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PABOYASl TMPOI'PAMMA

BHEYPOYHOM [eATeIbHOCTH

«IlepBbie Miary B OHOJIOTHIO U XHMHIO 5-9 KJIaCChD

Touxa pocra
o OOIT ocroBHOrO 0011IET0 0Opa3oBaHUg

Vyurens: XanzaHosa B.b.




MosacHuTEALHANA 3aNHCKA

Pa6ouast mporpamMma 110 BHEypouHol mesitensHOCTH «IlepBble MmIaru B OHOJIOTHIO
M XUMHIO» UL 5-9X KJIacCOB COCTaBjieHa B COOTBETCTBUM C TpeOOBaHHMIMH
DefepanbHOrO  TrOCYJAPCTBEHHOrO  00pasoBATENBHOTO  CTaHAapTa  OOIIETo
00pa30BaHUs BTOPOTO MTOKOJIEHUSI:

1. TlpumepHas ocHOBHas o6GpasoBarenbHas [POrpaMMa CPENHero o0IIero
obpazosanus (omobpena pemierneM (eaeparbHOro yue6HO-METOMMIECKOro
o6beuHeHns o obimemMy ob6paszoBanuio (mpotokosn ot 28 uroHa 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. Ilucbmo Munobprayku ot 28.10.2015 r.  No 08-1786 «O paGoumx
nporpaMMax y4eOHbIX PEAMETOBY;

3. Tlucemo Munobpuayku ot 12.05.2011 r. Ne 03-2960 «O6 opraHusanuu
BHEYPOUHOH [ESTEIEHOCTI.

o

Hannas rporpamMmma SIBIISIETCS IpOrpamMmoi OOIIeHHTEINIEKTY aJIbHOU
HamnpaBleHHOCTHU. [ Iporpamma mocTpoeHa Ha ClieAyronuX NPUHIIUAIIAX:

- Ipunyun Hayynocmu (3HaHUS MOJDKHBI OBITh HAYYHBIMM, OCHOBAaHHBIMHM Ha
IIPOBEPEHHBIX HAYKOH U MPAKTUKOHN MOJIOKEHUSIX ).

- Ipunyun oocmynxnocmu (ypOBEHb OCBOGHMS Marepuaja 3a paMKaMH IIKOJBHOTO
y4eOHMKa [OJDKEH OIpeeNsIThCs HeMOCPEACTBEHHO M0 OTHOIIEHHIO K KOHKPETHOMY
YUEHUKY).

- Ilpunyun ecmecmeenrocmu (ACCeNOBaHUE JIOJDKHO OBITH PEaThbHO BBHITOIHUMBIM,
YYEHMK JOJDKeH ObITh CIocoOeH ucclelnoBaTh TeMy CaMOCTOSTENbHO, 0e3
Ka)KTOJHEBHOM ¥ IOCTOSIHHOM TOMOIIU B3POCIIOTO).

- lpunyun naznadnocmu (0CYIECTBIEHUE CBSI3H TEOPHUH C TIPAKTUKOMN).

- Ilpunyun ocmvicnennocmu  (CIOCOOHOCTE MEPEHOCHTH IONTyYSHHBIE WU
UMEIOIIKECs 3HAHKSI B HOBYIO CUTYALIHIO).

- IIpunyun xynomypocoobpasnocmu (BOCTIUTAHNE B YUEHHUKE KyJIBTYPBI COOIIOICHHUS
Hay4YHbIX TpaIWlivii, HAy4YHOTO UCCIENOBaHHA C YYETOM AaKTyalbHOCTH W
OPUTMHAJIBHOCTH MOAXON0B K PEUICHUIO HAYYHOH 3a1a4n).

- Ilpunyun cosnamenvnocmu u axmusnocmu (y4eHHK SBISETCA AKTHBHBIM
YYacTHHKOM IIpoliecca NMPUMEHEHHUS 3HaHUU Ha TIPAaKTHKE).

Henan:

-peanu3alnus OCHOBHBIX 0011e00pa30BaTe/IbHEIX MPOrpaMM 110 Y4eOHBIM IIpeaMeTam
€CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, B TOM YHCIE B paMKax BHEYPOYHOM
HesITeIbHOCTH 00yYarommxcs;
- paspaboTka " peanuzanus Pa3HOYPOBHEBBIX TOTIONHUTEIIBHBIX
00111e00pasoBaTeNIbHEIX MPOrpaMM eCTECTBEHHO-HAYUYHONW HAIPaBIEHHOCTH, a TakKe
UHBIX IIPOrpaMM, B TOM 4YKCJIe B KAaHUKYJISIPHBIN TIEPHOL

- Pa3BUTb UHTEPEC K HOBOMY NMPEAMETY «OHOIOrUI ¥ XUMHUSY,

- CIIOCOOCTBOBATH aKTYalIM3alUU HEOOXOMUMBIX IS peanu3alii  MPOeKTHOU
HACATCIIBHOCTH TaKux rpaﬂeffi JIMIHOCTHOI'O pa3BuTHA, Kax YMCHHC VYYMTbHCA,
FOTOBHOCTE K CaMOCTOSITENIbHBIM IIOCTYIIKAM WU NEHCTBUSAM, IIeNIeyCTPEeMIEHHOCTD,
CaMOCO3HaHHWE ¥ TOTOBHOCTB MIPEO/I0NIEBATh TPYIHOCTH;



- crIoCOBCTBOBAThH PA3BUTHIO KOMMYHUKATHBHbIX HABBIKOB OOIIIeHMST,

- BBIABMTH TBOPHUECKH ONapEHHBIX OOyHaromuxcs ¥ IoMOHh UM IpOSBUTEL CEOS.
3apaum:

- CrocoBCTBOBATE PA3BUTUIO JIMYHOCTHBIX KAQUECTB yHdalluXCs: CaMOCTOSITENIEHOCTH,
YMEHHMIO TpeozoeBaTh TPYIAHOCTH TPH H3YHEHHH HOBOTO, HabI101aTeIbHOCTH,
YMEHHIO CPaBHUBATH U 0000IIATh, YMEHUIO BBIIBATATH U 3AIIMINATE CBOH THITOTE3HI;
- pACIIMpUTH MPEACTABIEHHS IIKOILHUKOB O dusHuecKoil KapTWHE MHpa Ha
TpUMepe 3HAKOMCTBA ¢ HAaHOOOBEKTaMHu;

- CIIocOGCTBOBATH MOBBINIEHHIO COOCTBEHHOW CAMOOLIEHKH ydalluxXcs Ha OCHOBC
BOBJICUEHMs YYAIIMXCSd B AKTUBHYIO IO3HABATENBHYIO NEATCNBHOCTH IO TIOUCKY
pHGOPMALIYK,  DEIIeHHsS  OKCIEPUMEHTABHBIX U TCOPETHHECKHX 3ana4,
MOIEJIUPOBAHHUS XMMUYECKHX TTPOIECCOB U OOBEKTOB;

- CIOCOOCTBOBATL MHTErpalluyl 3HAHWI 110 €CTECTBEHHO — HAYYHBIM MPEIMETaM
(xumus, pusnka, Guonorus, reorpadus);

- crmocoOcTBOBaTE (POPMHPOBAHUIO OSKCIICPUMEHTAIbHBIX HaBbIKOB, otpaboTKe
TEXHUKH J1a00paTOpPHLIX PadoT;

- CrocOGCTBOBATH COBEPIIEHCTBOBAHHMIO HABBIKOB pabOTBI  C uHhopMaIen
XUMHYECKOTO CONEPKAHNs ¥ TIPEICTABIEHNS ee B PAasIuYHOM hopme (Te3ucsl, IIIaH,
rpad)iuecKue CXeMbl, JUArPAMMBI, TaGIUITE!, KApTHI IIOHSTHH, OTOPHBIC KOHCTICKTHI 1
M Ip.);

- CO3/1aTh IOMOIHUTEILHBIE YCIOBHS [T YCIEIIHON ColManu3alyn 1 OpueHTaluu B
MUpe MIPOpECCHi.

IIporpamma paccuurana Ha 34 ydeOHbIX vaca (1 gac B nenemo). OcHoBHas (opma

OpraHM3alMM 3aHATHI: MHTepaKTHBHAS JEKIus ¢ OOCYXIEHHEM M NPAaKTHIECKHE
paboThI.

Ilnanupyembie pe3yJbTaThl

[IpenMeTHble  pe3ynbTaThl  OOyueHHs  OUOJOTMH  JIOJKHBI obecrieunBaTh:
e hOpPMHUPOBAHNE LEHHOCTHOTO OTHOMIEHHS K JKMBOM TPHPOJE, K COOCTBEHHOMY
OpraHW3My; [OHUMaHHe pOmM Ouomoruu B (OPMHPOBAHMH COBPEMEHHOH
eCTeCTBEeHHOHAYyYHOM! KapTHHBI MHPa;
* YMEHHE TPUMEHSATH CHCTeMy OMOJOIMYecKMX 3HAHWU: PACKPhIBATh CYLUIHOCTH
JKUBOTO, HA3bIBATh OTIWYUS JKUBOTO OT HEXKUBOIO, I[IEPEUUCIATE OCHOBHBIC
3aKOHOMEPHOCTH OpraHu3aImu, GyHKIHOHUPOBAHUS 00BEKTOB, ABICHUH, IIPOLIECCOB
YKUBOM TIPUPO/IBI, SBOTFOLIKMOHHOTO Pa3sBUTHS OPraHUYECKOr0 MUPA B €r0 ETUHCTBE C

HEXHUBOU [IPUPOIOW;
s COPMUPOBAHHOCTL IMPENCTABIEHUA O COBPEMEHHOW TEOPHM 3SBOJIOLMH U
OCHOBHBIX CBUETEIBCTBAX 3BOJIIOLIHH;

* BIAIEHWE OCHOBAMM TNOHATHIHOrO anmapara ¥ HAyJHOTO s3bIKa OHMOIOIUH:
UCIIONB30BAHUE  W3YyYEHHBIX  TEPMHHOB, TOHSNTHHA, TEOpHiH, 3aKOHOB M
3aKOHOMEpHOCTeH s O0ObsicHeHHs HaOMIOmaeMbiX OHONOrHYeCKUX OOBEKTOB,
SIBJICHUN U IIPOLIECCOB,
° TMOHHAMaHWEe CMOco00B TONMyHeHHUA OHOJOrHYECKHX SHAHHU, HAJIMYUe OIbITa
VICTIONB30BAHMS METOOB OWOJOTMM C IENBI0 W3yYeHHs OJKUBBIX OOBEKTOB,
OMOJIOTMYECKUX SBIEHHA M IIPOIECCOB: HAOMIOACHWE, OIMCAaHUE, IPOBEACHHUE



HEeC/TOKHBIX ~OMOJOTMYECKUX — OIBITOB U SKCIIEPUMEHTOB, B TOM HHCIE C
JCIIONB30BAHMEM AHAJIOTOBBIX M LU(MPOBBIX npuOOpoB W UHCTPYMCHTOB;
e yMeHWe XapaKTepHu3oBaTh OCHOBHBIC rpynmBl  OPraHu3MOB B CHCTCME
OpraHFYeckoro Mwupa (B TOM HHCIC BUpYCHl, OaKTepyuy, PacTeHH, rpuOBI,
JKUBOTHBIE): CTPOEHHE, MPOLECCH IKU3HEACATCILHOCTH, WX IPOUCXOXKICHHE,
3HAUeHUe B IIPUPOJIE 1%} KU3HU yeoBeKa;
o yMeHHE OOBSCHATH IOJOXEHUE HCIOBEKA B CHCTEME OpraHmYecKoro Mupa, ero
[IPOUCXOMK/IEHHE, CXOJICTBA M OTIMYMS HeloBEKa OT JKUBOTHBIX, XapaKTepu3oBaTh
CTpoeHMe ¥  IIPOLECCH  JKM3HEICATEILHOCTH opranu3Ma  uesioBeka,  €ro
TIPUCIIOCOOIEHHOCTD K pa3Iu4HbBIM SKOJOTHYECKUM (axTopam;
* yMEHHE UCIIOJB30BATh MPHOOPETEHHBIE 3HAHUA 1 HABBIKH JUTsl 30pOBOrO 0bpasa
KU3HW, COANAHCHPOBAHHOTO MHUTAHUA ¥ (M3MYECKOH aKTUBHOCTH HETIpUATHE
BpEeIHBIX MPUBBIUEK M 3aBUCHMOCTEH; yMEHME IPOTUBO/IEHCTBOBATE JDKEHAYTHBIM
MaHUITYJISIIUSIM B obnacTu 310pOBBS;
© YMeHHUE OTUCHIBATE KIIETKH, TKAHH, Opratibl, CHCTEMBI OpraHoB ¥ XapaKTepu3oBaTh
BaYKHeMIe OMOIOrMYecKue IIPOIECChl B OpraHu3Max pacTeHul, JKUBOTHBIX M
YeI0BEKa;

o c(HOPMUPOBAHHOCTS TPENCTABIEHAH O B3aUMOCBA3H HacJe0BaHus [TOTOMCTBOM
NPHU-3HAKOB OT DOJUTENBCKUX (OpM C opraHm3anyell KIeTKd, HaluiueM B Hel
XpOMOCOM ~KaK HOCHTelNeH HaclencTeHHON mHAOpMarmy, 00 OCHOBHBIX
3aKOHOMEPHOCTIX HACJIeI0BAHUS [IPU3HAKOB;
o cOPMUPOBAHHOCTE HPEICTABICHIN 06 OCHOBHBIX (HaKTOpax OKpPYKAroLleH Cpersl,
WX pONHM B JKU3HENEATENBHOCTH M DBONOLMH OPraHM3MOB, npejicTaBiIeHne 00
aHTPOTIOTEH-HOM daxTope;
¢ cQOPMHUPOBAHHOCTE  IPEJICTABICHNN 06 oKkocucTeMax M 3HA4YCHWUH
6uopa3zHo00pasust; 0 IIOOANBHBIX IKOTOTHYCCKUX npo6ieMax, CTOSIIUX Iepen
yeJI0BEeYECTBOM u crocobax 150:¢ IIPEOI0NICHUS;
e yMeHMe pemaTh yueOHBIE 3aaun OHONOTHIECKOTO CONCPXAHWS, B TOM 4YHUCIE
BBISIBIISITD IPUYABHO-CIIEICTBEHHBIE CBA3HW, IPOBOJUTH PacHeTsl, NCNaTh BHIBOJIBI HA
OCHOBaHUU Oy ICHHbIX pe3ybTaToB;
* yMeHHME CO3MaBaTh M MPUMEHITH CJIOBECHBIE U rpadpyecKkie MOICIH UL
0GBACHEHHS CTPOEHMS JKMBBIX CHCTEM, SBJIEHUH U TPOLECCOB JKUBOH TIPUPOJIBI;
« [OHHMAaHHe BKIANa PpOCCHHMCKMX ¥ 3apyOeXHBIX Y9EHBIX B pPasBUTHC
OMONIOTUYECKHUX HayK,
o BIIaficHUE HaBLIKamMu pPaboTel ¢ uHbOopMaLVeH OHOJIOTUYECKOr0 COJiepiKaHusd,
NPEeNCTaB-JIEHHOH B pPa3sHOU dopme (B BHIE TEKCTa, TAaOIWUYHBIX AaHHBIX, CXEM,
rpadUKoB, AMArpaMM, Mojerel, H300paXeHHH), KPUTMHECKOro — aHalusa
MHpOpMaLHH H OLIEHKH s JIOCTOBEPHOCTH;
* yMeHMe IUIAHUPOBATH IOJ PYKOBOICTBOM HACTaBHHKA W IPOBOMUTE yuaeOHOoe
yccleoBatue WM IPOSKTHYIO paboTy B 00macTy OuoNoruy; ¢ y4ETOM HaMe4YeHHOM
nenu GpopmyauposaTs npobiemy, TUIOTe3y, CTABUTH 3a1a4H, BEIOMPATH aNEKBATHEIC
METOMBl Ui WX pelieHus, GOpMyNupOBaTh BBIBOILI, IyONMYHO MPEACTABIATH
TIOJIy4YE€HHBIC pEBYJIBTaTBI;
e yMeHHMe MHTErpupoBaTh OUONOTHYECKHE 3HAHMS CO SHAHMAMU JIpyTHX yaeOHBIX
[IPEeIMETOB,

e cOpPMHUPOBAHHOCTH ~ OCHOB  OKOJOTMYECKOM  IPaMOTHOCTH:  OCOSHAaHHE
He0OXOMUMOCTH TEeHCTBUM MO COXpaHeHUIo Oropa3sHoo0pasus U OXpaHe MPUPOTHBIX



SKOCHCTEM, COXPAHEHWIO H YKPEIUIEHWIO 3[0POBbA HETOBEKa; YMCHHC BLIOMpPATH
[leJieBble YCTAHOBKM B CBOMX MACHCTBMAX M TMOCTyIKax IO OTHOILIEHUIO K JXUBOH
IPUPOJIE, CBOEMY 37I0POBBIO U 37I0POBBIO OKPYKAFOMIMX

JIuunocmHule pe3ynvmanmol

L

2

BOCIIMTAHHE POCCHICKOM IPaJaHCKOH MICHTUYHOCTH: IATPUOTU3MA, YBAKEHHUIO
k OTedecTBy, 4yBCTBA FOPJOCTH 33 POCCUUCKYIO HAYKY;

hOpMHUpOBaHHE OTBETCTBEHHOrO OTHOWIEHWS K YYEHHIO, TOTOBHOCTH H
CITOCOBHOCTH K CaMOpa3BUTUIO ¥ caMo00pa3oBaHMI0 Ha OCHOBE MOTHBALMH K
oOy4eHHI0 W TO3HAHWIO, OCO3HAHHOMY  IOCTPOEHHUIO VIHIUBULy alIbHON
06pasoBaTebHON TPAGKTOPHM B  COOTBETCTBHHM C  NPO(ECCHOHATBHBIMHU
IPEe/ITOYTEHHAMM, C YYETOM YCTOHUIMBBIX IIO3HABATETIBHBIX HHTEPECOB;
(GopMUpOBaHKIE 1[ETOCTHOTO MUPOBO33PEHMUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU ¥ OOILECTBEHHOM MPAKTUKY;

. OCBOCHHE COILHAANBLHBIX HOPM, IIpaBUJI NOBEACHUI, poneﬂ H (pOpM COHH&HBHOH

YKM3HU B IPyNIax u coobIecTBax;

. bOpMHpOBaHME  KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  OOIIEHWH ¥

COTPY/HHYECTBE CO CBEPCTHHKAMM, B3POCIBIME B Ipolecce 00pasoBaTelbHOH,
OBIIECTBEHHO MOJIE3HON, y4eOHO-MCCIIeI0BaTEIbCKOM, TBOPYECKOH M IpYruX
BUJIAX JESTENbHOCTH;

GopMHpoBaHUe OCHOB 3KOJOTUUECKON KYIETYPBI, PA3BUTHE OIBITA SKOJIOIHHECKH
OPHUEHTHPOBAHHON DPe(IEKCUBHO-OLEHOYHOR U NPaKTUYECKOH NeATeNbHOCTH B
YKHU3HEHHBIX CUTYalUsX;

Memanpeomemmuoie pesynomamoi

l.

2.

yMeHue (GOpMyIupoBaTh mns ceGA HOBHIE 3a7aus B ydeOe W TO3HABATENHHOU
NesITeIbHOCTH;

yMeHHEe IIaHMpOBaTh IYTU JOCTIDKEHMs Leliel, BeIOMpaTh Hauboiee
s(heKTHBHEIE CITOCOOH pelleHrs Y4eOHBIX U O3HABATENILHBIX 3a/1a4;

. YMEHHE OCYIIECTBISATh KOHTPOJIL CBOEH HEATENbHOCTH, KOPPEKTUPOBaTh HUX B

COOTBETCTBHH C MEHSIOIIECHCS CHTy&I_{HGﬁ;

YMEHHE OLEHHUBATH IIPaBHJIIBHOCTEL BBINNOJITHEHUA yqe6H01>'I 3a71a4vu, cOOCTBEHHbBIE
BO3MOXHOCTH €€ pPCLICHUA,

. YMEHHUE OIpenensaTh MOHATHUS, CO3/aBaTh 0000IIeHNs, YCTaHABINBATh aHAJIOTHY,

KiIaccu(UIIMPOBaTh, CaMOCTOSTENBHO BBIOUpPATH OCHOBAHMS W KPHTEPUU A
KinaccuuKaluuy, YCTAHABIWBATH TIPUUYMHHO-CIENCTBEHHBIE CBS3H, CTPOHUTH

JIOTHHECKOE pacCCyXIOCHUE, YMO3aKIIOHEHHUE (HHJIYKTHBHOE, JeOYKTHUBHOE U II0
aHEL]'IOl"HI/I) W OeJiaTh BBIBOIBI,

. YMEHHE CcO30aBaTh, [IPHUMEHSTH U Hp@OGpﬂBOBBIB&TB 3HaKW U CUMBOJIbI, MOIECIIH U

CXEMBI OJIs PEIICHUSA y"IC6HBIX W TI03HaBaTEJIBHbBIX 3a0a4;

. YMEHHE OpraHU30BBIBATE COBMECTHYIO HNCATCIIBHOCTD, yqeﬁﬂoe COTPYAHHYECTBO

CO CBCPCTHHKAMH U YHHUTECICM,

(GopMHUpOBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B 00IacTH WCIIOJIB30BAHUS
MHOOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOIOTUHA (MK T-xoMIIeTeHIHHN ),



pasBUTHE MOTHBAIlMM K IIOMCKY HH(OPMAIMIO K3 PpasidYHbIX HCTOYHHKOB
(cpencTBa MaccoBoi MHQpOpPMAIWK, KOMIAKT-IHCKH Yy4eOHOro HasHAuCHUs,
pecypchl MHTepHeTa, ClipaBoYHas TUTepaTypa);

9. yMeHHe II0JIb30BaThCsl YCTHOW W MHCBMEHHON pedbpto O (HhOpMYTHPOBaHWS,
apryMeHTUPOBAHKs U OTCTaWBAaHUS CBOEI0 MHEHHS.

TemaTuyeckuil yueOHbIH NMJIaH

Ne Haspanue Temnl Kon- | OcHOBHBIE BUIBI JEATENEHOCTH, KOTOPBIMU
TEM BO JIOJDKEH OBIIAJIETh yyaluics
bl YacoB

1. | Beenenwme 2 - OCO3HABaTh MECTO XUMUHU B pALY

ECTECTBEHHBIX HayK, CBA3b XUMUHU C
MPAKTUYECKON JKU3HBIO YEJIOBEKa,
KPUTUYECKH OCMBICIIUBATE IIPUMEHEHNE
XUMHYECKHMX 3HAHUI C T.3p. 9KOJIOTHH

2 DKCIIepUMEHTAlIbHBIE 8 -3HaTh NIPaBHJIa TEXHUKK OE3011aCHOCTU Ha
OCHOBBI XUMUH pabouem MmecTe, pHeMbl paboTsl ¢
BellecTBaMu U 1abopaTopHbIM
000pynOBaHHEM —3HATh CIIOCOOBI OUHCTKHU
BELIECTB OT IIPUMECEH, pa3/ieJeHus CMeceid,
OCHOBHBIE METO/IbI IIO3HAHUS;

- YMETh pacCYMTHIBATE [IPOLIEHTHYIO
KOHIIEHTpALMIO PaCTBOPOB, TOTOBUTH
PACTBOPHI 3a1aHHOMU [IPOLIEHTHON
KOHIIEHTpaIiU

-3HATh METOJUKY BhIpalHBAHUs
KPHCTaJIJIOB U3 IIEPECHIIIEHHBIX PACTBOPOB

coei
3. 3HAKOMHUMCS C MUPOM 8 YMeTh:
HAHOYACTHUI - ITOIL30BATHCA MPOCTENUITUMU

H3MEpPUTENILHEIMU IIpubopaMu: THHEHKa,
MEPHBIA CTaKaH, MEPHBIH HUIUH/IP;
HAXO[UTh LIEHY JE/ICHUS, OTPEHCIATH
pasMeprl 00BEKTOB, MTOJIB30BATHCS
JOJIBHEIMH U KpaTHBIMH €TUHHIIAMHI
H3MEPEHUS, OCYLIECTRIATh IEPEBOT
JIOJBHBIX U KPATHBIX eHHMI] H3MEPEHUS B
enunnel CY, paccuuThIBATH ILUTOMAIN
00BEKTOB.
Wimerts npencraBieHue:
- 0 CBA3U YHUKAJIBHBIX CBOHCTB
HAHOOOBEKTOB C PE3KUM YBEIHUYEHUEM
IoIiany o0Iel TOBEpXHOCTH MaTepuala,
0 KOIIJIOUIHBIX CUCTEMAX, O pasinuuIX
HCTHHHEIX PACTBOPOB OT KOJLIOHIHEIX
PacTBOPOB.
-YMETh pa3nuyaTh HCTHHHEBIE PACTBOPEI OT
KOJUTOMIHBIX C ITOMOMIBIO OITUYECKOT0
L Tecta «dpdext Tunmazsa»




Xumus Ha cTpaxe
3I0POBbA

- VMeTh NoJIb30BaThC XUMHUICCKUMU
CIIPABOYHUKAMH ISl IOMCKA UHPOPMALIUN
O CBOMCTBAax BEIIECTB.

- 3HaTh OCHOBHBIE alITEUHBIE XUMHUYCCKUE
BEINECTRA;

- YMETb MOJIb30BaThCA J1aO0paTOPHBIM
000pymOBaHMEM JIJI IPOBEACHNUA
HKCIEPUMEHTA

- YMETH TIPOBOIUTH HAOMOACHU 1
(hUKCUpOBATH UX

XUMHS TTHITA

- 3HATh OCHOBHBIE XUMHYECKHUE BEIIECTBA,
HCIIOJIb3yeMBle B IUIIE;

- 3HATh BIUSHUE dTHX BELIECTB HA
3[I0pPOBBE UEIOBEKA,;

- YMETH TIPOBOIUTE SKCIIEPUMEHT IS
pacrio3HaBaHus BELIECTB,

- 3HaTh 00 UCIIOJIF30BaHNN KaYeCTBEHHBIX
peaxiuii /uls paclio3HABaHMs BEIECTB;

Pabora Hax mpoexTamu

YMeTh:

-BBIJIEJIATH [JIABHOE,

-hopMyTHpPOBATE BO3MOMKHEIM BapuaHT
petreHus npodseMbl, KOTOPBIX
IIPOBEPAETCS B XOJI€ MPOBECHIUS
UCCIEI0BAHS

-[JIAHUPOBATH ITyTU JOCTIKEHUS LETICH.
-OCYINECTBIIATH MPOMEIKYTOUHEIM KOHTPOJIb
33 X0JIOM BBIIIOJHEHMS IPOEKTHOH pabOThI.
- CTPYKTYpHUpOBATh MaTEpHall;

- BBIp@XKaTh U JOKa3bIBaTh CBOKO IIO3HIIMIO,
00BACHITH, ApIYMEHTHUPOBATH .

HToro

34

TemaTuueckoe NIaHHPOBAHHE B 5 knacce

Beenenne — 1 u.

P. 1. Buonorus — Hayka o j#BOM MHpe — 7 4
P.2. Ctpoenue opranusma — 9 4.

P.3. MHoroo6pa3sue »KHUBBIX OpraHu3MoB — 15 4.
P.4. IToBTOpenue u 0606menne — 2 4.

Ne | Tema Conepxanue [lenenas Kon | OcuHoBHbIE BHIBI Hcnons3oranue
m/ yCTaHOBKA Hyec | AesTeNbHOCTH obopynoBaHHus
I ypoka TBO | oOyuarommxcs Ha

9aco | ypoKe/BHEY-POUHOM

B 3AHATHH

Buonorus — Hayka o JKHBOM MEpe (7 1)
1 | Metompr HUcnionszosanne | O6BACHATS 1 Vmenue padotars ¢ | MHEKpoOCKOII
U3y4YeHus YBE-JIMUMTEIBHBIX | HA3HAYCHHUE nabopaTOpHEIM CBETOBOM,




TPUPOJIBL. npuOopoB mpu YBEJIIHUHTENBH o0opynoBaHHEM, U poBOH
JlabopaTopHa | U3YUCHHH BIX TIPUOOPOB. yBEJIHYUTEIEHBIMA
a1 pa-6ota 1 00BeKToB KiBOH | Pasnuyars npubopamu. §
«W3ydenue TPHPOJEL PYHUHYIO H MsygaTh yCTPOHCTBO
yCTPONCTRA VeenuuuTeabHbIE | IITATHBHYIO MH-KPOCKOTIA K
yRENMWUATENb | TPUOOPBI: YNl | JIYIIEL, 3HATH co0Imo1aTh paBHia
HBIX py4Hasl, IITATHB- | BEIUYHHY paboTel ¢
npuOOpOB» Hasl, MEKPOCKOTI. | IIOJIy-4aeMOro MEKDPOCKOIIOM.
P.T'yk, A. Bar C UX IIOMO- CpaBHUBATh
JleBenryk. Hacty | mIBEO _ yBEJIMYEHHUE JIYTIBL 1
MHUKPOCKOTIA. yBEIUYIEHMS. | MEKPOCKOIIA.
Mukporipenapar. [Tony4ars HaBBIKU
[Tparumna pa-60TeI paboTEl ¢ MUKDO-
C MUKPOCKOTIOM. CKOIOM IIpH
H3yUYSHHH TOTOBBIX
MHKPOIIPENapaToB.
CobmroaTh npasuia
paboTHI B KAOUHETE,
obparrenus ¢
1a60PaTOPHBIM
o0opynOBaHHEM
Crpoenue opranuzma (9 4)
2 | Crpoenue Crpoenne BBISIBIATD Vmenue paGotatb ¢ | MHKpockon
KJIETKH. KJICTKH. YacTH KJIETKH nabopaTopHBEIM CBETOBOMH,
JlabopatopHas Tkanu. Ha PUCYHKax 000pyIOBaHHEM, nudposoi
| pa- Knerounoe yueOHUKa, YBEIUIUTEIILHBIMHA
bora 2. CTpOCHUE XapakTe- mpubopamy.
«3HAKOMCTBO ¢ JKUBBIX pHU30BaTh UX HabmronaTe 4acTs U
KJIETKaMH OpraHu3MOB. 3Haue-HUE. Op-TaHOU/IBI KIIETKH
pacTeHUi» Knerka. Yactu | CpaBHHBATH Ha TOTOBBIX MHKPO-
KJIETKHU U UX JKUBOTHYIO H npernapaTax 1oz
Ha3HaueHHeE. PACTUTENBHYIO MaJIbIM U OONBIIUAM
KIIETKH, YBEITHYCHHEM
HAXOJHUThH MHKPOCKOIIA H
YePTHI UX OTIUCBIBATH HX.
CXONCTBA U Paznuuats
paznuyus. OTHENbHBIE KIETKH,
Paznmuuath BXOJISIIHE B COCTaB
TKAHH K- tranu. O6obmars 1
BOTHBIX H (Guxcuposarsb
pacTeHul Ha Pe3yIbTaThI
pUCYHKaX HaOJIOIeHH,
y4yeOHU-Ka, IenaTh
XapaKTepH30Ba BBIBO b1 CODMIO AT
Th UX npapuIa paboTel B
CTPOEHHE, xabuHeTe OMONOrUH,
0OBsIC-HATH UX oOpareHus ¢
GyHKITHH. nabopaTopHbEIM
00opynOBaHHEM
3 | Xumuyeckuit Xumuueckuil | Pasnugarte Habmonats
COCTaB KJIETKH. | COCTaB HeOopraHu- JIEMOHCTPAITHIO
KIETKH. XUMUY | YeCcKue H OTIEITOB YYUTENEM,
ecKue OprasuyecKue AHATTU3UPOBATE UX P
BEIlIECTBA BEINECTBA e-3yJIbTAaTEL, JeNaTh




KIIETKH.
Heopraauye-
CKMe BelecTBa
KJIETKH, HX
3HAYEHUE I
KJIETKH H
Oprasm3Ma.
Opranuye-
CKH€ BEIIecTBa
KJIETKH, HX
3HAYEHHE [
KM3HU
opranusma u

KJIET-KH,
MUHEpaibHbIE
CO-IIH,
OOBIACHATD UX
3HadyeHue It
opra-HH3Ma.

BBIBOJIBL
AHanU3UupoOBaTh
[IPEICTABIEHHYIO Ha
pucyHKax ydeOHHKa
HH(POPMALIHIO O
pe3ynbTaTax OIbITa,
paboras B mape
Vmenne paboTars ¢
n1abopaToOPHBIM
00opy1oBaHUEM

KIIETKH
MHoroo6pasue KUBbIX OpraHu3MoB (15 1)

Ctpoenue u baxrepuu: XapakTepusoB OmmceiBaTh PacemarpuBa-
KHU3HEACATENBHO | CTPOCHUE U aTh pasHoodpasHbIe Hue OaKkTepuit
CTh JKU3HENesITelb | 0COOEHHOCTH (Gopmbl Ha T'OTOBBIX
Oaxtepuili. HOCTb.bakTepu | cTpoe-HHA OaxTepuanbHBIX MUKpOIIperna-
3HaueHue "— BaxTepuil. KJIETOK Ha PUCYHKE | parax C Hc-
OaxTepui B [IPUMHTHB- yueOHuKa.Paznnyare | MOIb30BAaHUEM
MIPHPOJIE U HblE TIOHSATHSL: MHKPOCKOIIA.
’KM3HH YEJIOBEKA | OJHOKISTOUHBI «aBTOTPOQEIN,

€ Op-FaHU3MBL «reTepoTpo(nh),

Crpoenue dax- «IIPOKAPHOTEIY,

TEpHUH. «9yKapuOoThD).

PasmHoOXeHHE. XapakTepu30BaTh

DakTepuit IIPOLECCHI JKHU3HE-

AeneHHeM JEATENbHOCTH

KIETKH GaxTepun KaKk

HazaBoe. baxte- IIpOKa-

PHM Kak camas
IIPeBHsIst
rpynna
OpPTaHU3MOB.
[Tpoueccesr
IKUBHETES-
TENBHOCTH
BaxTepui.
[lonstue 06
aBTOTpOdax u
reTepoTpodax,
IPOKa-pUOTax
U 3yKapHoTax

puoT.CpaBHHBATH U
OlLIEHWBATh POJIb
DaxTe-puii-
aBTOTPO(OB U
DaxTepuit-reTepo-
TpoGhOB B
npupoaeyYMeHHe
paboTats ¢
n12a00paTOPHBIM
o0opymoBaHHEM, yBe
JTAYUTEIEHBIMH
npubopamu.




ITapcTBO
Pacrenmus.
XBOIIIH, TLIAYHBI,
[AIIOPOTHUKH,
['omocemennkie,
MIOKPBITOCEMSIHH
BI€.
JlaGoparopuas
pabota3.
«OcobeHnoCTH

| pasBuTHA
CIIOPOBBIX
pacTeHui»

Pacrenus.Ilpe
IICTaBIEHHE O
(no-pe.
OTnHYHTEIBEHO
e

CBOMCTRO
pacTeHuH.
Xnopodui.
3HayeHwne
(doTocuuTE3A.
CpaBue-Hue
KIIETOK
pacTeHul u
Daxrepnii.
Henenue
HapcTea
pacTeHuit Ha
TPYIITIBL:
BOJOPOCITH,
LIBETKOBbIE
(oxpsIToce-
MEHHBIE),
TOJIOCEMEHHBIE
. MXH, [LTayHEL,
XBOIIIH,
TartOPOTHUKH.
Ctpoenue
pactenuii. Ko-
PeHb H nober.
Cnoesu-iie
BOIOpOCTEi.
OcHoB-HEIE
paznnyus
MOKPEITO-
CEMEHHBIX U
rOJI0CEMEeHHBIX
pacTe-HHi.
Porb
LIBETKOBEIX
pacTeHui B
KH3HH Yeo-
Bexa

XapakTepH3oB
aTh INIaBHBIE
IPU3HAKH
pacTeHuH.

Pasnuuats yacti
[[BETKOBOr'O pacre-
HHS Ha PUCYHKE
yuebHuKa,
BBIIBUTATH
NIPEATIONOKEH S 06
HX
Gyuxuusax.CpaBHuBa
Thb IIBETKOBBIE U
roJ0CeMeH-HbIe
pacTeHus,
XapakTepU30BaTh UX
CXOJZICTBO H
pa3nagusl.
XapakTepu3oBarhb
MXH, TaIOPOTHHUKH,
XBOLIH, TIAYHBI KaK
CIIOpPOBBIE pacTe-
HHS, ONPEIEISATh
TEPMUH
«criopa».BeIIBISTH
Ha PHCYHKE
yUeOHHKa pas-THaus
MEXIY pacTeHUSIMU
pa3HBIX
CHCTEMATHYECKHX
TpyI.
CormocTapnaTs
CBOWCTBA PACTHUTENb-
HOH 1
OaxTepuanbHOM
KIIETOK, JIENATh
BEIBOIBL.
XapakTepu3oBaTh
3HAYCHUE PACTEHUH
Pa3HBIX
CHCTEMATHYECKHX
IPYIII B )XU3HA
YelroBeKay MeHue
paborats ¢
mabopaToOpHBIM
000pynoBaHHEM,
YBE-TTHYUTETBEHBIMHI
npubopamu.

O6napyxe-Hue
XJIOPO-TLTACTOB
B KJIETKax pac-
TEHHH C HC-
NIOJIE30BAHU-EM
(G poBo-ro
MHKpOCcKona. D1
EKTPOH-HBIE
TabIUIBl 1
I1aKaThl.




Bomopocnu, ux | O6mas N3yuuts Mukpockoll
MHOTrooOpas3ue B | XapakTepHCTH- | CTPOEHUE U Beimensats u 1poBo,
MIPHPOJIE kxa. CTpoeHMe, | pasMHOKEHHE OITHCHLIBATE MHUKpOIIpena-
pasMHO-JKEHHE | BOIO-pOCIeH CYIIeCTBEH-HbIE patel (On-
BOIOPOCHEH. MPU3HAKH HOKJIETOYHAas
Pasnoobpasue Bozopocei. XapakT | BOZOPOCIb —
BOJIO-pOCIIEii. epHu30BaTh INIAaBHBIE | XJIAMHIOMO-
Otpensl: 3ené- YepThl, JIEXKAaIllue B Haa)
uele, Kpacusie, OCHOBE CHCTEMaTHKH
Byprie BO-Z10pOCIHEH.
BOJIOPOCIIH. PacniosnaBath
3HaveHue BOJIOPOCIH Ha
BOJIOpOCIIEH B pHCYH-KaX,
TIPHPO/IE. repOapHbIX
HMcnons3oBanu matepuanax.CpaBHu
€ BOZO-pocie BaTh BOJOPOCIIH C
YEJI0BEKOM HA3eMHbI-MH
pPacTeHUIMH U
| HAXOMUTH OBIIHE
TIPHU3HAKH.
OOBsACHATD
IIPOIIECCHI
Pa3MHOXKEHHS Y
OIHOKJIETOUHBIX H
MHOTOKJIETOY-HBIX
BOJOPOCIIEH.
HMcmons3osath
HHPOPMaITHOHHBIE
pecypehl ALt
HOJATOTOBKH
cooO11e-Hus 0
3HAYEHUU
BOJIOPOCJIEii B IIPHU-
pOJIE U KU3HH
4eoBeKa
Mxu. O6mas Moxosunusie, | Usyunuts CpaBuuBarh Mukpockon
XapaK-TEePUCTHKA | XapaKkTep-Hble | CTPOEHHE U IpeJcTaBUTeNeH mu(poBoi,
U 3HaYe-HHUE HEPTHI pasMHOMKEHKE pas3-MMYHBIX TPYNI | MHUKpOIpena-
CTPOGHHSI. MXOB pacTeHui orzena, pateL (Coar-
Knaccst: Jie-n1aTh HYM — KJIe-
[euEHoYHUKH BeIBOAbL. HasbBaTh | TOUHOE
H CYIIECTBEHHBIE CTPOEHUE)
JIncrocrebens [pHU3HAKHA MXOB.
HEBIC, BX PacniozHaBath
OTIHYHTEIbHEL [pelicTaBUTENEH MO-
€ HEPTHIL. XOBHIHEBIX HA

Pasmuoxenue
(becmo-noe u
TIOTIOBOE) H
paz-BHTHE
MOXOBH/IHBIX.
Mo-xoBHiHEIE
KaK CIIOpO-BbIe

PHCYHKaX,
repbapHbIX
Marepuaiax, JKHBBIX
obrexTax.Beinenare
IPU3HAKH
TIPUHAIEHO-CTH
MOXOBHIHEIX K




pacTeHusd. BRICIIIMM CIIOPO-BbIM
SHayeHue pacTeHHAM.
MXOB B IpH- XapakTepus3oBaTh
pOIie U XKU3HH IIPOIIECCHI pa3-
YeNoBeKa. MHOKEHUS U
JlabopaTopHas PasBUTHS
paboTa 4. MOXOBHIHEIX, HX
«M3yuenue 0COOEHHOCTH.
BHEIITHETO YcTanasnuBare
CTpOEHUS B3aUMOCBSI3b CTPOE-
MOXOBHIHBIX HHS MXOB U MX
DacTeHUN BO3/ICHCTBHS HA
cpeny OOMTaHHUs.
CpaBuuBath
BHEIIHEE CTPOEHHE
3eIEHOr0 MXxa
(KyKYIIKWHA TbHA) B
Oemnoro mMxa
(charnyma),
OTMEuaTh UX
CXOJICTBO U
pasnuaus. DUKCHPOB
aTh Pe3yIbTaTEI
HCCJIEI0-BAHUH.
CobmronaTs mpaBuiIa
paboTsl B kabu-Here,
obparenus ¢
nabopaTopHbEIM
obopynoBaHHEM
I'puber. O6mas | Muoroo6pasu | Xapakrepusos [onmpasnenars ["'oTOBUTE MU-
XapaKTepUCTHKA. | € i 3HAYCHWE | aTb UUIATIOYHBIE TPUOBl | Kpolipemapar
Muoroobpasue | rpudos. CTpOEHHE HA MJIACTUHYATEIE H | KYJBTYpPbI
rpuboB. Ctpoenue HIISTIOYHBIX Tpy6uarsie.OnuckBa | Apoxokeii.Mzyda
LITSIITOYHBIX rpuboB. Th CTPOEHHE Th IJIECHEBEIE
rpudoB. IUIECHEBBIX TPUOOB | TpubEI OX
[Inecuesnie 10 PHCYHKY MHKPOCKO-IIOM
rpulEl, uX yuebuuka.OOBACHAT | IpH Ma-JIOM
MCII0Nb30BaHU b TePMHHBI YBEJIM-4EHUHN Ha
eB «aHTUOMOTHK» U rO-TOBBIX
3JIpaBOOXpaHe «nenunmUHE». Pacn | m\MuKponpena-
HHH 03HaBaTh CheNOOHEIE | paTax.JJleKTPOH
(aHTHOHOTHK U SIIOBHU-ThIE TPUOBI | -HBIE TAOIHUIIBI U
NIeHUITHI-TIHH). Ha Tabnunax u IUTaKATEL
OnnokneToun pUCYHKaX
BIe rpudb — yaeOHuKa. Y 4acTBOB
Jporoxn. Mx aTb B COBMECTHOM
UCIIOTBh30BAHI obcyKIe-H1u
e B XJie-

DomeueHun u

ITMBOBAPE-HHH.

Crenobueie u
AI0-BUTHIE
IpHOBIL.
Ilpasuna

npasuin cbopa u
HCIIOJIb30BAHUSI
rpuboB.O0BICHATH
3HaueHHe rpuboB
JUTSE 9eTIOBEKa M JIIst
IPHPOIBI




cbopa u
ynoTpebineHus
rpuboB B
TTHIILY .
[Tapasu-
THUECKUE
rpubsl. Pons
rpudoB B
IPUPOJIE U
KU3HH
YeJioBeKa

TemaTuueckoe 1aHupPOBaHUE B 6 Kiacce

Beenenue — 14.

P. 1. Ocobernnoctu crpoenust L{BeTkoBBIX pacTenuii — 13 4.

P.2. — XKu3HenesTenbHOCTH PACTUTENBHOIO Oprafm3mMa — 9 u.

P. 3. Knnaccudukarms BeTKOBBIX pacTeHuit — 7 4.
P.4. Pacrenus u oxpyykaromas cpena — 4 q.

Ne | Tema Conepixanue [leneras Ko | OcroBHBIE BUIBI Wcnons3oBanue
m/ yCTaHOBKA M | HeATeNbHOCTH obopooBanus
11 ypoka gec | obydaronmxcs Ha
TBO | ypOKe/BHEY-
4ac | pOYHOM 3aHIATHH
OB
OcobeHHOCTH CTPOECHUS [IBETKOBEIX PACTCHHUH
1 | Cewms, Cewma xak opran | Crpoenue 1 OOBICHATE PONB Pabora «Ctpoenue
€ro Pa3-MHOKEHHUS CeMEHH: CeMSH B TIPUPOZE. | CEMEHH (aco-
CTpOEHME | pacTeHHH.3HaueH | KOXypa, Xapaxrepuzorats | muylludporas
" HE CEMSIH B IIPUA- | 32POIBIIIL, byHKIMY YacTeit naboparopus 1o
3HAYEHHE | POJIe U JKU3HHU SHIO0CIEPM, CEMEHH. 9KOJIOTHH (IaTIuK
yenoBexa CeMsI0-JIH. OmnuceBaTh OCBE-1IIEHHOCTH,
Jlaboparopras Ctpoenue 3apo- CTpOEHHE BIXHOCTH U
pabora 1 ITbIIIA PACTEHHUS. 3apOIbIIIA TeMIepary-
«Ctpoenue JBy-noneHEIE U pacTeHus. PBI). DJIEKTPOHHEIE
ceMeHH (Da-CONK» | OMHOIONb-HEIE VeranapinuBaTh TaOIUIBI ¥ TIIaKATh.
pacTeHHsL. CXOJICTBO
IIpopacranue IIPOPOCTKA C
CEMSIH. 3aPOIBIIIIEM

cemenn.OTIACEHIBAT
b CTAIHH
IIpOpacTaHus
cemsH. BeiBIgTE
OTJIUYNTEIBHEIE
MIPU3HAKHA CeMSIH
JBYIOIBHBIX U OJT-
HOJOIBHBIX
pacTeHui.
Ucnonr30BaTh




uH(pOopMaLMOHHBIE
pecypcel s
HOOTOTOBKH
coobie-Hus 0
pOJIM CEMSIH B
)KHU3HU YeIoBe-
xa.IIpoBomuTs
HaOIIOIeHUS,
(puxcHpo-BaTh UX
pe3ynbTaTel BO
BPEMSI BBITIOII-
HEHHUS
naboparopHoi
paboter. Cobimronat
b IIpaBUia paboTEl
B Kabu-Here,
obpaiteHus ¢
nabopaTopHbIM
obopynoBaHueM
Ywmenue paborath
¢ 1a00paTOpHBIM

obopyoBaHuEM,
YBEIHMYUTETbHBIMHI
npubopamu
2 | Venoeus | 3mauensie Boasl 0 | M3y4nts pons XapakrtepmsoBats | Pabora
npopacTta | BO3-ayxa s 3amnac-HbBIX pOMb BOJBI X BO3- | «Y CIIOBHS
HUs IpoOpacTaHus IHTATEIbHBIX nyxa B IIPOPACTaHUs CEMSIHY.
CeMsH CeMsIH. 3allacHBle | Be-IIECTB [IpOpacTaHuu 3HaueHuUE BO-1BI U
NUTA-TEILHLIE cemeHH. Tem- cemaH.OOBACHAT | BO3MyXa i IIpopac-
BEIIecTra ce- nepaTypHbIe 3HAYEHHUE TaHus
MECHH, YCIIOBHUS 3allaCHBIX ITH- cemste. I udppopas
Temneparyprble | mpopacramus TaTeJIbHEBIX naboparopus 1Mo
YCIOBHS ceMsH. Poup BEIIECTB B 9KOJIOTHH (1aTYUK
IpopacTaHms cBeTa [pOpacTaHUuK OCBE-1IEHHOCTH,
cemsH. Pone ceMsH.OOBACHATS | BIQXHOCTH M
cera. Cpo-ku 3aBHCHMOCTH TEMIIEpPaTy-pbl).
I10CeRa CeMsH IpopacTa-Hus
CEMSH OT
TEMIIepaTyPHBIX
ycmo-
Buii.IIporaosuposa
Th CPOKH IIOCEBA
Ce-MSH OT/IENEHBIX
KyJIbTYp. Y MeHue
pabotaTts ¢
nabopaTopHEIM
obopynosanunem,
YBEITHYATENEHBIMH
nprdopamu.
3 | Kopens, | Tumnsi kopHeBsIx Uzyuuts Pasnuyares u Mukpockon
ero CHCTEM PACTEHUMN. | BHEIIHEE U ONPENendTs THIBI | HU(POBOIH,
CTpoe- Ctpoenue xopust | BHyTpeHHee KOP-HEBBIX CHCTEM | MHEKpOIIpera-
HHE u — 30HBI KOPHS: CTpoe-HHE Ha PHCYHKaX, PaThL.OIEeK-TPOHHBIE
3HAYEHHE | KOHYC KOpHsI repbap-HbIX Ta-OJIMIIBI | I171a-KaThL.




HapacTaHus, BCa-

HK3EMIUIIPAX,

KopneBs! | CBIBAHHA, HaTypalbHBIX
74 MIPOBEIEHUS, o6bexTax.HasbmBar
CHCTEMBI | JeNeHHus, pocTa. b HaCcTH
Poct xopHs, KOpHS. Y CTaHABIIHB
reoTponu3M. Bu- aTh B3aUMOCBS3b
JIOM3MEHEHHS CTpOe-HHA U
KOpHEH. (hyHKIFH JacTel
3HaueHue KOpHeH KOpHS. O0BICHATD
B IIPUPOJIE. 0COOEHHOCTH POCTa
JlabopatopHas kop-Hsa. [IpoBoUTE
pabota 2. HaOIFOICHHS 32 H3-
«CTpoeHue KOpHS MEHEHUSIMH B
IIPO-pOCTKA» BEPXYLIEYHOH
YACTH KOPHS B
HEPHOJL POCTa.
Xapaxtepu3oBarhb
3HAYCHUE BHIOM3-
MEHEHHBIX KOpHEeH
i
pactenuii.Ilporosu
Th HaOMIONEHUS H
(UKCUPO-BATE MX
pe3yabTaTEl BO
BpeMSsl BBIIOI-
HEHUs
nabopaTopHOi
paboter. Cobironar
b NpaBuna paboTh
B Kabu-Here,
oOparneHus ¢
nabopaToOpHBIM
obopyaoBaHUEM Y M
eHue paboraThb €
1ab0paTOPHEIM
000pyOBAHUEM,
YBEIHUUTE/IbHBIMA
npubopamu.
JTucr, Jluct, ero N3yuuts Onpenengats 4acTu | DIEKTPOHHBIE
ero CTPOCHHE U BHEIIHEee U nucTa Ha repbap- TabIIUIB] M TITAKATHL.
CTPOECHHUE | 3HAYEHHE BHYTpEHHEE HBIX 3Kk3emrurapax, | Ludposoi garuuk
1%} Bremnee CTPOEHHUE JTHCTA. pucyHKkax.Pasnuua | KOHIEHTpaluu HOHOB,
3HAQUEHHE | CTPOSHHE TH-CTA. TB IIPOCTHIE H SNIEKTPOJ HUTpAT-
BayTtpenHee CIIOJKHBIE TU-CThS. | AHHOHOB, 3JIEKTPOI
CTpOE-HHE JIUCTA. XapakTepu3oBaTk | CpaBHe-HHEA.
Turte! sxusixo- BHYTpEHHEE
BaHHA JNHCTBEEB. CTPOEHHE JTHCTA,
CTpOCHI{C H ero 4acTtu
(YHKIIHH YCTHHIL. YcTaHaBnHBaTh
3HayeHHe NucTa B3aMMOCBS3E
JJi pacTEeHHUA: CTpOE-HHSA U
(borocuu-res, byHKIHI
UCTIapeHUE, nucTa. XapakTepus
raz000-MeH. OBaTh




Jlucronan, ero BUIOM3MEHEHUS
POJTb B JKU3HHE JTUCTHEB
PACTEHHUSL. pacTeHHi Y MeHHE
BunonsMeHeHHs paboTaTs ¢
JH-CTHER nabopaTopHBIM
obopyoBaHHEM,
YBEJIUUUTETbHBIMU
npudopamHu.
Crebens, | Ctebens, ero N3yuuts 7 OnuceiBaTh MuxpocKoIl
ero CTPOEHHE 1 BHEIIIHEe BHEIIIHEe CTpOeHHe | IU(POBOH,
CTpoe- 3HAuUeHHE CTpOEHHE creb-m, MUKpOIpena-
HUE U JlaboparopHnas crebnd. Tu-nsl [IPUBOIATH patsbl. «Cte-0emb
3Ha4yeHue | paborta 3. crebuneit. IIPUMEPEI OJIHO-JIOJIBHBIX U
«Bneinee ctpoe- | Buyrpen-nee Pa3IMYHEIX THIIOB | JBYIOJIBHBIX
HHE KOPHEBHIIA, | CTPOEHHE crebneil. HaspiBath | pacTeHHI» DIEKTPOHH
KI1yO-Hs, credis. BHYTPEHHHE YaCTH | ble TaOJIMIbI X
TYKOBHIIBI» OyHKIIHH cTe0s pacTeHUH U | IUlaKaThl
ctebns. Bu- HX
JIOU3MEHEHHSI bynxnuu.Onpenen
cTedns y ATh
Ha/I3eMHBIX U BH/IOM3MEHEHHS
M0/[-3EMHBIX HaJ-3€MHBIX U
no6eros. MIOZI3€MHBIX
no6eros Ha
PHCYHKaX,
(pororpadusx,
HaTypalb-HbIX
obwexrax.M3ydats
1 OIUCHIBATH
CTpOEHHE MO~
3eMHBIX [T00OET0B,
OTMEYaTh UX pas-
nuunsa, OUKCHpOBAT
b Pe3YNIbTAThI
Heeneno-BaHun.
Cobmonars
[paBuia paboTH B
xabunere,
oOpatenus ¢
nabopa-TOpHEIM
obopyaoBaHHEM
Ku3HenesTenbHOCTh PACTUTENLHOIO OPraHM3Ma
Munepanss | Munepanssoe | Yeramasnueats | 1 OOBACHATE PO [Tudporas
o€ IUTa-HHE | MUTaHue B3aKU-MOCBSI3b KOPHEBBIX BO- nabopaTtopus 110
pacTeHHi U | pacTeHui u IIOYBEHHOTO JIOCKOB B SKOJIOTHHU (1aT4UK
3HAYCHHE 3Ha4YeHUE THTAHUS MeXaHU3Me BIIQJK-HOCTH, OCBE-
BOJIBI BOAbIBOIA KaK | pacTeHHH U IIOYBEHHOTO LIIEHHOCTH)
HeoOX0anMOe | yCHOBHIA rmutanus. OD0CHOB
YCIIOBHE BHEIIHEH BIBATH POJIb
MHHEPANBHOTO | Cpefsl. [IOYBEHHOTO ITH-
(IMOYBEeHHOrO0) TaHUS B KU3HU
IIMTAHHS. pacTeHui
W3pneyenue CpaBHHBATE U




pacTEeHHEM H3
TIOYBEI

pasnun4arb coCcTab
U 3HAQ4YCHHC

PacTBOPEHHBIX OpPraHuYCCKUX H

B BOIE MHHE-pallbHBIX

MHHEPAIBHBIX yaoOpeHu# s

COJIEH. pacTeHHH.

dyuxIHA Wcnons30BaTh

KOpHE-BBIX nabopMalliOHHBIE

BOJIOCKOB. pecypehl ISt

Ilepeme- [IOATOTOBKA

LIeHHE BOJBI H TIpe3eHTa-In1

MHHE-PaIbHBIX TpOeKTa 0

BELLECTB 10 IPUCTIOCOOTIEHHOCT

pacTeHHIO. ¥ K BOJIE pacTeHHH

3uaueHue pa3HBIX 3KOJIOTHYe-

MUHEPATIEHOTO CKUX TPYIIIL

(MOYBEeH-HOI'O)

NHTAHHS.

Tunsr

ynoOpeHui u

UX POJIb B

UIHI

pacTeHus.

JKo-

JOTHYECKUE

TPYIIIEI pac-

TeHuii no

OTHOIIEHHIO K

BOJE
Bozagymuoe | Bozgymnoe XapaxTepuzoBar [TpuBoIHUTEL [Tudposag
NUTa-HUE nuTavue b YCIOBUSL, IIPUMEPEI nabopaTopus 110
pacTeHui pacTeHuii — | HEOOXOAU-MBIE OpTaHHU3MOB — 9KOJIOTHH (JIaTIHK
— totocunTesYc | amus aBTOTPO(OB U yIJIe-KHCIIOoT0 ra3a i
dborocuHTe3 | NOBHS BO3IYITHOTO reTepoTpodoB, KHCI0POJia)

oOpa3oBauusi | MUTaHHUA Haxo-IHUTh

opranuueckux | pacteHui.O0BaC pa3nu4ms B UX

BEIIECTB B HSITE POJIb nuTanua. O00CHOB

PAcTEeHHH. 3eNEHBIX BIBaTh

3enéHnle JIMCTHEB B KOCMHYECKYIO POJIb

pacTeHus — (dboTocuHTE3E 3eJIEHBIX PACTCHUM.

aBTOTPOQBEL Wcnonb3oBats

I'eTeporpo(sl nHpOpMalHOHHEIE

KaK Io- pecyperl s

TpebuTenu OJATOTOBKH

TFOTOBBIX Op- COOOIIeHNS O POJIH

TaHUYECKUX ¢GoTocuHTE3a HA

BEILECTB. Halen

3HaueHue raneTe BeImonHsaT

dboTocunTE3a B b HaOmOIeHUS U

npHpOJE H3Mepe-Hus
pIxanue Jpixanue u YcranasinuBaTh Bocnuranve [Mudposas

obmeH Be- B3aH-MOCBSI3b BepeikHOro naboparopust 0

IIECTB Y IPOIECCOB OTHOIIEHHUS K 9KOJIOTHH (JaTIHK

pacteHnuiiPonp | npIxaHus u CBOEMY 3J0POBBIO, | YIJIE-KHCIIOTO Tasa U




JBIXaHH B

(dhorocuH-TE3A,

[IPUBHUTHE HH-

KHCJIOPO/Ia)

KHU3HU MIPOBOJHTH UX Tepeca K H3y4eHHIO
pacTeHui. CpaBHEHUE. IpeaMeTa.
Cpasuutens- | Onpenenars
Hast MOHATHE
XapakTepucTH | «oOMeH
Ka ITPOIIECCOB | BEILECTBY.
IBIXAHWS | XapakTepuzoBar
(orocuHTe3a. | b 00-MEH
Obmen BEIECTB KaK
BEILECTB B BaKHBIA
OpraHu3Me Kak | NpHU3HaK JKHU3HU
BaKHEHIITHH
TpH-3HaK
HKHIHH.
B3anmo-cBs3b
polieccoB
IbIXa-HUS U
dotocuaTE3a
9 | Tpancnopr | Tpancnopt VYcranaBnuBaTh OOBSACHATE POJIB [Tudposas
BELIECTB. BEIIECTB. B3aH-MOCBI3b TpaHCIOPTa nabopatopusi 110
Ucnapenne | Ucnapenwe TpaHCIoOpTa BEIIECTB, 9KOJIOTHH (JaTYUK
BOJIbI BOJIBI BEIIIECTB B UCHAPEHHs] BOABL | BJIAXK-HOCTH, OCBe-
JTUCTBAMH TACTBSAMH. PACTEHHUH. .O60CHOBEIBATE IMEHHOCTH) IH(GPOBOH
Jlabopatopn | TypropHoe pOJIb TIOYBEHHOIO | JATYHK
as pabota 4. | cCOCTOSHHE [IH-TAHHS B JKH3HH | 3IEKTPOIPOBOAHOCTH
«Acnaperu | KIeTox pacTeHui
€ BOZBI CpaBHUBATE H
THCTBAMH pa3IugaTh COCTaB
10 | TIoCIe U 3HaUeHHE
TIOJIUBAY, OpraHu4ecKux U
3, MUHE-PATBHBIX
Typropuoe ynobpeHu# s
| cocrosHue pacTeHHH.
KJIETOK. Hcrnonp3oBaTh
6. 3navenue uH(pOpMaLHOHHBIE
KYTHKYJIbI 1 pecypeEl 7St
IpoOKH B TIOATOTOBKH
3alHuTe [IPe3CHTa-1INH
pacTenuit oT IIPOEKTa O
HCTIapeHUsD» IIPUCTIOCODIEHHOCT
U K BOJIE pPaCTEHHH
Pa3sHBIX IKOJIOTHYE-
CKHUX TpYIII
Knaccudukanust [BETKOBBIX paCTEHHUI
10 | CemeiictBa | OG1uas M3yauts BriiensaTs Paborta c rep-6apHBIM
KJacca XapakTepucTH- | oburyro xa- OCHOBHBIE MaTe-puaioM
HABynonbHbl | Ka. PaKTepUCTUKY IIPH3HAKHU Kac-ca
e CemelicTBa: ce-MelicTB JBynonsueie.Onuc
Pozo-usernsre, | kiacca JIBy- BIBATH
MOTBIHBKOBBIE JONBHEBIE. OTIUHYUTEIBHBIC
) [pU3HA-KU

KpecronBeTHs!

ceMeHcTB




€,
[Tacnénoreie,
CroxHo-
LIBETHBIE.
OTnHYKUTEND-
HBIE TIPU3HAKH
ce-MEUCTB.
3HaueHHue B
TNPUpPOJE H
JKM3HH Yejo-
BeKa.

kracca.PacnosHaBa
Th IPeNCTABUTEIEH
ce-MeHcTB Ha
PUCYHKAX,
repbapHbIX Ma-
Tepuanax,
HATYpalbHbIX
obpexTax.IIpumens
Th TIPUEMBI pabOTEI
¢ OIpe-AeUTeNeM
pactexuit.Mcmons3

Cenbcroxo3si 0BaTh
-CTBEHHBIE uH(GOpPMaHOHHBIE
KYJIBTY DI pecypehl A
HOATOTOBKHA
Ipe3eHTa-IHuH
IIPOEKTa O POJIH
pacTeHu# Kirac-ca
By IOTIBHBIE B
MIPUPOJIE H HKU3HA
YyenoBeKa
11 | Cemeiicta | Obuias W3yuuts Beinensars PaGoTa ¢ rep-0apHbM
Kjacca XapaKkTepucTu | 00IIyIO Xa- NPU3HAKA Kjlacca | MaTe-puajioM
OnHomonbH | Ka. PaKTEePUCTUKY OnHO-IOIBHBIE.
ble CemeiicTra: ce-MeHCTB Omnpepensrs
Jlunelinsie, knacca OnHO- MIPU3HAKHU JIETIEHU
Jlyxogele, IOJBHEIE. . KIIACCOB
3naku. Ot- JIByIONbHEIE H
JTUYHTEIIBHEIE OnHOIONB-HBIE HA
TIpH3HAKH. ceMelcTBa.
3HaueHue B OnuceiBath
npupone XapakTepHbIe

4epThl CE-MEICTB
KJjacca
OnuomonsHble.[Ipu
MEHATH IPUEMBI
paboThl ¢ oIpe-
NemuTeneM
pacrernuii.IIpusonn
Th IIPUMEPBI
OXPaHAEMBIX
BHTIOB.
Hcnone3orars
HH(POPMALHOHHBIE
pecypcesl s
MOATOTOBKH
TIpe3eHTa-IHH
MIpOeKTa 0
MPaKTUIECKOM HC-
[10J1b30BaHUU
pacTeHu#
ceMencTBa
OnHOMONMBHEIE, O
3HAYEHUU 3JIaKOB




[IsT FKHBBIX
OpraHu3MOB

Beenenne —3 4

TemaTuueckoe IJIaHUPOBaHUE B 7 Kilacce

P. 1. PacTeHus — Mpou3BOIMTENM OPraHHYECKOro BemecTsa — 12 1.

P.2. JKUBOTHBIE — IOTPEOUTENH OPraHHYecKoro BemecTsa — 13 4.

P.3. BakTepu, rpubhl — pa3pyIIHTENH OPraHHuecKoro BelecTsa. JInmansukn — 5 9.
O6obienue — 1 4.

Ne | Tema Coneprxanre [leneBas Ko | OcHOBHBIE BUIBI Vicronp30BaHHE
n/ yCTaHOBKA M | JesSTeIbHOCTH 00opo10BaHHS
I ypokxa gec | oOyyarouuxcs Ha
TBO | YPOKE/BHEY-POYHOM
gac | 3aHATHH
OB
PacTeHHs — MPOU3BOAUTENN OPraHUIECKOIO BEIECTRA
1 | [lomgumapcrBo | O6mas N3yunTs 1 Obmas MHuKpOEKOT
Hacrosmue | xapakTepucruka. CTpOEHHE H XapaKTepUCTHKA. g poBo,
BOZIOPOCIIH. Ctpoenue, pa3MHO- | pasMHOMKEHHE Crpoenue, pasMHO- MHKpOIIperna-
IloamapcTBo | JkeHHe BOAOpOCTeH. | BOJI-pOCIHEH JKEHHE BOJIOPOCIIEH. patsL.
BarpsHku. PasnooGpazue Bo10- PasnooOpasue Bogo- | (OnnoknerodHa
Pornp pocneit. Otaens: poceit. OTnens: 1 BOJOPOCIb —
Bojiopocnieli | 3ené-usie, Kpacusle, 3ené-ueie, Kpacusle, | xiamMuaoMoHazna
B BOJIHBIX Bypbie BogOpoCITH. Bypsie romopocu. i)
3KOCHCTEMax. | 3HaueHue 3HageHne BOLOPOCIEH
HOp 1. BOJIOpOCIIEH B B IIPHPOJIE.
"Hzyuenue IPHUPOJIE. Hcnone3oranue
ofHoKIeTo4H | Vicnons3opanue BOJIOpOCTEH
BIX U BOJOpOCITEH YeJI0BEKOM
MHOTOKJIETOY | HEIOBEKOM
HBIX
BOJIOpOCIEi”
2 | Orzmen MoxosunsIe, W3yunts 1 CpaBHHBATE Muxpockor
MoxoBuHBIE | XapaKTepHBIE YePThl | CTPOEHHE U npezcraBuTeneif pas- | HAGpOBOH,
. Ponb MmxoB | cTpoenms. Kitacesr: | pasMHOMeHHE JTUYHBIX TPYIIIL MHKpOIIpena-
B [Tey€HouHMKY W MXOB pacTeHwmit OTHeNa, Je- | paTsl.
obpazopanuu | JlucrocteGensHele, nathk
B0IOTHBIX UX OTJIHYUTEIbHDIE BeIBOIEL. HaspBaTh
9KOCHCTEM YEPTEL CYILIECTBEHHBIE
Jl/p 2. PasmHuoKeH#e MPU3HAKH MXOB.
«CtpoeHnue (Oecmo-nmoe u Pacno3napate
3€JIGHOT0 MXa | MOJTOBOE) M pas- IpeacTaBuTeNIeH MO-
KYKYIIKUH BHTHE MOXOBUIHBIX. XOBHJIHBIX HA
TIeH Mo-xoBunHEIE KaK pUCYHKaX, TepOapHbIX
CIOPO-BBIE MaTepHaliax, JKUBBIX
pacTeHus. 3HaueHue oOnexTax.Beiienars
MXOB B [IPH-POJIE H IPU3HAKA
XKH3HH 9ETIOBEKA. IPUHAIEIKHO-CTH




JTaGoparopHas
paboTa 3.
«H3yuenue
BHEILHErO CTPOEHHS
MOXOBHIHBIX

MOXOBMIHBIX K
BBICLITHM CIIOPO-BBIM
PACTEHHSM.
XapakTepH30BaTh
IIPOTIECCHI Pas-

TEPPHTO-PHH
Pocenu. Ux 3naue-
HHUE B NIPUPOJIE U
JKH3HH 9eJJOBEKA

rojoceMeHHBIX. Mcmomn
B30BAaTh
HH(pOpPMAallMOHHbIE
peCypCHI s
ITOJITOTOBKH
IIPE3EHTa-1IUH
IIPOEKTa O 3HAYEHUHU
XBOMHBIX JIECOB

pacTeHHi» MHOKEHHS 1
pa3BhATHSA
MOXOBHJIHBIX, HX
0COOEHHOCTH.
YcraHaBnMBaTh
B3aMMOCBS3b CTPOE-
HUS MXOB H HX
BO3/IEHCTBUSA HA CPEOY
obutanus.
CpaBHUBATE BHEIITHEE
CTpOEHME 3ENEHOTO
MXa (KyKyIIKHHa
nbpHa) 1 6esoro Mxa
(ctharayma), oT™MEUATH
HX CXOJCTBO H
pazmuuisl. DUKCHPOBa
Th PE3yJILTAThI
HCCIIE10-BaHHUH.
CoOmonaTs paBuiia
paboTEI B KaOu-HETE,
obpartteHus ¢
1ab0paTOPHBIM
obopynoBaHHEM
Otnen Obmas W3y4uuts BrisgBisTes obmue Pabora ¢ rep-
l'onocemenH | xapakTepucTHKA obmyro xa- YepTHl CTPOCHUS U OapHbIM MaTe-
vie. Pornp rOJIOCEMEHHBIX. PaKTEPUCTHKY Pa3BUTHUS CEMEHHBIX | pHAOM
ronoceMeHHsl | Pacce-nenue rojoce- pactenuii.OcBauBarh
X B TOJIOCEMEHHBIX 110 MEHHBIX npuémMsl paboTEI C
DKOCHUCTEME | IIOBEPXHOCTH 3eMJIH. | pacTeHHH oIpe-IenuTenem
taiira JIp. 4. | OGpazosanue cemsn pacTeHHil.
«Ctpoenue KaK CBUIETENBCTRO CpaBHHBaTb CTPOECHHE
1oberos B0-J1ee BEICOKOTO CTIOPBI U CEMEHH.
| XBOHHEIX YPOBHS Pa3BUTHS XapaxTepH3oBarh
pacTeHum rOJIOCEMEH-HBIX 110 IIPOIIECCHI pas-
J/p CPaBHEHHIO CO MHOKEHHS U
5.«CtpoeHue | CiOpOBBIMU. pa3BUTUA TOIOCEMEH-
MYKCKHX, OcobGenno-cTu meIx.JIporaosuposars
HKEHCKUX CTPOEHHS U PaA3BH- [IOCTIEICTBHS HEpa-
IIHIIEK 1 THS IPEACTaBUTENeH [FOHATbHON
CEMsIH COCHBI | Kiacca XBOHHEIE. IesITeTbHOCTH
obrikHOBeHH | ['ono-cemenHbie Ha YeloBeKa sl XKU3HHU
o¥i»




Poccuu

Otnen O6uas M3yauTh BrienaTs OcHOBHBIE | Pabora ¢
IMTokpeiTOCEM | XapaKTEPUCTH-Ka. o011yro MpU3HAKK Klac-ca repOapHBIM
eHHbIE, UIIH CewmeiicTa: XapaKTepucTH JIBYIOTBHBIE. MaTepHaIoM
IlpeTkoBEIE. | PO301BETHEIE, Ky Ce-MEHUCTB OnuceiBaTh
Pomns MOTBUTBKOBEIE, Kiacca IBy- OTIHYHATEIILHEIC
nokpeitoceme | KpectouserHele, JIOJIBHBIE. MPU3HA-KI CEMENCTB
HHBIX B ITaciiénonsie, xiacca. Pacrio3HasaTh
pa3BUTHU CoXKHO-1IBETHBIE. [peCTaBUTENEH C-
semnenenus | OTIHUHTEN-HBIE MEHCTB HA pUCYHKaX,
J/p 6. TIPU3HAKH CEMEHCTB. repOapHBIX Ma-
«IIpusnaxu 3HaveHue B MPUPOJIE Tepuanax,
OJIHOMOJIBHBI | M MKU3HU Yel-BeKa. HaTypabHBIX
X U CenbCKoX034iCTBEH o6bekTax. I [puMeHaTs
IBYJONBHBIX | HbIE KYJIbTYpPbI npuéMb! paboTEI €
pacTeHui» olpe-AenuTeNneM
pactenuii.Mcrmone3osa
Th HH(OpPMAIIMOHHEIE
pecypcel A
TIOATOTOBKH
Mpe3eHTa-1UuH
IPOEKTa O PONIH
pacTeHui Kiac-ca
By IOLHBIE B
IIPUPOAE U KHIHU
YyeJ0BEKa
CewmeticTa Obmas N3yuuth Brigenars npusHakn | Pabora ¢ rep-
KJlacca XapaKTepPUCTHKA. obryto xa- kiacca OnHO- HapHBIM MaTe-
Onnonomenel | CemelicTra: DaKTEPUCTUKY noneHBIe, OmpeAeniaTs | pHaIoM
e Juneiiasie, ce-MEUCTB TIpU3HAKH JEIEHUS
Jlyxoseie, 3maku. knacca Omno- KknaccoB JByI0onbHEIE
OT-IH4YMTENbHBIC TOJbHEIE.. u OIHOI0/IB-HEIE HA

MpH3HAKH. 3HAUCHWE
B IIPUPOIE

ceMelcTBa.
OnuceBaTh
XapaKTepHBIE YEPTHI
ce-MeHCTB Kitacca
Omuaononeable.IIpume
HATBH IPUEMEI paboTEI
C OIIpe-IEeNNuTENEM
pacteruii.lIpusonuTe
IIPUMEPHI
OXpaHseMbIX BHIOB.
Vcnons30BaTh
UH()OPMAIIHOHHEIE
pecypehI UL
MOJrOTOBKH
pe3eHTa-1IHuH
IIPOEKTA O
MPaKTHYECKOM HC-
OJTB30BAHHH
pacTeHuil cemelicTBa
OIHOJIONBHEIE, O
3HAYEHUH 3J1aKOB IS
JKHUBBIX OPraHU3MOB




JKuBOTHBIE — OTpeOUTENH OPraHUIECKOro BeIEeCTBa

Obmasn Cpena oburanus, | [lats obuIyIo 1 BEIIBIATE MHKPOCK?H
XapaKTepH- BHEIII-HEe XapakTe- XapaKTepHBIE i poBo,
CTHKA crpoenue. CTpoe- | PUCTHKY TIPU3HAKK [OJapcTBa | MUKpOIpena-
ToAIapcTBa HHE H [TpocTel-1irM, TIpocreiiinne, WIn paTtsI (ameba,
[TpocrTeiimiue. KUIHEIeATEIIb- Ha ITpUMepe O/1-HOKJIETOYHEIE, 3BIJIEHA
JlaGopatopHas | HOCTb Tu-na tuna Capko/0oBBIE H | 3eJICHad,
pabora 7. CapKO/IOBBIX Ha CapKoJI0oKTyTH sxryrakonocisLPacno | uE(y3opus
«Crpoenue u npuMepe amM&OI- | -koBbIe. Ha 3HABATH TyenbKa)
TIepe/IBU-)KEHUE | MTPO-Tes. IPUMEPE MpencTaBHTENeH Kiac-
uHOy3opun-Ty- | Pasnoobpasue SBTJICHBI ca Capko/JJOBEIE Ha
benpKi» cap-KOIOBBIX 3eJ1eHOR MHUKpOIIpena-
8. Cpena oburtanus, | MOKasaTh parax, pUCyHKax,
«CpaBHUTENFHA | CTPOE-HUE U B3aHUMOCBS3b (ororpadusx.ycrana
A mepe/BHIKEHNE Ha | CTPOe-HHUS U BJIMBATh B3aUMOCBA3b
XapakTepPUCTHKA | IPUMeEpe BIICHBI | XapakTepa IH- cTpoe-Hus U QYHKITHH
OJHOKIETOYHBIX | 3€NE-HOH. TaHUS OT opraHu3Ma Ha IIpH-
OpraHu3MOB» Xapakrep yCIOBHH Mepe aMEORI-IIpOTes.

MATAHHS, Er0 OKpYyKaroLIe O60cHOBBIBATE POIIB

3aBHCUMOCTB OT | Cpefsl TIPOCTEHIITUX B

YCJIOBHH CpeJibL. 9KOCHCTEMaX Y MEHHE

Ipixa-aue, paboTaTthb ¢

BBIIEJIEHUE U pa3- 1a00paTOPHBIM

MHOKEHHE. o0opynoBaHUEM,

Coueranue YBETHUUTENbHBIMA

[IPHU3HAKOB npubopamH.

JKUBOTHOTO U

pacTeHus y

9BIIIEHB! 3€NEHOM.

Pasuoobpaszue

KTYTHKOHOCIIEB
Tun Kumeuno- | Obume uepTs W3yuuts 1 OnuceiBaTh OCHOBHEIE | MHKpPOCKOTI
IIOJIOCTHBIE. cTpoe- CTPOEHUE U NPHU3HAKK [OIIapcTBa | MU(pPOBOI,
Crpoenue u Hug. ' uapa — JKU3HEIEeSTeNb Muoroknerounsie.Ha | Mukpompena-
JKHU3HE- OJIMHOY~HBbIH HOCTh 3BIBATh patbl. (BHY-
IeSTebHOCTD nonutn. Cpena KUIIEYHOIIOIO NpeACTaBHTENeH TUIIA | TPeHHee

00u-TaHus, CTHBIX Ha KH-II€YHOMOJOCTHBIX. | CTPOCHHE

BHEIITHEE U BHY- puMepe Breigenars obmue THIPHI)

TpEHHEE THJIPE, YepTHl CTPOSHHU.

CTPOSHUE. BBIIEHTD OOBsICHATE HA

OcobennocTu OCHOBHBIE MpHMepe Hall4Ke JIy-

KH3HEIe- 4epThI YeBOH CUMMETPHH Y

SITEABHOCTH, YCIOXKHEHUS KUIIETHOIIO-IOCTHBIX.

YPOREHB OpraHu3aIiu XapakTepH3oBaTh

OpraHu3anuy B 10 CPaBHEHHIO npu3Haku onee

CpaBHe-HUHM C ¢ mpo- CIIOKHOM

IIPOCTEHIINMH CTEUIINMH. Oprafu3aluu B

CPaBHEHHH C
[IPOCTERIIUMH

Tun Konsuateie | Mecta oburanus, | Mayunts 1 PacriosHaBsathb MuKpockor
Yye-pBHU. CTPOE-HHE U 0CODEHHOCTH npejacrapuTeneit xac- | uQpoBo, .

KU3HENEATeNb- | YCIOXKHEHMS B ca Ha pUCYHKaX, naboparop-Hoe J 5|



HOCTB CHCTEM
BHYTPEHHHX Op-

CTpOEHUHU
KOJTBUA-TBIX

dororpadusax. XapaxT
€pU30BaTh YEPTHI

000pyo-BaHHKE.
Diex-TpOHHBIE

B IIPHU-POJE U
3HAYEHHE I
4enoBeKa.
JlaGopatopnas
pabora 11.
«Buemnee
CTpOEHHE pa-
KOBWH
PECHOBOIHBIX U
MOPCKHX
MOJLITIOCKOBY

MOJLITIOCKOB. XapakTep
H30BATh YEPTEL
MIPHCIIOCOD-JIEHHOCTH
MOJUTIOCKOB K Cpefie
00u-TaHHs.
DOopMyIHPOBATE
BEIBO/]1 O POJIH JIBY-
CTBOPYATBIX
MOJLTIOCKOB B BOJHBIX
IKOCHCTEMAX, B
KHAZHA
yelloBeKa. Y CTaHABIIUB
aTh CXOICTBO M
paznuyus B CTPOEHUN
PAKOBHH

raHoB. Y POBHH uepBeii kax 60- yCIIOXKHE-HUA Tab- LBl
Oprasu-3annu nee CTpOEHHs CHCTEM
OpraHoB YYBCTB BBICOKOOPraHH BHYTPEHHHX
cBOOOJHOKHBYI | 30-BaHHOM oprasoB.opMyITHPOB
FX KOJIbYATBIX TPYILIIEI 110 aThb BBIBOZ 00 ypOBHE
yepBell u na- CpaBHEHHUIO C CTpPOEHHS OPraHoB
Pa3sUTHUECKHX TJIOCKH-MH U YyBCTB

KPYTJIBIX YepBell | KPYTTBIMU

Jlaboparopras qep-BIMH.

pabora 9.

«Buemxee

CTPOEHHE

JOK/IEBOTO YEPBH,

ero

[epeaBUKEHHE,

pasapa-

JKIMOCTEY.

JIaGopatopHast

padora 10 (110

VCMOTPEHHUIO YUHU-

Tens)

«Baytpennee

CTpOeHUe

NOKAEBOTO

YEPBAN.

Tun Mommockn | Cpena obutanus, | M3yuuts Pasnuyats U [udposoi
BHEII-Hee 0COOEHHOCTH OIpeneNsaTh IBY- MHUKPOCKOII,
CTpOEHUE Ha CTPOEHHUS CTBOPYATHIX nabopatop-Hoe
npuMe-pe Kjacca MOJLITIOCKOB HA PUCYH- | 0060py10-BaHuUeE.
6e33y6Ku. JIByCcTBOPYATEI Kax, pororpadusx, Braxx-Heie
Crpoenue u € MOJI-JIIOCKH HaTYpaJlbHBIX penapa-Thl,
(GYHKIUYM CHCTEM 00beKkTax.O0BACHITh | KOJUIEKITUA
BHY-TPEHHHX B3aMMOCBA3h 00paza | pakOBHH
opranog. Oco- JKHU3HU U MOJLITFOCKOB.
OEHHOCTHU ocobeHHOCTEH DNeKTPOHHEIE
Pa3zMHOKEHHU CTPOEHHS TaOITHIIBI
W pa3BuTHA. Porb IBYCTBOPUYATHIX




momockoB.Cobirona
Th TipaBunIa paboTel B
xabu-nHere,
obpareHus ¢

nabopaTopHEIM
060py/10BaHAEM
10 | Tun Ob1mas BoISIBHTE BriaBnare I'epbapHbIi
UjieHUCTOHOTME. | XapaKTepucTH-Ka, | OCHOBHBIE XapaKkTepHBIe MaTepuan —
Knace ocobeHHOoCTH XapaKkTepHBIE IIpU3HAKH HACEKOMBIX, | CTPOCHHUE Ha-
Hacexomble BHEII-HETO IIpU3HA-KH OIIHCHIBATH UX IIPH CEKOMOT0, THIIBI
' crpoerus. Pa3Ho- | HACEKOMBIX. BBI-TIOJTHEHHH Pa3BHTHIL
o0Opa3sue POTOBBIX | M3y4HuTh TUIIBI nabopaTopHOR
opra-HOB. pa3BU-THS paboTsl. Y cTaHABIMBA
Crtpoenue 1 HACEKOMBIX Th B3aUMOCBA3b BHY-
QYHKIMH CUCTEM TPEHHETO CTPOCHUA H
BHY-TPEHHHX IIPOLIECCOB
opraHos. Pas- JKHU3HEOEATENNEHOCTH
MHOMXKEHHE. gacexombix.Habmona
Pazsutue ¢ Tb, UKCHPOBATH
HETOTHBIM pe3ynpTa-Thl
MIpPEBpaICHUEM. Ha0IIONeHMH, IeIaTh
[pynmnsr BEIBOIBL COOMIONATh
HACEKOMBIX. npasuiia paboTsl B
PasgsuTHE C kabu-HeTe,
MOJHBIM oOparieHus ¢
NPEBPALICHH-EM. nabopaTopHBIM
['pyrnst obopyIOBaHHEM.
HaceKoMBbIX. Pomb XapaxkTepu3oBarhb
KaKI0H CTauu THIIBI PA3BUTHS Ha-
pasBHATHSA cexoMbIx. OOBICHATE
HaCEKOMBIX MPUHIUIIBI
JlaGopatopHas KIaccu(uKa-1Iun
pabota 12. HACEKOMBIX. Y CTaHaBII
«BHeurnee HBaTh
CTPOEHHE CHCTEMaTHYECKYIO
HaceKoMOro» MPHHAIEKHOCTD
- HaCEeKOMBIX. BEIBIATE
pa3uyKs B PA3BUTHH
Ha-CEKOMBIX C
IIOJTHBIM Y HETIOJIHEIM
npeBpalleHueM
IT | OcobGenrnocTH V3y4uth XapakTepus3oparhb Braxubie
Tun XopaoBbie. | BHELIHEro ocobeHHoCTH 0COOEHHOCTH npenaparsl
[To3BoHOYHBIE CTPOGHHS, BHEIIHEr0 BHEIITHETO CTPOCHUS «Pr10b1». Mo-
YKUBOTHEIE. CBSI3AHHBIE C CTPOCHH, PBIO B CBSI3H CO JIEJIb — CKe-JIET
Hanxnacc obuTaHueM B CBSI3AHHBIE C cpenoi oOuTaHus. PBIOBI
Pb10BI1. Bone.Ctpoenue u | obHTa-HHEM B Ocpaupars MpUEMEI
(hyHKIIAH BOJIE paboTEI ¢ ompe-
KOHEYHOCTEH. JeTUTENEM
Oprans! 60K0BOH JKHBOTHBIX. BBISBISTE
JTHHHUU, OPraHbl HepTEI
cmyxa. MPUCIIOCOOTIEHHO-CTH
PaBHOBECHS. BHYTPEHHETO
OnopHo- CTpOEHHUS PhIO K




JBUTATENbHASL
cucrema. Cxener
HETap-HeIX U
MapHBIX [TABHU-
koB. Cxenet
TOJIOBEI, CKEJIeT
xadp. Ocoben-
HOCTH CTPOEHHS U
(hyHK-1uit cucteM
BHYTPEHHHUX
opraHoB. YepThl
Bosiee BBICOKOTO
YPOBHS Opra-
HU3auuy poid 1o
CpaB-HEHHUIO C
TAHUETHUKOM.
JlabopaTopHas
paborta
«Bremmee
CTPOGHHUE H
0COOeHHOCTH
TiePEIBU-KEHHS
peIoBI JI/p 13.
«BuyTtpensee
CTPOEHHUE PBHIOBI)

0OHUTaHUIO B BOJIE.
Habmonats u
OIKCHIBATE BHEIIHEE
CTpOEHHE H
0COOEHHOCTH
repeIBH-JKeHHs PBIO B
X0/JIe BBITIOJIHEHNS JIa-
6oparopHOi
paboter.CobmroaTh
IpaByiia OBE/IEHNUS B
xabuHeTe, 0OpaleHus
¢ 1abopaTop-HbIM
00opyaIOBaHHUEM.
YcraHaBnuBaTh
B3aUMOCBSI3b CTPOE-
HUS OTJENbHBIX
yacTell ckenerta peid U
UX QYHKITUH.
BrisBisarTe
XapaKTepHBIE YEPTHI
CTPOGHHS CHCTEM
BHYTPEHHUX Opra-
HOB.CpaBHUBAThH
0COOEHHOCTH
cTpoeHus U QyHKIIHUN
BHYTPEHHUX OpraHoB
peId M JIaHIIETHHKA.
XapaKkTepH30BaTh
YEPThI yCIOKHE-HUS
OpraHu3aiyy pso

12 |. XapakTepHbie H3yuuthb VcTaHaBIHBAaTh Biaxusie
Knace YEPTEl CTPOEHUST | 4ePTHI CTPOE- B3aUMOCBS3b CTPOE- Tpernaparsl
3eMHOBO/THEIE CHCTEM BHY- HUA CUCTEM HUsl OPTaHOB U CHUCTEM | «3EMHOBOJI-

TPEHHHUX OPraHoOB | BHYTPEH-HHX OpraHoB ¢ UX HBIE»
3eM-HOBOJHEBIX 110 | OPraHoB (GYHKIUSIME H CPEJIo
CpaBHE-HUIO C 3eMHO-BOJHBIX obutanusa.CpaBHUBAT
KOCTHBLIMH pBIfa- | 110 cpaBHE- b, 00006mI1aTEL
Mu. CXOICTBO HHUIO C HH(QOPMa-IHIO O
CTPOEHHS KOCTHBIMH CTPOEHHUH
BHYTPEHHUX peIdamu BHYTPEHHUX Opra-HOB
OpraHoB amubuit u peId,
3EMHOBOJHBIX U IienaTh BEIBO-
peib 161 OnpenenaTh
uepThl D0JIee BBICOKOH
Oprasu3aliu
3eMHOBOJHBIX I10
CpaB-HEHHMIO €
pEIOaMu

13 | ¢ CxopcTro u Wayuuts YcranapiuBaTh Braxusie
Knace pazinnyus YePTHI CTpOe- B3aHMOCBSI3b CTPOE- mpernaparsl
IIPECMBIKAIONME | CTPOSHUS CHCTEM | HHS CHCTEM HUS BHYTPEHHHX «IIpecmer-
CFlsi BHY-TPEHHHX BHYTPEH-HUX OpraHoB U CHCTEM KaloIIHECs»

Oprasos Ipe-
CMBIKAFOIIHXCS U

OpraHoB
IPECMBI-

OpTraHoB PENTHIIHH,
uX QYHKITHA ¥ Cpelsl




3EMHO-BOJHBIX.

KaIOIIUXCS 10

oburanug. BEIIBIATE

YepThl IpU- CpaB-HEHHUIO C yepTsl Oostee BEHICOKOM
CIOCOOIEHHOCTH | 3€MHOBOIHBIM Op-raHU3alHA
[PECMBIKAIOIIUXC | H. IPECMBIKAFOIIUXCS 10
st K JKU3HHU Ha CPaBHEHHIO C
cymre. Pas- 3eMHOBOIHBIMU. Xapa
MHOKEHUE U KTEpU30BaTh
pa3BUTHE. IIPOIIECCEHL Pa3-
3aBUCUMOCTE MHOKEHHUS 1
rOJI0BOTrO pA3BHUTHS JeTEHBIIIEH
YKU3HEHHOTO y IIPECMBIKAIOIIUXCS.
LHKIIA OT Mcnonp3osars
TEMIIepaTyPHbIX HHOPMALMOHHEIE
yCI10-BHH PeCypChI 1A
MOATOTOBKH
[pe3eHTa-11H
TIPOEKTa 0 FOJI0OBOM
JKU3HEHHOM LUKIIE
penTuini, 3abote 0
IOTOMCTBE
14 B3anmocea3b M3yuuTh XapaKTepH30BaTh Yyueno [Itu-
Knacc ITtuis. BHEIIHETO B3aMMOCBA3b 0CODEHHOCTH e, [lepps
CTPOEHUS U BHEIIHET0 BHEIIHErO CTPOCHUS | IITHIIBL, MH-
puUcrocob- CTPOEHUS U TITHI] B CBSA3H C MX Kporipenapa-Thbl
JEHHOCTH NTHIl K | IIPHUCIIOCO0IIEH npucnocobaeHHocThO | «Ilepbs NTHILY,
noiéry. Tursl HOCTH IITHIL K K moéTy.OOBSICHATE | CKENET royyos.
NIEPHEB U UX noJETy CTpoeHHUE U (YHKIIMH
GyHK-HA. YepTh! [e-pheBOro MOKPOBa
CX0JICTBA K Tena
pazmiaus IITHIL Y CTaHABIHMBATE
IIOKPOBORB TITHIL H YepTHI CXOJCTBA U
penTHIN. pasnuyus MOKpoOBOB
JlaGoparopuas TTHIL H PENITH-
pabora 14. nuit.M3yuaTs u
«Buenrnee OTIMCHIBATE
CTPOGHHE NTHUIIBL 0COOEHHOCTH

Crpoenue re-
peeBy» M3meHeHus
CTPOEHHS CKeJeTa
NITHIL B CBSI3H C
[pUCnocodIeH o
CThIO K MOJETY.
Ocobennoctu
CTPOEHHA
MYCKYIaTyphl 1
e€¢ QyHKIMH.

[ puuunsr
cpacTaHius
OTIENBHEIX
KOCTeH ckenera
OTHII.
JIaBoparopHas
pabora 15.
«Ctpoenne

BHENTHEr0 CTPOEHHUS
[THUI] B XOJI€ BhI-
HOJTHEHMS
nabopaTopHO#
paboteL.Cobaronars
npaBusia paboThl B
Kxabu-HeTe,
obpamenns ¢
nabopaTopHBIM
obopynoBaHueM




CKeIeTa IITH-IIBI»

15 OcobennocTr N3yunTh OmnuckiBaTe BrnaxHbIe
Knace CTPOCHHUS CKeNer " XapaKTepHbIE npernapaTsl
MiieKOnuTaoI# | OIIOPHO- BHYTpPEHHEE 0CODEHHO-CTH «Kpomuk»,

& JIBUTaTENIbHOM CTpOEHHE crpoenus ¥ QYHKIMH | CKeleT Mile-
CHCTEMBEL MJIEKOTIHTAIOI] OIOp-HO- KOTIUTAFOIIETO
YporeHs opra- HX JIBUraTeNbHOMN
HHU3aMH HEPBHOH CHCTEMEI, HCIIOJb-3Ys
CH-CTEMBI T10 NIpAMEepPs] KUBOTHBIX
CpaBHEHHIO C PasHBIX Cpex,

APYTUMHA obutanua.lIposoauTs
[I03BOHOYHBI-MH. HaOMIONEHUS U
XapakTepHbie (bukcupo-BaTe UX
YepThl CTPOCHUS pe3ynbTaTEl B X0/1€
NuLieBapu- BEIMOJTHE-HUS
TEJNLHOH CUCTEMEI nabopaTopHO#
KO-TIBITHBIX H paboTeL. XapakTepH30
IPBI3YHOB. BaTh 0COOEHHOCTH
Yenoxuerue CTPOEHUS CHCTEM
CTPOEHUS H BHYTPEHHUX Opra-HOB
GyHruni MJIEKOIHUTAIOLIHX 110
BHYTPEHHUX CPaBHEHUIO C
OpraHoB. pPenTHIHIAMEA. APryMeH
JlaBopatopsras THPOBATE BRIBOJBI O
pabora 16. [IPO-TPECCUBHOM
«CTpocHue PasBUTHH
CKeJeTa MIIEKOITUTAr0-
MJIEKOTTHTAFOIIX mux.Cobmoaare
» npasuia paboTel B
kabu-Herte.
obpareHus ¢
1abopaTOpHEIM
obopynoBaHueM
|
Bakrepun, rpube! — pa3pymIuTeTn OpraHuueckoro BemecTsa. JIMmaiHuKy

16 | Ctpoenne u baxtepun: XapakTepuson OmnuceiBaTh PaccmarpuBsa-
KU3HENEATENIbH | CTPOSHUE H aTh pasHooOpasHbIe Hue DakTepuii
OCTb KH3HEEATENBHOC | 0CODEHHOCTH dopMEI Ha FOTOBBIX
Gaxrepuii. Th.baktepun — CTpOE-HHL DakTepuaIbHbIX MUKpOIIpera-
3HaveHue NPHEMMTHE- DaxTepuit. KJIETOK Ha PUCYHKE parax ¢ uc-
Oaxrepuii B HbIE yueOHuka.Pasnuuate | moas3oBaHUEM
MIPHPOIE U OJIHOKJIETOYHBIE TIOHSATHS: MHUKPOCKOTIA.
JKHA3HH YEJIOBEKA | Op-TaHMU3MBI. «aBTOTPOMBI»,

Ctpoenne 6ak- «TeTepoTPO(EI»,
TEPHH. «ITPOKAPHOTEIY,
Paszmuoxenwe. «IYKapHOTHI».
Oaxrepnit XapakTepu3oBaTh
OCNEeHeM KIeTKH HpOI_IECCbI JKH3HE-
Hajpoe. bakre- ACATEIBHOCTH

PHH KakK caMasa
APEBHALA I'DyTINa

DaxTepuu Kak rpoxa-
puoT.CpaBHHBATE U




OpraHu3MOB. OlIEHHBATh POJIb
[Tporeccel baxTe-puii-
KH3HEIEe- aBTOTPO(OB H
TENBHOCTH fakTepuii-reTepo-
DaxTepuit. TpooB B
ITonsarue 06 npupoieyY MeHne
aBTOTpOdax u paboTaTth ¢
rerepoTpodax, nabopaTOpHEIM
IIpoKa-pHOTaX H o6GopyoBaHHEM,
3yKapHoTax YBETMIUTEIILHBIMY
npubopamMH.
17 | T'pubbl. Obmas | Muoroobpasue u | XapakTepu3oB [ogpaspenars ["'oTOBUTE MH-
XapaKTepUCTHKa | 3Haye-HUe atb HIJISIIOYHBIE TPUOBI HA | Kpompenapar
| - MHOTrOOGpasue | rpudos. CTpOEHHE TJIACTHHYATHIE U KYJIBTYpPBI
rpuboB. Crtpoenne IISITTOYHBIX Tpy6uatsie.OnuceBat | apoxckei.M3yda

LIISTIOYHBIX rpuboB. b CTPOEHHE Th ILJIECHEBbIE
rpubos. TUIECHEBEIX TPUOOB 10 | TpUOEL 01
IInecuensie PHCYHKY MHUKPOCKO-ITOM
rpubel, BX yuebHnka.O0BACHATE | IPH Ma-JIOM
HCTIOJIb30Ba-HUE B TEPMHHBI YBEU-YEHUH Ha
3paBOOXPaHEHNH «aHTUOHOTHUK» U rO-TOBBIX
(anTHOHOTUK «reruIITEEY . Pacmo | m\MHKpoIipena-

TIEHHUIIAJI-JTUH ).
OnHoxneTouHsie
rpuds —
apoxacu. Mx
MCIIOJIb30BaHKE B
XJ1e-00MeYeHUH U
[IMBOBape-HUK.
Crenobusiec u
S00-BUThIE
rpubel [papuia
cOopa
yrotpebneHus
rpuboB B HILYy.
[Tapasu-Tuyeckue
rpudsl. Poss
rpubOB B IIpUpoIe
A HH3HU
YeJ0BeKa

3HaBaTh CHEAOOHBIE U
STOBU-THIE [PUOBI HA
TabIuIax ¥ puCyHKax
ygeOHuKa. YuacTBoBar
b B COBMECTHOM
o0CyIKe-HUH [IPaBUT
cbopa u
WCTIONB30BaHUS
rpuboB.O0BICHATE
3HayeHne rpudoB A
Ye-JI0BeKa M IS
IIPUPOJIEL

parax.JNeKTpoH
-HBIe TAONHIIBL U
TIJIAKATHIL.

Bpenenue — 2 4

Tematuueckoe mnanuposanue B 8 Kiacce

P.1. HacnenctreHHOCTS, cpesia u 06pa3 KH3HH — QAKTOPbI 3MOPOBES — 6 U

P.2. TlenocTHOCTE Oprann3ma 4eoBeka — OCHOBA er0 KH3HEeAeSTEbHOCTH — 7 1.
P.3. Onopuo-nsurarensuas cicrema. OU3HYECKOE 30pOBLE — 7 4.

P. 4. Cuctems! xu3neobecneyenns. opMupoOBaHHe KyILTYPEI 310POBbS — 28 1
P.5. PenpomyKkTHBHAS CHCTEMA ¥ 3H0POBhE — 3 d.
P.6. Cucrems! perysi sxussenestensoct — 7 4.

P.7. Cas3b opramusma c oxpyskaromeis cpenoir. CeHCOpHBIE CHCTEMBI — 6 1.

O000menue — 1 u.




Ne | Tema Conepxanue LleneBas yeranoska | Komn | OcHoBHble BHBl | Wcons3oBaHue
n/ ypoxa YeCTB | AesSTEeBHOCTH obopooBaHUA
I 0 o0yyaromuxcs Ha
4aco | ypoke/BHEY-
B POYHOM 3aHSITHH
PacTeHHs — IPOU3BOIUTETH OPraHUYECKOrO BEIIECTBA
1 | Knerka — Crpoenue N3yuuts ctpoenue, | 1 Haseisats MuxkpocKon
CTPYKTYpHa | OpraHusma XMMHYECKHI cOCTaB OCHOBHBIE YacTH | HU(PPOBOH,
g eIMHHUIIA 4eIOBEKA: KJIETKH TaK JKe Mpo- KIIETKH. MHKpOTIpera-
OpraHm3Ma | KJIETKH, TKa-HH, | IIECCEI OnuceiBath paTsl, nabo-
OpraHsl, KU3HEEATEND- bynxnun paTtopHoe
CHCTEMBI HOCTH OpraHOHI0B. obopynoBa-Hue
OpTaHoB. OOBACHATL
Meronsr uzyue- TIOHSATHE
HUS$l JKUBBIX «hepmeHT».
OpPTraHU3MOB: Paznuuats
Habmoenue, mpoIece pocTa 1
U3Mepe-Hue, nporece
SKCMEPUMEHT. Pa3BUTHIL.
Jlabopatopuas OrnuceiBath
pabora 1 [IPOLIECC ASTIEHHS
«JlelicTBUE KJIETKH.
(bepmenTa BeImonsuaTs
KaTajla3bl Ha 11abopaTOpHAIH
IIEPOKCHT OTIBIT, Ha-
BOJOPOI» OmronaTs
[IPOUCXOIAIINE
SIBIIEHHS,
(hUKCHPOBATH
peBYI[LTaTBI
HabmoIe-Hu4,
JleNnath
BeIBOABL.Cobmmoz
aTh MpaBHIa
paboTHI B Kabu-
HeTe, obparneHus
¢ nabopaTopHbEIM
obopynoBaHHEM
2 Kommnonent | Crpoenne O000mHTE " 1 Omnpenenats Muxkpockon
Bl opraHu3sma YIIyOUTh 3HAHWS TIOHSATHS: IH(poBoii,
OpraHM3Ma | 4YeJOBeKa: yUallHuxcs 0 pasHbIX «TKaHB, «CH-~ MUKpOIIpera-
4eJI0BeKa. KJICTKH, TKa-HH, | BHOAX W TH-TIOB Harey, pathl TKaHeH
OpraHsl, TKaHeil yenoseka «ue#pornusy».Haz
CHCTEMBI BIBaTh THIIBI U
OpraHog. BHIIBI TKAHEH I10-

MeTtons! uzyye-
HUS HKHBBIX
OpPTraHH3MOB:

3BOHOYHEBIX
JKUBOTHEIX.Paznu
YaTh Pa3Hble

Ha0MIeHHE, BHIBI U TUIIBI TKa-
u3Mepe-Hue, Heil. OnuckeIBaTh
9KCIIEPUMEHT. OCOOEHHOCTH TKa-
Jlabopatopnas Hell pasHbIX
pabota 2. THTIOB.




«Knetku H
TKAHH TI0],
MHUKPOCKOTIOM»

CobmonaTh
IpaBuia
obpartenus ¢
mukpockonoM.Cp
ABHMBATH
AILTIOCTpALAU B
yuebHH-Ke C
HATYpalbHBIMU
obbexTamu. Beimo
THATD
HaOIOIEHNE C
TIOMOIL(BIO
MHKpPOCKOTIa,
OTIHCHIBATE
pe3ynbTaThl.Cobm
FOlIaTh IpaBHIIa
paboTHI B kabH-
HeTe, oOpalneHus
¢ nabopaTOpPHBIM
obopynoBaHHeM

O6mmee
CTpOEHHE
cKenera.
Ocegoit
CKeJeT
Crtpoenue,
COCTaB |
coemuHe-
HHE KOCTeH.
Jlabo-
patopHas
paboTa 3.
«Ctpoenue
KOCT-HOH
TKaHU»
JlaBoparopu
as pa-bota
4. «CoctaB
KOCTei»

Onopa u
JIBIDKEHHE,
Onopuo-
JBHUTATENEHASA
cHCTEMA.
MeTos1 H3yye-
HMS JKHBBIX
OpraHHU3MOB:
Habmomenne,
HU3Mepe-Hue,
OKCIIEPHMEHT.
CxeneT ronoBsl
U TYJIO-BHILA.
Cxenet
KOHEYHO-
creit.CTpoeHrie
CKeleTa Tos-COB
KOHEUYHOCTEMN,
BEpX-HEW U
HIDKHEH
KOHEYHO-CTEH.
Cxener
xoHegHocTedCT
pOEHHE CKeNeTa
TI0S-COB
KOHEHHOCTeH,
Bepx-Hel n
HMHKHEH
KOHEUYHO-CTeH.
JLP. 5.
«HMcenenopanue
CTPOEHHUS
IJICYEBOTO
mmosican

M3yuuts cTpoeHHE,
COCTAB U THUIIBI
COell-HEeHHUS
Kocte#. M3yuanuTts
CTPOEHUE U
0COOSHHOCTH
CKEJeTa rOJIOBBI I
TYJI0BHLIA

I~

a3bIBaTh 4acTH
CKeneTa.
OnuceBarh
thyHKIAU
ckenera.OnuchIBa
Th CTPOEHHE
TpyOUaTEIX KO-
CTEeH U CTpOEHHE
cycrara.PackpsiB
aTh 3HAYEHHE
HaJKOCTHHIIBL,
XpAia,
CyCTaBHOM
CyMKH, I'y69aToro
BEIIECTBA,
KOCTHOMO3I'OBOH
10JIO-CTH,
JKENTOro
KOCTHOI'O MO3Ta.
OOBACHATD
3HAYEHUE
COCTaBHBIX
KOMITOHEHTOB
KOCTHOH

TKaHHU. BEITOIHAT
b J1a00paToOpHEIE
OTIBITEL,
(UKCHPOBATD.
OmnuceIBaTe ¢
[TOMOIIBIO
HJUIFOCTPa-IIUH B
yueOHUKE
CTpOEHHUE
yepena.HaseBarsb

PaGota ¢ My-
nsoxoM «Cxe-
JIET YesioBe-
Ka»
DIeKTpOHHBIE
TaOJIMITEI U
[IAKATHI




OTIENbI
TI0O3BOHOYHHAKA B
JacTH

1103BoHKa. Packphl
BaTh 3HAUCHUE
yacTeH 1mo-
3BOHKA.
OObsICHATH CBA3b
MEIKILY
CTpOEHUEM H
byHKIHIMEI
TIO03BOHOYHHKE,
rpyn-

HOH KJIETKH.
HassiBaTe vacTu
CBOOOTHBIX
KOHeU-HOCTEeH U
TIOSICOB
KoHeyHocte#.On
HCBIBATH C
IIOMOIIIBIO
MILTIOCTPA-IIAHA B
yaeOHuKe
CTPOCHHE CKENeTa
KOHEYHOCTEH.
PackpeiBath
IIPUYUHY
pasznu4us B
CTPOEHHH I10sICa
HIKHEX
KOHEYHO-CTEH ¥
MY)KYHH U
JKeHITHH. BRIIBRIA
Th 0CODEHHOCTH
CTPOCHHMS CKelleTa
KOHEYHOCTEH B

xozne Habmmo-
HNeHUs
HaTypalbHBIX
00BEKTOB
Meimeunas | Onopa u PackpsITh CBA3E 2 PacxpsiBaTh MHuKpPOCKOII
cucrema. TIBHIKCHHE, byHKUHH 7 cBsI3b QYHKIMU U | HUPPOBOH,
Crpoenune u | OmopHo- CTPOEHHS, a TAKKE CTpOe-HU4 Ha MHKpOTIpena-
hyHKIMU JIBUTATENEHAS pasmHYHi MEXITY npumepe paThbl MbIIIEeY-
MBIILLII. cHcTema. IIATKHMH H# pasmaynii MeyKTy | HOHM TKaHH.
Pa6orta Meroast CKENeTHBIMH IIIaJKUMH | OneKTPOHHEIE
MBILIL] H3yYCHHS MEIITIIA-ME CKeIeTHBIMH TaOITHUIIBL
- JKUBBIX qeJIoBeKa. MBIIIIIAMH, [Mudposas
OPraHu3MOoB: MHMUYECKIME H | 1a6OPATOPHS IO
Habmo1eHue, KeBaTeNbHBIMH (H3HONO-THA
H3MEpEeHHe, mermamMu.Onue | (maTauk
SKCIEPUMEHT. BIBATH C CHIIOMED)
[Ipakriueckas TIOMOIIIBIO
pabora: WITIOCTpa-1IH B




«W3yuenue yueOHHUKE
PAaCIIONoKe-Hus CTPOEHHE
MBIIIILL TOJIOBBIY CKEICTHOH
MBIIIIIBL
Crpoenue Tpaucropt M3yunTh 1 Ompenensarts MHuKPOCKOIL
CepIeyHo- BEILECTB. BHYTPEHHIOIO CPeNy TOHSATHS: Muxpockon
cocynuctoit | BHyTpenHs opraHusma «rOMEOCTas», A POBOT,
CHCTEMBI cpena op- uyenoBeka, eé «(bOpMEHHBIE MHKPOIIpena-
raHu3Ma, CTPOEHHE, COCTaB U 9JIEMEHTEI partsl
3HaYeHue eé (hYHKIHAH. KPOBHY,
TIOCTOSIHCTBA. «IImasmMay,
KposenocHas 1 «@HTHUTEHY,
miMpaTHueckas «AHTUTEION.
CHCTEMBI. OOBACHATD CBSI3b
Kposs. JInmda. MEX1y TKaHEBOH
MeTomagl JKUIKOCTERIO,
U3yUEHUS auMQoH 1
IKHBBIX ITa3MOil KPOBH B
OpraHf3MoOB: Ha- OpraHu3Me.
bironenie, OmnuceIBaTh
H3MEpeHHe, (bYHKIHA
SKCHEPHMEHT. kpoeu.HasriBaTe
JIaGopatopras QynKIAR
pabota 6. SPUTPOIUTOB,
«CpaBHeHHE TpoMOOLHUTOB,
KPOBH 4ellOBeKa JTIEHKOIIUTOB.
C KPOBBIO OmnmceBaTH
ASTYUIKIA» BKJIa/1 PyCCKOH
HayKd B pa3sBHTHE
MemunuHbL Onue
BIBATH C
TIOMOLIBIO
HILTIOCTpa-1uH B
yaeOHHKE
mporecc
CBEPTRIBA-HUS
KPOBH H
(haronuros.
Beimoneare
nabopaTopHbIe
Ha0II0-IeHH C
TOMOILBIO
MHKPOCKOTIA,
(huKCcUpoBaATH
pe3}’J'IBTElTBI
Habmroae-Huit,
nenaTh
BBRIBOEL CoOIIO 1
aTh HpaBmia
paboThl B KadH-
Hete, oOpalneHus
¢ mabopaTopHbIM
000pyHOBaHUEM
Hswxenue | Tparcropt W3yunTh OpUUMHEL | 2 OnuchBaTh ¢ Iludposasd




KPOBH 110 BELLECTR. IBHIKEHHST KPOBH 110 | [IOMOIIBIO naboparopus 1o
cocymam, Kposenocnas u | cocynam. HIITIOCTPa-Uui B | GH3HONO-rHH

nuMpa- ) yueOHHKe (mataux YCC)

THYecKas CTpOEHHUE Cepama

cuctemsl. Kpo- U Ipouece

BSIHOE JaB/IcHHUE CepIeYHBIX

M TyIIbC, cokpamenuii.Cpa

Mertoner BHHBATE BUJIBI

U3YYCHHS KPOBEHOCHBIX CO-

HKHUBBIX CYZIOB MEXIY

OpraHH3MOB: coboit.OmuceiBar

HaOmo1erwe, b CTPOEHHE

U3MEpPEeHHe, KPYTOB KPOBO-

OKCHEPHUMEHT. obparrerusl.

Ipaxtnyeckas Ilorumats

pabora pasnnuue B

2.«Onpenenenn HCIO0JIb30Ba-HUH

€ UC[C, IpUIaraTeasHOro

CKOpOCTH «apTepHaIb-HbII )

KPOBOTOKa», NPUMEHHUTENBHO K

3. BHJly KPOBH H K

«Hcenenoranne cocynam

pe-

¢nextopuoro

MPHUTOKA KPOBH

K MBILITIAM,

BKJIFOYUBIIHMCS

B paboTy»

Jp 7.

«Onpenenenye

MUHYTHOIO

00bEma

KpoBOOOpailieHn

sl KOCBEHHLIM

METOIOM B

TIOKOE H TIoCIIe

bu3nueckoit

Harpy3xm»

Wsmepenne

apTEPHATBHOIO

NaBIIeHHS.

Onpenenenne

CHCTOJIHYECKOro

H MHHYTHOTO

00bemMOB KpoBH

pacueTHLIM

METOI0M
Perynanus Kposerocnas u N3yyurs pabory PackpriBats [udposas
kposoobpa | nnmda- Cepaua ot ¢pusuge- ITOHSITHS: IrabopaTopus 1o
IEeHus THYECKas CKHX Harpysokx u «TPEHHPOBOY- pu3HONO-THH
Ipenynpesx | cucrenm. Bpen | mmusmus HEIH 3(hdexty, (apTepuas-
JeHHe TA0AKOKYPEHHS. | HEraTHBHbIX «byHKIHOHATBHA | HOrQ JlaBJIC-HHS)
3abojieBan | Metoip haxTopos 1 Ipobay,
Hcepiuan | maygemms OKpYyKaro-1ei «IaBsmas




COCY/I0B. KUBBIX Cpensl MOBA3KAY, KTYT»
OpPraHu3MOB: Ha- OO6BiIcHATE
Oironenue, BaJKHOCTh
H3MEpeHHe, cHcTeMaTHye-
OKCIIEPHMEHT CKHX (PH3HYECKHX
ITpakTnyeckas Harpy3oK st
paboTa 4. HOP-MaJIbHOT'O
«JlokazarenscTn COCTOSIHUA
0 Bpesa cepana.Paznuuar
TabaKoKypeHus b IIPU3HAKU
» Pas3InYHBIX BH-
II0B
KPOBOTEUEHUH. A
HAJIM3UPOBATh U
060011aTH
HH(QOP-MAIHIO 0
TIOBPEIKIEHHSX
Oprason
KPOBEHOCHOU
CHCTEMEI
npuémax
OKa3aHus [IEPBOH
OMOIIY B XOI€
IPOJOKEHHUS
paboTe! Hax
TOTOBEIM
IIPOEKTOM
«Kypcsl mepsoii
IOMOIIX JIJIsT
IIKOJILHIKOB))
Obobmenne | Vipennenne Bocnuranue Gepex- Paznmuyate [Tudposas
Bnusiuue 3I0POBLY. HOTO OTHOTUEHHS K IpH3HAKH nabopatopus 1o
bu3Hye- Bnusnue CBOEMY 37I0POBEIO, Pa3IUYHBIX BH- (husHono-rEm
CKHX (rsuyeckux IPUBHTHE HHTEpPECA OB (naTyux YCC u
YHIPOKHEHH | YHP&KHEHUH HA | K M3yUeHHIo KpoBoTeyeHui.O | apTe-pHalbHOTO
i Ha OpraHbl npenMera IIHACHIBATE C JIABIICHUS]
CepledHo- CHCTEMBI ITOMOIIIBIO
cocy- OPraHoB. HJUTIOCTpa-1Ui B
TUCTYIO Meroini y4eOHHKE MepBI
CHCTEMY H3y4eHUs OKa3aHus mepROM
JKHEBIX MIOMOIIH B
OpPraHH3MOB: 3aBHCHUMOCTH OT

HabmoaeHue,
H3MepeHiie,
9KCI-PHMEHT.
Mpakrrueckas
pabota 3.
«DYHKUHOHANE
Has cep-JeqHo-
cocynucTas
npodax

BHIA
KpoBoTeueHus.B
BITTOIHSATE OIIBIT
— BpaTtsb
bynximo-
HAJBHYIO TIPO0Y;
(uxcupoBats pe-
3YJBTATHL;
TIPOBOJIUTH
BBIYUCIICHHS H
AENaTh OEHKY
COCTOSIHES




cepana 1o
pe3yibTaTam
onblTa.Cobmonar
b IIpaBUIa
paboTsl B kabu-
Here, obpamenus
¢ nabopaTropHbIM
000opyI0BaHHEM.
AHaU3UpPOBaTh U
0006mmare
HH(OP-MAIHIO 0
TIOBPEIKICHUSIX
OpraHoB
KPOBEHOCHOMH
CHCTEMBI U
npuémax
OKa3aHUsl IIePBOH
IIOMOILY B XOJIE

JKHBBIX Op-
TaHU3MOB!
Habmonenye,
u3Mepenue,
3KCIIepi-
ment.JIabopato
pHas pabora 8.
«Coctas
BIBIXAEMOI'0 H
BBIILIXAEMOT0
BO3/IyXa»

110 CPaBHEHUIO CO
CTpOEHHEM
JIETKHX ¥
IIpeacTaBUTENEH
JIPYTUX KJIACCOB
10-3BOHOYHEIX
KHBOTHBIX.Packp
BIBATh POJIb
reMornobuHa B
ra-3oo0MeHe.
Beimonusare
adopaTopHEIi
OIIBIT, Ae-1aTh
BBIBOJ 110
pesynbTaTam
omnpita. Cobmomar
b IIpaBuia
paboTEl B Kabu-
HeTe, obpainenus
¢ 1abopaTopHEIM

IIPOIOJIKEHHS
paboTHI Hat
TOTOBBIM
IPOEKTOM
«Kypce! nepsoii
[TOMOIIIH JITIs
HIKOJIEHHKOBY
9 | Crpoenne u | Terxanme. Wzyunts crpoenne Omnmucesats [udposas
byHKIHHI Jsixatensuas JIETKHUX W MEXAHU3M CTpOCHHE JIETKKUX | mabopatopus 1o
Opra”os CHCTeMa. razoobmena. qeJ0-BeKa. 9KOJIOTHH
IBIXAHUS I'az006Mmen B OO6BACHATE (matunk oxu-cu
TNETKUX K IPeUMYyIIeCcTBa yriepoa,
TKaHgx. Mero- allbBEOJIIPHOTO KHCIOpo/a,
Ib] H3YUCHUS CTPOCHHS JIETKHX | BIAYKHOCTH)

@ Jbxarensu

Heixaune.

obopymoranuem

\ Cdopmmposars 3na- | 1

OnuceiBaTh

| Mucbposas




BIE JIBH-
YKEHUSA
bonesnu
OpraHos
TBIXaHus

JlsIxatensHas
cucrema. Bpen
Tabako-
KYPEHHSL.
Mertoner usy-
YEHHS JKHBBIX
OPraHH3-MOB;
HaOmonenue,
H3-MepeHue,
OKCIIEPHMEHT.

JlaGoparopuas

pabora 9.
«JlpIxarennubie
JIBHIKCHUS)
10.«HM3mepenue
obsema
IPYAHON KITeTKH
Y 4eNIOBeKa NnpH
JbIXaHHH
11.«Kaxk
IIPOBEPUTE
CaTypauuio B
TOMAaIHKX
YCTOBHSAX»
Perynsanusa
IbIXaHHUS.
I'nruena
OpraHoB JbIXa-
HusL.
3aboneBanus
opra-HOB
JBIXAHUS U UX
HpeayTiPeXKAeHH
e. Un-
(exuHoHHbIe
3aboseBanus u
MEpBI HX
popuIaKTHKH.
Bpen
TabaKoKypeHus.
IlpakTuyeckas
pabora 6.
«Onpenerenue
3aIbl-IEHHOCTH
BO3yxXan

HUSL 0 MEXaHHU3Me
JIBI-XaTelbHEIX
JBHDKEHHH,
Pa3BUBATH [TOHATHE
«razoodmeny.

byHKIIHH
nmradparmer. Haset
BaTh OpraHel,
Y4acTBYIOIITHE B
npoiecce
IbIXaHusg. BEIToH
STh
1a00paTOPHBIH
OTIBIT Ha 'OTOBOM
(1mH
U3TOTOBJIEHHOM
camo-
CTOSTENIBHO)
MOJIETH,
HabmonaTE
MIPOUCXOASIIIHE
SIBIICHHS U
OIUCHI-BATh
IIPOLIECChl BIOXa
u
Beroxa.Cobmrona
Tb IIpaBHIa
paboTsl B kabH-
HeTe, obpareHust
¢ 1abopaTopHEIM
obopynoBaHuem
Packpriath
TIOHSITHE
OKU3HEHHAS
EMKOCTB
nérxkuxy.OobacHs
Tb CYTh
OIIACHOCTH
3abone-Banus
TPHIIIIOM,
TybepKynésom
JIET-KHUX, pakoM
JIETKUX.
Hazwpats
(axTops,
crocobeTByIO-
LIHE 3aPaKSHHIO
TyOepKyIé3om
JIEr-
kux.Hasemsars
MEPHL,
CHHYKAIOIITHE
BEPO-ITHOCTh
3apakeHus
Bonesusamu,
IIepeIaBaeMbIMU
gepes
BO31yX.Packpeisa
Th CIIOC06

nabopaTtopus 1Mo
(hu3uoNO-rUn
(matami
9aCTOTHI JbI-
XaHUs)
[udposas
naboparopus o
9KOJIOTHH
(maTyuK OKU-CH
yriepoza)
1abopaTopus 110
busnono-run
(maTamux
YaCTOTEI JbI-
XaHHST)




UCIIOIh30BAHHS
(irooporpadun
TS TAarHOCTHKHU
[IATOTE€HHBIX
HU3MEHEHHH B
TErkux.O0bACHAT
b BOXXHOCTH
I'UTHEHBI IIOMe-
LIEHHH 1
IBIXATENLHOM
TUMHACTHKH IS
310POBBS
genoBexa.lIposon
UTb OIIBIT,
(uxcupoBats pe-
3YJIBTATHI U
JlenaTh BRIBOJI 110
pe-3ynbTaTtam
OIIBITA.
Cobmonarts
mpaBuna paboTsr
B xabu-HeTe,
obpatenus ¢

1ab0paToOpHbLIM
obopynosanuem
11 | Obmen [Tutanue. W3yuuTs 3sHavenme | 1 Onpenensts DIEKTPOHHEIE
BEILIECTB. I[Inmesape-nue. | u crpoenwe TIOHSITHE TaOJIUIEI B
[Turanne. Mumesapurens | pasnuumsix oprauos «IHINeBape-HUeY. | IIaKaThL.
[TumeBapen | uas cucrema. MHIEeBape-HHu4. OnuceIBaTh C [Mudposas
ue Merons! uzyue- MOMOIIBIO HILTIO- | 1abopaTopust 1o
HHS HKIHBBIX CTpanui B OKOJIOTHH
OpraHu3MOB: yueOHuKe (naraux pH)
HabmoeHue, CTPOEHHUE NH-
usMepe-Hye, I€BAPHTENEHOI
SKCIICPHMENT. CHCTEMEL
[Ipaktuyeckas Hasrieate
pabora 7. byHKIHH
«Onpenenenne Pa3MUYHBIX Opra-
MECTo- HOB
TIOJIOKEHUS nuieraperns. Ha
CITFOHHBIX 3bIBaTh MECTa
Kenesn BIIaJIeHHS
IHunEera-
PUTENBHEIX KETES
B IIHIIEBAPUTEITb-
HBIi1
TpaxT.BeimonuaTe
OIIBIT,
CpaBHHBATH pe-
3YJIBTATHI
HaONIONEHHS ¢
OIHCAaHHEM B
| yaeOHuKe
112 | Tinmesapen | Tutamme, | Packpemsars |1 | Packpmars | Lucpposas |




He B ITuiiesape-uue. | GyHKIMY CITIOHE! B byHKIMT naboparopust mo
POTOBO#M ITunieraputens | xenynouso-ro coxa CIrOHBL Onu- 3KOJIOTHH
IIOJIOCTH. Has chucTeMa. AL TIpoliecca ChIBaThb CTPOCHHE | (HaTuwk pH))
JI/p 8 Meroner nsyue- | numesapenns KEITYTOUHOM
«Pacieriie | Hus xuBBIX CTEH~KH.
HHE OPraHu3MOB: Hasrieats
BEILECTB B Habaromenue, AKTHBHEIE
poToBOI H3Mepe-Hue, BEIIECTRA,
TIOJIOCTHY OKCIIEPUMEHT. JEHCTBYIOIIME HA
Jlabopatopras IHIIEBON KOMOK B
‘pabota 12.. JKEIYIKEe, H UX
N3yuenue (DYHKIHRA.
KHCIIOTHO- Breimomaare
IIET0YHOTr0 1abopaTopHbIE
Oananca OTIBITEL,
IMTHUIEBBIX HabmronaTe
OPOAYKTOBY IPOUCXOIAIINE
13. «[leticTBue ABJIEHHUS U JenaTh
thepmenTOR BBIBOJI [10
CITIOHEI Ha pesyibTaTaM Ha-
Kpaxmain, Omonenuit. Cobn
14. «[TelicTBue I0J1aTh TIpaBuiIa
(bepmenTon paboTs! B kabu-
KETY JOUHOTO HeTe, obpalneHis
Coka Ha Oe/lku C J1ab0paTOpHBIM
obopypoBaHuEM
13 | O6men Paunonansyoe VcTanoBUTE Onpenensars [udposas
BEIIECTB U | IIUTAHME. 3aBHCH-MOCTE MIOHATHS 1abopaTopHs 110
SHEPTHH . Hopwmer u MKy TUIIOM «OCHOBHOHH (hu3noI0-run
Butamuner | pesxun mura- NEATENBHOCTH Yello- obmeny, «obmuit | (naTumk
HEs. MeToe BEKA 1 HOpMaMHu o6men».CpaBHUB | YACTOTHI JIbI-
H3YYSHHS IH-TaHHs, Yepes3 aTh OpPraHu3M xanust, YCC,
KUBEIX OCHOB-HEIE B3POCIIOro U apTEPHANBEHO-TO
OPraHH3MOB: TIOHSATHS: peb&nka mo JIaBIICHUS)
HaOImoieHue, «OCHOBHOH 06MeHY, NOKa3aTemsaM
H3MEpEeHHE. «obumit obmeny. OCHOBHOI0O
IIpaxTrueckas obmena.O6bacHS
pabora 8. Tb 3aBUCUMOCTBH
«Onpeneneune MEXKIY TH-ITOM
TPEHHPOBAHHOC HNEATENBHOCTH
TH Opraumusma YeJI0BeKa U HOp-
1o MaM¥ TTHTAHUS.
(QYHKLIHOHATBHO IIpoBoanTH
i pobex OILIEHHBaHUE
TPEHHPO-
BAHHOCTH
OpraHusma ¢
MIOMOIIIBEO
(GyHKUHOHABEHOM
IpoOEL, HHKCHpO-
BaTh pe3yJIbTaThl
H [eJIaTh BEIBOJ,
CpaBHUBAas
e 9KCIEPUMEHTAIILH




| e

B

BI€ TaHHEIE C
STAIIOHHBIMH

14

Pois koxu
B T€pPMO-
Perymsiiuu

Posis xosxu B
TEpMOpery-
JALUH,
3axkaiuBanue,
Oxazanue
TIEpPBOH 110-
MOLIH NpH
TEIIJIOBOM |
COJIHEYHOM
ynapax

P15,
«Onpenenenne
KOMKHO-
COCYIHCTOMH
peaxnum (Merop
Aepmorpadusma
)

PackpsiBats pons 1
KO-)KU B
TePMOPEry/Is-1IHH,
OnwuceiBaTs
NpUEMEI IEPBOH T10-
MOLIH IpH
TEIJIOBOM K
COJTHEYHOM ynape.

Knaccuguumpora
Th IPHUKUHE]
3ab0-neBanmit
Koki. Haskisats
NPH3HAKK 0KOTa,
00MOpPO-IKEHUS
KOXKH.
OnwuceBars
MepsI,
IpUMEHAEMBIe
TIDH 0JKOrax,

obmopoxkerusx.O

IHICEIBATE
CHMIITOME]
CTPHUTYIIEro
JALIast,
gecoTku.Haseisar
b MEPEI

PO UIAKTHKH
HH-(EKIMOHHBIX
KOYKHBIX

3abonesanmit. Omp

CHETATE [IOHITHE
«TepMOperyiis-

uusa». OnuceRaTs

CBOMCTBA KOXKH,
NO3BOJIAIOLIHE e

BBITIOJIHATE (DYHK-

LHIO OpraHa
TEPMOPETY JISIIHH.
Packprisats
3HAYEHHE
3aKaIUBaAHUS JUIs
OpraHusma
.OnuceBaTh
BHJIBI
3aKaTMBAIOLIHX
MPOLEYp.
HasgBats
NPH3HAKU
TETIJIOBOTO yaa-
pa, COMHEYHOro

yaapa.OnuceiBaTs

IPUEMBI NEpBOI
ITOMOIIY NIpH
TEIIOBOM yzape,
COJIHEYHOM

yaape.AHaIU3Hupo

BaThk H 000011aTE
HH(QODP-MaLHIO 0
HapyIIeHHUIX
TEPMOpETYJIsI-

Hudposas
Jiaboparopus mo
(u3nono-run
JaTYHK
TeMIIepaTypsl U
BIIQXKHOCTH )




HOMHOTO OTHEna
HEPBHOMH
CHCTEMBEI 10
0COBeHHOCTIM
cTpoenus. Pasnuy
aTh
HapacuMIIaTHYECK
Ui U
CUMIIATHYECKUH
IIOJIOTAENBI 10
0co-OeHHOCTSIM
BIHSHUS Ha
BHYTpPEHHHIE
opraner. O6bsacus
Thb Ha IpUMeEpe
PeakIuu Ha
CTpecc
COTTACOBAaHHOCTE
PaboTsI xenés
BHYTpEHHEH
CEKPELMH U OTHe-
JIOB HEPBHOH
CHCTEMEL,
pasmuyue

MEXY HEPBHOH U
I'YMOpPaLHOH pe-
rynguueH mo
obmemy
XapakTepy

LUH, —‘
MOBPEXICHUSIX
KOXKHU 1 IpuéMax
OKa3aHHS IepBO
IIOMOIIH B X0J1e
3aBEPLICHUS
paboTs! Haj
OPOEKTOM
«Kypcer epgoit
[IOMOIIHX ISt
HIKOJILHUKOBY
15 | ABronOMHEI Hetiporymopais W3yuuts crpoenne Hazerpats [ugpponas
W oTnen Has pe- H 3Ha4YeHUE 0cobeHHOCTH TabopaTopusi 1o
HEPBHOH TY SIS aBTOHOM-HO paboTs! aB- (pusuomno-ruu
CHCTEMEI. IpoLEeccoB HEPBHOMH CHCTe-MBbL. TOHOMHOT'O JaT4YuK
Hetiporymo JKU3HEEATENbH OTACIa HEPBHOH | apTepHalbHO-rO
paibHas OCTH Op- CHCTe- JaBJICHHS
PETYISINA. | raHu3Ma. MbLPasmauate ¢ | (mymeca)
Comarmueck Jlabopatopmas MOMOLIBIO
150787 pabora 16. HILTFOCTPALIUY B
BereratuBH | «Ouenka yuebHuKe
bl OTHENBI | BereTaTWBHOMN CHMIMTATHYECKHU U
HEPBHOI PEAKTHRHOCTH napa-
CHCTEMEI ABTOHOMHOIA CUMIIATUYECKH I
HEPBHOH MIOIOTHEIbI ABTO~
CHCTEMB]




BO3AEHCTBHUA HaA
OpTraHH3M.
BremonaaTe
OTIBIT, HAOMIOHATE
NPOUC-XOIAIIHE
IIPOIIECCH] |
CpaBHHUBATH
[OJTy9eHHEIE
Pe3yIbTaTEI
OIIBITA C
0)KHIaeMBIMHU
(OIHCaHHBIMHY B
TeKCTe yueOHHKa)

Beenenne — 24,

Temaruueckoe mnanupoBanue B 9 knacce

P.1. Opranusm — 19 4,
P.2. Bun. Honynsumsa. Dsomouns Bumos — 13 u.
P.3. Mecto uenoseka B crcreme OpPraHHYecKoro Mupa. — 12 u.
P.4. buonenos. Bxocucrema - 14

P.5. Buochepa —

7 .

O600mmenue — 1 u,

CTEHKM, TIIACTHI U
KPYIIHBIX BaKyoJiet.
Criocobs1
PasMHOKEHHSA
PacTeHHH: TONOBOE U
Oecnonoe. Ocobenno-
CTH ITOJIOBOTO
pasMHO-

Becnosoro croco6os
Pa3MHOIKEHH S
pacTeHuii, genarth
BBIBOJIBI HA OCHOBE
cpaBHeHN. OO BICHS
Tb POJIb PA3IHYHbIX
pacTe-Huil B KU3HA
YEIIOREKA.

Ne | Tema Conepxanne [eneras Kon | OcHoBHBIE BUIBI HWcnonp3oBanue
i/ YCTaHOBKA HYEC | HEATENbHOCTH obopooBaHus
i} ypoKa TBO | oOywaromuxcs Ha
4aco | ypOKe/BHEY-pOUYHOM
. B 3aHATHU
1 PasmMuoxen | [naBHbie cBoiicTRA Yrnyburs u 2 Brinenars u [udposoit
HE 1 pac-TeHu: 0bobmars 00001maThL MHKPOCKOII U
pasBuTUe aBTOTPOQHOCTS, CYLECTBEHHEIE CYIIEeCTBEH-HEIE TOTOBBIE MH-
OPraHM3MOB. | HECIOCOOHOCTD K NpU-3HAKH NPH3HAKH PACTEHHH | KpoIlpenapa-Thl,
Pacturensn AKTHB-HOMY pacTeHui u H pacTH-TeNbHOIT nabopa-TopHOe
Bl NEePEeABHIKEHHIO, PaCTUTEILHOM KJIETKH. 00o-pynoBanue
Oprauusm pasmelleHue KIETKH. XapaxTepus3oBarh TSI TIPATO-
JKUBOTHELA | OCHOBHBIX uacTelf — Beimenuts u 0COOEHHOCTH IpO- TOBIICHUS
OPra-HH3M H | KOpHs u no-6era — B | 0606-1HTS IIECCOB BPEMEHHBIX
€ro 0cobeH- | ABYX pasHbIX Cpemax. CYINECTBEHHBIE JKH3HEIEATENbHOCTH | MHKPOIIPENapaT
HOCTH. Ocobennocru [PH3HAKH pacTe-HHH: MHTAHUA, | OB Biaxusle
PacTHTeNLHOMH CTPOGHHS H JIBIXAHAS, [Ipenaparer
KJIETKH: TIPOLIECCOB (poTocuuTe-34, KHBOTHBIX
NPHHANNIEIKHOCTE K HKA3HEIE- pasmHOkeHHA.CpaBH | pasiuuHbIX
dy-KapHoTam, STENBHOCTH HBATh 3HAYECHUE THIIOB
Haln4ue KIe-TOUHOH | KHBOTHBIX TIOJIOBOTO U




JKeHus, Tunb
Oecnonoro pas-
MHOKEHUS:
BEreTaTHB-HOE,
CIIOpaMH, JeJIEHA-EM
KIETKH HaaBOE
Ocobennocru
JKMBOTHBIX
OPTraHH3MOB: IPHHA/I-
JIEXKHOCTD K
SYKapHOTaM,
reTepoTpodHOCTS,
CITOCOOHOCTD K
aKTHBHO-MY
TIEPEABMIKEHHIO, 3a-
0oTa 0 moToMmcTRe,
MO-CTPOHKA JKMITHII
(rHé31, HOp). Jenenue
JKMBOT-HBIX IO
criocobam qo0kI-
BAHMS TTHIY:
PaCTHTENb-HOSIIHBIE,
XHIOHBIE, TTa-
pasuTHYeckue,
MaganbUIHKY,
BCESIIHBIE

[IpusomuTe
[IPHMEpEI
HCIIOTIb30BaA-HUS
HEJI0BEKOM Pa3HBIX
criocoboB
PasMHOKEHHUS
pacTeHwuii B
XO035HCTBE U B
npupoje Beinensars
1 06061aTs
CYILECTBEH-HEIE
MIPH3HAKY CTPOESHUS
H TIPOLIEC-COB
KU3HEIEATEIbHOCTH
xUBOTHRIX.Habmona
Th U OIIUCHIBATE
[IOBEEHUE
#HUBOTHEIX. HaspBar
b KOHKPETHEIE
IIPUMEPHI
Pa3THYHBIX JHKIX
JKABOTHBIX U HaM-
Gouee
PacIIpoCTpaHEHHbIX
JOMaII-HUX
XKHABOTHBIX.O0BsICHS
Th POJIb Pa3IHYHbIX
KUBOT-HBIX B JKH3HH
yenoBeka. Xapakrep
H30BaTh CIIOCOOEI
[UTaHHS,
pacceneHus,
NEPEKUBAHUSA
HEOIaro-mpUsITHEIX
YCIIOBHH 1
TTOCTPOHKH IKU-JTHII

JKUBOTHEIMH
Oxomormtec | Cpens xu3nn Jatsb Brinensts u [udposas
KHe OPraHm3-MOB Ha XapaKTepucTn XapaKTepH30BaTh 11a60paTopys 110
(baxropi i | 3eme: Boxmas, KY OCHOBHBIM CyIIe-CTBEHHEIE 9KOJIOTUHU

HX JeficTBue

Ha
OpPTraHu3M.

TIOYBEHHAS, OPraHu3-
MEHHas., Y CHoBHs
JKHU3HH OPraHW3MOB B
Pa3HLIX cpenax.
JKonoruueckue
axTopsr: abuoTiye-
CKHe, DHOTHYeCKHeE H
AHTPONOTeHHBIE
Ha3eMHO-BO31yIIIHAS,

CpelaM XXH3HU

NIPH3HAKH Cpet
JKM3HU Ha 3eMIte.
Hasrisars
XapakTepHble
IIPU3HAKU
OpraHU3MOB —
obutarenei sTux
cpen

JKU3HU. XapaKTepu3o
BaTh YePThI
TIPHCIIOCO0-

JIEHHOCTH

OPraHu3MOB K Cpefie
ux oburaums.

(maTuuk myT-
HOCTH, BIIaK-
HocTH, pH, yr-
JIEKMCIIOro Ta-3a
1 KHCITOpO/a)




PacnosuaBats u

XapaKTepU30BaTh
9KOTOTUYECKHE
(akTops! cpejinl
Bnusuaue OGoObmenue panee BrisBuTs Brinenste u [Mudposas
NPUPOIHBIX H3Y-HEHHOIO OCHOBHEIE xapaKTepmoBaTL J‘IEI.GOpEiTOpPIH I1o
(akTopos Mmateprana. Ot- 9KOJIOTHYECKH IPH-YAHEL 9KOJIOTHH
Ha HOIIEHHE YeNlOBEKA K | € IpoOIeMEl 9KOJIOTHYECKUX (maTumk BaX-
OpraHu3m NPUPOJIE B HCTOPHH Ouoche-pol. npobrem B HOCTH, yriIe-
9eI0BeKa. 4e-JIOBEUECTBA. IIporectn 6rocdepe. KMCJIOTO rasa
[Ipobuennr OLIEHKY [Ipornosuposats 1o- | u xkucIopoza)
Onocepsr: KayecTBa CIIEICTBUS
HCTOIIEHHEe OKpYIKaro-11eH UCTOLIEHHUS
NPHPOIHBIX PECYPCOB, | Cpe/bL. [IPEPOJIHBIX
3arps3HeHue, PECcypcoB u
COKpalle-Hue COKpaLIeHHs

Onomoruyeckoro
paszHooOpasus. Perrre-
HUE IKOIOTHYECKUX
npobiem 6uocdepsr:
palnyuoHaIbHOe
HCTIO/b-30BaHKe
pecypcos, oxpana
NpUPOIbL, BCe-001ee
IKOIIOTHYecKoe
00pasoBaHue Hacee-
HMSL.

JIabopatopras paGota
«Ouenxa kagectBa
OKpYKatolmeh cpeas

Ouonoruye-ckoro
pasHoobpasus.O6ecy
K1aTh Ha
KOHKPETHBIX [IPHME-
pax 3KOJIoruyuecKue
po0JIEMEI CBOE-TO
pPETHOHA H
6uocepsr B

LeTIOM. APIYMEHTH]
OBaTh
HEOOX0omHMOCTh
3aLUUTEI
OKpYKarole
Cpensl, cOOmoaeHus
TPaBHJI OTHOIIEHHUS
K )KHBOH M HEIXHBO
npupose. BesBIITE
U OLIEHHUBATH
CTEIIEHb 3a-
IPA3HEHUS
noMerneHni. ukcup
OBaTbh PE3YIbTATEI
Habmrone-Hui 1
NenaTte

BbIBOABL COOMIONATE
paBuia paboTsl B
xabu-Here,
oOpatieHus ¢
nabopaTopHEIM
obopynoBanHeM




Copneprxanme Kypea

Huctpykraxk mo Texnuxe b6e3omacuocT TIPOBOIUTCS HA KaXJIOM 3aHITHH IIepe]
TIPOBEICHUEM 3KCITEPUMEHTA.
1. Beenenue

1.1

1.2

Besoonoe zanamue. 3uaxomcrro y4ammxcst ¢ HOBBIM y4eOHBIM KypcoM BO
BHEYPOYHOM NEATEIHLHOCTH.

Mecmo xumuu ¢ ecmecmeoznanuu. 3apOXKIEHAE XUMHUU KaK Hayku. CBs3b
XUMUH C [IPaKTUYECKON JKU3HBIO YEJIOBEKA.

Ipaxmuueckas yacme.

Cosnanne mnosHaBaTeNnbHBIX KDOCCBOPLIOB M JIpyrux MHTEPaKTUBHBIX
ynpaxuenuit Ha LearningAps.org wmm My Test.

2. JKenepUMEHTAIbLHbIE OCHOBDI XHMHH

2.1

2.3

Bewiecmesa. Hpuembi oOpanenusn ¢ geujecmeamu.

Wsydenne mpaBun  Texmukm 0e30MacHOCTH, TPENYNPEKNAIOIIHX |
Sallpeiaromyx  3HakoB. IlepBasg moMOII. IpoTuBonOXapHEIE CpescTBa
3aIUTHI.

3HAKOMCTBO ¢ BellecTRamm, BCTpEHAKOIMMUCS B OBITY: HomHas HacToOMHKa,
MENb, aMIOMUHHH, CONb, THUIIEBAS COMA, NMMOHHAS KHCJIOTa, YKCyCHAast
KHCJIoTa, BOMA, MeIHBId Kymopoc. OTnHYde BemIECTB IO Gu3HYecKuM
CBOMCTBAM: arperaTHoe COCTOSHHe, OBET, 3amax, BKYC, PacTBOPHMOCTS.
[Ipasuna xpawenus semectn B naboparopu. TOKCMYHOCTH BEINECTB IS
KUBBIX OpTaHU3MOB ONpPEHENSIETCS WX XUMHYECKAMH CBOMCTBaMH, WX
CIIOCOOHOCTRIO BCTYNATE B XUMHYECKHE peakruu. IIposBneHus TokcHUHBIX
BCILICCTB y HEJIOBEKA: XMMUHECKHH OKOT, pasipakeHHe CIH3HCTEIX o0oJtoyex,
KaTap JBIXaTe/bHBIX [yTel, ajleprudeckyue peakiuw, OCTpBIE JIEpPMATHUTEI,
KaHLECPOreHHOE NCHCTBYE, NOPAKEHHS OPTaHOB, BO3MOXKHOCTD JeTANBHDIX
ucxonos. Ilpasuna orGopa BemecTs (TBepIBIe, MOPOMIKOOGPA3HBIE, KUAKHE,
BOZIHBIE PaCTBOPEI, 0cO60E BHUMAHNE — paboTa TONBKO ¢ MaJIBIMU 0OBEMAMU
BELIECTB).

Tecm Ha OCHOBe 3anamuil us OTKpeITOro Ganka OUITH (pazmen «MeTomb
MTO3HAHUS)) )

Ilpasuna 6ezonacuoii pabomsi npu npoeedenuu IKcnepumenma. TexHuka
nabopamopuuvix padom.

3HaKOMCTBO ¢ mabopaTopHbIM  06OPYIOBAHMEM: CTEKISHHAS nocyna
(xumuueckue CTaKaHel, KONOBL, BOPOHKH, NEUTEILHBIE BOPOHKH, MepHas
NoCyna), BeChl, IMTATHBLL IS MpOOHUPOK ¥ MpHGOPOB, HarpeBaTesbHbIH
IpHOOpP-CIUpTOBKA, }apdoposas mocyna (BBITApUBATEIbHBIE YAIIKH, TUIIIM,
CTYNIKH, IITIATENH) | ap.

Besomacnas paGora co CTEKIIOM, mIpobKkamMu  (IeMOHCTpAIHs pe3ku
CTEKILTHHBIX TPYOOK, UX HAIPEBAHUS [15 H3MEHEHHS (bopmer).

Ipaxkmuveckas uacme,

C6opxa mpubopa mnsg HOMydeHnst ra3oB. IIpoBepka Ha repMeTHYHOCTS.
3aKpemenue ero Ha MmTaTHEe. Prcynox npubopa mpu nomonmu Tpadapera.
Hazpesamenvmuie npudope,

CruproBra. Tasopas ropemxa. ITuarxa. Bonsinas 6Gams. Hasuauenue
HarpeBaTeNbHBIX MPUOOPOB.



M3yuenune cnupToBKU: COCTABHbIE YACTH U HX byHKIHSL.

I'oprodee TommBo s cnHPTOBOK: STUTOBHIIL crupT. OcoOeHHOCTH peaknuu
T'OpeHu: BblAENEHHE Terula i cBeTa. Cyxoe roprouee

IIpaBuna HarpeBanus Mpo6HPOK ¢ BOMHBIMU pacTBOpamMu (IpeaBapUTENLHBII
NPOrpeB BCEW MOBEPXHOCTH, 0OSA3ATENBHLIN HAKIOH NPOOUPKH, OTBEPCTHUE
NPOOHPKHU «OT cebsiy», 3aKperuieHue epaTers IIPOOHUPKH).

Hcnonesopanue turmeit mpu npoxanusanuy semects. HasHaueHme oIeparuu
TIPOKATMBAHUSI.

IIpakmuyeckas wacme.

M3yuenue nnamenn. PucyHok niaMensy.

Cbopka . npubopa s BBITADMBAHKS  COMH  (KOJNBLIO Ha IIITATUB,
BRIIIApUBATENbHAS Halllka, BONHBIM pacTBOp COIH, cnuproBKa). Pucynox
npubopa mpu nomouu Tpadapera.

2.4 Yucmeoie seuecmea, o0co6o yucmeie eeujecmea. Ilpumecu. Cmecu.
Crioco6s1  ouncTkn  BemecTR ot IpUMECeH W pa3/ielleHHuss CMeceit.
QunbTpoBanue. [leperonxa. Kpucrannusanus. Pasgenenwe ¢ moMomsio
MartuTa, NeTUTENEHON BOPOHKH
Ipaxmuueckas uacme.

1 BapuanT: cmMech pedHoro necka u caxapa.

2 BapuaHT: cMech PEYHOTO MecKa u TIOBapEeHHOH COIu.

CocraBute  cxeMy  rocHenoBATENBHOCTH onepanuii  (pacTBOpeHHe,

¢uneTposanue, BbIllapyiBaHue). CpaBHHTE H 0GCYIUTEH pe3yIbTaThl IBYX

BapuanToB. O6GpaTHTE BHUMaHWe Ha CMech caxapa ¥ mecka (y HEKOTOPbIX

HAIIKA  IOKPBLIUCE KOPHYHEBOH MACCOH), Ha BAYKHOCTS YCIIOBUH IPOBEIEHUS

OKCNICPHMEHTA, B JaHHOM CITy4Yae Ha CBOEBPEMEHHOE IpeKpalleHre Harpesa.
2.5 Memoosi nosuanus ¢ ECIEeCNEO3HAN LU,

Habmonenue. Dxcnepumvent, Mopnenuposanze.

Yenosus nposenenust Habmonenus KaK OCHOBHOIO MeTOHa II03HAHHSI.

Meicnutensusit  u PCabHBIA  3KCIEPUMEHT. YHHBEpCANBHBIE 3HAHUS

HCIIOBEHECTBA Ha OCHOBE HabmoneHus. DH3uYecKue I XUMHUYECKUE SBIICHHU.

lpaxmuyeckas uacme.

bpoynosckoe msmxenue mox MHUKpockonoM. OOHapy)XeHre KHpa B CeMeHax

foficonueuHyka. OO6HapyxeHHe Kpaxmana B kaptodene. O6HapyxkeHHe

YIJIEKACIIOro rasa B BBIAbIXAEMOM Bo3ayxe. J0GaBieHHe TUMOHHON KHCTOTEL

B Haii. Odopmierue paGoTer,

Hassanue onpita Kaxk Beimonnsnu Yrto Habironanu

I

O6patuTe BHUManMe Ha NPakTHYeCKWe 3alaHusl MPOIIIBIX 3aHSTUM.
AKUEHTHPOBATE, YTO MeTox HAOIFONIEHUST — OCHOBHOM METOJT ITO3HAHMSL

2.6 Booa. Pacmsoper. Mopckan u npecras eoda. Buonozuueckue HeuoKkocmu:
KpOBb, suMGa, KIETOYHBIF COK. DKOIOrHUECKIe IPOOTIEMBI  BOJIEL.
DIeKTPONPOBOAHOCTE KaK CBOMCTRO PaCTBOPOB 3JIEKTPOIUTOB (IpaBuia
Ge3omacHocTH ¢ SIIEKTPOTIpUbOpaMi).
lpaxmuyeckas yacme.

Onpenenenve ¢ momompio OJICKTPOMPOBOHOCTA PACTBOPOB: B KAKOM
XMMUECKOM  CTakaHe HAXONMTCS [WCTHILIHPOBAHHAY BoNa. JlamEl TpH



pacTBopa: pacTBOpP MOBapeHHOM COJH, PacTBOp caxapa, AMCTHINIHPOBAHHAS
Bosia. Odopmitene paGoTEL

Hassanue pactsopa Yro Habmonaem (3aropaercs
JIaMIIOYKa WK HET)

Kak pacnosnaTh: B kakoMm cTakame — IUCTUJUIMPOBAHHAs BOJA U PACTBOP
caxapa. JlomKHBI TpENIOKHTH JOBa CrOCO6a: OPraHOJENTUYECKUH W
BEITIAPUBAHNE.
IIpoekT «M3roToBNEHHE CaMOMETBHOrO npubopa UL HCCIIENOBAHUS
BJIICKTPOIIPOBOTHOCTH PACTBOPOBY

2.7 Maccosas doas pacmeopenno20  eewiecneq, uIH  HPOUCHMHAA
KOHUenmpayua gewjecmsa ¢ pacmeope.
BsBemmBanue. Pasnosecsr. Hagrecka. Mepras nocyma (MepHBIE CTakaHEL,
KOJOBI, HHIHHIDEI).
Ipaxmuueckas wacmo,
IIpurorosnenue PAaCTBOPOB [IOBAPEHHOM COJM 3aJaHHON KOHIIEHTPAIHH.
IlpuroTosnenue mumydero HanuTka us IIUIIEBON COJIBI, IMMOHHOW KHCIIOTBI,
caxapa ¥ acKOpOHMHOBOM KMCIIOTHI: Kakuas IpyIiia OTIpEIENAET KOJUIECTBO
BCIIECTB Ha cBOe ycMmoTpenue. CpaBHeHHE M 0GCYIKIEHHUE TIPUTOTOBIIEHHBIX
HAllUTKOB C T.3p. BKycCa, QUKCAI[UM HaOIFOIaeMbIX 5(Q(EKTOB, pacyeToB UK
BBINOJIHCHAUS «Ha ITIA30K», SKCTIEPUMEHTANBHOMN KYJIBTYPHI.

2.8 Hacvuiigennvie u nepecoimennsie pacmesopeL.
Memooduxa evipaiusanus Kpucmannoe. Mosokpucrami. Kpucrannumueckre
Apy3bl. YUTO Takoe «3aTpaBKay.
HemoncTpanus nepecrimensoro pacTBOpa anerara HaTpHs.
lpaxmuueckas yacmeo.
IIpuroroBnenvie HachILIEHHBIX 1 TICPECHIIEHHBIX pacTBOPOB. [Ipurorosnenne
BOZMHBIX PACTBOPOB MEIHOTO KyIopoca, XIOPHAA HATPHs, Caxaposbl s
BRIDAIMBAHKS ~ KPUCTAIIOB. BEIpamivBaHue KpHCTALIOB W3 pacTBopa
KaMCHHOH CONU M UOAWPOBAHHOMN CONMU: eCTh JIU pasuuna. [Touemy xameHnHas
COJIb JIyHie, uem nopupoBannas. [Tomydenue OKpallleHHBIX KPUCTAIJIOB COJIU
C HCIONB30BAHMEM IIMILEBBIX KpacHTelell., BripamuBanue kpucTamion
MEJIHOTO Kynopoca U3 BOIHO-CIIMPTOBBIX PACTBOPOB.

3. 3HakomuMcs ¢ MupoMm HAHOYACTHI|

3.1 Mooenuposanue. Monenu s eCTeCTBO3HaHUM (r1obyc, KapTel, (hU3MYECcKUe
MOZIEJH, OHONOTMYECKHE MyMsKH, KPUCTALIMYECKHE pewerkn). Mogenu
aTOMOB U MOJIEKYJI B XMMUH, '
lpaxmuveckan uacmo,
Wsrotosnenwe wopeneit MOJEKyl M3 TMONPYYHBIX CpeacTB. Pa6ora
BOOOpaXkeHus.

3.2 Cmpoenue seuwjecmea, Pasmepst wacmuy. Hanowacmuuor,
Ipoexmnan s3adaua Ne 1. Kax Y3HaTh MPHMEPHbIE pasMephl BUTAMHHHOTO
Apaxe «YHaeBuT», «PeBuTy, YIaKOBKH KOTOPBIX pPacIIONIOXKEHBI Y Bac Ha
CTONax, He OTKPhIBas GaHouek.
llpoexmnas 3adaua Ne 2, V Bac Ha CTONIaX HAXOMATCS MEpHEIM IUIMHIp,
Konba ¢ BOOM, BECH! PHIYANKHOTO THIA ¢ Habopom pasHoBecos. [Ipemyoxure



CIIOCOOB!  OMpeseNieHns pa3MepoB  MOJEKYId BOALI (IIPAKTHYECKWH 1
TEOPETUYECKHH ).

Bonpoc: OtHocuTcst i MOJIeKyna BOJbI K HAHOUACTHIAM? [Touemy BHpyCHI
Ha3bIBalOT HaHOPOOOTAMU?

3.3 Konnouonsie cucmemovr: nousa, ziuna, npupoorsie 800bl, 8030yX ObIM,
Murepansl, xned, Monoko, macno, Kpossv...Konnouousie u ucmuHHble
pacmeopul.  OnTuveckue cBoicTBa: «dbhdext TUHIANSY, «IBICHHE
MCKpAIIMXCH  chnoeBy.  Komnmomnmele — wacTHOBI ¥ WX PasMepEL.
Oxcnepumenmanvras 3adaua Ne 1. Ha cronax: Ja3epHas yKaska U Ja3epHbId
(OHAPHK C KPACHBIM JTyqOM, JBa XMMUYECKHUX CTAaKaHa: B OJIHOM 3aBapeHHBIN
MaKeTUK Hasd, B Npyrom — 4ucras Boja. [Ipomycture myq naseproro Gonapuka
Hepes cTakaHbl. B Kakom cTakaHe, [O-BallleMy MHEHHIO, HAXOIUTCS
KomnonaHas cricremMa? Ha ueM OCHOBBIBAETCS BaIlle IPEIOI0KEHHE?
Oxenepumenmansrian 3adaua Ne 2. Bam BRIIaHbI pacTBOpPEI arleTara CBHHIIA
Pb(CH;COO), v womwna xamms KI, mratue ¢ mpobupkamu, CrUpTOBas
ropelka, npobupkonepxatens. B mpoGHpKy Hameidite 2 M pactBopa KI
(BBICOTOH 2 cM) W 3arem mpusieiite 2 M pactBopa Pb(CH3COO),
O6pasyercs xenTeil 0canok. Harpeiite npo6upky 10 pacTBOpeHHs ocaika.
3aTeM OXJanuTe MPOGUPKY OKOJIO 2-3 MHH U TIOMEIaeM B COCY/I C XOJIOIHOM
NeNqHOH Bono#. Uto nHabmiomaere? Uro IIPOUCXOIUT HPU BCTPSIXMBAHHU
poOrpku?

Hrax, BBl TONBKO 4TO 0GHAPYIKHIM pasnuuue MexXay HCTUHHBIMU PACTBOPAMHU
A KOJITIOMIHBIMY DacTBOpaMHU. B TOCTEIHHX BBl HAGMIONANHA IPOSBICHHE
ONTHYECKUX d(Qdexton: «addekr Tummama» (sxcrm. 3an. Nel) u «saBnenme
HCKPALNXCA cioeBy (3kcrr. 3am.No2).

Bompoc: Kax moxasaTs, 9T0 MBITLHBIN PacTBOp ABISIETCS KOJUIOMITHOM
cuctemoni? (1o paccennuro cBeTa B pacTBOpe -KoHyCc Tungans).

YTO NMpPOMCXOMUT eclii B MBUIBHELR pPacTBOp [100aBUTh MMOBApEHHYO CONb?
(IIpospatuneiit mpesxue pactrop PE3KO MyTHEET, 00pa3yloTCs KpPYIHEIE
XJIONBS ). SHAKOMCTBO C SIBIEHUSMYU KOATYIIAIMY i BHICATHBAHSL.

IIpoexmmas 3adaua Ne 1. ]Iga yuenuka IIDUTOTOBHIIMA CMECh U3 PACTUTEIHEHOIO
Macia i BOJbI: 100aBHB MONOBHHY 4aiHOW JTOXKH Macia B 200 MI BOJIEL
Omuu u3 HuX yTeepiaer, 4to [IOJly4eHHass CMECh ABISETCS KOJUIOMIHBIM
pacTBOpoMm, a npyroi ato otpunaer. Ko npas? CBol OTBET WUIFOCTPUPYHTE
CHUMKamK Ha MobuibHOM Tenedore. (IIpaser 06a yuenuka. Bee 3aBHCHT OT
ocobenHocTeli mpuroToBNeHust cmecu. Ecim IIPOCTO pasMelnaTh Macjio B
BOZe, T0 Komyc TuHmans He Habmomaercs. Ecim ske AKTUBHO B30aJTHIBATH
CMECh B TEHEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET W B TaKOM
PaCTBOPE XOpOIlC BUIECH KOHYC PAacCesHHOTO CBETa, TO eCTh MOSBIISHOTCS
MENIKOMCIIEPCHBIS YACTHIIBI KATlelieK Macia).

BriBox: xosnounnusie PacTBOPBL MOKHO OOHAPYKUTH 110 OITHYECKOMY TECTy

«dext Tungans», KoTopsIi OOHAPYKMBACTCS, €CIU KOJUIOUJHBIE YACTHIIBI
HE INpPEeBbIIAIOT JHANa30H HAHOPA3MepOB.

3.4 Memoow! u cpedcmea IMRUPUUECKO20 UCC/IE008AHUA.
Ha npensimymux samstusx Bbl  BBINOZHSIA 3KCIIEPUMEHTANLHEIE U
HpO@KTHbIe 3a1avu. Kak Bbl OyMaeTe, Kakue MeTONBL HCClIen0BaHUS BBI
MCTIONB30BaNu?



3.3

1. Habmozerue. 2. Dxcnepument. 3. Usmepenue. 4. Cpasrenue

BenomunTe 3amanus, MpoCMOTPHTE CBOM 3aIECH H IIPOKOMMEHTHPYHTE X C
TOYKM  3peHHS HCIOJIB30BAHHBEIX METOMOB HCCIENOBaHWsS. YeM BbI
TIOIT30BAINCE, YTOOBI PELIMTE IOCTABIIEHHYIO [IEpe/l BAMH TPoGIiemy.
Ilpoexmnasn s3aoaua Ne |. Haiimure, YeMy paBHA IJIOTHOCTH ATFOMUHHEBON
(DONBTM M MeHON WM CTATBHON 60JBAHKH HEeNPaBHILHON (OPMEI, KOTOPEIE
Jexat Ha Balux cronax. Mnet obeyxnenve.

JOIDKHBI  NIPEUIOKATE TITaH pelieHds 3Toif 3a71aud, OIPENENUTh KaKue
HEOOXO/IMbI H3MEpPUTETBHbIE NPHOOPBI TSt PEILEHHs STOH 3a1a4H.

CpaBuuTh HalileHHOE 3HAYEHHE MITOTHOCTH AIFOMUHKS, MEIU WK CTAlld CO
CIIPaBOYHOM BEIMUHHOIMA.

Kaxk  cmenens  wsmensuennocmu  enusem Ha 00wy naowaos
conpuracaiomuxes wacmuy. OObeMHEIE B3PHIBEI HA MYKOMOIBHOM 3aBOJle,
AAPEBECHO-CTPYKEUHOM NPeNpUATHU. [oueMy Helb3s HCIIONB30BATE GEH3HH
UL pO3IKATa APOB. BCIIOMHMTE «4TO Takoe MIOMAsy, «eIHHHUIbL U3MEPEHUs
TUTOLLIA I

lpoexmuasn 3adaua Ne 1. V Bac Ha cTomnax HaxoITes mubo Kybuk Pybuka,
MO0 ManeHbKas yIakoBKa caxapa-padunana. Halimure mmomams renoro
KyOuKa u o611yto mIomans 9 Mamsrx KyOHMKOB, U3 KOTOPEIX COCTOHT GOJNBIION
KyOuK; unm ueno#f ymaxosku caxapa ¥ OOIIyIO IIOIIANL BCEX KYCOYKOB
caxapa B ymakoBke. CpaBHWTE 3HAYEHHs [LTOMAMM ueynod Qurypsl u

CYMMapHOH MIowagd ee yacreir? Kakyro 3aK0HOMEPHOCTH MBI MOMKeM
HabmoaTs? '

3.6 Hanoobvexmeor u 00YCNLOBNICHHOCb UX YHUKANBHBIX CEOLCING pes3xkum

YéenuueHuem niouaou nosepxnocmu yacmuy; HAHOYACTHUIIbI, HAHOTIJIEHKH,
HAHOBOJIOKHA, — HaHOTPYOKM,  HAHOITAPHUKH, NEHJIPUMEPLI,  I[EOJIUTHI,
KBaHTOBBIE TOUKH,

Ilpoexmnasn sadaua Ne 2. Vxo Jlocs umeer nmuHy 12-13 MM, a yacrtuia
Marnertura Fe304 — 20 um. Veenugste ux B 1 MuHapn pa3. C kakumu
O0BEKTaMU BBI Temeps Gynere Hx cpaBHHBaTh? Kakue Qusnueckue BeHUmMHbI
MSMCHSIOTCS TIPH USMEHEHUH IMHEHHBIX pa3MepoB?

IIpoexmnas 3adaua Ne 3. CKOIBKO HHCTOR Oymarm A4 Boiiner B cTakan
obwvemom 100 m?

Kaxknoit rpynne Bernans: mucts: Oymarn A4 i XuMHUYeCKHe CTaKaHbl 06beMOM
100 mn. Kaxcnast rpyrima et oTser ua 3TOT BOIIPOC.

Ilpennaraem momowms: comumte JTMCTBL B KOMOK. CKOJIBKO KOMKOB Gymaru
BOLIJIO B OUH CTakaH?

Halinure nnomanms ormensmoro micTa A4 W IUIOlaib TIOBEPXHOCTH
XAMHYECKOro craxaHa. Haliiure cyMMapHYIo mIOmans KoMKOR Oymaru,
HaXOSILIUXCS B CTakaHe?

JenaroT BRIBOL: OHa OKa3a7ach 3HAYMTENEHO GOJIbIIE TLIOIANN MOBEPXHOCTH
CTakasa.

Kakum o6pasom mbr yBenuummug CYMMapHYIO IUIOWIaAb OBEPXHOCTH OyMaru?
(YMeHbIIEHMEM 0ODBEMA OJTHOT'O JTUCTA)

3.7 Hanoobvexmur u obycnoenennocmy wx JHUKAT6HBIX C8OUCHE PEIKUM
3.8 yeeiuuenuem niomaou ROsEpXHOCMU Yacmuy: HAHOYACTHUITEI, HAHOIIJIEHKH,



HAaHOBOJIOKHA,  HAaHOTPYOKH,  HAaHOLIAPHKH, JOCHIOPUMEPBI,  LIEOJIHTEHI,
KBAHTOBBIE TOYKH

Ipoexmnan zadaua Ne 4. Haitmure IOk CBOEH YepenHoOW KOpoOKH U
CPaBHUTE €€ C IIIOIIANbI0 [MOBEPXHOCTH BGOJNBIINX TIOJTYIIApUIA U YEeperHON
Kopobkm, eciu S(xopa 6.11.) = 2500 em? . S(u.x)=47mr%/2, e r=C/27.
OOmsicuenne: 6onpluas nIoWans  GONBIUMX  [ONYMIApHH  O6BICHAETCS
HaTM4UeM MHOTOYHCIEHHEIX CKIIAIOK.

Ixcnepumenmanvras 3adaua. Ha CToJIaX HaxOomsaTCs CTaJlbHasl KHOIIKA,
KENe3HbIH I'BO3Mb, KYCOYEK MeIHOM IIPOBOJIOKH, MEJIHAs CKperKa, IpaHyJlbl
AMOMHHHA W LIMHKA, INTATHB C HMPOOMpPKAMM, COJSHAS KHUCIOTAa. LloMecTuTe
TIPEJUIOKCHHBIE TeNa Ha HO NPOOUPOK U M0GaBLTE 3aTeM COJISIHYIO KUCIIOTY
(BBICOTA cTONOA KUIKOCTH npuMepHO 1,5¢Mm).

Onwurnre, 4To BEI Habro1aeTe B KXKIIOH U3 IIPOOHPOK.

3HAKOMCTBO C SNIEKTPOXUMUIECKUM PSIJIOM HANPSHKEHUM METAILIOB.

HasBauwne 06exta Hassanne meramna, | Yto mabmomnaem Jleree unu npasee
W3 KOTOPOTO oTHOCcUTeNbHO Ha B
CIenaH 06BeKT II/XUM pSY

BriBox: ¢ kucnotoii B3AUMOIEHCTBYIOT METAIIIBL; ..........
C KHCJIOTOH He B3aUMOIEUCTBYIOT METAIIEL: ........
- 3azmanue 1o yuebumky M.A. AxMeToRa: O3HaKOMBTECH C TEKCTOM Ha c. 13.
- C xakum BBl CTONKHYTHCH npotuBopeureM?  Menb u cepebpo B
HaHOCOCTOSHUAX CIIOCOOHEI B3aMMOIEHCTBOBATE C KUCJIOTAMH. Y BeIHYECHUE
TUIOLIANH TOBEPXHOCTH Pearupyrolix 4acTHI[ BIUAET He TONLKO HA CKOpPOCTH
peaxuuy (00beMHEIE B3PEIBEI), HO H Ha XapaKTep XUMUYECKHX CBOMCTB.
IIpoext «B nouckax KommouaHex PacTBOPOBY
4. Xumus Ha eTpaske 310POBb4.

4.1 Hoo. Boszonka iivoa, Hoo uz anmexu.
Ipaxmuueckas uacme,
WUsrorosrnenne wmomemu MOJIEKYJIBl  Hofa. OneKTpoHHas, rpadudeckas
bopmyna ioga
[Ipoext «O6Hapyenue Kpaxmara B IPOAYKTAX [IHTAHUS.

4.2 «Mapzanyoskay. epmanzanam xranus. Mapranery u ero cremenu
OKHUCIIEHUs
lpaxmuuecxasn yacme.
Onpenenenrie Maccosoit momm KHCJIOpOaa B MOJIEKyJle IepMaHTaHaATa KaJTHs.
Pacuer oTHOCHTENBHOM MOTHOCTH KHCTIOPO/Ia II0 BO3MYyXY.
Cbopxka npubopa ams nomyuenus KHUCJIOPOZia METOIOM BBITECHEHUS BO3IyXa.
OKcnepuMeHT: cGopka npudopa IS pa3NOKEHWs IepMaHraHaTa Kajlus.
Kauecrpennas peakuus na KUCIOPOL.
LgeTHble peakiymu ¢ mepmanranaTom kamus (Harp., NmepMaHraHaT Kajgus u
CYNbQUT HaTpusL, ap.)

4.3 Ilepexucy 600opooa. Ceviicmea u ApuMenenue nepokcuda 6000pooa.
Crenens oxucienus KMCIIOpOZia B MOTIEKyJIe MepOKCUIa BOIOPOIA.
Peaxuns pasnoxenus nepoxcuzna BONOpoMa. Kak MpoBecTH sKCrepuMeHt.
Karammaropsr. Oxern mapramma (IV), depment xaramasa — xaramusatopsr
PEAKLMHK PaA3IOKSHUS.



Ipaxmuueckas uacme.

Oxcun mapranna (IV): manmcats (Gopmyy BelecTBa U ONpENENUTh CTEICHb
OKHUCIIEHHMS.

Tpu npoGupky, B Kakmoll HAXONHUTCH HECKONHKO M ANTETHON [IEpEeKUCH
BONIOpozia. Bo BTOPYIO U TPeThIO MPOGUPKE IOMECTHTE COOTBETCTBEHHO OKCHIL
mapranua (IV) (ma xonumke mmatens) u CBEJKEeHATEepTHIA KapTtodens (Ha
KOHYMKE LITIaTeNs ).

Homep npobupiu Yro nobasunn Yro Habmomaem

Hanucare ypasrenue peakiuu ¢ 06035a49eHUSIMY YCIIOBUM ee IPOTEeKaHMs.
IIporcxomur nu peakuus B mepsoi npobupke? Ipexnoxure mpuGop s
IOJTydeHus BOAOPO/A TIPY PasIokKEHUH IEPOKCHIA BOJOPOA.

4.4 Ayemuncanuyunosas rucnoma. Ackopbunosaa kucnoma. KucroTHOCTD

Cpensl. pH — uHIMKaTOPBI CBOMMIE pykamu

lpaxmuueckas uacme.

Onucanwue duzngecKux CBOMCTB. ITpurorosnenwue pacTBOpOB
ACTHICATMUNIOBON ¥ acKOpPOMHOBOH KmciloT. JlelicTBHe HUHIUKATOPOB
(penondrarnenna, nakmyca u METHJIOPAHIKa) Ha HX PACTBOPEIL.

HHUKATOPBI ALETUIICATHITMITOBAS ACKOpOUHOBAS KMCIOTA
' KUCJIOTa

@enondraneun

Jlaxmyc

METUTIOPaHIK

Hpurorornenne oreapa KpacHOW KamycTsl. HabmroseHue HM3MeHeHHs BeTa
OTBapa B pasHbIX PACTBOpAX.
BsanmopelicTBre ackOpOUHOBOM KUCIIOTEI C HOJIOM.

1 peareur 2 peareHT Hro mHabmromaeM 1pu HX
acKopOuHOBas non B3aWMOJEHCTRBUN

KHCIIOTa

@usnyeckue Dusnueckue

CBOMCTRBA: CBOHCTBA: ........,

4.5 «3enenray wiu Opuniuanmossiii  3enemsiii. LlBer mnopormkooGpasHoro
OPHIIMAHTOBOIO 3eJeHOrO. I1pakTryeckoe 3HaYEHNE U MOTyUEHHE.
IIpaxmuweckaa uacme.
®Ouznyeckue cBOMCTBA OpUILTHAHTOBOIO 3eNIEHOTO

Kak nokasate mnomiuaHOCTS

OpunnunanToBOro  3emeroro. IIposenenue

TMOCJICNOBATENEHBIX PEAKLIMH B ONHOM MPOGHpKe ¢ GPUIITHAHTOBBIM 3eICHBIM:
BHa4ane B NpoOMpKy noGaBHTE KOHLEHTPHPOBAHHON COMIHOIMN KHCJIOTH, a
3aTeM  pactBopa wmenoun NaOH. Odopmnenne paGoTsl 1o CBOEMY
YCMOTPEHHIO.  3aTeM  OOCYymWTb: Kak  3ad)MKCHDOBATH pe3yIbTaThI
SKCIIEPUMEHTA (M3MEeHEeHHE 1[BEeTa, BBIIACHUE ocazka).

ITpoekt «MoixkHO 1 HCTIONB30BATH OpWITHAHTORBII 3eeHEIl KaK HHIMKATOD
KUCIIOTHOCTH CPEIBI»



4.6 «Mbino uydecnoer: xo3siicTBEHHOE U TyalleTHOE, JKUJKOE U TBEPOE.
IIpaxmuueckas wacmeo.
HeticTre nakmyca Ha pacTBOp Mblia, pacTBOp CTUPAIBHOIO MOPOIIKA
(10Ka3aTeNIbCTBO  IEJIOYHOro XapaKTepa MOMOIMX cpencts). Msydenue
OTHUKETOK TBEPAOTO ¥ JKMUAKOrO MblUla (pasiuiue B XUMHYECKOM COCTaBe).
PacTBopenye Mbula B KeCTKOH W TUCTUIUTHPOBAHHOW Boje. Oddexr
Tunnans.
[poext «MbL1oBapeHue)

S. Xumust nuu

5.1 Caxap, kpaxman, yennionosa — POOCIIBEHH UK 2]IIOKO30b.
Hro Ttakoe gmaber. I nukeMudeckwuii MHIEKC I[POAYKTOB ITATAHUA.
XUMUYeCKHe MOACTACTHTENU U HX KOBapCTRO.
Ilpaxmuueckas wacme.
Onperenenre npomyKToB ¢ BEICOKEM [IHKEMUYECKHM nHIeKcoM (pabota ¢
Tabnulei).
Onpenensiem noacnactuteny: acriapTam, copour .... (Pabora ¢ sTUKeTKAMHU.
Oneit:  B3aumoneifcTBue  rmOKO3El G ruapoxkcunom  memu  (II),
CBEKEIIPUTOTOBIEHHBIM.
Uccnenosanne m3venenns CONEpXaHMs TIJIHOKO3Bl B KPOBH IIOCIIE
cbanancupoBaHHOro  ofema M mocie ynotpebnenus  dactdyma:
KHPHEILIKOB,4UIICOB, CIAAKUX Ta3UPOBAHHBIX HATUTKOB.

5.2 Amorvunuii: genuxuii u Yyoreacuori. IloueMy He cremyer MONB30BaTHCS

AIIOMUHUEBOH Tiocymol? CONepHHK KaIBIHS. Octeonopo3. Meraiis
KOHCepBHO! GaHxy.

lpaxmuveckas paboma.

CaolicTsa amoMuHNs # 06IaCTH IPUMEHEHHUS aJIIOMUHUS HA OCHOBAHUU €ro
CBOMCTB (moBTopenue). COCTaBUTE TabJIuILy, KITACTED UK CXEMY.
ITpoBenenue  xummyeckuy PeaKiui, XapakTepusyloIuX amdoTepHbIe
CBOHCTBA COCAMHEHHH ATFOMAHKA.

Ornbit 1. Anromunnii i consmas kuciora,

OneiT 2. Xnopun amoMusus u PHIIPOKCU HATPHS

OmbiT 3. T'uapoKcH aMIOMUHAS U CONIHAS KHCTOTA

Onbit 4. Tunpokcu anroMHERS 1 THIPOKCUI HATPHSI

Hasganue onbita | Yro abmonaem YpaBHEHHE XHMHYECKOH peakIjuu
BeiBom: .............
Ilpoext «Ee BemmuectBo — KOHCEpBHass 0aHKa: HSKCIEPUMEHTAIIBHOE

ONpeLe/IEHHE METANIIORY.
5.3 Ykcycnas kucnoma. Cronoswiii YKCYC, YKCyCHasi B3CCEHIIMs, JleHsHas
YKCyCHast KucioTa: B 4eM pasHuma. CBoiicTea YKCYCHOHM KHCIIOTHI H ee

[IpUMeHeHre. @U3HONOTrHYEeCKOe BO3IEHCTBUE KHUCJIOTEL.
lIpaxmuuecras paboma.

Cocrasnenye moHATHITHON cXeMbl: «uTo s 3HaI0 00 YKCYCHOM KHCIIOTEY
(MEIUBHIYansHO, THGO B rpyrine).

Pacuer konnenTpauum xucnoTH [IpH €€ pa30aBieHuH.
KucnotroeTs pacTBopos mumeroi cofp! 1 yKeyCHOM KUCTOTEL.



I"alienre MHIMEBOH COMBI YKCYCHON KHCIOTOM: IIPU3HAKY XUMUYECKOH
peakiuu (BblIENEHNe rasa, pe3Koe yBelndeHne o6bema PEaKIMOHHOM CMeCH).
TI0BTOPHTEL peakiiiio raeHus COmBI ¢ HCIOTb30BAHMEM HHAMKaTOpa (Hamp.,
OTBapa KpaCHOKOYaHHOW KamycTsl). JIug uero HEOBXOAUMO OBLIO
IIPUMEHEHHE HHANKATOPA?

OGpaTuTh BHUMaHHE, YTO BbIZEEHHE ra3d YacTo COIIPOBOKIAETCI
yBelIm4eHneM 00beMa peakIiMOHHOM cmecr. Kakue MEPBI IIPETOCTOPOKHOCTH
HYXHO COOJII0aTh IPY IIPOBENCHNH TAKUX peaknuii?

5.4 «Conenas nawa seusnpy (moBapeHHast conb, MOTALIl, TTyTaMaT HaTpusl.......
I1aybepoBa ok, MeHbIH KyIopoc. ... .. ) _
[nesas cona, nuTeeBas cona, KalpLIMHUPOBaHHAsd COMA, KayCTHYECKas
COlla: OIMHAKOBBIE MM Pa3HbIe BelllecTRA. KauecTReHHEIE peaKkliy B XUMHUH.
lpaxmuueckaa paboma
Onpenenute: kakoe wu3 BELIECTB (IUINEBast COMIbI, KayCTHUECKast cona,
KaJIbHUHMPOBAHHAS CONa) ABMAIOTCS CONAMU YTOIBHON KUCIOTHL.

Omsit 1. elicTaue UHIAKaTOPaMHU.

Omneit 2. JleticTBre Ha PAacTBOPEI MUIIEBOK W KAYCTHUYECKOM COIBI YKCYCHOM
KHCJIOTHI

Hassanue onsita Yro nHabmromaem BriBox

BEBeRs . cowvewns

Ilposenenue ombitos HIOATBEPKIALT, 4TO MHLIEBAs COJa, KalblMHUPOBAHHAS
COfa — 3T0 comu cnabodl YronmbHOM KHCIOTHL a KaycTudeckas coma —
PacTBOPUMOE OCHOBaHUE.

O6cynuTs, Kak 10Ka3aTh OMBITHBEIM IIyT€M, YTO MNHILIEBas COMA SIBIISETCS
KHCIIOH COINBO.

5.5 Bpeo wnumpamos: mu@p wiu npaeda. Tlomnssa HUATPATOB: BaXXKHEWIIIHe
MHUHEpAbHbBIE YNOOPEHUS KaK MCTOYHUK a30Ta. Kpyrosopor asora. IToyemy
BEHEPHHA  MyXOJIOBKA TIOE/IaeT HACEKOMBIX (TAK OHA BOCIIOJIHSET HEZOCTATOK
a30Ta B GOIOTHCTEIX MecTax). HuTpaTh! B kayecTBe MUIIEBBIX KOHCEPBAHTOB.
Kakue npespamenns npoucxonar ¢ HHUTpaTaM# B OpraHu3Me 4elnoBeka. A30T
U €O CTEHNEHH OKUCIICHHUS.

IIpaxmuueckas uacme.
Onpenenenve mMaccosoit momm asora B KaTUWHOM, HATPUEBOH W aMMOHUMHOM
cenuTpe. BEIBOM: Kakoe W3 HHX GoJee MEHHOE a30THO ynobOpenue.
Ilpoekt «Bnusitne asoTHpx YAOOpEeHHUH Ha pOCT CaKEHIIEB tdhaconm.
6. Pabora uan npoexramu — 5 4

1. Oman evibopa memwr, nocmanosiy yenu, 3a0ay uccnedosaHus .

2. Oman sv108usicenus 2unomesp,

3. Oman  nranuposanus nymu. - 0oCmudicenus  yeneli  uUCcredo8amensekin:
(npoexmmuuvix) patom u 6b160pa Heobxo0uMo20 UHCIPYMEHMAaPUA.

4. Oman npoeedenus yuebHozo  uccnedosanus  (npoexmmoii pabomuel) ¢
PPOMEDICYMOUHLIN  KOHMPONeM 3 X000M GuINONHEHUS U Koppekyuetl
pes3ynbmamos.

5. Oman  ogpopmnenus, npeoCcmasnenus  (3auumol) NpoOYRMa  npoexmuo
pabomul



KprTepuu n HopMbI OeHKH 3HAHKHN M YMeHHI yuanuxes
OuennBaHMe JOCTIKEHMI y4Yalluxcs OCYIIECTBISAETCS [0 6e30TMETOYHOM
CHUCTeMe (3a4eT/He3aueT) Ha OCHOBE MNPENCTABICHHBIX [Ipe3eHTAlUM, MOJeNeH,
Pa3IUYHBIX rpapuuecKuX cxeM, 0GOPMIIEHHBIX MPAKTUYECKHAX paboT U IIPOEKTOB.



