MUHUCTEPCTBO OBPA30OBAHUS 1 HAYKU MYPMAHCKOM OBJIACTH

OTAEJI OBPA3SOBAHIA AJJIMMHUCTPAIIMU ITEYUEHI'CKOI"'O MYHUIIMITAJIBHOI'O OKPYT A
MYPMAHCKOM OBJIACTH

MYHUIIMITAJIBHOE BIOJKETHOE OBIIEOBPA30OBATEJIBHOE YUPEXKJIEHUE
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[Tpotokoun ot 31.05.2023 Ne 7
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£ noaTBepXaato aTOT OKYMEHT
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TOUYKA i!pocm
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CocraBurenu:

Masypkuna A.H., yautenb OM0JIOTHH, IEIaror JOMOIHUTEIFHOTO 00pa30BaHUS
bensesa A.C., yuutens GuU3MKH, eAAror AOMOJIHUTEIHHOTO 00pa3oBaHus
Epemenko H.C., yuurenb XuMuu, earor JONOTHUTENIBHOTO 00pa30BaHUS

T. 3anoaspHbIi
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l. INOACHHUTEJIBHASA 3AIINCKA

JlonmomuuTenpHas 001eodpa3oBaTebHas 00Iepa3BUBaroIIas mporpamMma «Xoudy BCe 3HAThY
(manee — mporpamma) peanusyercs Ha 0a3e LleHTpa oOpa3oBanus HU(PPOBOr0 U TYMaHUTAPHOTO
npoduneit «Touka pocTay.

[Iporpamma pa3paboraHa B COOTBETCTBUU C HOPMATUBHBIMU JOKYMEHTAMM:

- @enpepanbHbiM 3ak0oHOM OT 29.12.2012 Ne 273-®3 «0O6 obpazoBanuu B Poccuiickoii
Denepauuny;

- IIpuxazom MunucrepcrBa npocseuienus: Poccuiickoin @enepaunu ot 27 urosst 2022 r. Ne 629
«O0 yrBepxaenuu [lopsiika opraHu3aluy U OCYIIECTBICHUS] 00pa30BaTeIbHON AESITEIbHOCTU
0 JIOTIOJTHUTEIHHBIM 0011e00pa30BaTeIbLHBIM IIPOrpaMMaM;

- ITucemom MunucrepcTBa oopazoanust 1 Hayku PD ot 25.07.2016 Ne 09-1790 «Pekomenmanuu
[0 COBEPIICHCTBOBAHHIO JIOTIOJHUTEIBHBIX 00pa30BaTENbHBIX MPOTPAMM, CO3JAHUIO JETCKHUX
TEXHOIMAPKOB, IIEHTPOB MOJIOIC)KHOTO MHHOBAIIMOHHOTO TBOPYECTBA M BHEPEHUIO UHBIX (hopm
MOATOTOBKHU JIETEH U MOJIOJICIKHU 10 TpOorpaMMaM UHKEHEPHOU HAMPaBICHHOCTHY;

- Konuenmuei pa3BUTHS JIONMOJHHUTEIBHOTO oOpazoBanus aerei n1o0 2030 roma, yTBEp:KICHHON
pacnopspkenueM IIpaBurenscta PO ot 31.03.2022 Ne 678-p;

- IlocranoBnenuem ['nmaBHOro rocygapcrBeHHOro canutapaoro Bpaua P® ot 28.09.2020 Ne 28
«O6 yrBepxkaennn canutapubix npasui CII 2.4.3648-20 «CaHUTapHO-3MUIEMHAOIOTHICCKIEC
TpeOOBaHUS K OpraHU3alusM BOCHUTAHHUS U OOYYEHHUS, OTAbIXa U O3JOPOBIICHUS JETe U
MOJIOZIEKI».

AKTYaJIbHOCTD MPOTrPaMMbI

OnHuM U3 BaKHEUIIUX TpeOOBaHWII K 0Opa30BaHUIO B COBPEMEHHBIX YCIIOBUSIX SIBIISACTCS
OBJIaJiIcHUE OOYYaIOIUMUCS MPAKTUYECKUMH YMEHUsSMU M HaBblkamu. llpemmaraemsiii Kypc
HarpaBjeH Ha (opmMupoBaHHE y OOYYAIONIMXCS MHTEpeca K €CTECTBEHHBIM HayKaM, Pa3BHUTHE
T10003HATENFHOCTH, paCIIUpPeHHe 3HAHUN O >KUBOM MHUpE, Ha Pa3BUTHE MPAKTUYECKUX YMEHUI
yepe3 00ydYeHHE MOJCITUPOBATH, OTPAOOTKY MPAKTUYCCKUX YMEHHH M NMPUMEHCHHE IMOJTYUYCHHBIX
3HAaHUU Ha MPAKTHUKE.

B pamkax maHHOTO Kypca 3alIaHUPOBaHBI Ja00OPATOPHEIC pA0OTHI U MMPAKTUICCKHUC 3aHATHS.
[TporpamMma nomkHa HE TOIBKO CPOPMHUPOBATH OA30BbIC 3HAHUS U YMEHUS, HEOOXOANMbIE YUEHUKY
B M3yYEHWU OCHOBHBIX pa3/ieJIoB OWONIOTHU, (PU3UKH M XWMHUHU, HO M TIOMOYh B CTAHOBJICHUU
YCTOMUYMBOTrO MO3HABAaTEIBbHOIO MHTEpEca K MpeIMeTaM €CTECTBEHHOHAYYHOTO ILHUKIIA, 3aJI0KUTh
OCHOBBI )KU3HEHHO BXKHBIX KOMITETECHIIUMN.

ITenarornyeckas nejaecoo0pasHOCTh NPOrPAMMBbI

[IporpaMMa HampaBieHa Ha (OpPMHUpPOBaHME €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH
oOyuaromuxcsi. Peanusarus [aHHON POrPaMMBbI CIIOCOOCTBYET (POPMUPOBAHHIO IEHHOCTHOTO OTHOLICHUSI
K C€CTCCTBCHHOHAYYHbBIM 3HAHUAM, K HOPHUPOAC, K UYCIOBCKY, BHOCUT CBOH BKJIaJJl B OKOJOIM4Y€CKOC
O6pa3OBaHI/Ie IIKOJBbHHUKOB.

HoBu3na mnporpammbl 3akitodaercs B (OPMHpPOBAHMHM MBIIUIEHUS M TBOPYECKUX
CIIOCOOHOCTENl  MOAPOCTKOB, HABBIKOB HX  CaMOCTOSITENIbHOM  yueOHOM  JesITeNbHOCTH,
HKCMIEPUMEHTAJIbHBIX U HCCIEOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B MOBCEAHEBHOW >KU3HH,
TaK ¥ B y4eOHOU JIeATETLHOCTH.

OTan4nTeIbHOH 0CO0EHHOCTBI0 POTPAMMBI SIBIIIETCA TO, YTO MporpamMma 3HAKOMHUT CO
crienu(PUKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IVISIa HAa €IMHCTBO
MPUPOJIBI U YETIOBEKa, SIBJISETCS OTBETCTBEHHBIM STaroM B ()OPMUPOBAHUU €CTECTBEHHOHAYYHON
TPaMOTHOCTH IITKOJTHLHUKOB.

Lenp mporpamMmbl. pa3BUTHE HUHTEpeca M CTPEMJICHHS OOYYaroMMXCSd K HaydHOMY
W3YYEHUIO MPUPOJIBI, PA3BUTHE UX UHTEIVICKTYAIBHBIX M TBOPUECKHUX CIIOCOOHOCTEH.

3agaun:

— o0ecrnedyeHrne YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYydYaloIMMUCS — OIBITa
pa3HoOOpa3HON JEeATeNbHOCTH, IMO3HAHUS M CAMOIO3HAHUS, KIIOYEBBIX KOMIIETECHIIUH,
MMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3JTMYHBIX BUOB JIEITEIBHOCTH;

— (¢dopMUpOBaHHE YMEHHN OOBSACHAT, W OIEHUBATH SIBICHHS OKPYXAIONIET0 MHpa Ha
OCHOBAHUWH 3HAHHWH W OMBITA, TOJTYYECHHBIX MTPU U3YICHUH €CTECTBEHHBIX HAYK.



Obyvuarowue:

— (opmupoBaHUE NMPEICTABICHUH 0 HAYYHOM METO/I€ TIO3HAHUS,

— (QopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

— (QopmupoBaHHE TPEACTABICHHA O BO3MOXHBIX cdepax Oynymieil mnpodeccnoHanbHOR
NESATEIbHOCTH, CBSI3aHHOW €  IIpeIMeTaMH €CTECTBEHHOHAYYHOW  HaIlpaBJIIEHHOCTH,
HOJrOTOBKA K JajibHEeHIIeMy 00Y4YEeHHUIO B 3TOM HalPaBJIEHUU;

— oOyueHue KOJJIEKTUBHBIM (pOpMaM pabOThl U OCHOBAM CaMOOPTaHU3aINH;

Pazeusarowue:

— Ppa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEI;
Bocnumamenvnuie:

— BOCIHMTAaHHWE OPTaHU30BAHHOCTH U CAMOCTOSITEIIBHOCTH, TYMaHHOCTH U MUJIOCEPIUS;

— BOCHHUTaHUE CTOMKHMX HABBIKOB 310pOBOI0 00pa3a kKHU3HH,

— BOCHHUTAaHHE I103HABATENBHBIX MOTHBOB, HAlpPaBJIEHHBIX Ha IIOJIY4YE€HHUE HOBBIX 3HAHUH
00J1aCTH €CTECTBEHHBIX HayK, HEOOXOAUMBIX AJIsl OObSICHEHUs] HaOJII0aeMbIX MPOLIECCOB U
SIBJICHUU.

AJpecaTt nporpaMmmbl
[Tporpamma npeanasnayena as ooyqarommuxcs 11 -12 ner.
HanpaBieHHOCTh IPOrpaMMBbl: €CTECTBEHHOHAYYHas!.
®opma peanu3alui NPOrPaMMBbI. OUHas.
YcaoBus pean3anuy NporpaMmbl
Cpox ocBoenus nporpammsl: 1 roa. KonuuectBo yueOHBIX 4acoB B roa: 68.
®opma opranuzanuu 3aHAaTui — rpynmnosas. Koandectso ooyuatomuxes: 10 — 12 yenosek.
Pexxum 3ansaTuil: nepuoanyHocth — 1 pa3 B Henemo. [IpoaomKUTENbHOCTD 3aHATUA: 2 y4eOHBIX
yaca 1o 40-45 munyT ¢ 10-TH MUHYTHBIM TIEPEPHIBOM.
Bunpl yueOHbBIX 3aHATHI W pabOT: MPAKTUKYyMBI, TECTHl, CHTYallMOHHBIC 3a/a4yd, y4acTHE B
BBICTAaBKaX, COPEBHOBAHUSX, KOHKYpcax, (hecTUBaIAX, (POTOBBICTABKAX.
O:xuaemMble pe3yJbTaThbl 0CBOCHHS IPOrPaMMBbl
Obyuarowuecs 00IHCHBL 3HAMDb!

— TMPOSIBJICHHUE NMPUPOJHBIX SIBICHUI B OKPYKAIOLIEM MUPE;

— (usuueckue SABICHUS B IPUPOJIE: IPUMEPHI ABIDKEHHS C PA3IMYHBIMUA CKOPOCTSIMH B )KHBOKH
U HEXKUBOW MPUPOJIE; NeCTBHUE CUITBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHHE aTMOC(HEPHOTO
JIABJICHUS HA )KMBOW OpraHu3M H Jp.,

— CMBICJI OCHOBHBIX XMMHMYECKHX MOHATHUI: aTOM, MOJIEKYJIa, XMMUYECKUN 3JIEMEHT, MPOCTOe
BEIIIECTBO, CJIO)KHOE BEIIECTBO, CMECh (OAHOPOJHAS M HEOJHOPOJHAsA), XUMHUECKas
peaxims;

— KJIAacCHU(PMKAIMI0O XUMHMUYECKUX pEaKIMid: peaklUM COEeIMHEHMs, PEaKLUU Pa3JI0KEHHs,
peaKIy 3aMEelIeHHs, PEeaKIMh OOMEHa, 3K30- M JHIOTEPMUYECKHE PEaKIMH; TEIUIOBOU
3 eKT peakiuu;

— 3HaYeHHWe OWOJIOTHYECKMX €CTECTBEHHOHAYYHBIX 3HAHWHA ISl COBPEMEHHOTO YEJIOBEKa;
npodeccuu, CBI3aHHBIE C MTPEAMETaAMHU.

Obyuaiowuecs 00NIHCHbL YMEMb .

— O0OBACHATH (PpU3HUECKHE SBICHHS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHCIEC U B KOHTEKCTE
CUTyalluid MPaKTHKO-OPHEHTUPOBAHHOIO XapakTepa: BBIABIATH NPUUYMHHO-CIIEICTBEHHBIE
CBSI3H,

— pacro3HaBaTh MPOOJIEeMbl, KOTOPbIE MOKHO PEIINTh MPU MOMOIIM (PU3MYECKHX METOJOB; B
OINKCAaHUM MCCIIEOBAHUS BBIIEIATH MPOBEPsieMOe MPEANoIokKeHne (TUIIO0Te3y), pa3inyarh 1
UHTEPIPETHPOBATh TIOTYYEHHBIH pe3yNbTaT, HAXOMUTh OIMMOKH B XOJE€ OIBITA, JeNaTh
BBIBOJIBI 110 €T0 Pe3yibTaTam;

— TPOBOJUTH OTBITHI MO HAOTIONCHUIO (PU3MUYECKUX SIBICHUH WM (PU3MUYECKHX CBOMCTB TE:
(dopMynHupoBaTh MpOBEpSIEMBIE MPENNOIOKEHHUS, COOUPATh YCTAaHOBKY W3 MPEATIOKEHHOTO
000pyI0BaHUS, 3AIMCHIBATH X0/ ONBITa U (OPMYIIUPOBATH BHIBOJIHI,

— cobmofaTh npaBuwiIa O€30MacHOro Tpyda Ipu paboTe C yuyeOHBIM U J1aOOPAaTOPHBIM
000pyI0BaHNEM, XUMHUYECKON TTOCYJION B COOTBETCTBHH C HHCTPYKIIUSIMH;



BBIMOJHATh MNpsSIMble W3MEPEHMsI PAacCTOSHMS, BPEMEHH, Macchl Tena, 00bEMa, CUiIbl U
TEMIEPATypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX U IM(PPOBBIX NpUOOPOB; 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPENTHOCTH U3MEPECHHIA,

XapaKTepu30BaTh OUOJIOTHIO KaK HAYKY O KUBOM MpUpo/IeE.

06)/1{61}01/[/;”6 noayuam 803MONCHOCMb HAYYUMbCA .

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh OOOOINEHUS M BBIBOJBI 110 PE3yibTaTaM IPOBEAEHHOIO
HAOJTI0ICHUS, SKCIICPUMEHTA, BIIAJICTh HHCTPYMEHTAMH OIEHKH JOCTOBEPHOCTH IMOJTYICHHBIX
BBIBOJOB 1 0000IIEHNI;

MPOTHO3MPOBATh BO3MOXHOE JalIbHEHIIIEe PAa3BUTHE €CTECTBEHHBIX  IPOILIECCOB M HX
MOCNEACTBHSI B AQHAJOTUYHBIX WM CXOJHBIX CHTyalMsiX, a TaKXe BBIIBUTaTh
IIPEJIITOJIOKECHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pe3ynomamsi 6 cghepe 1uunocmHuuix YHUBEPCANbHBIX Y4eOHbIX 0eticEUil:

pa3BUTHE JTI0003HATEIBHOCTH U (pOpMHpOBaHUE UHTEPECa K U3YUCHHIO MPUPOIbI METOJaMU
€CTECTBEHHbIX HayK;

Pa3BUTHC UHTCIJICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEH yHamuxcs,

BOCIIMTAHUE OTBETCTBCHHOI'O OTHOIICHUSA K ITPUPOAC, OCO3HAHUA HeO6XO,Z[I/IMOCTI/I 3alIUThI
Oprxcanmeﬁ Cpeabl, CTPEMIICHHS K 31I0POBOMY O6p33y KHN3HHU,

Pe3ynomamsi 6 cghepe pecyiamugnvlx yHUBEPCATbHBIX YUEOHBIX OCUCMBULL:

YMEHHUE CaMOCTOSATEJIBHO IUIAHUPOBATh IYTH JOCTHIXKEHMS Liejed 3allMIIEHHOCTH, B TOM
Yrciie albTepPHATUBHBIC, OCO3HAHHO BHIOMpATh Hambosee 3¢ peKTuBHBIE CLIOCOOBI PEHICHHUS
y4eOHBIX U N03HaBaTEIbHbIX 33/1ay;

YMEHHUE CaMOCTOSATENBHO ONPENEeNATh IEJH CBOET0 OOy4eHHs, CTaBUTh M (OPMYIHPOBATH
JUIs ce0sl HOBBIE 33aaun B yu€Oe M TMO3HABATENIbHOW JEATENbHOCTH, Pa3BUBATh MOTUBBI H
MHTEpECHI CBOCH MM03HABATEIbHOM 1A TEbHOCTH;

YMEHHME COOTHOCUTh CBOM [JEHCTBUS C IUIAHUPYEMBIMU pe3ysIbTaTaMu IPOTrpaMMBbl,
OCYILECTBIISATh KOHTPOJIb CBOEH AEATEIILHOCTU B IPOLIECCE TOCTHXKEHUS Pe3ybTaTa;
BJIaJICHHE OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLICHKH, NPUHATHS PELIEHUH U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOI M MO3HABATEILHOU IEATEIIHOCTH.

Pezynomamei 6 cihepe nosnasamenvruvix yHuepcaibHvix y4eOHbIX 0elUcmeui:

YMCHHUEC OINpCACIATL IIOHATHUA, CO3/1aBaTh 0606HIGHI/I${, YCTaHABJIMBATL AHAJIOTUU,
KJIaCCI/I(l)I/II_II/IpOBaTB, CaMOCTOATCIIbHO BBI6I/IpaTI:> OCHOBAHUS W KPHUTCPUH, YCTaHABJIMBATb
MNPUYIUHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH JIOTHYECKOC PACCYXKICHHUEC, YMO3AKIIIOUYCHUC
(I/IHI[YKTI/IBHOC, ACAYKTUBHOC U I10 aHaJ'IOFI/II/I) H OCJ1aTh BBIBOJBI,

YMCHHUE CO3J1aBaTh, IPUMCHATb U HpGO6p330BBIBaTI) 3HaKN W CHUMBOJIBI, MOJCIN U CXCMBI
AJI pCIICHU A y‘IC6H]':>IX K IIO3HABAaTCJIbHBIX 3aJa4,

HCIIOJIb30BAHHEC BOIIPOCOB KaK MCCICIOBATCIIbCKOIO MHCTPYMCEHTA ITO3HAHUA

ymeHue  (GopMynupoBaTh THNOTE3y 00 HCTHHHOCTH  COOCTBEHHBIX  CYXKJICHHI,
apryMEHTHUPOBaTh CBOIO MO3UIINIO, MHEHUE.

Pe3zynomamei 6 cipepe kommyHuKamusHvlx YHUBEPCATbHBIX Y4eOHbIX OetiCMEULL:

YMEHUE OpraHMU30BbIBaTh Y4eOHOE COTPYJHHMYECTBO M COBMECTHYIO JI€ATENBHOCTb C
yVUUTENeM U CBEPCTHHKaMH, paboTaTh WHIWBUIYaJbHO W B TPYIIE: HAXOJUTh oOIIee
pelieHre U paspemarbh KOHGIMKTH HA OCHOBE COTJIACOBAHUS MO3UIUI U yuyéTa UHTEPECOB,
dbopMyIUpoBaTh, ApTyMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

dbopMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCHOJIb30BaHUS UHPOPMAIIIOHHO-
KOMMYHUKAIMOHHBIX TEXHOJIOTU;

dbopMupoBaHHE YMEHUH B3aMMOJEWCTBOBATh C OKPYKAIOIIMMHM, BBIOIHITH pa3IUUHbIE
COIIMAJIbHBIE POJIM BOBPEMS M IPU OKA3aHUU IE€PBOM ITOMOIIHM B CUTyalUsAX Pa3IudHOIrO
Xapakrepa.



1. YUEBHBIN ILJIAH

Ne Tema pa3nena KoJsmn4yecTBo 4yacoB

n\n Teopus [IpakTuka Bcero

1. Brenenue. MeTo bl n3ydeHHst 2 2 4
IPUPO,IBI

2. dusHyecKue SBICHUS 12 12 24

3. XuMHUUYECKUE SIBICHUS 5 5 10

4. buonornueckue SBICHUS 12 12 24

5. [TpupoaHbie siBICHUS 2 4 6
Hroro 33 35 68

1. COILEPXAHHUE INTPOT'PAMMBI

Ne Tema 3ansaTHA Coaepixanue 3aHATHSA Teopusa | IIpak-
n/n THKa
Pa3nes 1. BBenenne. MeToanl u3yyeHusi NpUpoasb! 4 4
1. | Yro usyuaer OO011e ecTecTBEHHO-HAYYHbIE ITOHITHS: HAYyYHbIH 2

¢usuka. Uro daxr, THIIOTE3a, TEOPHUs, 3aKOH, KiIaccu(puKaIms,

U3y4aeT XUMHUSL. HEPUOJIMYHOCTb, HAOII0IEHUE, IKCIIEPUMEHT,

UYro uzyuaer MOJIEJITUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

ouosorus. EcTecTBEeHHO-HAY4HbIN METOJ IO3HAHUSA:

HaOJII0/ICHNE, TOCTAHOBKA HAYYHOT'O BOIPOCa,
BBIJIBUKCHUE TUTIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE
TUI0Te3, 00BSICHEHHE HAOIIOAaEMOTrO SIBJICHUSI.

2 Hayunbie MeTonbl | 3HAKOMCTBO ¢ 1a00paTOPHBIM 000PYIOBaHHEM. 2
W3YYICHHUS W3mepuTenbHbIe PUOOPHI.
MPUPOIBL:
HaOJII0IeHNE,

OIIBIT, TCOPHA.

Pa3gen 2. ®usnueckue siBjaenus 24 4

3. dusnyeckue Pa3zHoo0Opasue Gpu3nueckux sBICHUH. 2 2
SIBJICHUS B
IPUPOJIE.

4. | Mexanudeckue [TonsiTHE 00 OTHOCUTEBHOCTH MEXAaHHYECKOTO 2 2
SIBJICHMUS. nBIOKeHus. Pa3HooOpa3HbIe BUBI MEXaHHUUYECKOTO

JBUXKEHUS (MIPSAMOJIMHEITHOE, KPUBOJIMHEIHOE,
JIBIDKEHUE 110 OKPYKHOCTH, KOJIEOATENbHOE).
MexaHnueckoe JBUKEHHUE B IPUPOJE U TEXHHUKE.
W3mepeHue myTH U BpEMEHU JIBUIKEHUS.
Brruncnenue ckopoctu ABMKEHUs OpycKa.
HabnroeHne OTHOCUTENbHOCTH IBH)KEHUSI.

5. TerioBeie N3menenne o6beMa TBEPBIX, KUIKUX U 2 2
SIBJICHUS. ra3000pa3HbIX TeJ MPU HATPEBAHUH U OXJIAKICHUH.
Y4er TerioBoro paciiMpeHus U HCIIOIb30BaHKUE €r0
B TexHuke. Habmrogenne 3a miaBjIeHUEM CHETa.
HabGimoienne ucmapeHust ¥ KOH/ICHCAIIMH BOJIBI.
Habnronenue KumeHus BOILI.

6. DnexTpuuecKue Onextpuueckue nenu. Coopka mpoctenen 2 2
SIBIICHHSL. AIIeKTpHUYecKoi 1ernr. HabumoieHre MarHuTHOTO
MarsuTHble neiictBus Toka. COOpKa MpOCTEUIIEro
SIBIICHHSL. aIleKTpoMarHuTa. MzydeHmne cBOMCTB OCTOSTHHBIX
MarHuTOB.
8. CaeTtoBbIe CBer KaK UCTOYHUK MHPOpPMAIIIH YeIoBeKa 00 2 2

SIBJICHUA. OKpYZKaromemM MHpPE. HcTouHuKkM cBeTa: 3BC3/bI,




ComnHie, 3JIEKTPUYECKHE JIAMITBI U JIp.
IIpssMoNMHENHOE paCIIPOCTPAHEHUE CBETA,
obpazoBanue TeHeil. OTpakeHne cBeTa. 3epKaia.
[Tpenomiienue cBeta. JIMH3BL, UX TUIIBI U U3MEHEHUE
C X MOMOIIbIO ()OPMBI CBETOBOTO MTYyYKa.
Paznoxenue 6enoro ceera B criektp. Panyra.
OtpakeHue cBeTa 3epkaniom. Habmonenne
OTpaKEHMsI CBETA B 3€pKaJle.

[Tonryuenue n300pakeHUs B IIIOCKOM 3epKaje.
Haburo1eHue 3a IpeJoMIEHUEM CBETA.

9 3BYKOBBIE 3Byk. McTounuku 3Byka. OnpeseneHrue ypoBHs
SIBJICHUSL. nryma. 3ByK Kak HCTOYHHMK HH(pOpMau 00
okpyskatomieM mupe. Mcrounnku 3Byka. Konebanue -
HE00X0IMMOE yCIIOBUE BO3SHUKHOBEHUS 3BYKA.
OtpakeHue 3ByKa. IXO.
Pa3nen 3. Xumnueckue sisyienusi 10 u
10. | Xumuueckue XHMHYECKUE PEeaKLIUU, UX IPU3HAKU U YCIOBUS UX
pEaKIMH. npotekanus. Kimaccupukanust XMMUYECKUX peakLui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHA).
XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C
XUMHUUYECKOH TOCY1011, ¢ TpaBuiIaMu pabOTHI B
nabopaTopuu U NpuéMaMu OOpaIleHus C
1abopaTOPHBIM 000PYI0OBAHUEM; U3YUYCHUE U
onucaHue (PU3NYECKUX CBOMCTB 00pa31oB
HEOpPraHUYECKUX BEILECTB; HA0JI0IeHNE
¢u3nyeckux (IU1aBJIeHUE BOCKA, TassHUE JIbAA,
pacTupaHue caxapa B CTyINKe, KUIICHUE U
KOHJIEHCAllUs BOJIbl) 1 XMMUYECKHX (TOPEHHE CBEUH,
IIPOKAJIMBaHUE METHON MPOBOJIOKHU.
11. | 3akoH coxpaHeHus | XUMHUYeCKas peaklus 1 e€ Mpu3HaKku. 3aKOH
Macchl BEIIECTB. COXpaHEHHMsI MacChl BEIIECTB. XUMHUUYECKUE
ypaBHEHMsI. HAOJIIOIEHUE U ONUCAaHKUE PE3YIbTAaTOB
IIPOBEJICHUS OIBITA, WITIOCTPUPYIOIIETO 3aKOH
coxpaHeHHUs Maccel; PacTBopenue conu u
BbIIIApUMBAHUE €€ U3 PacTBOPA.
12. | Peakuuu CyImHOCTB peakmii COEIMHEHUS U Pa3JI0KEHNU.
COETMHEHUS U ['opeHue kak peakuusi COeIMHEHUS.
pa3IoKeHusl.
13. | Peaknum CymHOCTh peakluii 3aMeleHnst 1 0OMeHa.
3aMELIEHUS U
oOMeHa.
14. | Oprannueckue benku, )Xupsl, yriIeBOJAbl U UX 3HAYCHUE.
BEIIECTBA.
Pasnen 4. buosornyeckue siBjieHus 244
15. | U3 uero coctosT Knetka u e€ otkpsiTue. Kiierounoe crpoenne
KUBBIE opranu3MoB. Lluronorus — Hayka o KJIETKe.
OpPTraHU3MBI. Knetka — HauMeHbIIas €IMHULA CTPOCHHUS U
KHU3HEAESITeIbHOCTH OpraHu3MoB. CTpOeHHE KIIETKU
0] CBETOBBIM MUKPOCKOIIOM: KJIETOUYHAsi 000JI0YKa,
UTOIIa3Ma, siipo. KieTku, TkaHu, oprassl,
CHUCTEMBI OPT'aHOB.
16. | bakrepuu. ['pu6s1. | CBOWCTBa OpraHU3MOB: INTAaHUE, IBIXaHUE,

BBIJIETICHUE, IBUKEHNE, PA3MHOKEHUE, pa3BUTHE
OaxkTepuil U rpu0OB.




17. | Pacrenus. CBoiicTBa OpraHU3MOB: MIUTAHUE, JIbIXaHHE, 2 2
BBIJICJICHUE PACTCHUN.

18. | Pacrenus. CBoiicTBa OpraHU3MOB: JIBI)KCHHE, PAa3MHOKEHHUE, 2 2
pa3BUTHE PACTCHUM.

19. | ’KusotHbIE. CBoiicTBa OpraHU3MOB: MIUTAHUE, JIIXaHHE, 2 2
BBIJICTICHHUE JKUBOTHBIX.

20 | XXuBoTHbIE. CBoiicTBa OpraHU3MOB: JIBH)KCHHE, PAa3MHOKEHHUE, 2 2

Pa3BUTHUC JKUBOTHBIX.

Pa3nen 5 . [lpupoauble siBjieHus1 64

22. | B3aumocBsi3b B3auMocBsI3b PU3NUECKUX, XUMUYECKUX U 1 1
IIPUPOJHBIX OMOJIOTNYECKUX SIBJICHHH.
SIBJICHUM.

23. | DKonornyeckui OrueHka u cocTaBIeHHE FKOJIOIMUECKOr0 IacnopTa 1 1
acropr KaOuHeTa.
KaOuHeTa.

24 | DKckypeus KamepanbHas 00paboTka IKCKYpCHH. 2
«IIpuponnsie
SIBIICHUSI.

IV. KOMILIEKC OPTAHU3AIIMOHHO-IIEJJAT OTHYECKHUX YCJIOBUI

Kanennapublii yueOnslii rpaguk (IIpmioxenne Ne 1)

NudopmaunoHHo - MeToAUYeCKOE 00ecTieYeHne MPOrpaMMbl
@®opMmbl OpraHM3alUuy y4eOHBIX 3aHATUN: NPOEKTHAs JEATEIbHOCTh, CAMOCTOSATEIbHAS

pabota, pabota ¢ nabopaTopHbsiM obopynoBanuem u 3D-npoekTopoMm, paboTa B mapax, B rpymnmnax,
TBOpYECKHE paldOThl, MHIWUBUAyaJbHAs M TPYINIOBAas HCCIEIOBATEIbCKas padoTa, SKCKYpCHUH,
3HaKOMCTBO C Hay4HO-TIOMYJSPHON JTUTEPATYPOH.

Metoab! 00yueHust

[Ipu pabote ¢ AeTbMH B Y4eOHBIX IpyINax UCHOIb3YIOTCS Pa3IUYHbIE METOJIbI: CIIOBECHBIN
METO/, METOJl TMPOOJIEMHOr0 OOYYeHHUs, MPOEKTHO-KOHCTPYKTOPCKUH METOJ, METOA CTpPOro
pErIaMeHTHPOBAHHOTO 33/1aHUs, CO3/1aHUE MOJIENIN YPE3BBIYAMHBIX CUTYAIUs, ONIpe/leIeHue posen
U OTBETCTBEHHOCTH, METOJ CaMOCTOSITENIbHON paboThl, COPEBHOBATENBHBI METON, METOJ]
BU3YaJIbHOTO BO3JIEHCTBUS: JEMOHCTpAIMs BU3YAJTM3MPOBAHHBIX PUCYHKOB, JIeMoHcTparus 3D-
(GUIBMOB, JUCKYCCHUS.

MarepuanbHo — TeXHMYecKoe odecrnedeHne
Peanu3zanus nporpaMmsl npeArnonaraeT Hauuue yaeOHoro kabuHera, 000py10BaHuUs.
[Hkads! 1114 pa3MeIIeHNs U XpaHEeHUs CPEJCTB O0yUEHHUS.
Kommnbrotep ¢ BeixogoM B IHTEpHET.
IIpoekTop.
JlabopaTopHbIil KOMILIEKC MO XUMUH.
JlaGopaTopHbIi KOMITIIEKC 110 (hU3HKE.
JlaGopaTopHBbIif KOMIUIEKC 0 OUOJIOTHH.
3D-koMImIeKC.

ouhwnE

Cucrema oueHkH M GUKCHPOBAHUSA Pe3yJbTAaTOB

B mnpomecce oOyueHuss OCYIIECTBISETCS KOHTPOIb 32 YPOBHEM 3HAHMM M yMEHUU
oOydJaronuxcs.

OcHOBHBIE METOJBI KOHTPOJS: HaOII0JeHHEe, cOOeceIOBaHUE, CAMOCTOSTENbHbBIE 3a/1aHus,
3aJIaHusI 110 11a0JIOHY.

Cucrema MOHUTOpHHTA pa3pa60TaHa MO0 BUAaM KOHTPOJIA:

6600HbII - UMEET JAUAarHOCTHYCCKHUE 3aa4Yi U OCYHICCTBIIACTCA B HA4YaJIC yqe6H0r0 roaa ¢ ICJIbrO
ONpCACIICHUA HAYaJIbHOI'O0 YPOBHS IMOATOTOBKH 06yqarom1/1xc51, UMCIOIINXCA 3HaHI/II71, y'MeHI/Iﬁ )51
HaBBIKOB, CBA3aHHBIX C Hpe)ICTOHHIeﬁ JACATCIIBHOCTBIO,

npomeofcymowbzﬁ - OCYHICCTBJIKICTCA B CCPCAUHC yqe6Horo rola " IMpeamnojaract OLCHKY
TCOPECTUICCKUX 3HAaHUM U MPaKTUYICCKHUX yMeHHﬁ W HABBIKOB Yy4YalIuxXxcCsd B COOTBETCTBUU C




pa3pabOTaHHBIMU KPHUTEPUSIMUA C IICTBbI0 OLCHKH OCBOCHHUS COJCPIKAHUS JOIOJHHUTEIBHOM
00111€00pa30BaTEILHOM MTPOTPAMMBI;

UMo206bill — MPOBOTUTCS B KOHIE YIE€OHOT0 ToJa M MPEIoaraeT OleHKY TeOPETHYSCKUX 3HAHUI
U MPAKTUUCCKHUX YMCHI/II\/JI M HAaBBIKOB 110 UTOI'aM O6y‘-IeHI/ISI.

Paborta ¢ MHAMBHIyadbHBIMH TNPOEKTAMH 3aBEPLIACTCS MPOMEKYTOUHBIMU pPE3yJIbTaTaMU
VICCIIC/IOBATEIbCKON NIEATENIPHOCTH Ha HamOoJiee aKTyaIbHYIO IS ydamerocs temy. Pasmensl
«XUMHYECKHE SIBJICHUA, «DuzngecKue SIBJICHUA)), «buonornueckue SBICHUSY OLICHUBAIOTCA
IIOCPECTBOM PELICHUSI TECTOBBIX 3a/laHU.

Pe3ynbTaThl 3aHOCATCS B CBOJIHYIO TAOJIHILY pe3yIbTaTOB O0yUYCHUSI.
KonTponbHo- usmepurenbabie Matepuans! (Ilpunoxenue 2).
Buabi koHTpOJIS

Buasl koHTpOIIS Coneprxanue Meroast/dopmbl | Cpoku KOHTPOJIS
KOHTPOJIS
[TpenBaputenphblii | HauanbHblil ypOBEHb HabGnronenue, CeHTs0pb

MOJATOTOBKU 00y4Jaromuxcs, | cobeceqoBaHue
MMEIOIIHNECS 3HAHMUS,
YMEHHUSI U HaBBIKU,
CBSI3aHHBIE C MPEACTOSIIECH

JIeSITEILHOCTBIO
Texymmit OcBoenue yueOHOTO TectupoBanue, B teuenue nepuoaa
Marepualia no TeMam o1poc, oOyueHus
CaMOCTOSITEIbHEIC
paboThI
IIpomexyTOUHBIN OcBoeHue yueOHOro TectupoBanue JlexaOpb-siHBaph
Marepuaa 3a HoJyroaue
Hroroserii OcBoenue yueOHOTO IToaroroBka u Maii
Marepuaia 3alIUTa MIPOEKTOB

OneHka ypoBHeii 0CBOeHHS Y4eOHOT0 MaTepuaia Mo TeMaM MpPorpaMMbl

YpoBHH [TapameTpsl [Tokazarenu
Bricoknii Teopernueckue OO6yyaromuiicss OCBOMJI MaTepual B IIOJIHOM OObEME.
YPOBEHBb 3HAHUS 3HAaeT W MOHMMAET 3HAYEHUE TEPMUHOB, CAMOCTOSTEIBHO

OPUEHTHUPYETCS B COJIEPKAaHUU MaTepHalia 1o TeMam.

[IpaxkTrueckue OOyuvaromuiics crnocOoOEH MPUMEHSTh MPAKTUYECKHE
HAaBbIKU U YMEHMSI M HaBbIKH  BO  BpEMS  BBIIOJHEHUS
YMEHHUS CaMOCTOSITENIbHBIX 3a/JaHUM.
Cpennuit Teopernueckue OO6yuaromuiicst ocBous1 0a30BbIe 3HAHUS, OPUEHTUPYETCS B
YPOBEHB 3HAHUA COJIepKaHWU MaTepuaia Mo TeMaM, MHOrJa oOpaiaercs 3a

nmoMoIpio K negarory. OOydJaronuiicss 3anHTEpecOBaH, HO
HE Bcerga MpoOsBISIET YCTOMYMBOE BHUMAaHHE K
BBITIOJTHCHHIO 33JIaHUS.




[IpakTnueckue Brnaneer 6a30BbIMH HaBBIKAMH U YMEHUSIMH, HO HE BCETJa
HaBbIKU U MOJKET BBITIOJTHUTh CaMOCTOSITENIbHOE 3a/laHue,
YMEHHUS 3aTpyAHAETCS W TPOCUT MOMOIIM Tenarora. B pabore
Jenaer OmHOKM, HO MOXET YCTPaHUTh UX IMOCIe
HaBOJAIIMX BOIIPOCOB.
OOyyaromuiicss BlaZeeT MHUHUMAIbHBIMU  3HAHUSIMHU,
Teoperuueckue OpUEHTUPYETCSI B COAEpKAaHUM MaTepuaiga IO TemMam
Huzkuit 3HAHUSA TOJIKO C TIOMOIIBIO MEJIarora.
YPOBCHB IIpaxkTrueckue OOyuatomuiics BiageeT MUHUMAIbHBIMU HAYaJIbHBIMU
HaBbIKU U HABbIKAMU M YMEHUSIMH, CIIOCOOEH BBIMOIHITH paboTy
YMEHHUS TOJIBKO C TIOJICKA3KOM mefarora. B padore gomyckarorcs
rpyObIe OIIMOKH.
V. CIIUCOK JIMTEPATYPbI

Cnucok numepamyput 011 nedazoza

1. AreeBa U.Jl. Becenas O6uosorus Ha ypokax u mpa3faHukax. Meroauueckoe mocooue. — M.,

2005.

2. [sarnesa I'.B. Uyneca npupoasl. — M.: Teppa — Kunxnsiit kiny6, 2003.
3. Maxyra I1.M., Xpucaundosa E.H. Ot BeposiTHOTO - K 0ueBuaHOMY. —K.: Momozas, 2009.

Cnucok numepamypult 01sa 00yuarOuuxcs

NS

HNHuTepHeT-pecypcesl

No abkwbdeE

http://www.schoolnano.ru/

Mopuc P. Taiinbl )xuBoit npupoasl. — M.: POCMOH, 1995r.

[lepensman S.M.3anumarensuas pusuka. — M.PUMUC, 2014r.

Kabues B.M., Cnekrop A.A., YBrnekarenbHas Hayka —Oouonorust. — M: ACT, 2017r.
Crnekrop A.A., YBinekarenpHas Hayka —xumus. — M: ACT 2017r.

http://contest.schoolnano.ru/programs/#contest
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http://who-could-think.com/
https://newtonew.com/
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IMTPUJIOXEHME 1

Tox Jara nayama Hara Bcero Kon-Bo Pexum 3ansaruit
00yde | oOy4eHHS IO | OKOHYAHHS y4eOHBIX y4eOHBIX
HUS nporpamMme | OOydYeHHs 1O HeJeb 9acoB 110
nporpamme nporpamme
1 rox 01.09.2023 | 31.05.2024 34 68 2 aKaJeMHYecKHUX yYaca B

Henemo, 1 pa3 mo 2
akamemMuuecknx daca (40-45

MUHYT)

HpaSI[HI/ILIHBIC W BBIXOJHBIC THH COI'JIACHO IroCyaAapCTBCHHOMY KaJICHAAPIO.

[MPUJIOXEHUE 2
CBoaHas Tabuna pe3yjbTaTOB 00y4eHHsI
1o TeMaM MPOrpaMMbl
Ilenmaror /o
I'pynma Ne
Tema
Ne 0)4(0) VYpoBeHb YpoBeHb
/o TEOPETUICCKHIX MIPAKTUICCKUX YMEHUN
3HaHUH Y HaBBIKOB
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.




[MPUJIOXEHME 3

KOHTPOJILHO- H3MEPUTECJIbHBIC MaTE€PHUAJIbI

OuneHka nNpoeKToB
JIns1 0O BEKTUBHOCTH OLIEHKH MTPOEKTHI OPOPMIIIOTCS 110 €ANHOHN (opMe.

OcHoBHOE cojfepx)aHue padoThl JOMHKHO ObITh O(GOPMIIEHO B MAIIMHONHMCHOM BHJE Ha
muctax (opmata A-4 B xonmuectBe He Oosiee 20, BKIIOYAs CIUCOK JATEpaTyphl. [lpunoxkeHus
IPUJIAratoTCsl OTAEIBHO.

OdopmiteHHBIH MTPOEKT TOHKEH UMETh TUTYJIBHBIN JHCT C yKa3aHUEM Ha3BaHUA MPOEKTa, a
TaKxke (paMuiInM, UMEHH, OTYECTBA UCIOJIHUTENSI U PYKOBOJIUTENS MIPOEKTa, Ha3BaHMs MPOEKTa, B
paMKax KOTOPOTro BBINOJIHATACH paboTa.

B npoekTte n0iKHBI OBITH TPEACTABIICHBI CIEYIOLINE PA3IEIbl:

— ggedeHue, B KOTOPOM 0OOCHOBBIBAETCS aKTYaJIbHOCTh paccMaTpUBaeMOl Ipo0JIeMBl;

— aHanuz pabom, yXKe BBIIOJHEHHBIX KOTJa-TH00 M KeM-THO0 JUIS peIIeHUs TOCTaBICHHON
poOJIEeMBbI;

— Kpamkoe Onucanue UCnoIb308aHHbIX MeMOOUK ¢ 00s13aTEILHBIMU CChUTKaMH Ha UX aBTOPOB;
— cucmemamusuposanHvle, CTAaTUCTUIECKN 00paOOTaHHbIE PE3YIbTATHI U HX 00CYKICHHE;

— OCHOBHble 6618000l TIO PAdOTE;

—  UCNOTIb30BAHHASL TUMEPAMYPA,

— npunodcenus: Gotorpaduu, CXeMbl, YEPTEKH, TAOIUIBI CO CTATHCTUICCKUMH BBIKIIAIKAMH,
HATypHBIC 00BEKTHI, BUICO(PIIEMEI.

Tect «Pu3nueckue ABJICHUN»

1. [Tepexon BemiecTBa U3 KUIKOTO COCTOSIHUS B TBEPAOE -3TO
a) oxJaxJieHue O) OTBEpACBaHHE B) 3aMep3aHue
2. ITapoobpa3zoBaHue, MPOUCXOASIIEE C OTKPHITONW TOBEPXHOCTH JKUAKOCTH?
a) ucnapenre 0) KUTMIEHUE B) HarpeBaHUE
3. ArperatHoe COCTOSIHME BEILIECTBA, Y KOTOPOI'0 OTCYTCTBYET CBOsl hopMa U 00bEM?
a) )kunkoe 0) TBEpAOE  B) razoo0pazHoOe
4. Ilepexon BemecTBa U3 TBEPAOrO COCTOSHUS B KUAKOE?
a) muaBieHue O) HarpeBaHWe B) mapooOpa3oBaHHE
5. Ilpubop A u3MepeHus BIaKHOCTH BO3ayXa?
a) TepMoMeTp 0) mcuxpoMmerp  B) GapomeTp
6. [Touemy He BBUIMBAETCS BOJA U3 OMPOKUHYTON BBEPX JHOM OYTBIIKU, €CJIA TOPJIBIIIKO €€
MOTPYXKEHO B BOAY?
a) JlelicTByeT aTMOC(epHOE AaBICHUE CHU3Y-BBEPX.
0) [elicTByeT cuia TSHKECTH.
B) JlelicTByeT BhITAIKMBAIOLIAsl CUJIA.
7. B xakux equHUIIAX U3MEpseTCs aTMOc(hepHOe TaBJICHHE?
a) H6) xr B) [1a
8. Uto Takoe Maruur?
a) 9TO COeIMHEHHE ONpeIeTICHHBIX KAaMEHHBIX NIOpo; 0) Teno, o0aatomiee COOCTBEHHBIM
MarHUTHBIM TI0JIEM; B) 9TO B3aUMOJICHCTBUE 3apsHKSHHBIX YaCTHIL T') 3TO TeJa, COCTOSIINE U3
xKernesa
9. Kak o603nauaetcss CeBepHBIH MOTIOC MarHuTa’?
a)N o)U B)S1)C
10. Kak o6o3nauaercst KOHBI 1MOJIFOC MarauTa’?
a)N 6)U B)S ) C
Tect «XuMHYECKHE SBJICHU D)



1. K XuMH9eCcKuM peakuusiM OTHOCHTCS SIBIICHHE
1. ucnapenwue BOIbI
2. IpUTSTUBAHUE JKeJIe3a K MArHUTY
3. pacTBOpeHHE caxapa B BOJIe
4. Bzanmopeiicteue CaCO3

2. DHAOTEpPMUYECKAs PEAKIU — 3TO PEAKLHUs, IPOTEKAIOIIas

1. ¢ BeIIENIEHNEM Ta3a
2. ¢ oO0pazoBaHHEM OcajKa
3. ¢ BBIICJICHUEM TEIUIOTHI
4. c MOIJIOUIEHUEM TEIIOThI

3. B xoae XxuMHueCKOU peakiMK KOJIMYECTBO BEUIECTBA MTPOIYKTOB PEaKIINU
1. ToaBpKO yBENMMUMBAETCS
2. TONBKO YMEHBINACTCS
3. He MeHseTcs
4. MOXET, KaK YBEJIMUYUBATHCS, TAK M1 YMEHbIIIATCS

4. YxaxuTe, KaKoe CyXKICHUE SIBIISCTCS BEPHBIM:
A BrinageHue ocazika CBUAETEIBCTBYET O IPOTEKAHUHM XUMUYECKOM pEeaKLH.
b Yewm Gorpiiie miomaab CONPUKOCHOBEHHS PEareHTOB, TeM OBICTpee AT XUMHUUECKas peakLusl.
1. BepHO TOJBKO A
2. BepHO TOJbKO b
3. BepHBI 00a paccyXIeHUsI
4. 00a cyxJeHUsT HEBEPHBI

5 . YKkaxuTe, Kakoe Cy>KJICHHE SIBJISAETCS BEPHBIM:
A M3MmenbueHre BEIECTBA U HATPEBAHUE — 3TO MPU3HAKU XUMUUYECKOU peakuu
b TI'openue — 310 3K30TEpMUYECKAsl peaKLUs
1. BepHO TOIBKO A
2. BEepHO TOJbKO b
3. BepHBI 00a paccyXIeHusI
4. 00a cyxJeHUsT HEBEPHBI

6. Cpenu iepevrcIeHHBIX TOHATHN BBIOEPHUTE T€, KOTOPBIE OTHOCAT K XMMUYECKON PEeaKIIHH:

1. Beigenenne raza 2. I'openue maraus 3. Pasnoxenue oxcuna prytu (1) 4. [lornomenne TemnoTsr

5. BzaumogeiictBue xxene3a u cepel 6. HarpeBanue
7. Cpenu epeyrCIICHHBIX MOHATHI BRIOCPUTE T, KOTOPBIC XapaKTePU3YIOT TEIIOBOH 3 PeKT peakiuu
1. suporepMuyeckas peakuus 2. Beigenenue ternotsl u cBeta 3. Harpeanue 4. Ilornouienue
TerioTel 5. OGpa3oBanue ocaaka 6. M3menbueHne U epeMeNIiBaHnue peareHToB
8. K xuMHUYeCKUM peakiysiM OTHOCHUTCS SIBJICHUC
1. npomyckaHue yrIeKUCIoro ra3a yepe3 U U3BECTKOBYIO BOAY
2. ueHTpuyrupoBaHUuEe CMECH
3. IMCTUIUISILINS BOJIbI
4. BBITSATHBaHWE TIPOBOJIOKH
9. DK30TepMUYECKas pEaKIHs — 3TO PEAKIUs, IPOTEKAIOIIas
1. ¢ BeIAEIIEHNEM ra3a
2. ¢ 0Opa3oBaHUEM OCaJIKa
3. ¢ BBIJCIIEHUEM TEIIOTHI
4. c OTIOIIEHNEM TEIIOTHI

Tecr «buHoJIOrHYecKue IBJICHUA»
1. Hayka, koTOpast H3y4aeT AOMAIIHAX U JUKUX KMBOTHBIX, HA3BIBACTCSL:
1) 3oosorus 2) 6otaHuka 3) MUKpOOHOIOTHS 4) MUKOJIOTHSI
2. OCHOBHBIE COCTABIISOLINE YaCTH KJICTOK:
1) sapo, o0osouKa, MIacTUABl  2) MeMOpaHa, IUToIIa3Ma, sapo
3) uuTomasma, SAIpo, KJIeToYHas cTeHKa 4) MeMOpaHa, MHTOXOHJIPHH, TUIACTH/IBI
3. dusnonorus n3yyaer:
1) cTpoeHue 1 IPOIECChI, TPOUCXOSIIHNE B PACTEHUSIX
2) CTpoeHHe TKaHei, OPraHOB KHUBBIX OPraHU3MOB



3) moBecHUE U KUIHECSITEIILHOCTh HACEKOMBIX 4) )KU3HEeSITEIbHOCTD KUBBIX OPraHH3MOB.
4. Mecto 0OUTaHHsI, CTPOCHHUE, )KU3HEICSITEILHOCTh HACEKOMBIX N3y4aeT HayKa:

1) 6puosiorust  2) UXTHONIOTHS 3) MUKOJIOTHS 4) SHTOMOJIOTHSI

5. Uzyuaer ctpoeHue rpuboB:

1) ructonorust 2) MUKOJIOTHS 3) OPHUTOIOTUS 4) TEPUOIIOTHSI

6. AKTUBHOE JIBHKCHUE XapaKTEPHO:

1) mis pactennii 2) st rpu0OoB 3) ist ceMsiH 4) 17151 G0IbIIMHCTBA KUBOTHBIX

7. KnneTouHoe CTpoeHHE UMEIOT:

1) pactenust  2) TOJBKO paCTCHHUsS ¥ IPUOBI  3) BCE KHMBBIC OpraHU3Mbl 4) )KHBOTHBIC
8. Iluranwue - 3T0:

1) nocTyImieHHe B OpraHu3M KUCIOpoaa

2) BbIJIC/ICHUE HEHY)KHBIX BEIIIECTB

3) nosnyueHue HeOOXOMMBIX BELIECTB M3 OKPYKAIOLIEeH CpPebl

4) niepepaboTKa BEIIECTB B OPraHU3Me.

9. Haubosee pacipoCTpaHEHHBIMH JIEMEHTAMH B KJIETKAX )KUBBIX OPTaHU3MOB SIBJISTFOTCSL:
1) kuciopoa, yriaepo, a3oT, BOIOPOJ

2) a30T, BOAOPO/I, KHCIIOPOJI, cepa

3) KucIopo1, BOAOPOI, Kaybluii, hochop

4) yraepon, ¢pocdop, BOAOPOI, KHCIOPO

10. HykJieHHOBBIE KUCIIOTHI BBITIOJHSIIOT:

1) onopHyto QyHKIHIO

2) QyHKIUIO XpaHEeHUsI U TIepeIayy HACIIeICTBEHHBIX MPU3HAKOB

3) sHepreTHYECKy QyHKIHIO

4) CTPOUTENBHYIO (DYHKILIUIO
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