: JIyNa, CBETOBOW U Hcnonp30BaHnIO Otuer no
1M (pOBOKH MUKPOCKOIL. YBEJIMUYUTEIbHBIX MPaKTUYECKON

npuOOpOB. pabote
3apucoBKa
MHUKPOOOBEKTOB.
N3rorosneHunto
MUKpOIIPENapaToB.
3apuCOBHIBAHNE
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pe3yIbTaTOB
HaOJI0ACHUH.

7-9 N3ydyeHne MUKpOOPraHU3MOB. Krnerounoe crpoenue opranusmos. Kietka. Muxkpockornus Otuer no
IIPOCTEUILNX. [IpaKTUyecKas
3apucoBbIBaHUE pabota
pE3yJIbTaTOB
HaOJIFOICHU.

10 I'ne )xuByT OpraHu3MmBsl. Cpena oOuTaHus: Ha3eMHO-BO3/1yIlIHAs, BOJIHAS, IIpocmotp becena

MOYBEHHAs, OPraHU3MEHHAs. HAy4YyHOTO (priibMa
«Cpena oOuTanus»
11 IlouBa u ee cBoiicTBa. [Touna, ee o6pa3oBanue. PasnooOpa3ue mous. Konnekuust mous becena
[Tnomoponue nouBkl. O6padoTka mo4Bsl. [louBa u
pactenusi. Dpo3usi MouB, ee BUJIbl. OXpaHa MOYB.
12 JIaGoparopnoe 3anstue «M3yyenne | PazHooOpasue mous. M3y4yeHne cTpoeHUE MMOYB. Nzyuenue Ortuer o
KOJUIEKIIMH [TOYBY. KOJUIEKIIMH TTOYB. nabopaTtopHoit
pabote
13-14 Crtpoenue nucteeB. Jlucromnan u CtpoeHnue nuctbeB, GopMa JIMCTOBOM MIACTUHKH, HzroroBnenue Otuer no
€ro 3Ha4eHUE I PaCTCHUM. ycrbuna. Jlucronan. 3HaueHue JUCTONazaa. repOapus. [IpaBuna | nmpakTuyeckoit
U peKOMeHJaluu. | pabore
15-16 PaznenbHblil cOOp Mycopa U ero ®DakTopbl cpelibl: OMOTHUECKUE, AOMOTHYECKHE, Opranuszanus BricTaBka
nanbHeas nepepadoTka. aHTpororeHHsie. Pa3aenbHbiil cOop Mycopa U ero cbopa MJIaKaTOB
JanpHeimas nepepaboTka. MaKyJnaTypsbl.
N3rorosnenune
MJIaKaTOB Ha
HKOJIOTMUYECKYIO
TeMy, OpraHu3arus
BBICTaBKHU
IJIAKaTOB.
17 Urpa «Oxonorudeckue ¢pakTopel». | BukTtopuHa mo ¢hakTopaM OKpY>KarOIIeH Cpebl DKOJOTHYECKHE [TonBenenue
(baxTopsl UTOTOB
BUKTOpWHA
Il moxysnb Xumus (174)
CTpoeHue 1 CBONCTBO BellecTBa (64)
1 XHMHs — HayKa O BEIIECTBAX U UX \ Xumus. Mactpykrax no Th. Ilpocmotp ] ITpocmoTp punbma becena
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MIpEeBPALICHUSIX.

dbunpma «TaitHBI XUMUM

Tena u BemecTna.

Tena u BemectBa. CTpoeHue TBEPIBIX,
KHUJIKUX U Ta3000pa3HbIX Tell.

Hrposast BUKTOpUHA Ha
OIpeCIICHUE TEI U
BEIICCTB.

Nroru urpsl

CaolicTBa TBEpIBIX TEIl,
JKUIKOCTEH U Ta30B.

CpoiicTBa KHUIKHUX 1 F83006paSHBIX TECII.

DKCIEPUMEHTHI IO
M3yYECHUIO CBOMCTB
TBEPABIX TN, KUAKOCTEH
1 1a30B (opMma, 00beM).

becena

CaoiicTBa BemiecTB: Aehopmarus,
yIPYroCTh, MJIACTUYHOCTD.

OcHoBHEIE cBOMCTBA BenlecTs. [loHarue:
nedopMarusi, ynpyrocrth, IIaCTHIHOCTb.
N3menenue hopmsl mpeameTa.

DKCIEPUMEHTHI 11O
U3yUYeHHIO J1eopMaIni,

yIPYroCTH,
IJIACTUYHOCTH.

becena

BemectBa u cmecu

Huddysus. BemecrBa yncTeie u cMecH,
MIPOCTBIC U CIIOKHEBIE.

DKCHEPUMEHTHI 110
pa3AeIICHUI0 CMeCEN
BEIIIECTB.

JIp. «BemectBa
pacTUTEIbHBIX
OpPraHU3MOBY.

Otuer no
nabopaTopHOI
pabore

Mounekynbl. ATOMBL. DJIE€MEHTBHI.
JIBH>KeHue yacTHll BEIIeCTRa.
Paznoobpaszue BerecTs.

Mounekynsl. BzanmopelicTBue MOJIEKYI B
TBEP/BIX, KHUJIKHUX, Ta3000pa3HbIX Tesax.

Hsrorosienue u3
MIACTHJIMHA MOJIEIeH
aTOMOB M MOJIEKYII.
Hsrorosienne nu3
IUTACTUINHA MOACIICH
HpOCTI)IX U CIIOKHBIX
BEIIICCTB.

BricTaBka
HOJIAEIIOK U3
IJIACTUJIMHA

Pdu3nyecKkue 1 XMMU4eCKHe siBJIeHus (249)

duznueckue IBICHUL.

SABnenus npupoasl. Gusnueckue
(a7eKTpuUecKre, MEXaHUYeCKHe, TETJIOBbIE,
CBETOBEIE).

DKCIEPUMEHTHI 110
M3MEHEHUIO arperaTHoro
COCTOSTHUS BEIICCTB.
DKCIEPUMEHTHI 110
W3YYICHHUIO
ANEKTPUYECKUX,
MEXaHHYECKHUX,
TEIUIOBBIX SIBIICHUI.

becena

Xumuyeckue siBiieHus. [ openue,

XuMuueckue ABJICHUSA, XUMHWYCCKHUEC PCAKIINH.

DKCIEPUMEHTHI 110

becena
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OKHCJICHHUC, AbIXaHHUC.

Hcnonb3oBaHue 4en0BeKOM (PU3NUECKUX U
XUMHUUYECKUX SIBJICHUM IPUPOJIBI B
[MOBCEJHEBHOM KU3HH.

TOPEHHUIO ¥ HArPEBaHUIO
BCIIECTB, 1 N3MCHCHHIO
00beMa BeIecTB Mpu
HarpeBaHuu U
oxJaxaeHuu. [leictBue
WHJUKATOPOB JIJIst
onpeneacHus
XUMUYECKON IIPUPOABI
BEIIECTB.

Boaa u Bo3ayx (74)

9 Boznyx u ero cBoiicTBa. CocraB Bo3ayxa. @u3nyeckue cBONCTBA OkcnepumeHThl «Bo3nyx | becena
BO3/yXa (ynpyrocrtb, JaBjieHHE). 3HaUCHUE 3aHUMAaET
BO3/IyXa JJISl )KUBBIX OPraHu3MoB. M3MeHeHue | mpoCTpaHCTBOY
cocTtaBa Bo3ayxa. [lnotHocts n
Pa3peKeHHOCTh BO3/1yXa.
10 Bec Boznyxa u atmocdepHoe CocraB Bo3ayxa. @u3nyeckue cBONCTBA DKCIIepUMEHTHI, becena.
JaBJICHUE. BO3/ayXa (ynpyroctb, aBJIeHUE). 3HAUCHUE JIOKa3bIBAIOIIUE, UTO
BO3/IyXa JJIS )KUBBIX OPTaHU3MOB. BO3/IyX UMEET BEC.
N3smepenne naBienue
BO3/yXa C MOMOLIBIO
O6apomertpa. Pemenue
3ajad.
11 W3meHeHue naBiieHus BO3IyXa C N3meneHnne Temnepatypbl Bo3iyxa ¢ OKCHEepUMEHTBI MuHH oTYeT 1o
BBICOTOM. BbIcOTOM. OOpazoBanue 001akoB. Ocaaku u «JlaBieHue BO3yxan. IKCIIEPUMEHTAM
ux Buabl. CHEroBas JIMHUS B TOpax, CHETOBbIE
BEpIIUHBI, IeNHUKU. Berep. PaboTa BeTpa B
IPUPOJIE.
12 Ilorona u ee npeacka3aHue. [Toroma. TUNM4YHbIE IPU3HAKU [TOTOABI. W3zrorosnenue nmocodbus | BricTaBka
[Ipencka3anue noroasl. «Haponnsie npumeTsl nocoouit
IIpeICKa3aHus OroabD»,
«ITocmoBuIs 1
IIOTOBOPKH O NPUPOIEN.
13 [Tomomps nTHam B 3UMHEE BpeMsl. | BimsiHMe moroipl Ha OpraHu3M 4eJloBeKa U N3rorosnenue n PassemmuBanue

KHUBOTHBIX.

Pa3BCUINBAHUC

KOPMYIIIEK AJis
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KOPMYIIEK JJIs ITULL. NTHII
14 Bopa u ee cBoiicTBa. ArperarHele Tpu cocrosiaus Bozpl. M3MeHneHune oobema OKCHEPUMEHTHI 110 MuHu otder 1o
cocTosiHus BoJbl. TeruioBoe BOJIbI IIPH HarpPEBaHMH. U3MEHEHHIO 00beMa HKCIEPUMEHTaM
paciIipeHe BObI. BO/Ibl B 3aBUCHMOCTH OT
TeMIIepaTyphbl.
15 Bona — pactBoputeins. Bopna — pactBopurens. PactBopuMslie u OKCHEPUMEHTHI 110 becena
HEepacTBOPHMbIE BellecTBa. PacTBopsl B U3YyYEHUIO
npupoge. Pabora Boab! B Ipupoe. pacTBOPUMOCTHU BELIECTB
O0pa3oBaHue neuiep, OBparos, yuieaui. IIPU PA3HBIX YCIOBUSAX.
3HaueHue BoJibl B pupoze. Mcnonb3oBanue
BOJ1bI yesioBekoM. OXpaHa BOJIbI.
16 Hrpa «¥Y auBUTENBHBIN MUD 3akperuienue u 00001IeHNE 3HAHUHN TI0 Hrpa-BukropuHa becena
XUMHUN MOJTYJIKO XUMUS
17 O06o0meHne 1 cucTeMaTU3aIUs [TonBenenue uroros Mmoxaysns. UnTtepecHbie HarnsigHelie onbITh 1 becena

3HAHUHU

OIIBITBI U SKCIICPUMCHTHBI 110 XUMUMU.

OKCIICPUMCHTHI I10
XUMHUHN
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Kanennapno remaTnyeckoe miianuposanue «Yyneca B Hayke»

KoanuecTBo 4acoB 34
4 kaacc

Ne Hara Ha3Banue Tembl Copaepxxanue TeMbl Buael ynpaxxHeHui DopMbI
KOHTPOJIs
| moaysab Buosorus (174)
Beenenne B nporpammy (14)
1 BBogHoe 3anatue. O3HakoMiIeHHE | 3HAKOMCTBO JETEH € LEISIMU U 3ala4aMU [Toka3 punbma becena
¢ nmporpammoii. Uuctpykraxu. Th. | o0beauHeHus, C MpaBUIaMH IOBEICHUS TIPU «TpaBmaruzm» u
IPOBE/IEHUU ONBITOB, YIKCIIEPUMEHTOB, ero oocyxaeHue
HaOII0JEHUH; TEXHHUKA 0€3011aCHOCTH.
Heckyunas 6uosorus (6 1)
2 Yro takoe 6uonorus? (OnbiT — VY nuBuTenbHas Hayka — Onosorusi. OCHOBHbIE Omnsit «[lanueHT,
«[Tanuent, ckopee KuB?») TEPMUHBI. YUEHBIE U IIEPBOOTKPHIBATENIN B CKOpee, XKUB?»
obnactu 6uosioruu. JKUBbIe U HE)KUBBIC (6enku 1 ux
opranu3Mbl. OpraHu4ecKkue BelecTBa: OeIKu, GyHKINN);
JKUPBI, YTIIEBOJBI.
3 YBenuuuTenbHble MPUOOpHI. VYBenuuuTenbHble MPUOOPHI: JIyNa, CBETOBOU U Hcnonp30BaHnIO Otuer no
1M (pOBON MUKPOCKOII. YBEJIMUUTEIbHBIX PAKTHYECKON
npuOOpOB. pabote
3apucoBka
MHUKPOOOBEKTOB.
N3rorosnenuto
MUKpOIIpEnaparos.
3apuCcOBBIBaHNE
pe3yJIbTaTOB
HaOJI0AeHUH.
4-5 Muxkpo6uonorust (OnsIT — Muxkpobuosnorus - 6aKTepHH U IJIECEHb. onsIT «Ilouemy

«IIoueMy HYKHO MBITb pYKU?» U
«B3anmooTHoeHne OakTepHuil u
TIJIECEHU )

MuKpocKoI1, ero CTpoeHHe.

HY>XHO MBITH

PYKHU?» U
«B3anmMooTHoIIEHNS
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OakTepuit u
TUIECEHI
(u3yuenue
OaxkTepuil,
MHUKPOOPTraHU3MOB);

Onnoxnerounsie rpuodsl. [lnecens.

CtpoeHue 0THOKJICTOYHBIX TPUOOB. MOJIb3a U BPEJI
TUIECHEBBIX TPUOOB.

[IpakTnueckas
pabota
«BrIpanuBanue
TJIECHEBBIX TPUOOBY

Otyer no
MPaKTUYECKOU
pabote

DOTOCHHTE3 M PACTEHUS U CBET
(OmbiThI — «JIucTonucanuey,
«TopMO3 [T pacTCHHS»)

CTpOGHI/Ie cemenu. JKuBas kieTka pacTeHuA U
JKHBOTHOTIO.

OneIT
«JIucronucanue»
(dboTocunres);
OmnpiT «JIabupunT
JUTSL KQPTOILIKID)
(cBeT HEOOXOIUM
JU1s1 GOTOCHHTE3a);
Omnsit «Topmo3 1uis
pacTteHuid» (CBET B
JKU3HU PacTeHUN);

Munu otuer o
OnbBITaM

Bnusnue csera Ha npouecc
¢dorocuHTe3a

Craauu ¢porocunTe3a. TeHEeBBIHOCIUBLIE U
CBETOJIIOOMBBIE PACTEHMUS.

JIp. «OGHapyxeHue
Kpaxmalia B JIICThIX
MeJTaproHuu Ha

CBETY U B TEMHOTE »

Otuer no
nabopaTopHOi
pabote

10

[IpeBparenre moGeroB U KOpHei
(DkcrepuMeHTsI ¢
IIPOPAIMBAHUEM CEMSIH)

PactutensHbII MUp. OmnacHbI€ U TIOJIE3HEIC

pacteHust poaHoro kpas. Kak BeIpaCTUTh pacTeHHE.

ombIT «Kak
JIBUTAETCS YIUTKA?»
(mpucnocobaeHus
TS
MepeIBUKEHUS);
SKCIIEPUMEHTHI C
MpopaIniMBaHueM
ceMsH (pacomu;

11

Kak u3yuats 3Bepeit? (OnbiT —
«CobupaeM KOJUICKIIUIO CIICIOBY)

JKuBoTHBIH MUDP Ha pa3HbIX KOHTHUHCHTAaX 3emunn.

COop crenos
KUBOTHBIX.
IIpakTrueckas
pabora 1o
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U3YYEHHUIO
JIOMAITHUX
KUBOTHBIX.

12

X0JIOTHOKPOBHBIE U
TerokpoBHble (OnbIT — «Ilouemy
HE Mep3HYT KUThI?» U «llImens n

MyXa»)

Mectnas dayna. [ToBegenue uBOTHBIX. OnIacHbIC
’KUBOTHBIE U HacekoMmble. Kak yxakuBathb 3a
JIOMAIITHUM TTUTOMIIEM.

onbIT «Ilouemy He
MEpP3HYT KUTHI?» U
«[IImenb 1 Myxa»
(oTmuume
XOJIOTHOKPOBHBIX U
TEIIOKPOBHbBIE
JKUBOTHBIX).

IMo3naii cedst (54)

13

OnpeﬂeneHHe TCMIICpAMCHTA

Temmnepament. Tunsl Temnepamenta. GraerMarux,
XOJIEPUK, CAHTBUHUK, MEJTAHXOJIUK.

[IpakTueckas
pabora 1o
ONPENICTICHUIO TUTIA
TEMIIEPAMEHTA

becena

14

ITo3naem CCKPCTHI PAa3HbIX BUAOB
KJICTOK 4YCJIOBCKA

Knetka u ee pynkuuu. CTpoeHue U OpraHouIbl
KJIETOK.

Pabora ¢
MHUKPOCKOIIOM U

MUKpOTpenapaTaMu.

JIp. «Ctpoenue
KJIETOK KPOBH
YeJIOBEKa»

Otuer no
n1abopaTopHO
pabore

15

Omnpenensiem mmyJbe

Cepaue. Pabora cepaua. [lynsc u naBnenue.
duzngeckas Harpyska u €€ BJIMAHUC Ha ITYJIbC U
JTaBJICHUE.

Pabora c o6opynoBaHHEM 110 TOUYKE POCTA.

Pabota ¢ pyuHbIM U
AIIEKTPOHHBIM
TOHOMETPOM.

JIp. «M3meHeHue
NyJbCca U JIaBJICHUS
B COCTOSIHUH TIOKOSI
U 1ocle
buzIecKoit
Harpy3Ku»

Otuer no
nabopaTopHOi
pabote

16

MoaenupoBaHHe KIETOK
opraHusma

PaCCMOTpeTB Pa3IUYHBIC KJIIETKH ) KUBOTHOI'O 1
YCJI0BCKaA. CO3,Z[aHI/IC MOZCIIN Pa3JIMYHBIX KJICTOK.

MoaenupoBanue
KJIETOK U3
pa3Iu4HBIX
MaTepuasioB

BricTraBka
«Knetkn
’KUBOTHBIX U
YyeJIOBEKay
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17 Urpa «Y auBUTEIBHBIN MUD O06o01IeHre 1 cucTeMaTr3aIis 3HaHUK 110 Urpa —BuxkTopuna Urpa
OHMOJIOT U MOJTYJIFO OUOJIOTHS «Y IUBUTEIIbHBIN
MHUP OMOJIOTHM
Il moxysnb Xumus (174)
BBenenue (24)
1 XuMmus — HayKa O BEUIECTBaXx. [TpocMOTp MyABTUIIIIMKALIMOHHOTO (UIIbMa, OsznakomutensHbll | becena
Tb npu pabote ¢ XUMHUYECKUMHU KOTOPBI 3HAKOMUT YYAIIHUXCS C TIOHATHEM XUMHUS | GHIIBM
BELICCTBAMM. Y 4TO B HETO BKJIKOYAOT.
2 3HAKOMCTBO C XUMUYECKOU Tab0paTOpHEH. [IpakTuueckas Odopmnenwue mp.
Xumnueckas nocyna. [Ipaktuueckas pabora pabota
OOparieHye ¢ XMMHYECKOHN MOCy10M.
Jletnue uyneca (1u)
3 Kpacunbnslie pactenus [lamosepbss | 3HaKOMCTBO ¢ KpaCHJIBHBIMU PACTEHUAMU U [TpakTrueckast becena
croco0aMu OKpacKH TKaHHU. paGoTa
[Tpaktnyeckas paborta OkpaiiMBaHue TKaHeH C
IIOMOILBIO TUIIEBBIX KPACUTEIEH U PACTCHUI
coJieprKaliie KpacuiabHbIe BELIECTBA.
Yyneca Ha MaMuHO# KyxHe (144)
4 IToBapeHHas coib, UCTOPHSI, YreHne CKa3Ku Mpo COJlb, MOCIOBUI] U TOTOBOPOK. | OIIBITHI C CONBIO becena
3HAYECHUE. IIpuMeHeHne xnopuaa HaTpUs B XO3S1MICTBEHHON
JIeSTENIbHOCTH uenoBeka. Korna conp — 5.
[TpakTrueckast pabota ONbITHI C COJIBIO
5 Kpucraniel conn ITonsiTvie KpucTal, BUABI U CBOMCTBA. [TpakTrueckas
[TpakTnueckas pabota: BeipamuBanue pabota
KpHUCTAJIJIOB.
6-7 ConeHnoe tecto N3rorosieHne NoeI0K U3 COJIEHOIO TECTA. N3rorosnenune BricTaBka pabot
Pocnuch nopenok u3 coa€Horo tecta paloT U3 COJIEHOT0 | U3 COJIEHOTO
TecTa TecTa
8 Kucnots! Ha KyxHE 3HAKOMCTBO C IMNMOHHON M YKCYCHOW KHCIIOTOH. [emoncTpannonHele | becena
HcnipITanne HHAMKATOPOM KUCIION CPEJIbI. OIIBITBI
ITpumenenue. Th B oOpaieHNH ¢ YKCyCOM.
9 Kpaxman [Tonyyenue kpaxmaina, npuMeHeHue. Jleiictue [IpakTrueckas Oruer o
10712 Ha KpaxMail. pabota: BeisiBeHHe | MpaKTHYECKOM
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Kpaxmajia B pabore
MPOJIYKTaX MUTAHUS
10 benkn. I'ne uckare O0enxn? 3uauenue. Kak ormmauts HemoHcTpanmonneie | becena
IEPCTh OT CUHTETUYECKOI0 BOJIOKHA. [Touemy OTIBITHI
SIIO CTAHOBUTCS «KPYTHIM»?
11 Kuper Kak oOnapyxuts xup? 3nauenue xxupa. Kak Jemonctpanunonssie | becena
CIEJIaTh MACIIIHYIO JIAaMITy. OIBITHI
12 Merasuisl Ha KyXHE ITocyna n3 metaioB. MeTajuisl B Iuiie. JemoncTpannonssle | becena
VY nuButenpHbIi anmoMuHui. [louemy Temueer OIIBITHI
HOX? PkaBumHa u e€ yganeHue.
XuMHuA B BAHHOH KoMHAaTe (249)
13 Msuio Wctopus mbina, Buapl. Otnnuue xo3aiictBeHHoro | I[Ipaktuueckas BricTaBka Mbu1a
MbLUIA OT TYaJeTHOrO. pabora: py4HOIi paboThI
[IlenoyHol xapakTep X035MCTBEHHOTO Mbl1a. YTo | M3roToBieHue mbuia
TaKO€ KHJIKOE MbLIOY.
14 JKEcTKOCTh BOMEI. JKéctkas u markas Boja. Yem onacHa »ECTKOCTh, U | [IpakTuyeckas OtueT o
Kak €€ yCTPaHUTb. paborta: IIPaKTUYECKON
UccnenoBanue pabote
JK€CTKOCTHU BOJIbI U3
pa3HbIX UICTOYHUKOB
Xumust B anreuke (34)
15 Won. 3enénka. AcrupuH Anreunslii o u ero coicTsa. [louemy iog Hano | JlemoHcTpanuonHssle | becena
JIEpXkaTh B TUIOTHO 3aKYIOPEHHOU CKJISTHKE. OTIBITHI
«3enéHKay Wik pacTBOp OPUILITHAHTOBOTO
3enéHoro. HeoObIuHbIe CBOMCTBA OOBIYHOM
3eNIEHKU. ACIIMPHUH WK alleTUJICAIHUIINIIOBAS
KHCJIOTA ¥ €70 CBOMCTBA.
16 [Iepexucs Bonopoaa. Ilepexuch Boopoaa. CBolcTBa EpEKUCH JemoHcTpanmonHele | becena
Maprannoska. bopnas kucnora. Boslopoa. [lepmanranar kanus, OTIBITHI

HamateipHbIi criupr.

MAapraHIIOBOKHUCIIBIN KaJIMi, OH K€ —
«MapranioBka». HeoObr4HbIe cBOWICTBA
MapraioBku. Kakyio omacHOCTh MOXKET
MPECTaBISITh MAPTAHIIOBKA.

Hy>xHa 1 B JoMarHe anteuke O0pHast KUCIIOTa.
HamaTelpHbI cupT.
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Crapble JeKkapcTBa, Kak ¢ HUMU MOCTYIHUTb.

17

Urpa «3aHumarenbHas XUMHSI»

O00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110
MOJTYJIFO XUMHUS

IlonBenenue UTOroB

Urpa, 6ecena
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