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BBejgeHue

Ha o©0a3ze muentpa «Touka pocray oOecniedunBaeTcsi peanm3anusi 00pa30BaTEIbHBIX MPOrPAMM E€CTECTBCHHO-HAYYHOW U TEXHOJIOTHUECKOUN
HaNpaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUU C TPEOOBAHMSMH 3aKOHOJATEILCTBA B cdepe oOpa3zoBaHHMA U ¢ y4€ToM pexoMeHpmanuii Dexe-
paibHOTO orepaTopa yueOHoro npeamera «buonorus.

OOpazoBarenbHas MporpaMma IO3BOJIIET HHTETPHPOBATH peaM3yeMble 31IECh MOIXOJbI, CTPYKTYPY U COJEp)KaHHE TPH OpraHM3aluy OOydeHHS
onosornu B 5—9 kiaccax, BRICTPOSHHOM Ha 0a3e JIF000To U3 JOCTYIHBIX Y4eOHO-METoIn4YecKuX KoMiuiekcoB (YMK).

Hcnonws3oBanne o6opynoBanus neHTpa «Touka poctay mpu peanuzaruu qanHoi OIl mo3BossieT co31aTh yCIOBUS:
JUTSI pacITUPEHUs COIePKaHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa30BaHUS;
JUI IOBBILIEHUS TT03HABATEIbHON aKTUBHOCTH 00YYarOIIMXCs B €CTECTBEHHO-HAYYHOM 00J1aCTH;

JUTSl Pa3BUTHS JIMYHOCTH peOCHKA B IMpollecce 0OydeHHUs OMOJIOTHH, €ro CIIOCOOHOCTEH, (OPMUPOBAHUS M YAOBICTBOPEHHUS COIMAIBHO 3HAYUMBIX
WHTEPECOB U MOTPEOHOCTEH;

JJIA pa6OTI)I C O,Z[apéHHBIMI/I IIKOJIBHUKAMH, OPraHru3alii UX Pa3BUTUSA B PA3JIUIHBIX o001acTIX 06pa30BaTeHBHOﬁ, TBOp‘ICCKOfI JACATCIIBHOCTH.

[Ipumensst uudpoBbie TabopaTopuu Ha ypoKax OHOJOTHU, y4dalllHecs CMOTYT BBIMOJHUTh MHOXECTBO JaOOpaTOPHBIX pabOT U IKCIEPUMEHTOB IO
MIPOrpaMMe OCHOBHOM IIKOJIBI.

buonorus pacrenmii:

HLIXaHI/IC JIUCTBCB. [[LIXaHI/Ie KOpHeﬁ. ITornomienue BOJBI KOpHAMHA paCTeHHﬁ. KOpHeBOG JaBJICHHC. I/IcnapeHHe BOJIbl PACTCHUSMMU. doTocuHTE3.
HLIXaHI/IC CEMSH. Y CIIOBUS npopacTaHusdg CCMAH. Temnono0OuBEIE U XOHOHOCTOﬁKHe pacTCHUA.

300J10TUA:

I/ISYLIGHI/IC OJHOKJICTOYHBIX >XWBOTHBIX. I/I3yquI/Ie BHCHIHCTO CTPOCHUA HNOKIACBOI'O0 4YCPBA, Ha6J'II-O,I[eHI/Ie 3a €ro IMnepeABMIKCHHUEM U pCAKIUAMU Ha
BHCIIHUC pa3apaKCHUA. HSyquI/Ie CTPOCHHA MOJUIFOCKOB IIO BJIAKHBIM IIpCIiapaTaM. I/I3yquI/Ie MHOI‘OO6paBI/I$I YJICHHUCTOHOIUX IIO0O KOJUICKIIUAM.



N3ydenue crpoeHust pbl0 M0 BIaXHbIM Npenapartam. M3ydenue crpoeHus ntuil. M3yueHue cTpoeHuss MIIEKONUTAIOMIMX 10 BJIAKHBIM Ipenaparam.
Bonnsbie )xuBoTHBIE. TEIIOKPOBHBIE U XOJIOJHOKPOBHBIE )KUBOTHBIE

UYenoBek u €ro 310pOBbE:

N3yuenue xkpoBooOparieHus.. 3aBUCUMOCTh MEXIY HArpy3koi M ypoBHEM HHEpreTudeckoro oomena. ['azooOMeH B n€rkux. MexaHus3M JIETOYHOTO
neixanus. Peaknus JIC Ha (usmueckyro Harpysky. JKu3HeHHass €MKOCTh JIETKUX. BbiienurenvHas, IbIXaTedbHas U TEPMOPETYIATOpPHAS (PYHKITUS
KoXxu. [leficTBHe pepMeHTOB Ha CyOCTpaT Ha nmpuMepe Karasnasbl. [IpucnocobaeHHOCTh OpraHu3MOoB K cpelie OOUTaHHUs.

OO01mas OMOJIOTHS:

JleiictBue dhepMeHTOB Ha CyOCTpaT Ha nmpuMepe katanasbl. Paznoxenune HoO». Biusaue pH cpenpl Ha akTuBHOCTH (hepMeHTOB. DaKTOPHI, BIUSIOIINE
Ha CKOpPOCTH Ipoliecca GOTOCHHTE3A.

W3yueHne KJIETOK W TKaHEW pacTeHWH M JKMBOTHBIX Ha TOTOBBIX MHUKpOIpENapaTtaX W WX OIMUCAaHWE. BhIsBICHHE M3MEHYMBOCTH Y OPTraHU3MOB.
BrisBienue npucnocobieHnii y OpraHu3MoB K cpenie 00uTaHus (Ha KOHKPETHBIX TpUMeEpax).

Oco0eHHOCTH cOJIep:KaHUS CTPYKTYPHBIX KOMIIOHEHTOB padoueii mporpaMmbl o 61oJ10rum B 5 — 9 Ki1accax ¢ HCIO0JIb30BaHHEM
o0opynoBanus nenrpa «Touka pocra»

[lnanupyemble pe3y/abTaTbl 00y4eHus no kypey «buosorus. 5—9 kiaacer.
IIpenMeTHBIE pE3yIbTATHI:

(bOpMI/IpOBaHI/Ie OCHHOCTHOI'O OTHOIICHHA K JKUBOH npupoae, K CO6CTB6HHOMy OpraHn3smMy,; INOHHUMAHUC POJIN Oouojoruu B (bOpMI/IpOBaHI/II/I
COBpCMeHHOﬁ CCTeCTBeHHOHaquOﬁ KapTUHBI MHPA;

YMCHHUE TNPUMCHATHL CUCTCMY OMOJIOTHYECKUX 3HAHUIA: PaCKpbIBATh CYIIHOCTb JKHWBOI'O, HA3BIBATHL OTIUYUA KHUBOI'O OT HCKUBOI'O, NMEPCUUCIIATH
OCHOBHBIC 3dKOHOMCPHOCTU OpraHu3alunu, (I)YHKLII/IOHI/IpOBaHI/IH 06’beKTOB, HBHCHHﬁ, mponucccoB JKUBOH NpUupoabl, 3BOJIOIHUOHHOIO0 PA3BUTHA
OpraHnu4eckoro Mupa B €ro ¢IUHCTBE C HEXHBOU HpI/IpO,HOI\/’I; C(I)OpMI/IpOBaHHOCTL Hpe)ICTaBJ'IeHI/Iﬁ 0 COBpeMeHHOﬁ TCOPHUU 3BOJIFOOUN W OCHOBHBIX
CBHUACTCIILCTBAX 3BOJIFOITUH,



BJIACHUC OCHOBaAMH HOHITHIHOTO arrmapara U Hay4YHOTI'O sA3bIKa 6I/IOJIOFI/II/II HCIIOJIb30BAHUC H3YUCHHBIX TCPMHHOB, HOHSITHfI, TCOpI/If/'I, 3aKOHOB H
3aKOHOMEPHOCTEH JUTsl 0OBSICHEHUS HA0I0JTaeMBIX OMOJIOTHYECKUX 0OBEKTOB, SIBIICHUI H MTPOIECCOB;

MMOHUMaHHE CIIOCOOOB IMOJTydeHUsI OMOJIOTHUECKUX 3HAHWIN; HAIMYHE OTBITA MCIIOJIb30BAaHMSI METOIOB OMOJIOTHH C IENIBI0 N3Y4EHHS )KUBBIX OOBEKTOB,
OMOJIOTMYECKUX SBJIEHUN M MPOLECCOB: HAOIIOCHUE, OMMCAHKE, TPOBEIEHNE HECIOXKHBIX OMOJIOTMUECKUX OMBITOB U AKCIEPUMEHTOB, B TOM UHUCIIE C
WCI0JIb30BAHUEM aHAJIOTOBBIX U IUPPOBBIX TPUOOPOB U UHCTPYMEHTOB;

YMEHHE XapaKTepHU30BaThb OCHOBHBIE T'PYIIIbl OPraHW3MOB B CHUCTEME OpPraHMYECKOTO MHUpa (B TOM YHUCIE BUPYCHl, OaKTepuu, pacTeHUsl, IPHUOBI,
YKUBOTHBIE): CTPOEHUE, MPOLIECCHI )KUZHEACSITENIbHOCTH, UX POUCXO0KIEHUE, 3HAUEHUE B PUPOJIE U KU3HU YEJIOBEKa;

YMEHHE OOBSCHSITH TIOJIOKEHUE YeJIOBEKa B CHCTEME OPraHMYECKOTO MHpPA, €r0 NMPOUCXOKICHHE, CXOJCTBA M OTIMYUS YEJOBEKa OT JKMBOTHBHIX,
XapaKTepU30BaTh CTPOCHUE M TIPOIECCHl KUIHEICSITEIHLHOCTH OpraHu3Ma 4eJOBeKa, €ro MPHUCIOCOOJICHHOCTh K PAa3UYHBIM 3KOJOTHYECKHM
(bakropam;

YMEHHE OIMUCHIBATH KJIETKU, TKAHU, OPTraHbl, CUCTEMbl OPIaHOB M XapaKTepU30BATh BaXKHEHIINE OMOJIOrMUecKHUe MPOLEcChl B OpraHu3Max pacTeHUH,
KUBOTHBIX U YEJIOBEKA;

C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ O B3aMMOCBA3M HACJICAOBaHHA IIOTOMCTBOM IIPH3HAKOB OT POAUTCIBCKUX (bOpM C OpFaHHSaHHGﬁ KJICTKH,
HaJIU4MeM B Helt XpOMOCOM KakK HOCHTENCH HaCHeﬂCTBeHHOﬁ I/IH(l)OpMaHI/II/I, 00 OCHOBHBIX 3aKOHOMEPHOCTSX HACJICAOBAaHUSA ITPU3HAKOB,

cOpMUPOBAHHOCTh MPEJCTaBICHUNH 00 OCHOBHBIX (DaKTOpax OKpYKarolled cpeibl, UX POJH B KU3HEAEATEIHLHOCTH W HBOJIOLUUUA OPraHU3MOB;
IpeJicTaBjIeHHe 00 aHTPOMOTeHHOM (haKTOpeE;

C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJ'IeHI/Iﬁ 00 sKOCHCTEMAax M 3HAYEHUU 6H0p83H006paSI/I$I; 0 IJI00AJIBHBIX KOJOTHYECKUX HpO6H€MaX, CTOAIINX IICPCA
YeJIOBEYECTBOM M CIIOCO0axX UX IIpCOa0JICHUA,

YMCHHE pCIIATh y‘Ie6HBIe 3agavuu OMOJIOTHYECKOTO COJACPpKaHUsA, B TOM YUCIIC BBISABIIATH MPUIUHHO-CJICACTBCHHLIC CBA3H, IIPOBOANUTDH paC‘léTH, ACIaTh
BbIBO/JIbI HA OCHOBAHHWHU IMOJTYYCHHBIX PE3YJIbTATOB,

YMEHHUE CO3/1aBaTh M NPUMEHSATH CIOBECHbIE M Ipaduyeckue MOJAEIH Uil OOBSICHEHMsI CTPOSHHs JKUBBIX CHCTEM, SIBJICHUI M NPOLIECCOB YKUBOU
IPUPOIBL;



IIOHMMAaHKE BKJIa1a POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOIMUYECKUX HAYK;

BJIaJICHHE HABBIKAaMU PabOThI ¢ HH(opMaIeir OMOIOrHUECKOTo COACP KaHus, IPEICTABICHHON B pa3HOM (opme (B BUIE TEKCTA, TAOIUYHBIX JaH HBIX,
cxeM, rpauKoB, TUarpaMm, MoJesel, N300paKeHNH ), KPUTHUECKOTO aHaTn3a MHPOPMAIIUH U OLIEHKHU €€ JOCTOBEPHOCTH;

YMEHHE IUIaHUPOBATh M0J PYKOBOJACTBOM HACTAaBHUKA U MPOBOIUTH Yy4€OHOE MCCIEA0BAHUE WM MPOEKTHYIO paboTy B 00s1acT OMOJIOTHH; C y4ETOM
HaME4YeHHOH 1enn (OpMYyIUpOBaTh NMPOOJIEMY, TUIIOTE3Y, CTABUTH 33/1a4H, BEIOMPATh aJeKBaTHBIE METO/IbI JUI UX pelIeHUs], (GOPMYIUPOBaTh BHIBOIbI;
yOJIMYHO MPEACTABIATH NOJyUYEHHBIE PE3YIbTAThI;

YMCHHUEC UHTCTPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSIMU Apyrux y‘IG6HBIX MpEeaAMETOB;

C(OPMHUPOBAHHOCTh OCHOB JKOJIOTHYECKOW TPAMOTHOCTH: OCO3HAHHWE HEOOXOJMMOCTH JEHCTBHH TIO0 COXpaHEHWIO0 OHOpa3sHOOOpa3wsi W OXpaHe
MIPUPOJITHBIX SIKOCHCTEM, COXPAHEHUIO M YKPETIJICHHIO 3JI0POBBS YEJIOBEKA; YMEHUE BHIOMPATH II€JIeBbIE YCTAHOBKH B CBOWX JICHCTBHSX U TIOCTYIIKaX MO
OTHOIICHUIO K )XHMBOH MPUPOJIE, CBOEMY 3I0POBBIO M 3J0POBBIO OKPYKAFOIIHX;

YMEHHE HCIOJIb30BAaTh MPUOOPETEHHbIE 3HAHUS U HABBIKU JJIs 3I0pOBOro o0Opa3a KU3HH, cOATaHCUPOBAHHOTO MUTAHUS U (PU3NUYECKON aKTUBHOCTU;
HEMpUITHE BPEIHBIX IPUBBIYEK U 3aBUCUMOCTEN; YMEHUE MPOTUBOICHCTBOBATH JDKEHAYYHBIM MaHUITYJIALUSIM B 00JIaCTH 310POBbSI;

OBJIaJICHUE TPUEMaMH OKa3aHUs MEPBOIl MOMOIIIY YEJIOBEKY, BBIPALIUBAHUS KyIbTYPHBIX PaCTEHUI U yX0/1a 32 JOMAIIHUMU )KUBOTHBIMH;
DopMBbI KOHTPOJIA

KouTpons pe3ynbraroB oOyueHUSs B COOTBETCTBHMM C JaHHOW 0Opa30oBaTENbHON MporpaMmoi MpoBOAUTCS B ¢GopMe NUCBMEHHBIX H
AKCIEPUMEHTAJILHBIX padoT, IpeanoaaraeTcs MpoBeeHIE MPOMEKYTOYHON U UTOTOBOM aTTecTaluu.

HpOMe)KYTO‘IHaSI aTTeCTanuAa

Jlnist ocyliecTBICHU MTPOMEXYTOUHOM aTTECTAllMU MCIIOB3YIOTCS KOHTPOJIbHO-OLIEHOUHBIE MaTepualibl, 0TOOp co/epKaHHsi KOTOPbIX OPHUEHTUPOBaH
Ha MPOBEPKY YCBOCHMSI CUCTEMbI 3HaHUM U YMEHUH — MHBAPUAHTHOTO sJIpa CoAepKaHMs IeHCTBYIONIMX 00pa30BaTeIbHON MPOrpaMMbl IO OHOJIOTHH
1151 00111e00pa30BaTeNIbHBIX OpraHu3anuii. 3a1aHus IPOMEXXYTOUHOM aTTecTally BKIIOYAIOT MaTeprail OCHOBHBIX pa3/ieioB Kypca OHOJIOTHH.



ITAKET OHEHOYHbBIX MATEPUAJIOB U KPUTEPUU ONEHUBAHUA 11O ITPEIMETY «bUOJIOI'US1»

KoHTpo/bHbIEC H3MepHUTeIbHbIE MATEPHAJIbI

B nmaHHOM paszpene nmpencTaBiISIFOTCS KOHTPOJIBHO-U3MEPUTENIBHBIE MaTepHalbl, KOTOPHIE HCIOJIB3YIOTCS U ONPEICICHUS YPOBHS JOCTHUKEHUS
00yyaroUMMUCs IUIAHUPYEMBIX MeTa- MPEAMETHBIX U TMPEAMETHBIX PE3yJbTaTOB B PaMKaxX OpPraHM3allMM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U
MIPOMEKYTOYHON aTTECTALIHN.

[Ipu opranu3zanuy TEKyIIero KOHTPOJS yCIIeBaeMOCTH o0ydaromuxcs ciaeayeT yuutbiBath TpeboBanus @I'OC OOO k cucreMe OLIEHKH JOCTHXKEHUS
wiaHupyeMbIx pesyiabTatoB OOII, koTopas nomkHa MmpenycMaTpuBaTh UCIIOJIb30BaHHE PAa3HOOOPa3HBIX METOAO0B M (JOPM, B3aUMHO AOMOJIHSIOIIUX
Ipyr npyra (CTaHIapTU3HpPOBAaHHbIE NMHCHMEHHBIE M YCTHBIE pabOThI, MPOEKTHI, MpPAKTUYECKHE M J1adopaTOpHbIE pPabOThl, TBOPUYECKHE PadOTHI,
caMOaHaJIu3 ¥ CaMOOIICHKA, HAOII0IeHHE, UCTIBITAHUS U UHOE).

Bei6op yka3zaHHBIX HUXKE THUIOB M MNPUMEPOB KOHTPOJIBHBIX HM3MEPHUTEIbHBIX MaTepuaioB OOYCIOBJIEH MEJaroruyeckoil M MeTOAUYEecKOU
11e7IECO00Pa3HOCTHI0, C YUETOM MPEAMETHBIX 0COOEHHOCTEH Kypca «buomorus 5—9 kimacey.

TecTsl u 3amanus pa3padoTansl B cooTBeTcTBUH ¢ (popmarom EI'D u 'MA, 4T0 MO3BOJIAET NaXke B paMKaX YCBOCHHS MPAKTUYECKON YaCTH MPOTrPAMMBI
0TpabaThIBaTh OOIIeydeOHBIC U MPEIMETHBIC 3HAHUS U YMEHUS.

HepequL OLCHOYHBIX IMpOoHEAYP AOJIKEH OBITH ONTHUMAJIBHBIM U JOCTAaTOYHBIM JIA OIPCACIICHUA YPOBHA JOCTHIXKCHUA O6y‘IaIOHII/IMI/IC$I MMPpECAMETHBIX
U METANIpCAMETHBIX PE3YIIBTATOB. (DI/IKcaLII/Iﬂ PEIYIBTATOB TCKYILICI'O KOHTPOJIA YCIIEBACMOCTHU o6yqa}oumxc;1 OCYHIECTBIACTCA B COOTBETCTBUHU C
HpHHHTOfI B O6pa3OBaTCJIBHOI>'I OpraHu3anuu CHCTEMOH OLICHUBaHUs.

[HomMoub YYUTEJIIO
[IpennosxeHHble TUIBI U IPUMEPHI 3alaHUN:

OPUCHTHPYIOT YUYHUTCJIA B JUAIIA30HEC KOHTPOJIbHBIX H3MCPUTCIIBHBIX MATCPUAJTIOB IO KypCy, IMOMOTAKOT pa3HOO6pa3I/ITB 3aaHusl TPECHHUPOBOYHOTO,
KOHTPOJIBHOT'O U JOTIOJTHUTCIIbHOTO MO,Z[y.]'IGfI, KaK UHTCPAKTHUBHOT'O BUACO-YPOKA, TaAK U TPAJUITUOHHOT'O YPOKa B paMKax KJIaCCHO'ypo‘-IHOI\/’I CUCTEMBI,

YYUTBIBAIOT BO3MOKHOCTHU YCBOCHHA MAaTCpHalla, C TOYKH 3pCHUA €TO I[I/I(b(bepeHLII/IaLII/II/I T PA3JIMIHBIX KaTerOpI/Iﬁ o6yqafomnxc;1, pa3HOTO YPOBHA
HU3YUCHUA TPpCAMETA, BO3PACTHBIX 0COOEHHOCTEH MIIaIINX NIKOJIBHUKOB, a4 TAKKC MOTHBAIITMOHHOT'O U IICUXO3MOIIMOHAJIBHOT'O KOMIIOHCHTOB YPOKOB,



IIO3BOJISIFOT OTpa6aTI)IBaTI) HAaBbIKH, 3aKPCIUIATH MOJYYCHHBIC 3HAHUA U KOHTPOJIHUPOBATHL PE3YJIbTAThI O6y‘-IeHI/I$[, KaK B XOJC KaXJ0ro ypoka, Tak U B
paMKax UTOrOBOTO ypoKa [0 MaTepHaily paszera.

Crreruuaeckoit (popMoit KOHTPOJIS SIBISIETCS paboTa ¢ mpubopamu, JIabopaTOpHBIM 000pyaoBaHHEeM, MOAeIsIMUA. OCHOBHAS 11€JTh 3TUX MPOBEPOYHBIX
paboT: ompeAesieHUe YPOBHS Pa3BUTHUS YMEHUW IIKOJBHUKOB paboTaTh C OOOpPYIOBAaHMEM U TMPOBOJUTH AKCIEPUMEHTAIbHBIE HCCIEIOBAHNUS,
TUTAHUPOBATH HAOIFOICHUE WITH OTIBIT, BECTH CAMOCTOSTEIIFHO IPAKTHUECKYIO padoTy.

3aHaHI/IC MOXKET CUHUTATHCs BBIIIOJIHCHHBIM, €CJIA 3aHH03HHBIﬁ/BBI6paHHBIﬁ OTBCT COBIAAACT C BEPHBIM OTBECTOM. 3aI[aHI/I$I MOTYT OLICHHMBATLCA KaK 1
6aJ'IJ'IOM, Tak U OOJIBIINM KOJHWYECTBOM B 3aBUCHMOCTH OT YPOBHA CJIOKHOCTH 3aJaHUs, OT KOJIUYCCTBA BBG}IGHHBIX/BI)I6paHHI)IX OTBETOB, OT THIIA
3aaHuA.

HopMmbl onieHOK 32 Bce BUAbI IPOBEPOYHBIX padoT
«5» — ypOBEHb BHINIOJHEHUS TPeOOBAaHUI 3HAUUTENILHO BBIIIE YIOBIECTBOPUTEIBHOTO!

OTCYTCTBHE OIIHMOOK, KaK 110 TEKYIIEeMY, TaK 1 M0 IMpeIbIayIeMy YIeOHOMY MaTepuaiy; He 6osee 0HOTO He04ETa.
«4» — ypOBEHb BBINIOJIHEHNS TPEOOBAaHHH BBIIIE YIOBICTBOPUTEIHHOTO:

Hajmuyue 2—3 omunOoK wii 4—6 HeT0UYETOB MO TEKyIIeMY y4eOHOMY MaTepHaly;

He OoJsee 2 ommOoK 1K 4 HEeNOYETOB 10 MPOUICHHOMY MaTepHaly;

UCIIOJIb30BAHUE HEPAIIMOHAIBHBIX IPUEMOB PEIICHUs YIeOHOH 3a1a4H.

«3» — JI0CTaTOYHBIII MUHUMAJIBHBIH YPOBEHb BBITIOJHEHUS TPEOOBaHUH, IPEIBSIBISEMbIX K KOHKPETHOH paboTe:

He 6osee 4—6 omnOok unu 10 HeTOUETOB MO TEKyIIEMY y4eOHOMY MaTepuaity;

He Oonee 3—5 ommboK WM He Oojiee 8 HeAOUETOB IO MPOHAEHHOMY y4eOHOMY MaTepuay.

«2» — ypOBEHb BBINIOJHEHUS TPEOOBAHHM HIKE YIOBIETBOPUTEIHHOIO:

Hasmuue 6oee 6 ormmbok nin 10 HeOYEeTOB Mo TEeKyIEMY MaTepUay;



6onee 5 ommOoK win 60iee 8§ HEOYETOB IO MPOMICHHOMY MaTepHaIy.

KOHTPOJIbHO-USMEPUTEJIbHBIE MATEPUAJIBI 110 BUOJIOTUH
Br1Opath 0/1MH WM HECKOJIBKO MPABHIIBHBIX OTBETOB M3 MPEII0KECHHBIX BapuaHToB. Hayka, n3ydaromnias rpuosr:

BUPYCOJIOTHA

MUKOJIOT U

OoTannka

MuKpooOuosorust OTBET: MUKOJIOTUS

I/ICHOJ’II)SY?I 3HAaHUA O MUTAaHHUHU KUBBIX OPraHM3MOB, BBIIIOJTHUTC 3aJaHHUC. YcTaHOBUTE COOTBETCTBUE MCXKIY crroco0OM IMUTaHusg U OpraHu3sMoM, it
KOTOPOTO OH XapaKTepeH.

OPI'AHU3M CIIOCOB ITMTAHUMA

MSITIIUK JTyTOBOMH 1) aBroTpodHoe b) cunuma 6obiias 2) rereporpodHoe
Oepésa mopucas ') onéHoK JeTHUM

J1) uryka oObikHOBeHHas E) kieBep KpacHbIA

3anuiuTe B TaOIUIy BBIOpaHHbIe HUGPHI TIOJT COOTBETCTBYIOIIMMHE OykBamMu. OTBeT:

A B B r il E

1 2 1 2 2 1




3. BpiOepure 1Ba BEpHBIX OTBETa W3 MATH M 3aNUIINATE HUGPHI, MMOJ KOTOPHIMH OHM yKa3aHbl. JKHUBbIE OpPraHWU3MbI CHOCOOHBI BOCIPHHHMATH
BO3/ICHCTBUSl BHEIIHEH CpeIbl U pearupoBaTb Ha HHUX. B IpUBEAEHHOM HM)KE CIHMCKE HAMAWTE J1BA TEPMHHA, KOTOPBIE OIHCHIBAIOT IPOLECCHI,
IIPOUCXOAIINE B OPraHU3ME.

prxanue;

PaznpaxxumocTs;

PasmHOXeHne;

Brigenenne;

Pednexc.

OTBerT: pa3apaxuMocTh, pediexc.

4 . 3amoaHuTe IIPOITYCKHU B TCKCTE, BBI6paB OJIMH HU3 BAapHAaHTOB OTBCTOB, MNMPEACTABJIICHHBLIX B BHUJC BbINAAAIOIICTO CIHCKA. BcraBpTe B TEKCT
«ITouBeHHOE MUTAHUE paCTCHHﬁ>> MPOMYHICHHBIC CJI0OBA U3 NPCIIOKCHHOTI'O CIIMCKA. CnoBa BCTaBIANTE B HY>XHOM 4YHUCJIC U ITaJICKE.

[TouBeHHOE TUTaHKUE pACTECHUI

BonbmmHCcTBY pacTenuii npucyiie noyBeHHoe nutanue. Ero emé Ha3piBaoT (A), Tak Kak pacTEHUs! OCYILECTBISIOT ero ¢ nomoiibio (b). Baxuyro poinb
B 3ToM mpoiiecce urpatot (B). Onu nmornomaror u3 noussl (I'). Ilo cocynam mox aeiictBuem (/1) mornoméHHbI pacTBOp MOJHUMAETCS B JIpyTrue
OpraHbl pacTeHUS.

CHOucoK CJIOB:
crebiieBoe;
KOPHEBOE;

KOPEHB;
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cTebeb;

KOPHEBOMH BOJIOCOK;

BEpXYIICYHAs MMOYKA;

BO/JIa C PaCTBOPEHHBIMU MUHEPATHHBIMH BEIIIECTBAMH;
MUTATEIBHBIN PAaCTBOP;

KOPHEBOE JIABJICHUE.

B Tabnuiry moa cooTBETCTBYIOIIMMH OyKBaMH 3alUIINTE HUDPHI.

A b B r i

5. BoccranoBure BCPHYIO ITOCIEA0BATCIbHOCTD. 3a,Z[aHI/I$I 06a30B0Oro YPOBH:A
1. yCTaHOBI/ITC, B KaKou IIOCJICa0BATCIBHOCTH pa60Ta}0T C MUKPOCKOIIOM.
IMOCTaBbTC MUKPOCKOII IITaATUBOM K cebe

IIOMCCTUTC Ha HpeI[MeTHBIﬁ CTOJIMK MHUKpOIIpCIIapar

MOJIb3YACh BUHTOM, IIJIABHO OIIYCTUTEC OKYJISIP

IIpHU IOMOIITX BUHTOB MCJICHHO MO JHUMANTE Ty6yc, INIOKa HEC MOABUTHCA YECTKOC I/1306pa)KCHI/Ie.

HpaBI/IJ'ILHLIC OTBCThI:

11



[IOCTaBbTE MUKPOCKOII LITATUBOM K cede
IIOMECTUTE Ha MPEIMETHBIN CTOJIMK MUKpOIIpenapar
4) npy IOMOIIM BUHTOB ME/JICHHO MOJHUMAiTe Ty0ycC, OKa HE OSBUTHCS YETKOE N300paKeHUE.

3aHaHI/IC IMOBBIIICHHOTO YPOBHSA CIIOXKHOCTHU

1. YcraHoBuTe MMOCICA0OBATCIIBHOCTE YCIOXHCHUA PACTUTCIIBHOTO MHpPA Ha 3€MJ'I€, Ha4YrWHasg C OAHOKJIICTOYHOI'O OpraHu3ma. 3anuimure B Ta6m/1uy

COOTBETCTBYIOIIYIO TIOCIIE0BATEIHLHOCTD ITU(P:
MXH

{MaHOOaKTepUH

BOJIOPOCITH

MMOKPBITOCEMEHHBIE

roJ0CEMEHHbBIE

MarnopoTHUKY [IpaBUIIbHBIC OTBETHI:
[IHaHOOAKTEPUHU

BOJIOPOCIIH

MXH

MANOPOTHUKHU

rOJIOCEMCHHBIC

MOKPBITOCCMCHHBIC
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6. BoccTaHoBHTE TIOJIITUCH K PUCYHKY, HAa KOTOPOM H300paxeH nporecc (orocuHTe3a. [loMuImmTe CTPENIKK Ha PUCYHKE U3 TPEUIOKEHHOTO TIEpeYHS.

Bona

b. Yraexucoslii raz

Kucnopon

I'. Oueprus Coinnia

7. 3amoJIHATE MyCThIC KJIETKH B TAOJIHIIE.

buonornueckue HAaYKHU

Yuenue o|? I'enetuka ? Monexynsap- | ?
KIIETKE Has OMOJIOTHs
? buonorus HN3menun- Yay4menue ? Yyenue 0
pa3BUTHS TKA- | BOCTh OPOJ IIPOUCXOXKIEC-
Hel MHaclen- KUBOTHBIX U HUU )KU3HU
CTBEHHOCTb COPTOB
pacTeHui
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TemaTnueckoe NJaHNPOBaAHHE

TemaTn4yeckoe NJIAHMPOBAHNE MaTepHAJIA B O KJacce
«BNOJIOTUA — HAYKA O )KUBOM MUPE»

Yacts 1. buonorus — Hayka 0 )KUBOM MUpPE

Yacte 2. MHOTOOOpAa3He )KUBBIX OPraHU3MOB.

Yacts 3. )Ku3Hp OpraHu3MOB Ha IIJIAHETE 3€MIIS

Yacte 4. YenoBek Ha 1aHeTe 3eMilsd

Ne Tema Conepxanue Ilenenas Koma-Bo OCHOBHEIE Buabl | Mcnons3o-
yCTaHOBKA ypoKa 4acosB JESITEIbHOCTH 00Yy4arouxcsl | BaHUe 000-
Ha YPOKE/BHEYPOUHOM | pyJOBaHHE
3aHATUU
1. Bronorus — Hayka o kuBOM Mupe (8 u)
Merto b1 n3yuenus | Mcnonp3oBanue yBe- | OOBSICHATH 1 YMenue paboTtath ¢ | Muxkpockon
KHUBBIX OpPraHU3MOB: | JINYUTEIbHBIX IPUOOPOB | HA3HAUCHUE 1abopaTopHBIM CBETOBOW,
HaOI0IcHHE, u3Me- | IPH U3YYeHUH OOBEKTOB | YBETUUUTEIbHBIX 000py0BaHKEM, uudpoBoi
peHHe, SKCIEPUMEHT. KUBOU NpUpOJBL. YBe- | mpuOOpoB. YBEJIIUYUTEIbHBIMU
Jlabopamopuas paboma | nTMUATENbHBIC TIPUOOpPHI: | Pa3znuyarh puOOpamMu. Nzyudats
MNe 1 «3ydyeHne ycTpoil- | Iymbl pyyHasi, IITATHB- | PYYHYIO u YCTPOMCTBO MHKpPOCKOMA U
CTBa  YBEIMYUTEIBHBIX | Hasl, MUKpOCKOIL P. I'yK, | mITaTUBHYIO TYIIBI, cobmrofath mpaBuia pabOThHI
prudopoOB» A. Ban JleBenryk. Yactu | 3HaTh  BETUYHUHY ¢ Mukpockornom. CpaBHHUBATh
MUKpOCKOTa.  MHKpO- | TOy4aeMoro ¢ ux YBEIMYEHUE JyIBI U MHU-
npenapat. [IpaBuna pa- | MOMOIIBIO KpOCKOIIa.
OOTBI ¢ MUKPOCKOIIOM. YBEJIUYEHUSI. [TomyuaTh HaBBIKH PabOTHI C
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MHUKPOCKOIIOM IIPU U3YYECHUU
FOTOBBIX MUKPOIIPEIApaToB.
CobunoiaTh npaBuiia padoOThI
B KaObMHETe, 00paIieHus ¢

1ab0paTopHBIM
000pyTI0BaHHEM

Kiterounoe ctpoenue | CtpoeHue KJIETKH. | BpisaBnsaTe 4vactu YMeHue paboTaTh ¢ | Mukpockon
OPraHu3MOB. Txann Kiterounoe | knetku Ha 1ab0opaTopHBIM 1 (poBoH,
MHoroo0Opa3ue KIETOK. | CTpOE€HUE JKUBBIX | PUCYHKax 000py/10BaHKEM, MUKpoTperna-
Meto b1 u3ydeHus | opranu3moB.  Kietka. | yueOHuKa, YBEITUYATEIbHBIMH patel
KUBBIX OPraHM3MOB: Ha- | YacTu KJIETKM U HUX | XapaKTepU3oBaTh npuOopaMH. Habmonath
OmoneHne, u3MepeHue, | HazHaueHue. [loHsTe o | ux 3HauEHUeE. YacTH U OPTaHOUIBI KIIETKU
AKCIEPUMEHT TKaHU. Txanu | CpaBHUBATH Ha TOTOBBIX MUKPO-
Jlabopamopnas paboma | KUBOTHBIX W PACTEHUMH. | )KUBOTHYIO u npenapaTtax Mmoj MajbiM U
Ne 2 «3nakomctBO ¢ | Ux QyHKITMUN pacTUTEIBHYIO O0JBIITUM YBEJTUYCHUEM
KJIETKaMU PacTEHUI» KJIETKH, HaXOJIUTh MHUKpPOCKOTIA ¥  OIUCHIBAThH

YepThI ux uX.

CXOJCTBa u Paznuyars OT/EeJbHbIC

pa3ianyus. KJICTKH, BXOIAIIUE

Paznuyare TKaHU B COCTaB TKaHHU.

JKHBOTHBIX u O6o06mare u (UKCHPOBATH

pacTeHuit Ha pe3ynbTaThl  HAONIOACHUH,

pUCYHKax y4eOHU- nenath BbIBOJbL. CoOmoarh

Ka, mpaBujia pabOThl B KaOMHETE

XapaKTepu30BaTh ouosnoruu, oOpaimeHuss ¢

ux CTpOEHHUeE, 1abopaTopHBIM

OOBSICHATH ux o0opyI0BaHHEM

byHKIUH.
Ocob6enHoctu XUMHU- | XUMHYECKHH cocraB | Paznuyate HaGnronate  eMoOHCTpaluio
YECKOI0 COCTaBa >KMBBIX | KIIETKH. HEOpraHUyecKue u OTIBITOB YUUTEIEM,
OpPraHU3MOB: XUMHUUYECKUE BEIIeCTBAa | OpraHU4ecKue aHaM3UpoBaTh  MX  pe-
HEOpPraHUYECKUe u | kietku.  Heopranude- | BemiecTBa KIETKH, 3yJBTAThI, 1€1aTh BBIBOJIBI.
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OpraHn4eCKuc BCUICCTBA,

CKHEC BCIICCTBA KIICTKU,

MUHEpAJIbHBIE CO-

AHanusupoBarb

UX POJIb B OpraHu3Me UX  3Ha4YCHHWE  JUIA | U, OOBACHATH WX IIPEJICTaBICHHYIO Ha
KIETKH ¥ OpraHu3Ma. | 3HaYCHHE JUISt pUCYHKax yueOHHKa
Oprannueckue opraHusma. MH(pOPMALIMIO O PE3yJIbTaTax
BElleCTBa KJIETKH, WX ompITa, pabotas B mape
3HAYEHUEAISHKU3HU Ymenue paboTaTh c
OpraHu3Ma H KJIETK! 1a00paTOPHBIM
000pyi0BaHNEM
2. MHoroo6pasue »uBbIx oprann3moB (11 u)
bakrepun. MHoro- | bakrepun: crpoenne u | XapakTepHu3oBaTh OnuceiBath pa3zHooOpasHble | PaccmaTpuBa-
oOpa3ue OakTepuit KU3HEACITEIBHOCTb. 0COOEHHOCTH bopMbI OaKkTepualbHbIX | HUE OaKTepuit
bakrepun — | cTpoeHwHs KJIETOK Ha PHCYHKE | HA  TOTOBBIX
NPUMUTUBHbBIE OakTepuil. ydeOHUKa. MHKpOIpena-
OJIHOKJICTOYHbIE op- Paznuyarts MOHATHS: | paTaX C HC-
TaHU3MBI. Crpoenue «aBTOTPO(DBI», M0JIb30BAaHUEM
OakTepuil. «reTepoTpodHI », udpoBoro
Pa3zmuoxenune OGakTepuit « MPOKApPHUOTHI », | MUKpOCKOTIA.
JieJIeHueM KJICTKU «QYKapHUOTHI. DJEeKTPOHHbBIE
HajBoe. bakrepun kak XapakTepu3oBaTh MPOLECCHl | TaOIUIIBI u
camasi JIpeBHss IpyIa KU3ZHEEATEIbHOCTH ITaKaThl.
opranu3moB. [Iporecchbl OaKTepuu Kak MpOKapHOT.
KUZHENCATEIIbHOCTH CpaBHUBaTh U  OIICHUBATH
Oakrepuii. [lonsaTue 06 poJib OakTe- puii-aBTOTpo(HoB
aBTOTpO(dax u u OakTepuii-rerepo- TpopoB
rerepoTpodax, MpoKa- B npupoaeYMenue paboraTb
pHOTax U 3yKapuoTax c 1abopaTopHBIM
000pyI0BaHUEM,
YBEJIUYUTENbHBIMU
npubopamu.
Pactenus. Msoro- | Pacrenus. XapakTepu3oBaTh PaznuuaTh yactu nBetkoBoro | OGHapyxeHue
oOpazue pactenuil. | [IpencraBnenue o ¢uo- | riaaBHbIE IPU3HAKH pacTeHus Ha PHUCYHKE | XJIOpOIUIacTa B
3HayeHue pacTeHud B | pe. OTnu4UTEeNbHOE | PACTCHUM. yueOHHUKa, BBIJIBUTaTh | B KJIETKAaX pac-
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pupoie CBOWCTBO pacTeHuN. IpEeNNoyIoKeHUss 00  MX | TeHMM ¢  Hc-
YEJI0BEKa Xnopopwnn. 3HavueHue (GYHKIUSX. CpaBHUBATh | OJ30BAaHUEM
¢dorocunreza. CpaBHe- LIBETKOBBIE M T'OJIOCEMEHHBIE | IU(PPOBOTO
HUE KJIETOK PacTeHUH U pacTeHus, XapaKTepU30BaTh | MUKPOCKOIIA.
OakTepuil. [enenune UX CXOJACTBO M pa3iuyus. | DJIEKTPOHHBIE
[IapCTBAa pACTEHHH Ha XapakTepru3oBaTh MXH, | TaOJIHILIbI "
IPYMIIbI:BOJOPOCIIH, MaNOPOTHUKH, XBOIIIY, | TUIAKATBHI.
LBETKOBbIE (IIOKpPHITOCE- IUIayHbl ~ Kak  CIOpOBBIE
MEHHBIE), T'OJIOCEMEH- pacTeHus, OTIPENEIATh
Hble, MXH, IJIayHbI,XBO- TEPMHH «CIIOPa». BIABIATH
11", MarOPOTHHUKH. Ha pUCYHKE yuyeOHWKa pas-
CrpoeHue  pacTeHHUH. JUYUS  MEXIY PacTeHUSIMHU
Kopens u noo6er. pPa3HBIX  CHUCTEMaTHYECKHX
CroeBuiiie BOJIOPOCIIEH. TpyII. ComnocTaBisiTh
OCHOBHBIE  pa3IUuUs CBOICTBA pACTUTEIIBHON U
MOKPBITOCEMEHHBIX U OaKkTepuaNbHON KJIETOK,
TOJIOCEMEHHBIX  pacTe- JIeJIaTh BBIBO/IBI.
HHil. POb 1IBETKOBBIX XapakTepru3oBaTh 3HAYEHUE
pacTeHMd B KU3HU pacTeHuit pa3HbIX
YyeloBeKa CUCTEeMAaTHYeCKUX Tpylnn B
JKU3HM 4YeloBeKa YMEHHe
pabotath ¢ J1abOpaTOPHBIM
000pyoBaHKEM, yBe-
JUYUTETHHBIMU IPUOOpaMHU.
XKusotnsie. Ctpoenue | JKuBoTHbIE PacnioznaBate oj1- XapakTepus3oBarh ['otoBUTH MH-
KUBOTHBIX. [IpencraBnenue o day- | HOKIETOUHBIX U MPOCTEHIINX [0 PUCYHKaM | Kpompemnapar
Msoroo6pasue He. OCOOEHHOCTH M- | MHOTOKJIETOUHBIX yuyeOHHKa, OMNUCHIBATh MX | KYJIbTYpHI
BOTHBIX, BOTHBIX. OIHOKIIETOY- | JKUBOTHBIX Ha pasnuyue, HaszplBaTh 4yacTh | ameO.
IIpUpoie HbI€ U MHOTOKJIETOUHBIE | pUCYHKAX ux Tena. CpasnuBate | OOHapyxeHHe
4eJI0BeKa opranusMel. Poib xu- | yueOHHKA. cTpoeHue Tena amEObl C | OA-
BOTHBIX B MpHUpOJE U KIETKOM DJYyKapHuoT, JeNaTh | HOKJIETOYHBIX
JKU3HU YEJIOBEKA. 3aBU- BBIBOJIBI. Ha3zpiBaTh | )KMBOTHBIX
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CHUMOCTb OT OKpYKaro-
1Ie cpesl

MHOTOKJIETOYHBIX  JKHUBOT-
HBIX, H300paKEHHBIX  Ha
PUCYHKE yuyeOHHKa.

Paznuuats 6ecrio3BOHOYHBIX
Y TI03BOHOYHBIX )KHBOTHBIX.
OOBACHATH POJIb )KUBOTHBIX
B OKM3HM UYEJIOBeKa H B
npupoae. XapakTepu3oBaATh
(haKkTOpPBI HEKUBOW TIPUPOIBI,
OKa3bIBAIONINE BIUSHHE HA
KHU3HEEATEITLHOCTh
KUBOTHBIX YMEHUE paboTaTh
c mabopaTopHBIM  000-
pyIOBaHHEM,
YBEJIUYUTEIbHBIMU npu-
O6opamu.

(mpocrenux)

B BOJHOU
cpene c
HCII0JB30Ba-

HUeM 1udpo-
BOTO  MHKpO-
CKoTIA.
ONEeKTPOHHBIE
TaOIUIBI "
TUTaKATHI.

«HaOmronenue 3a
MePEIBIIKEHUEM
JKUBOTHBIX»

JlaGopatopnast paboTta
Ne3

«Habmonenne 3a nepe-
JIBMYKEHUEM KUBOTHBIX)

I'otoBUTH
MHUKpOIIpenapar
KYJIbTYpbI HH-
dby3opuii.

N3yuath  KuBbIE
OpraHu3Mbl  TOJ
MHUKPOCKOTIOM TIPH
MajoM
YBEJIUYCHHH.

HaOmronare 3a OBHKEHHEM
JKHBOTHBIX, OTMEYaThb
CKOPOCTh M  HaIlpaBJICHHUE

JIBUKCHHUS, CpaBHHUBATh
NEepeIBIKEHUE  JIBYX-TPEX
0coOeH. dopmynupoBaTh
BBIBO/JI 0 3HAYEHUU
JIBUKEHUS ISl SKUBOTHBIX.
@®uKcUpoBaTh  PE3yIbTATHI

HaOJIIOZICHUI B TETPaaH.
Cobmtonaths npaBuiia paboTh
B KabuHeTe, OOpamieHus c
71a00paTOPHBIM
000pyI0BaHUEM.

YMeHune paboTtaTth c
71a00paTOPHBIM

I'otoBuUTH MU-
Kporpenapar
KYJIbTypbl WH-
by3opwii.
N3yuarp  xu-
BbIC OpraHu3-
MBI IO MHU-
KpPOCKOIIOM
npu MajoM
YBEJIUYECHUH.
Habmronmats 3a
JIBHOKCHHUEM
JKHBOTHBIX,
OTMEYaTh
CKOpOCTh U
HaIpaBlieHUE
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000pyI0BaHUEM, JIBIDKCHUS,
YBEITMYUTEIbHBIMU CpaBHHUBATh
nprudopaMH. ONEeKTPOHHBIE
TaOJIHIIBI u
IJTaKaThl.
Mmuoroo6pazue rpuboB, | MHOrooOpa3ue u 3Haue- | XapakTepu3oBaTh [Mogpazaenary nusinounsie | [0TOBUTH MH-
UX poJib B mpupoje u | Hue rpuboB. CTpoeHue | cTpoeHue rpuObl Ha IUIACTUHYATBIE U | KpoIpernapar
YKU3HU YeJIOBEKa. HUISTIOYHBIX ~ TPUOOB. | NUIANIOYHBIX TpyOUaTsie. OnuceBaTh | KyIbTYPHI
[TnecueBbie rpudbl, UX | rpUOOB. CTPOCHHE TIJIECHEBBIX TPUOOB | APOKKEH.
HCIOJIb30BaHNE B 0  pUCYHKY  ydeOHuka. | M3yuarp
3/IpaBOOXpaHEHUH OOBSCHATD TEPMUHBI | TUICCHEBBIE
(aHTHOMOTHUK TICHUITUJI- «AHTUOMOTHUK» U | TpuOBI nona
auH).  OJHOKJIETOYHbIE «TIEHULUITUHY. MHUKPOCKOTIOM
rpudbl — apoxokn. Mx Pacrio3naBath che00HBIE U | TIPH MaJjioM
HCIOJIb30BaHUE B XJle- STIOBUTHIE rpuobI Ha | YBEJTMYEHUU
OoreyeHnH U MUBOBape- Tabnuuax U PHUCYHKAaX | Ha TOTOBBIX I\
Hun. Creno00HbBIC U SJ10- ydeOHHUKa. MHUKpOIIpena-
BUThIe rpudsbl. [IpaBuna VY4acTBOBaTh B COBMECTHOM | paTax.
cOopa u yrnoTpeodaeHus 00CYXICHUH TTPaBUJI cOOpa U | DIEKTPOHHBIC
rpudoB B MUITY. WCII0JI30BaHUS TPHOOB. TaOJTHIIBI u
[Tapa3utnueckue OOBACHATH 3HaYEHHE TPUOOB | MIIAKATHI.
rpu0sl. Ponb rpuboB B JUIs  YeloBeKa M JuIA
opupose U KHU3HHU MIPUPOIbI
YyeloBeKa
3. J)Kuzub opranu3MoB Ha ruranete 3emist (7 1)
Brnusinue sxonornueckux | Jkonoruueckue (akro- | Paznuuarts N3yunts nericteue | [lupposas
(hakTOPOB Ha OPTaHU3MBI | PBI CPEBI. MOHSTHS: pa3anuHbIX (aKTOPOB cpeidbl | maboparopus
YcnoBusi, BIUSIIOMINE HA | «9KOJIOTUYECKHIMA (cBeT, BIAXHOCTb, TEMIIE- | 10  JKOJOTHU
KHU3Hb OPraHU3MOB B | pakTop», «pakrop parypa) Ha | (IaT4uK
IpUpOJIE, — DKOJIOTH- | HEKHUBOU OpraHU3MBbL,IIPUBOIUTH OCBEILEHHO-
yeckue (HakTopsl Cpedbl. | MPUPOIBIY, «pak- MIPUMEPBI COOCTBEHHBIX | CTH, BIIAXHO-
DakTOpbl HEKUBOU IIPU- | TOP KUBOU HaOIr01eHU. CTU U TEMIIE-
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poibl, (GaKTOPBI KUBOM
MIPUPOJIBI U AaHTPOTIOTCH-

HBIE. [Tpumepsr
JKOJIOTHYECKHUX
(dakTopoB

IPUPOJIBIY,
AHTPOIOT€HHBIN
baxTop».
XapakTepu3oBaTh
JNEUCTBUE
Pa3TUYHBIX
(bakTOpoB  cpebl
Ha OpTaHU3MBI,
MIPUBOTUTH
IPUMEPBI
COOCTBEHHBIX
HaOJIFOICHUN.

AprymMeHTupoBaTh

JIESATEIbHOCTh  YEJIOBEKa B
MpUPOJiE KaK aHTPOIOTEH-

HBIN pakTop

Brinonnenue npabopaTtopHoit

paboTHI.

paTypsbl)

TemaTu4eckoe IIaHMPOBaHUE MaTepuaJla B 6 Ki1acce
«BHOJIOTUSA — HAYKA O PACTEHUSAX»

Yacte 1. Hayka o pactenusix

Yacte 2. Oprassl pacTeHHi

Yactp 3. OCHOBHBIE MPOIIECCHI JKU3HEEATENILHOCTH pacTenuil Yacts 4. MHOTOOOpa3ue u pa3BUTUE PACTUTEIHLHOTO MUPA

Yacts 5. [Ipupoansie coolrecTBa
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Ne Tema Conepxanue leneBass ycranoBka | Kon-Bo OcHoBHbIE Buabl | Mcrions3zoBanue
ypoka 4acoB JIeATEIbHOCTH 00opynoBaHue
00yyJaronuxcs Ha
YpOKe/BHEYPOUHOM
3aHATUU
1. Hayka o pactenusix — Ootanuka (4 1)
Kiterounoe ctpoenune | Knerounoe ctpoenue | CtpoeHue 1 IIpuBoauTH npuMepsl | Mukpockon
opranu3moB. KieTku | pacTeHui. pacTUTEIBHON OJHOKJIETOYHBIX u | uudpoBoi,
pactenuil.  [lonoBoe | CBOMCTBA PAacTUTENBHOM | KJIETKU:  KIJIETOYHAs MHOTOKJIETOYHBIX MHKpOIpenaparsl
pa3mHoxenue. Poct m | knetkn. Knerka  kak | cTeHka, sAIpo, ILH- pactenui. Pasznmnuate U
pa3BUTHE OPraHU3MOB | OCHOBHAsl CTPYKTypHas | TOIUIa3Ma, BaKyoJH, Ha3bIBaTh OpraHouIbl
€IMHUIIA PACTEHUS. MIJIACTUBI. KJIETOK pacTeHun.
KuzHenesaTenbHOCTh XapakTepru3oBaTh
KJICTKH. [Henenne OCHOBHBIE IIPOLIECCHI
kieTku. Knerka kak KU3HEICATEIbHOCTH
JKUBas cucrema. kireTtku. O000maTh 3HAHUA
OcobenHoctu U JelaTh  BBIBOABI O
PacTUTEIbHOU B3aUMOCBSI3U Pa0bOThl BCEX
KJICTKU qacTel KICTKH.
BBIABIATE OTVIMYUTEIIBHBIC
IIPU3HAKA  PACTUTEIBHOU
KJIETKH YMeHue padoTath ¢
71a00paTOPHBIM
000pyoBaHuEM,
YBEJIIMYUTEIBHBIMU
PUOOpaMH.
Knerku, Tkanu u op- | Tkanu pacrenuil. | [Tonstue o Tkanu | 1 Onpenensrs noHsTHE | MUKpOCKOTI
rasl pacteHuid. Ot- | [loHsATHE O TKaHU pacTe- | paCTEHUH. Bunst «TKaHbY». XapaKTepu3oBaTh | LU(POBOIL,
JINYUTEIIbHBIE npu- | HUM.  Buapl  TkaHe#: | TKaHEH:  OCHOBHad, 0COOEHHOCTH CTPOEHHUS M | MUKPOIIpPENapaThl
3HAKM OKUBBIX Opra- | OCHOBHAas, IIOKPOBHAas, | IOKPOBHAs, byHKIUU TKaHEH
HU3MOB MPOBOJAIIAsL, MEXaHU- | IPOBOAILIAs, pacTeHHi. YcCTaHaBJIUBATh

qeCKasd. HpI/I‘-II/IHLI I1OAB-

MCEXaHHUYCCKasd. HpI/I-

B3aUMOCBA3b CTPOCHHUA U
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JICHUS TKaHEH.
O06o0mmenne U cucrema-
TH3aIUs  3HAHUKA 1O
Marepualiam TEMBI
«Hayka o pacreHusix —
OOTaHHUKA.

YUHBI MOSIBIICHUS
TKaHEH. Pactenue
Kak [IEJTOCTHBIN
JKUBOU OPraHu3M,
COCTOSIIITHMN u3

KJIETOK U TKaHEM.

byHKIUH TKaHEeM.
OOBsCHATD 3Ha4YEHUE
TKaHEH B KU3HU PACTCHUS.
O06006mars u
CUCTEMaTU3UpPOBATh
3HAHUS 110 TEME, JeNaTh
BbIBOJbl.  OTBeuaTh  Ha
UTOTOBBIE BOIIPOCHI TEMBI,
BBINIOJIHATH 3a/1aHUs

2. Opraubl pactenuii (8 1)

3HA4YCHHUC

Cewms, ero crpoenue u

Cemss kak opraH pas-
MHOXEHHS  pacTEHUM.
3Ha4YeHHE CEMSH B IpH-
poJie W KU3HU 4YeJIoBeKa
Jlabopamopnas paboma
Ne 1

«Ctpoenne cemeHu ¢a-

COJIN»

CTtpoeHue CceMeHu:
KOXypa, 3apoJblll,
SH/OCIEPM, CEMSIO0-
mu. CtpoeHue 3apo-

JBIIIa pacreHus.
JBynonbHbIE U
OJIHOIOJILHBIE
pacreHus.

[Ipopacranue ceMsH.
[TpopocTok, ocobeH-
HOCTH ero
CTPOCHHSL. .

OOBSACHATH POJb CEMSH B
MIPUPOJIE.
XapakTepru3oBaTh
(YHKIIUM YacTel CeMEHHU.
OnuceIBaTh CTpOEHHUE
3apo/iblllia PaCTEHUSI.
VYcra"HaBiauBaThL  CXOICTBO
MPOPOCTKA C 3apOJbILIEM

CEMEHHU. OrmnuceIBaTh
cTaauu MpOpacTaHus
CEMSIH. Briasiare

OTJIMYUTCIIBHBIC IMPU3HAKU
CCMAH ABYAOJIBHBIX U O[-

HOOJIbHBIX pacTeHui.
Hcnonp3oBaTh
WH(pOpMaITMOHHBIC

pecypchl Al MOATOTOBKU
COOOILIEHHUS O POJM CEeMSH
B JKU3HH YEJIOBEKa.

[lpoBoauTe HAOMIOACHHS,
(buKCHpOBaThH ux
pe3ynbTatel  BO  BpeMs

Pabora «Ctpoenue
ceMeHHu (acom
Hudposast
naboparopust IO
9KOJIOTUHU (IaTYUK
OCBEILIEHHOCTH,
BJIQXKHOCTHU u
TEeMIIepaTyphl).
DJIEKTPOHHBIE
TaOJTHIIBI u
ITaKaThl.
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BBITTOJIHCHU A

nabopaTopHOU paboTHI.
CoOmonath npaBuiia
paboThI B KaOuHere,
oOpareHus c
1ab0paTopHBIM
obopynoBaHueM  YMEHHE
paboTaTh ¢ J1aOOPATOPHBIM
000pyI0BaHUEM,
YBEITHMYUTEILHBIMU
npruOOpaMH.
VYcnosus npopactanus | 3HadyeHUe BOABI M BO3- | M3yumts poib XapakTepru3oBaTh poiib | Pabora «YcnoBus
CeMsTH IyXa Jisl TpOpacTaHus | 3amacHbBIX BOJABI W  BO3/AyXa B | IpOpacTaHUs
CeMsIH. 3alacHble MUTA- | MUTATENIbHBIX BE- IpOpacTaHuU CeMsIH. | CeMsH». 3HaueHHe
TEJIbHBIE BELIECTBA Ce- | IIECTB ceMEHH. TeM- OOBACHATD 3Ha4yeHue | BOAbl M BO3AyXa
MeHH. TemmeparypHble | mepaTypHble 3allaCHBIX ~ MUTATEJbHBIX | Ul IMPOPACTAHUSA
YyCIOBHS  NPOpAcTaHUs | YCIOBUS BEIIECTB B MpopactaHuu | cemsH. Ludposas
ceMsiH. Ponb cBeta. Cpo- | mpopacTaHus CeMsH. CEeMsIH. nabopaTopus IO
KU TI0CeBa CeMsH Pouns cBera. OOBACHATH  3aBUCHMOCTb | 9KOJIOTUH (JIaTUUK
IpOpacTaHuss CeMSH OT | OCBELIEHHOCTH,
TEMIEepPaTYPHBIX YCIOBUH. | BIQXKHOCTU u
[Tporuo3upoBatb CPOKH | TeMIIepaTyphl).
II0CEBA CEMSH OTACIbHBIX | DIEKTPOHHbIE
KyJIbTYp. YMeHue paboTath | TaOIMULIbI u
c 71a00paTOPHBIM | TUIAKATHI.
00opyoBaHuEM,
YBEIUYUTEIbHBIMU
npubopamu.
Kopens, ero ctpoenne | Tumsl KOpHEBBIX cucTeM | M3yuuTh BHelIHee U Paznuuate um ompenensate | Mukpockon
U 3HauEHHE pacTeHHH. CrtpoeHue | BHyTpeHHEee CTpoe- TUIIBI KOPHEBBIX CHCTEM Ha | LU(POBOIi,
KOpPHS — 30HBI KOpHS: | HHE KOPHS pHCYHKaX, TepOapHbIX MUKpOnperna-
KOHYC HapacTaHWs, Bca- HK3EMILIIpaXx, parsl. Oek-
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ChIBaHMsSI, IPOBEACHUS,
nenenus, pocra. Poct
KOpHs, reorponusM. Bu-
JOU3MEHEHHUSI  KOpHEH.
3HaueHne KOpHEH B
npupoje. JlaboparopHas
pabora 2

«CTpoeHne KOpHs TMpo-
pOCTKa»

HaTypaJIbHbIX 00OBEKTaX.
Ha3piBaTh 4acTu KOpHS.
YcraHaBivBaTh
B3aMMOCBSI3b CTPOCHUS U
¢GyHKIMI yacTe KOpHS.
OOBsACHATD  0COOEHHOCTHU
pocta kopHs. [TpoBoauTh
HaOJIFOIEHUS 3a n3-
MEHEHUSIMU B
BEPXYIICYHON YaCTH KOPHS
B TIEPHO.T pocra.
XapakTepru3oBaTh
3HAYCHHE BHJIOW3-
MEHEHHBIX KOpHEW IS
pacTeHui. [TpoBoUTH
HaOMroAeHNUS U (PUKCUPO-
BaTb HUX pE3yJbTaThl BO
BpeMs BBITNOJIHEHUS
nabopaTopHO padoTHI.
Cobumoiath npaBuiia
padboThI B KaOuHeTe,
oOpareHus C
71a00paTOPHBIM
00opynoBaHNeM

Ymenue paboTaTh c
71a00paTOPHBIM
00opyoBaHUEM,
YBETUYUTEIbHBIMU
npubopamu.

TPOHHBIE TAOTHIIBI
Y TUTAKaThI.

Jluct, ero crpoeHue u
3HaYCHUE

Jluct, ero crpoenue u
3HAYEHUE
Bnemnee crpoenue -

W3yunts BHemHee n
BHYTpPEHHEE
CTPOEHUE JIUCTA.

OnpenensaTs yacTu JHUCTa
Ha repOapHbIX
DK3EMIUIApaX, PUCYHKaX.

Mukpockon

UppPOBOH,
MUKpONpenapaThl.
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cra. BHyrpeHHee crTpoe- Pazmuuate  mpocteie  u | BHyrpeHHee
HUE JHCTA. Tunst CIIOXKHBIC JUCTBS. | CTPOCHHE  JIUCTA.
KWIKOBAHHSI  JIUCTHEB. XapakTepru3oBarh DNEKTPOHHBIC
Crpoenne u ¢QyHKIUK BHYTPCHHEE CTpOEHME | TaOIHUIIbI u
YCTBHII. 3HAYCHUE JTUCTA JUCTA, ero YacTH. | TJTaKaTHlI.
U pacTeHus: (POTOCHH- YcTaHaBiMBaTh
Te3, UCIapeHue, ra3oo0- B3aMMOCBSI3b CTPOCHUS U
MeH. Jlucroman, ero byHKIUH JIMCTA.
pOJIb B JKM3HH PACTEHUSI. XapakTepru3oBarh
Bunmonzmenenus - BHJIOM3MEHEHUS  JINCTHEB
CThEB pacTeHuit YMenue
paboTaTh ¢ J1a6OPATOPHBIM
000pyI0BaHUEM,
YBEJIUYUTEIbHBIMU
MPUOOpaMH.
Crebens, ero crpoe- Crebenb, ero ctpoenue u | U3yunts  BHelTHEe OnuceiBaTh BHEIIHEE | MUKPOCKOTIT
HUE Y 3HaYEHHUE 3HAYCHHE CTpoeHue  cTels. CTPOCHHE crelud, | mupoBoi,
Jlabopamopnasa paboma | Turbl cTebeil. MIPUBOIUTH IIPUMEPBI | MUKPOIIPEIapaThI.
Ne 4 «Buemnee crtpoe- | BHyrpennee pa3IMYHBIX THIOB cTeOnei. | «Crebenp  OgHO-
HUE KOPHEBUILA, KIIyOHS, | CTpOEHHE  CTeOIs. Ha3zbiBath BHYTPEHHHE | JIOJIBHBIX "
JTYKOBHIIBI» OyHkuuU  cTeOs. 4acTU cTeOsisi pacTeHUil U | qBYMOIBHBIX
Bunonsmenenns ux ¢yHkuuu. OnpenensTh | pacTCHHID»
cTeOs y HaJI3EMHBIX BUJIOM3MEHEHUS Haz- | DJIeKTPOHHbBIC
u MOJI3EMHBIX 36MHBIX W TOJI3€MHBIX | TaOIUIIBI "
oOETOB. noOeroB  Ha  PUCYHKAX, | IUIAKATHIL.
dotorpadusx, HaTypaib-
HBIX 00BEKTaX.
WN3ydath ©u  ONHUCHIBATH
CTpOeHHue MO/I3EMHBIX

no0eroB, oTMeyaTh UX pas-
JUYUSL.
duxcupoBaTh pe3yNbTaThl
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uccienoanuii. CobmoaaTh
rpaBuia paboThI B
kaOuHeTre, oOpalIeHus C
1ab0paTopHBIM
000pyTI0BaHHEM

3. OcH

OBHBIE MPOIIECCHI JKUZHEICSITEILHOCTH pacTeHui (6 1

N

OpraHu4YCCKUX BCHICCTB

INUTaHUA paCTCHHﬁ.

pa3jinunua B HUX TIHUTAHUMU.

MusnepaiibHO€  nuTa- | MuHepaabHOE€ MHTaHUE | Y CTaHABIMBATh OO0BsicHATh poiib KOpHEBHIX | [udposas
HHE€  pACTEHUW W | pACTEHUW W 3HAYECHHUE | B3AMMOCBSI3b BOJIOCKOB B MEXaHu3Me | JabopaTtopust IO
3HAYEHHUE BOJIbI BOJIbI MTOYBEHHOTO MMOYBEHHOTO MUTAHUS. 9KOJIOTUHU (JTATYUK
Bonma xak HeoOxomumoe | MUTAaHHS PACTEHUN U O060CHOBBIBATL pOJb | BIAXHOCTH, OCBE-
YCJIIOBUE€ MHUHEPAIBHOIO | YCIIOBUM  BHEIIHEU MOYBEHHOTO TWUTaHUSI B | MEHHOCTH)
(TTOYBEHHOTO ) TUTaHUSI. Cpenpbl. KU3HU pacTeHui.
N3Bieuenne pacTeHHEM CpaBHHBATH U pa3anyaTh
W3 TMOYBBI PACTBOPEHHBIX COCTaB u 3Ha4YCHHE
B BOJE MHUHEPAIBHBIX OpPraHWYeCKUX M  MHHe-
coner. OyHKIMA KOpHe- pPaTbHBIX YIOOPEHUH AJIs
BBIX BOJIOCKOB. [lepeme- pactenuii. Mcnonb3oBaTh
HIEHUE BOJbl M MHHE- nH(pOPMALMOHHbBIE
palbHBIX BEIIECTB IO pecypcebl AJid MOArOTOBKU
pacTeHuIo. 3HaueHHe MIPE3eHTAlMNU IPOEKTa O
MUHEPAIBHOTO (TIOYBEH- MPUCTIOCOOICHHOCTH K
HOro) muTaHus. Tumsl BOJIE PAacTeHUN  pa3HbIX
ynoOpeHuil U uX poyib B 9KOJIOTUYECKUX TPYIII
KU3HU PACTEHUS. KO-
JIOTUYECKHE TPYIIIBI pac-
TEHUU MO OTHOIICHHUIO K
BOJIE
BoznymHoe nuranue | Bo3aymHoe nuTaHue | XapakTepu3oBaTh IIpuBouTH npumepsl | Ludporas
pacTeHui — | pacTeHui — | ycnoBusi, HeoO6Xx0aU- OPraHu3MoB — | maGopartopuss 1O
¢dorocuHTe3 ¢dboTocuHTe3  YcIOBUS | MBIE JUTSt aBTOTPOGOB U | BKOJIOTHH (JaT4YuK
oOpa3oBaHus BO3/1YIIIHOTO rerepoTpooB, HAXOIUTh | YTICKUCIOTO rasa

U KHCJIOPOJa)
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B pacreHud. 3enéuble | OOBACHATH poib O060CcHOBBIBaTH
pacTeHus: — aBTOTPO(EI. | 3e1EHBIX JIUCTHEB B KOCMUYECKYIO poJIb
Iereporpodsl kak 10- | (hOTOCHHTESE. 3€JIEHBIX pacTeHuil.
TpeOUTENN TOTOBBIX Op- Hcnonbs3oBath
FaHUYECKUX  BEIIECTB. MH(OPMaIIIOHHBIE
3HaueHue (HOTOCHHTE3A pecypchl A TOJATOTOBKU
B IIpUpOJIE COOOIIEHUS 0 poiu
dboTocuHTE3a Ha Hamen
IIJIAHETE BrimonHsaTe
HaOJIOICHHS 1 U3MEPEHUS
Ipixanue wu oOmeH | [[pixanne u oOmeH Be- | XapakTepu3oBaTh Bocrmranne  Oepexxsoro | [udposas
BEIIECTB y PaCTeHUI uiecTB y pacreHuid Pounb | cymniHocTh mpouecca OTHOIIEHHs] K  CBOEMY | JlabopaTopusi IO
IBIXaHUS B OKU3HH | JIBIXaHHS y 3I0pPOBbIO, TMPUBHUTHE HH- | SKOJOTUU(AATUHK
pactrenuii. CpaBHUTEIb- | pACTEHHIA. Tepeca K W3YUYEHHUIO | YIJIEKUCIIOTO rasza
Hasi XapaKkTepHUCTUKa | Y CTaHaBIMBATh npeaMera. BbINONHATE | ¥ KUCIIOpOAa)
MPOLIECCOB JIbIXaHUSl U | B3aUMOCBSI3b OmbIT, HaOMIOAATH  pe-
¢dboTocuHTE3A. OOMeH | mpOoLEeCcCOB JbIXaHUs 3YJIbTATHI u JieNnath
BEUIECTB B OpraHu3Me | U dorocunTesa, BBIBOJIBI 110 pe3yJibTaTaM
KaKk Ba)XKHEMIIUH MpH- | IPOBOAUTH ux UCCIIeIOBaHUS
3HaK JKM3HU. B3aumo- | cpaBHEHUE.
CBs3b TpoIIecCOB Abixa- | Onpenensitsb
HUs U POTOCHHTE3a MOHSTHE «obMeH
BEIIECTBY.
XapaxkTepus3oBaTh
0OMEH BelIEeCTB Kak
Ba)KHBIN pU3HAK
KU3ZHU
4. Muoroo0Opasue 1 pa3Butue pacturensHoro mupa (10 o)
Bonopocin, ux | Obmas xapakTtepucTuka. | I3yduts cTpoeHue u Beigenate M onMceiBaTh | MuKpockon
MHOTo00Opa3zue B | CTpoeHune, pa3MHOKEHHUE | pa3MHOXKEHHE BOJO- CYIIECTBEHHbIE IpPHU3HAKH | LU(POBOIA,
IIPUpOJIE BOJIOpPOCTIEH. pocieit BOJIOPOCIIEH. MUKpPOTpenaparsl.
PazHooOpaszue  BOJIO- XapakrepuszoBaTb IiaBHble | (OmHOKIETOYHAS
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pocneit. Otnensl: 3ené-
Hele, Kpacusle, bypsie
BOJIOPOCIIH.  3HAYCHHE
BOJIOPOCIIEN B MPUPOJE.
HUcnonn3oBanne  BonoO-
pocien 4eT0BEKOM

YepThl, JIeKalllie B OCHOBE
CHCTEMAaTUKHU BOJIOPOCIICH.
Pacno3naBate  BOomoOpoCIH
Ha PUCYHKaX, repOapHbIX
matepuanax. CpaBHUBATh
BOJIOPOCJIH C Ha3€MHBIMU
pacTeHHUSIMH W HaXOJWTh
00111Me PU3HAKH.
OOBSCHATD IIPOLIECCHI
Pa3MHOXKEHHUS y
OJIHOKJIETOYHBIX "
MHOTOKJIETOYHBIX
BOJIOPOCIIEH.
Hcnonws3oBath
nH(pOpMaITMOHHBIC
pecypchl i MOATOTOBKH
coOoOIIeHusT O 3HAYEeHUH
BOJIOpOCJIe B IpUpOJE U
JKU3HU YeJIoOBEeKa

BOJIOPOCITb

XJIAMHUJIOMOHA/IQ)

Otnen MoXOBUIHEIE.
OO6mras Xapak-
TEPUCTUKA W 3HAYCHHE

MoxoBuaHbIE, XapaKTep-
HbIE€ YEpPThl CTPOCHHS.
Kunaccer: [leuénounuku u
JlucrocrebenpHbIe,  UX
OTJIMYUTETILHBIE YEPTHI.
Pa3zmuoxenue (6ecrosoe

W3yauth cTpoeHue u
Pa3MHOKEHHE MXOB

CpaBHUBATH
npeJICTaBUuTeNeH pas-
JUYHBIX TPYII PacTeHUN
oTzeNa, JeNaTh BbIBOIBL.
HaspiBaTh  cylliecTBEHHBIE
MPU3HAKU MXOB.

U TI0JIOBOE) U Pa3BUTHE Pacnio3naBatp
MOXOBH/THBIX. Mo- npecTaBuTeNei MoO-
XOBUIHbIE KaK CIIOPOBBIE XOBUJHBIX Ha PHUCYHKaX,
pacTeHus.. 3HaueHue repObapHbIX ~ MaTepuaax,
MXOB B IIPUPOJIE U KUBBIX 00BEKTaX.
KU3ZHU YeJI0BeKa Beinensts MPU3HAKU
JIaGopatopHas paboTa 6 IIPUHA]UIEKHOCTH

Mukpockon
nudpoBoi,

MUKpOIpenapaThl.
(Charaym — xiie-
TOYHOE CTPOCHHE)
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«3ydyeHne  BHEIIHETO
CTPOCHMSI MOXOBUIHBIX
pacTeHuin»

MOXOBUJIHBIX K BBICIINM
CIIOPOBBIM PACTCHUSM.
XapakTeprus3oBaTh
MIPOLIECCHI PAa3MHOKEHUST U
Pa3BUTHUA MOXOBHUIHBIX, UX
0COOCHHOCTH.

YcraHaBinBaTh

B3alMOCBSI3b CTpOEHUS
MXOB M MX BO3JICHCTBUSI HA
cpeny oOUTaHUsI.
CpaBHHBATH BHEIITHEE
CTPOEHUE 3€JIEHOTO MXa
(KyKylIKMHa  JIbHA) U

oemoro wmxa (cdaranyma),
OTMEYaTh MX CXOJICTBO U
paznmuunsi.  DuKCUpoBaTh
pe3yabTaThl UCCIIEAOBAHUIM.

Cobmronath npaBuia
padboThI B kaOuHere,
oOpareHus C
71a00paTOPHBIM
000pyI0oBaHUEM

Otnen T'omocemen-
Hele. OOmas xapak-
TEPUCTUKA M 3HAYCHHE

OOmass xapakTepuCcTUKa

rojoceMeHHbIX.  Pacce-
JIEHUE TOJIOCEMEHHBIX 10
TIOBEPXHOCTH 3eMiIn.
OOpazoBaHue ceMsH Kak
CBUJIETENHCTBO Oonee
BBICOKOTO YPOBHSI

Pa3BUTHSI TOJIOCEMEHHBIX
M0  CPaBHEHUID  CO
criopoBeiMH. OcOOEHHO-

N3yuuts oburyro xa-
PaKTEPUCTUKY
rOJI0CEMEHHBIX
pacTeHuit

BoisBisiTe  00mIME 4epThI

CTPOGHHA U  pa3BUTHI
CEeMEHHBIX pacTeHui.
OcBauBatb npUEMBI
paboThI C onpeaenuTeneM
pacTeHHH. CpaBHUBATh
CTPOEHUE CIOPBI U CEMEHMU.
XapakTepu3oBaTh

mponecCbl PasMHOXKCHUA U
Pa3BUTHA TOJIOCCMCHHBIX.

Pa6ota
OapHBIM
puaiom

C

rep-
Mmare-
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CTH CTPOEHUS U pa3BU-
THUSA IIPEICTaBUTEIIEH
kiacca XBonHble. ['oio-
CEMEHHbIE Ha TEpPPUTO-
pun Poccun. Ux 3Hauge-
HUE B IPUPOJIE U JKU3HU
YyeJloBeKa

IIporao3uposath
MIOCJIEJICTBUS Hepa-
LMOHAJILHOM JEeSATENbHOCTH
4yejnoBeKa Ui KU3HU
rOJIOCEMEHHBIX.
Hcnonbs3oBath
MH(OPMaIIMOHHBIE
pecypchbl sl OArOTOBKU
Ipe3eHTallul MpPOEKTa O
3HaYEHUHN XBOWHBIX JIECOB
Poccun

CewmeiicTBa knacca | Obmas xapakrepuctuka. | M3yuuts obmyro xa- Beraensats ocHoBHBIE | PaGoTta ¢  rep-
JIBynonbHbIE CewmeiicTBa: Po3o- | pakrepuctuky  ce- MIPU3HAKU Kacca | 6apHbIM Mmare-
LIBETHEIE, MeWcTB kiacca JIBy- JBynonbHBIE. puasoM
MOTBIBKOBBIE, JOJTbHBIE. OnuceIBaTh
Kpecrtongernsie, OTJIMYUTEIbHbBIC TPU3HAKU
ITacnénosere, CioXHO- CEeMENCTB KJacca.
uBeTHble. OTIUYUTENH- Pacno3znaBatb
HbIE MTPU3HAKU CEMEUCTB. MpEJCTaBUTEIEH CEMEICTB
3HayeHue B IPUPOJIC U Ha pUCYHKaX, repObapHbIX
YKU3HU YEeJI0BEKa. Marepuaiax, HaTypajabHbIX
CenbCKOX03SIICTBEHHBIE 00BeKTax. [Ipumenars
KYJIbTYpbI npuéMbl paboThl ¢ Ompe-
JleTuTeNeM pacTeHui.
Hcnonb3oBath
nH(pOpMaITMOHHBIC
pecypebl A MOATOTOBKH
MPE3EHTAlMN  TPOEKTa O
poiM  pacTeHHM  Kiacca
JBynonbHbIE B NpUPOJE U
JKU3HH YeJIOBEKa
CewmelicTBa knacca | O0mas xapaktepucTtuka. | M3yuuts oOuryro xa- Boiienars npusHaku | Pabota ¢ rep-
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OIHOOOJIBHBIE

CemeiicTBa: JInneiinrle,
JlykoBeie, 3maku. Ot-
JUYUATETbHBIC TTPU3HAKH.
3HaueHue B MPUPO/IE,
KU3HU YETIOBEKA.

PaKTEepPUCTUKY  Ce-
MENCTB KJjlacca
OIHOIOJIBHEIE.

kiacca OHOI0TbHBIE.
Onpenenstsb IIpU3HAKU
JICIICHUS KJIACCOB
JABynonsubie u OQHOI0JIb-
HBIC Ha CEMEICTBA.

OapHBIM
puayoM

mare-

TemaTnuyeckoe NJIAHMPOBAHNE MaTepHaJia B / KJacce
«BbHOJIOT'USA. PASBHOOBPA3HUE OPTTAHU3MOB: KUBOTHBIE»

Yacts 1. O6mme cBeieHusi 0 MUPE JKMBOTHBIX

Yacte 2. CtpoeHue Tena ) KMBOTHBIX

Yacts 3. [Moamapctso Ipocreiinue, nim OHOKIECTOYHBIE

Yacte 4 [ToauapcTBo MHOTOKIIETOUHBIE

Yacte 5 Tunsr [Inockue yepsu, Kpyrisie uepsu, Konpuareie uepBu

Yacts 6 Tunn Mosutrocku

Yacts 7. Tun Ynenucronorue

Yacts 8. Tun Xopaossie. becuepennbie. Hanknacc PoiOb

Yacts 9. Knacc 3emMHoBoAHBIE, U AMpuOUN
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Yacts 10. Kimace [Ipecmbikaromuecs, wiu Penrrumum
Yacts 11. Knacc IItuis
Yacts 12. Knnacc MnekonuTatoiue, win 3Bepu

Yacte 13. Pa3zBuTHe )KUBOTHOTO MUpPA Ha 3eMIIe.

KUBOTHOW KIIETKH C THIIOM
U TaHUS

Ymenue paboTtaTth c
1a00paTOPHBIM
00opyI0BaHUEM,
YBEITHYHUTEIbHBIMU

No Tema Conepxanue IleneBas ycranoBka | Kom-Bo | OCHOBHBIE BUAbI | cnonp3oBanue
ypoka 4acoB JESTETFHOCTH O0yJaromuxcsi | 000py10BaHHE
Ha YpOKE/BHEYPOUHOM
3aHATUU
2. CtpoeHue Teja )KUBOTHBIX (2 )
Knerka Knerka BreisiButh cxonctBo m | 1 CpaBHUBATH KJIETKH | MUKpOCKOIT
Hayxka UTOJIOTHUS. | pa3inyue B JKUBOTHBIX U PACTCHUH. uupoBoH,
Crpoenue KUBOTHOM | CTPOEHUH >KUBOTHOMU Ha3zbiBath KJICTOYHBIE | MUKPOIIpEHapaThl.
KJIETKU: pa3Mepsl U Gop- | u pacTUTEIbHOM CTPYKTYpBI KUBOTHOM
MBI, KJIETOYHBIE CTPYKTY- | KJIETOK KJICTKHU.
PBL, UX POJIb B JKU3HEe- Jenate BBIBOABI O MPUYUHAX
SATETbHOCTU KJIETKHU. paznuuus u CXOJCTBa
CX0oacTBO W paznuyus ’)KUBOTHOM M PaCTUTEIBHOUN
CTpOEHUSI KUBOTHOU U KJIETOK. YcTanaBiuBarth
PaCTUTENBHOM KIETOK B3alMOCBSI3b CTpOEHUs
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npruOopaMH.

Txanu, opransl U cu- | Tkanu, opransl u cucre- | M3ydnts TKaHU: HaspiBate  THDBEI  TKaHelW | Mukpockon
CTEMBI OPraHOB Mbl  opraHoB  TkaHu: | aIUTEIHANIbHBIE, JKUBOTHBIX. Y CTaHaBIMBATh | LUPPOBOA,
SNUTENNANbHBIE, COEIMHUTEIbHBIE, B3alMOCBSI3b CTPOEHUS | MUKpOINpenaparhbl
COEIMHUTENIbHbIE,  MbI- | MBIILIEYHBIE, TKaHel ¢ uxX QYHKIUSIMHU.
LICYHbIE, HEpPBHbIE, WX | HEPBHBIE, UX Xapak- XapakTepu3oBaTh OpraHbl U
XapaKTepHbIe IPU3HAKU. | TEPHbIE IPU3HAKU. CUCTEMBI OpraHoB
Opranbel U CUCTEMBI Op- JKABOTHBIX. [IpuBoauTH
raHoB, 0COOEHHOCTH pUMEpBI B3alMOCBSI3U
CTpoeHus: U (QYHKIHH. CUCTEM OpraHoB B
Tumnbl CAMMETPUHU OpraHHu3Me. Bricka3biBaTh
KUBOTHOTO, UX CBSI3b C NPENNoJIOKeHUsT O  To-
00pa3oM KU3HHU. CIIEICTBUSX HapyIICHUS
B3aUMOCBSI3U  OPraHoB W
CUCTEM OpraHoB JUTSt
OpraHusma.
OnuceiBath B3aUMOCBSI3b
o0pa3a U3HU KUBOTHOTO U
TUIIA CAMMETPUU TEJA.
OO6mras xapaktepu- | Cpema oOutanus, BHem- | JaTh 001Iyro BoisBnars XapakTepHble | MUKpOCKOT
CTHKA noauapcTea | Hee crpoeHue. CTpOeHUE | XapaKTepUCTUKY MIPU3HAKU MoJALapcTBa | HudpoBOH,
[Ipocreitmue. Tun | 1 kuzHeAesTenbHOCTH | [IpocTeiimmm, Ha [Ipocreiimme, wim  On- | MUKponpenapaTsl
CapkoJioBblE U KI'y- | CapKOJOBBIX Ha IpUMEpPE | MpUMeEpe Tuna HOKJIETOYHBIE, tuna | (ameba)
TUKOHOCLIBI. Knacc | am€obI-mpores. Capko10KryTH- CapkozioBbIE u
CapkosioBbIe Paznoobpaszue cap- | KOBbIe JKTYTUKOHOCLIBI.
KOJIOBBIX Pacno3naBatb
IIpeJICTaBUTENEN KJjlacca
CapkoioBbIE Ha
MUKpOIIpenaparax,
pPHUCYHKaXx, dororpadusx.
VYcranaBnuBaTh B3aMMOCBSI3b
CTpOEHUs " byHKIHi
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OprauMsma Ha  [IpuMepe
amMEObI-IIpoTesl.
O60cHOBBIBaTH poJIb
MPOCTEUIIINX B SKOCUCTEMAX
Ymenue paboTaTh c
1ab0paTopHBIM
000pyI0BaHUEM,
YBEITUYUTEIIbHBIMU
npruOOpaMH.
Tun CapkomgoBeie u | Cpena oOutanus, ctpoe- | Ha npuMepe XapakTepru3oBaTh cpeny | Mukpockon
KTYTUKOHOCIBI. Kiacc | Hue u nmepeaBMKEHHE Ha | SBTJICHBI 3€JIeHON 00OHWTaHUS KTYTUKOHOCIIEB. nudpoBoi,
KryTukoHOCIBI MPUMEPE IBTJIEHBI 3€JI€- | OKa3aTh YcranaBinuBaTh B3aMMOCBS3b | MUKPOIIPENAPaTHI.
HOW. XapakTep MUTaHHs, | B3aUMOCBS3b CTpPOE- XapakTepa MIATaHUS u | (3BrJIeHA 3eJeHas)
€ro  3aBUCHUMOCTb  OT | HUA U Xapakrepa IH- YCIIOBUI Cpenpbl.
yCIOBUM cpenpl. Jlpixa- | TaHUST OT YCJIOBHUU OOOCHOBBIBaTh  BBIBOJ O
HUE, BBIACIICHUE U pa3- | OKPYKAroLIel MIPOMEKYTOUYHOM ITOJIOKEHUN
MHOXeHue. CoudeTraHue | Cpebl. 3BIJICHBI 3€JIEHOH.
INPU3HAKOB KUBOTHOTO U [IpuBoauTh JOKa3aTENBCTBA
pacTeHuss |y  3BIJIEHBI OoJiee ClI0KHOM OpraHU3aluu
3enénoil. Pa3zHooOpasue KOJIOHUAJIBHBIX bopm
KTYTUKOHOCILIEB JKTYTUKOBBIX. PackpbiBathb
pOJIb  KIYTMKOHOCLIEB B
3KOCHUCTEMAaX
Tun Undyzopun Cpena oOutanus, cTpoe- | YCTaHOBUTH BoisaBisats XapakTepHble | MUKpOCKOT
HUE U NEpPEABMKECHUE HA | XapaKTepHbIE npusHaku tuna Wudysopuun. | uudposoi,
npuMmepe UHQY30puu-Ty- | IPU3HAKU THUIA [IpuBoauTh  HpUMEpPBl U | MUKpPOIIpENapaThl.
¢denbku. CBs3b yenoxse- | Mady3opun u moka- XapaKTepHU30BaTh 4yepTsl | (MHDY30pHsT)
HUSA CTPOEHHUS | 3aTh YepThl YCIIO)KHEHUSI ~ OpraHu3alun
uHby30puit C | yCIIOXKHEHU B uH(Y30pUi 1O CPaBHEHHIO C
MPOLIECCAMM UX KU3HE- | KIIETOYHOM CapKOKT'YTUKOHOCLAMHU.
JesITeNbHOCTH. Pa3HO00- | CTpOSHUH. HabmrogaTe mpocTedmux mo

pasue uHpy30puil.

MHKPOCKOIIOM.
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JlaboparopHas pabora @uKCcUpoOBaTh  PE3YJIbTATHI
Nel HaAOJIIOICHU.
«CTpoeHre u Tepe/BU- 00001mars "X, eJaTh
xKeHne  HMH(DY30puUHU-TY- BBIBO/IBI. Cobuoiath
(benbku» npaBuiia MOBE/ICHUS B
kaOuHere, oOpameHuss C
1ab0paToOpHBIM
000py/TI0BaHHEM
4. TloanapcTBo MHOTOKIIETOUHBIE (2 1)
Tun OOmas xapak- | O6mue yeptsl cTpoeHus. | U3yunuts ctpoeHue u OnnceiBath OCHOBHBIE | MUKpocCKOn
TEepUCTHUKA MHOTO- | ['Mgpa — OJMHOYHBIN | KUZHEACATENLHOCTD MpU3HAKU MojLapcTBa | HudpoBOH,
KJIETOYHBIX  JKHUBOT- | mosum. Cpena oOuTaHus, | KUIIEYHOMOJOCTHBIX Mmoroxnerounsie. Ha3piBaTh | MUKpOIpenaparsl.
HeIX. Tun KumedHno- | BHelIHee W BHYTpEHHee | Ha MpUMeEpe THJIPH, npeJcTaBuTeNied TUNa Ku- | (BHyTpeHHee
noJsioctHele. CtpoeHue | ctpoeHre. OCOOEHHOCTH | BBIAECIUTh OCHOBHBIE IIEYHONOJIOCTHBIX. BBIENATE | cTpOeHUe I'UJIphI)
Y J)KA3HENIEATEIIBHOCTD | KU3HEICATCIIBHOCTH, YEepThl  YCIOKHEHUS oOmye uyepTel  CTPOEHUS.
YPOBEHb OpPraHU3alluy B | OpraHu3aluu 1o OObBscHATH Ha  IpHUMeEpe
CPaBHECHHH C | CPaBHEHHIO C IIPO- HaJu4uue Jy4eBOU
IPOCTEUIINMU CTCHILHAMH. CUMMETPUHM Yy KHIIEYHOIO-
JIOCTHBIX.
XapakTepu3oBaTb IPU3HAKU
0oJiee C0KHOM opraHu3anuu
B CPaBHEHHU C ITPOCTEHILINMU
5. Tumsl [Tnockue yepsu, Kpyrisie yepsu, Konpuareie uepsu (5 u)
Tun Konpuateie de- | Mecta obutanus, ctpoe- | MU3yuuts HaspiBath  yepthl  Oousiee | Lludposoit
pBH. OOwiast | HUE M JKU3HEAEATENb- | 0COOEHHOCTH BBICOKOU OpraHu3anuu | MUKPOCKOTI,
XapaKTEepPUCTHKA. HOCTb CUCTEM | YCJIOKHEHUS B KOJIbYaThIX 4yepBen no | JabopaTopHoe
Kiacc MHoroiue- | BHyTpEHHUX ~ OPraHoB. | CTPOGHMHM  KOJIbYa- CPaBHEHHUIO C KpPYIJBIMU. | 000pYAOBaHUE.
TUHKOBBIE YEPBU YpoBHM  opraHM3anuu | ThIX 4epBeil kak 0o- Pacno3naBats DNeKTpOHHbIE TA0-
OpraHoB YyBCTB | Jiee IpEICTaBUTENICH Kilacca Ha | JIMIBI
CBOOOTHOKHUBYILIUX BBICOKOOPraHU30- pPHUCYHKaXx, dororpadusx.
KOJIbYAThIX YE€pPBEN M Ma- | BAHHOM I'pynImsl IO XapakTepu3oBarb 4epTHI
Pa3sUTUYECKUX KPYIJIBIX | CPABHEHHIO c YCII0)KHEHHUS CTpOEHUs
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yepBen

Jlabopamopnas paboma
No2

«BHemnee CTpOEHUE
JOKJEBOTO 4YEpBs, €ro
NepeIBUKEHUe, paszapa-
KUMOCTB.
Jlabopamopnas paboma
Ne3

(no ycmompeHnuro yuu-
mens)

«BHyTpeHHee cTpoeHue
JIOKJIEBOTO YEPBSI».

IIJIOCKUMU 51
KPYTJIbIMU YEPBIMHU.

CHCTEM BHYTPEHHHX OPTaHOB.
®opmynaupoBath BbIBOA 00
YPOBHE CTPOEHHUS OPraHOB
YYBCTB

6. Tun

Mosutiocku (4 1)

Kunacc JIBycTtBOpuateie
MOJUTIOCKH

Cpena obOutanusi, BHEII-
Hee CTPOCHHE Ha TpUMe-
pe 6e33y0oku. CtpoeHue
U QYHKIIUH CHCTEM BHY-
TpeHHUX opraHoB. Oco-
OCHHOCTH Pa3MHOXKCHHS
U pa3BuTHs. Poib B mpu-
polle ¥ 3HAYCHHWE IS
YeIOBeKa.
Jlabopamopnas paboma
4

«BHemniHee cTpoeHue pa-
KOBHUH TPECHOBOJHBIX U
MOPCKHX MOJUTFOCKOB)

N3yuuthb
0COOEHHOCTH
CTpOEHUs KJjacca
JBycTBOpUaThHIE
MOJLTIOCKH

Paznuuate W omnpenensiTh
JIBYCTBOPYATHIX MOJUTIOCKOB
Ha pUCYHKax, poTorpadusix,
HaATypaJIbHbIX 00BEKTaX.
OOBSACHATD B3alMOCBSI3b
obOpaza KU3HU u
ocobeHHOCTEH CTpOEHUs
JIBYCTBOPYATHIX MOJUTIOCKOB.
XapakTepu3oBarh YepTHI
MPUCTIOCOOICHHOCTH
MOJUTIOCKOB K cpene oou-
TaHUsl. dopmynupoBaTh
BBIBOJ O  pOJHU  JBY-
CTBOpYATHIX MOJUTIOCKOB B
BOJHBIX  OJKOCHUCTEMax, B
KUZHH YenoBeKa.
YcTaHaBnuBaTh CXOJICTBO H
paznuuus B CTPOEHUU

[udposoit
MUKPOCKOTI,
nabopaTopHOe
000pyTI0BaHHE.
Bnaxubie
npernaparsl,
KOJUIEKIINH
pPaKoOBUH
MOJLITIOCKOB.
DNEeKTpOHHBIE
TaOJIULIBI
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PaKoBHH MOJLITFOCKOB.
CobutoiaTh npaBuiia padboThI
B KaOuHeTe, 00palieHus ¢

1ab0paToOpHBIM
000py/TI0BaHHEM
7. Tun Ynenucronorue (7 4)

Kirace Hacekomsble OO0mast xapakTepucTuka, | BeIsIBUTE OCHOBHBIE .BrrsaBnsaTe xapaktepHble | ['epOapHbIii
OCOOEHHOCTH BHEUIHETo | XapaKTepHbIE MpU3HAKU HAaCEKOMBIX, | MaTepuai —
cTpoenus. PazHooOpasue | mpu3HaKu ONUCBIBATh WX TIPH  BBI- | CTPOCHHE Ha-
POTOBBIX OpraHoB. | HACEKOMBIX MOJIHEHU U 1ab0paTopHOM | CEKOMOTO
Crpoenne u GyHKIUH paboTHI. YcranaBinuBaTh
CUCTEM BHYTPECHHHX B3alMOCBSI3b  BHYTPEHHETO
opraHoB. PazMHOxeHUe. CTpOEHUSI U  TPOILIECCOB
JlaGopatopnast  pabora KU3HEICATSILHOCTH
Ne5 HACEKOMBIX. HaGmronars,

«Buemrnee ctpoeHue Ha- bukcupoBarhb pe3yabTaThl

CEKOMOTO0» HaOII0ICHUH, Jienath
BBIBO/IBI. Cobumoath
npaBujia paboThl B KaOWHETE,
oOpareHus ¢ J1adopaToOpHBIM
000pyTI0BaHHEM

Tunsl pa3Butug Ha- | PazButue ¢ HenosHbM | M3yduTh THUIIBI XapakTepru3oBaTh tunbl | ['epbapHbIit

CEKOMBIX npeBpatieHreM. ['pymnmsl | pa3BUTHS pa3BUTHS HACEKOMBIX. MaTepuan — THIIbI
HAaCeKOMBIX. Pa3BuTue ¢ | HaCEKOMBIX OOBACHATD MPUHIIMIGI | Pa3BUTUSL HACEKO-
MOJIHBIM TIPEBPALICHUEM. KJIaCCU(PUKAIIUN HACEKOMBIX. | MBIX
['pynmbt HACEKOMBIX. YcTanaBnuBath
Ponp kaxmoit cramum CHUCTEMATHUYECKYIO
pa3BUTHS HACEKOMBIX MIPUHA]ICKHOCTD

HaCEKOMBIX. BrisBnsTh

pa3inuusa B pPAa3BUTUU Ha-
CECKOMBIX C IIOJIHBIM u
HCIIOJIHBIM IIPCBPAICHUCM
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8. Tun Xopnoseie. becuepenusie. Haaxiiace Priob! (6 1)

HBIX M TAPHBIX IJIABHH-
koB. CKeJeTr TOJIOBHI,
ckener xabp. OcobeH-
HOCTHU CTPOCHUS U (YyHK-
Ui CUCTEM BHYTPEHHUX
opraHos. YepTsl 6oiiee
BBICOKOTO yYpOBHS Opra-
HU3AIMH PBIO MO CpaB-
HEHUIO C JIAHIETHUKOM.
Jlabopamopnas paboma

CTpOEHUE PHIOHI.

ckesera pbl0 U ux (QyHKIIHIA.
BhisiBiaTh XapaKTepHbIC
YepThl  CTPOCHHUS  CHUCTEM
BHYTPEHHUX OPTaHOB.
CpaBHMBaThb  0COOEHHOCTH
CTpOEHUs " byHKIMi
BHYTPEHHUX OPraHoOB pbI0 U
JaHLIETHUKA.
XapakTepu3oBaTh 4epThl
YCIOXXHEHUS  OpraHu3aluu

Hanxnace Pei0b1. | OcobGenHoCTH BHEHIHEro | M3y4nTh XapaxkTepu3oBarb Bnaxublie
OO0mass ~ xapakTepu- | CTPOCHUS, CBSI3aHHBIE C | OCOOCHHOCTHU 0COOEHHOCTH BHEIIIHETO | Mpenaparsbl
CTHKA, BHEIIHEE | OOMTaHUEM B BOJE. | BHEIIHEIO CTPOEHUS, cTpoeHust pbl0 B cBsi3u co | «PbiObI»
CTpPOEHHUE Crpoenne u (QyHKIMUM | CBSI3aHHBIE ¢ OOWTa- cpenoit obuTaHus.
KoHeuHocTel.  Oprassl | HUEM B BOJIE. OcBauBath NMpUEMBI pabOTHI €
OOKOBOW JTMHHUH, OPTaHBI OTIPE/ICTTUTEIEM JKUBOTHBIX.
Ciryxa, paBHOBECHSI. BrisBiars YEPTHI
JlaGopatopnast  pabora MPUCTIOCOOJIEHHOCTH
AT'B 6 BHYTPEHHETO CTPOEHUS PhIO
«Buemnee crpoeHue u K oOuTaHuio B  BOJE.
OCOOEHHOCTH  TIepeiBU- HaGnromate ®  ONUCHIBATH
KEHUS PHIOBI» BHEIITHEE CTpOCHHE u
0COOCHHOCTH TIePEBUKEHUS
pBIO B X0/ BBIMOJIHEHUS Jia-
OopatopHO padoTHI.
CoOumronarh npaBuiia
MMOBEAEHUsI B  KaOHWHETe,
oOpareHus ¢ J1abopaToOpHBIM
000pyTI0BaHHEM
Buyrpennee crpoenue | OnopHO-ABUraTeIbHAS N3yautpb YcTraHaBIMBaTh B3aMMOCBsI3b | BrnaxHbie
pBIO cucrema. CkeneT Hemap- | BHyTpEHHEE CTpOEHUS OTAEIBHBIX YacTeil | mpenapatsl

«Pw10BDY. MOnETB

— CKEJIET PHIOBI
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Ne 7

(M0  yCMOTpPEHHIO Y4H-
TEJsT) «BnyTtpenHee
CTpOEHUE PHIObI»

pBIO

9. Knacc 3emuoBoHbIe, i AMpuouu (4 1)

Crpoenue wu  J1esi- | XapaKkTepHbIE yepThl | U3yunTh YepThI VYcranaBinuBaTh B3aMMOCBsI3b | BiaxkHbie
TEIbHOCTh  BHYTPEH- | CTPOEHMSI CHCTEM BHY- | CTPOCHHUS CUCTEM CTPOEHHUSI OPraHOB M CUCTEM | MpemnapaTsl
HUX OPraHOB 3E€MHO- | TPEHHMX OpPraHOB 3€M- | BHYTPEHHHX OpraHoB ¢ UX (QPyHKIUSAMU U | «3€MHOBOJHBIE»
BOJTHBIX HOBOJIHBIX II0 CpaBHE- | OpraHoB 3€MHO- cpenoit obuTaHus.
HUIO C KOCTHBIMH pbI0a- | BOAHBIX 10 CpaBHe- CpaBHUBATB, 00600111aTh
MU. CXOJICTBO CTPOEHHS | HUIO C KOCTHBIMHU UH(POPMALIUI0O O CTPOEHUU
BHYTPEHHUX OpraHoB | ppi0amMu BHYTPEHHUX OpraHoB
36MHOBOJHBIX U PHIO am¢pubuii u peid, genaTh
BBIBO/IBI.
Onpenenarp 4epThl Oosee
BBEICOKOH Opra’u3aiuu
3€MHOBOJIHBIX TIO CPAaBHEHUIO
¢ ppibamu
10. Knacc IIpecmbikaroriuecs, win Pentunuu (4 u)
Buyrpennee crpoenue | CxonctBo u  paznuuus | U3yunutsb YepThI YcTraHaBnMBaTh B3aMMOCBsSI3b | BraxHbie
U KU3HEACATEIbHOCTh | CTPOCHUS CHUCTEM BHY- | CTPOEHUS CUCTEM CTpOEHUs BHYTPEHHHX | Hpernaparbl
MIPECMBIKAIOIIUXCS TPEHHHUX OPraHOB IIpe- | BHYTPEHHHUX opraHoB u cucrteM opranoB | «lIpecmbi-
CMBIKAIOIINXCS U 3€MHO- | OPTaHOB  TPECMBI- penTuiaui, uX QYHKIUHA U | Karoluecs»
BOAHBIX. UYepThl Mpu- | KAIOUUXCA IO CpPaB- cpenbl 0OUTaHus.
CHOCOOJIEHHOCTH HEHUIO c BreisiBnsiTe  uepthl  Ooiee
MPECMBIKAIOIUXCS K | 3eMHOBOJHBIMHU. BBICOKOH OopraHu3anuu
KU3HM Ha cyme. Pas- IIPECMBIKAIOINXCS 1o
MHOKEHHUE U Pa3BUTHE. CPaBHEHMIO c
3aBUCHUMOCTb  T'OJIOBOTO 36MHOBOHBIMHU.

KM3HEHHOTO IUKJIa OT
TeMIEPaTypHbIX  yCIIO-
BUU

XapakTepu3oBaTh IPOLECCHI
pPasMHOXKEHHMsS M  Pa3BUTHs
JAETEHBIIIEN y
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MIPECMBIKAFOIITXCSI.
Hcnonbs3oBath
UH(POPMALIMOHHBIE PECYPCHI
JUIL  TIOATOTOBKH IPE3eHTa-

MM TMPOEKTa O TOJOBOM
KU3HEHHOM LUKJIE
penTuini, 3a00Te 0
MOTOMCTBE
11. Kaace ITrumer (9 u)
Ob6mas xapakTtepu- | BzaumocBs3p BHemHero | M3yunrts XapakTepu3oBaTh Uyueno  I[ltuumsl,
CTHKA KJlacca. | CTPO€HMsI U TMPUCIOCO0- | B3aUMOCBS3b 0COOEHHOCTH BHemrHero | [lepbst mTHIbl, Mu-
BHemnee  cTpoeHue | JI€HHOCTH MITULL K | BHEIIHETO CTPOCHMUS CTpOEHUS MTHUI] B CBSI3U C UX | KpOIpernapaTsl
IITHUIL nonéry. Tunel nepeeB U | U MPUCTIOCOOTIEHHOCTHIO K | «Ilepbs nTumy
ux ¢yHKuA.  YepTsl | mpUCOCOOIEHHOCTH non€Ty. OOBACHITH CTPOEHHUE
CXOACTBA U Pa3IWYMs | OTHII K OJIETY U (QyHKOMHM  TIEpbEBOTO
MTOKPOBOB ITHI] U MOKpOBa Tena NTHUILL.
pENTHINH. YcranaBinuBaTh YEPTHI
Jlaboparopnas  pabora CXOJCTBa u paziauuus
No§ MMOKPOBOB MTHIL U PENTHIIHIA.
«Buemnee CTpOoeHUue Uzydats U OIHCHIBaTh
ntuipl.  CTpoeHue 1e- 0COOEHHOCTH BHEIIHETO
pBEB» CTPOEHUS MTHUIl B XOJE BBI-
MOJIHEHUS nabopatopHoit
pabotsl. Cobmronarh npaBuia
paboThI B kaOuHere,
oOpareHus ¢ J1ad0paTOpHBIM
00opynoBaHueM
OnopHo-nBurarenbHas | 3menenus  crpoenus | M3yuuts VYcranaBiauBarh B3auMocBs3b | Ckener roiy0s
CUCTEMa NTHULL CKeJleTa MTHULl B CBSI3U C | OCOOEHHOCTH BHEUIHETO  CTPOEHUA U
HNPUCHIOCOOIEHHOCTBIO K | CKeJleTa MTHIbI, CBs- CTPOEHUS CKEJIETa B CBSI3U C
nosiéty.  OcoOEeHHOCTH | 3aHHBIE C TIOJIETOM. IPUCIIOCOOICHHOCTHIO K
CTPOEHHUSI MYCKYJIATyphl MOJIETY.
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u e€ ¢pynkuun. [IpuamHb
cpacTaHusi  OTIEJIbHBIX
KOCTEH CKeJIeTa IITHIL.
Jlaboparopnast  pabora
Ne9

«CTpoeHue ckenera nTH-
TIBI»

XapakTepu3oBaTb CTPOECHUE
U (QYHKUMM  MBIIIEYHOU
cuctembl mnrtull. M3ydare wu
OTIMCBHIBATh CTPOCHHE CKEJIeTa
TITUITBI B nporecce
BBITIOJTHEHHST  JTAOOpaTOPHOU
pabotsl. CobmroaTh mpaBuiIa
paboTsl B KaOWHETE,

oOpaiteHus ¢ 1a00paTOPHBIM

000py/T0BaHHEM
12. Knacc Maekonurarormue, win 3sepu (10 1)
Buyrpennee crpoenue | OcobeHHOCTH cTpoeHus: | M3yunth ckener OrnnceiBath xapakTepHsle | BiaxxHbie
MJIEKOTIUTAIOIINX OTIOPHO-ABUTaTEIbHON BHYTpEHHEE OCOOCHHOCTH CTPOEHMSI U | Mpemnapatsl
CHUCTEMBI. YPOBEHb Opra- | CTpOCHUE byHKIUH orop- HO- | «Kpomuky, ckener
HU3alUM HEPBHOM CH- | MIIEKONUTAIOIIMX. JIBUTaTEIbHOMN CHUCTEMBI, | MIIEKOIIUTAOIIETO
CTEMBI 0 CPAaBHEHHIO C UCIIONIb3YS MIPUMEPBI
JPYTMMH  [TO3BOHOYHBI- KUBOTHBIX  pPAa3HbIX  Cpex
MU. XapaKTepHbIE YEPThI oburtaHusl.
CTPOEHHUS NULIEBAPU- [IpoBoauth HaOMIOACHUA U
TEJIbHOM CHUCTEMBI KO- bukcupoBaTh UX Pe3yJabTaThl
IOBITHBIX W  TPBI3YHOB. B xoJze BBITIOJTHEHU S
VYcnoxHenue CcTpoeHus nabopatopHoit paboThI.
U (QYHKUUNA BHYTPEHHUX XapakTepu3oBaTh
OpPraHoB. 0COOCHHOCTH CTPOCHUS
JlaboparopHas  pabora CHUCTEM BHYTPEHHUX OPraHOB
Ne 10 MJIEKOIIUTAIOIINX o
«CtpoeHue CKeJeTa CPaBHEHHUIO C PENTUIUSIMHU.
MJIEKOTUTAOLIAX) ApPryMeHTUpPOBATH BBIBOJIBI O

IPOTPECCUBHOM
MJIEKOITUTAIOLIUX.
Cobmronath nmpaBuia padboThI
B KaOuHeTe, OoOpalieHus ¢

pa3BUTHU

41




1ab0paToOpHBIM
000py/TI0BaHHEM

TemaTnueckoe NJIaHMpPOBaHNe MaTepuaJa B 8 Kjiacce
«BbHOJIOT'US. YEJIOBEK»

Beenenue (2 4.)

Yacte 1. O6mmii 0630p opranu3mMa 4eIoBeKa
Yacte 2. OnopHO-ABHUTaTEeIbHAS CHCTEMA
YacTts 3. KpoBb KpoBOOOpaiieHne

Yactsb 4. JIpixanue

Yacrte 5. [IumeBapenue

Yacte 6. OOMeEH BelecTB

Yacrs 7. Breigenenue

YacTs 8. Koxka

Yacts 9. DHAOKpUHHAS cUcTEMA

Yacts 10. HepBHas cucrema

Yacte 11. Opransl 4yBcTB. AHaIM3aTOPbI

Yacte 12. [loBeneHue 1 ICUXUKa
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Yacte 13. IHauBHIyanbHOE pa3BUTHE OPraHU3Ma

Ne Tema Conepxanue Henesas ycranoBka | Kon-Bo | OcHOBHbIE Buabl | Mcnons3oBanue
ypoka 4acoB JESTETLHOCTH O0yJaronuxcsi | 000pyI0BaHMe
Ha YPOKE/BHEYPOUHOM
3aHITHH
1. Opranusm yenoBeka. O6muuii 0630p (5 yacos)
Knerka: ctpoenue, | CTpoeHue opraam3ma | M3yuuts ctpoenue, | 1 HaspiBath oOCHOBHBIE YacTh | MUKpOCKOI
XUMHUUYECKUI COCTaB M | YEJIOBEKA :KJIETKH, TKa- | XAMHYECKHI COCTaB KJIETKH. OrnuceiBate | 1UdpoBoi,
KU3HEICSITCIbHOCTh HU, OpraHbl, CHCTEMBI | KJIETKH TaK XK€ Ipo- byHKIIUN OPraHouIOB. | MUKpOIIpEnapaTsl,
OpPraHoB. Mertompl | TIECCHI OOBSICHATD MOHATHE | TAOOPAaTOPHOE
W3Y4YEeHUS JKUBBIX | KU3HEICSITEIbHOCTH «pepmeHT». Pasznuyars | oOopynoBanue
OpraHU3MOB: MpoLEecC pocTa M Mpoliece
HaOMIOZICHUE,  HU3MEpe- pa3BUTHSL.
HHE, dKcriepuMenT. Jla- OnuceIBaTh MPOLECC ICTCHUS
O6oparopnas padora Ne 1 KJICTKH. BrimonHsaTh
«/letictBue  depmenta 7a00paTOPHBIA  OMBIT, Ha-
KaTanasbl Ha MEPOKCU] Omo1aTh MIPOUCXOISIIIHE
BOJOPO» SBJICHUS, bukcupoBarhb
pe3yabTaThl HaOII0ICHUS,
nenate BbIBOJBL. CoOmoaaTh
npaBuja paboThl B KaOWHETE,
oOparenus ¢ 1abopaTopHBIM
00opynoBaHuEM
Tkanu Crtpoenue opranusMa | O600ImHUTE ull Onpenenstsb HNOHATHSL: | MHKpPOCKOTI
YeJloBeKa: KJIETKH, TKa- | YIJIyOHTh 3HAHUS «TKaHbY, «CHHAICY, | UdPOBOIA,
HHM, OpraHbl, CHCTEMBI | yJaIllUXCs O Pa3HBIX «HEUPOTTIUS. Ha3spiBaTh | Mukponpenapatsl
OpraHoB. Metonsl | BUJaX ¥ THIIOB TUNIBI M BUOBl TKaHEW TO- | TKaHEH
U3yYEeHUS KUBBIX | TKaHEH YeIoBeKa 3BOHOYHBIX JKUBOTHBIX.
OpPraHU3MOB: Paznmuuath pasHeie BUIBI H
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HaOJI0ZIeHne,  U3Mepe-
HUE, IKCIIEPUMEHT.
JlabopaTtopnast padota
Ne 2 «Krnetkn w TKaHU
1O MUKPOCKOTIOM)

TUNBl  TKaHe. OmnuceiBaTh
0COOEHHOCTH TKaHEeH pa3HbIX
tunoB. Cobionate mpaBuia

00pallleHHs ¢ MUKPOCKOIIOM.

CpaBHHMBATh WUTIOCTPALU B
yueOHHUKE C HAaTYpaJbHbIMU

00BEKTAMHU. BrInonHATh
HAOJIIOJICHHE C  IIOMOIIBIO
MHUKPOCKOTIA, OITHCHIBATh
PE3YNIBTATHI. Colmronath

npaBmiia paboThl B KaOUHETE,
oOpaiueHus ¢ 1ab0paTOpHBIM

000py/T0BaHHEM
2. OmopHo-aBuratenbHas cucteMa. (8 4acoB)
Ckerner. Crpoenue, | Onopa wu  aBwxkeHue. | U3yuuth cTpoeHwme, HaspiBaTh wactu ckemera. | PaGota ¢ Mmy-
coctaB M coenuHeHue | OnopHO-IBUTaTeNIbHAS COCTaB U THIBI OnuceiBaTh byukuuu | koM «Ckenet
KOCTEH. JIabo- | cucrema. Metoanl | coeqUHEHNS KOCTEN CKeJIeTa. ONuCEIBaThL | YEIIOBEKAY
patopHas paborta Ne 3 | uzyueHus KUBBIX CTpoeHue TpyOdaThIx KOCTei | ,JJjaboparopHoe
«CTtpoeHne  KOCTHOM | OpraHM3MOB: u CTpOoeHue cycTtaBa. | obopynoBaHue AJis
TkaHu» JlabopaTopHas | HaOmIoeHHe,  U3MeEpe- PackpriBathb 3HAaYeHHUE | MPOBEJCHUS OIIbI-
pabora Ne 4 «CoctaB | HHE, PKCIEPUMEHT HAJKOCTHHIIBI, Xpsia, | TOB.
KOCTEN» CYCTaBHOHM CyMKH, T'y04aToro | DJIEeKTPOHHBIC
BEIIECTBA, KOCTHOMO3TOBOMW | TaOIHUIIBI u
MOJIOCTH, JKEITOTO KOCTHOTO | IMJIaKaThl

Mo3ra. OOBICHATL 3HAYEHHE
COCTaBHBIX KOMIIOHEHTOB
KOCTHOM TKaHUW. BBINOJIHATH
nabopaTtopHbIe OIIBITHI,
(bUKCHPOBATb.

Ckener rojoBsl U Ty-
JIOBHIIIA

Ckener roioBsl U TYINO-
puma. Ckener KOHEUYHO-
CTEMN.

W3yuuts cTpoeHue u

0COOEHHOCTH
CKeJIETa TOJIOBBI

u

OnuceIBaTh C INOMOIIIBIO
WJUTIOCTpallu B y‘ICGHI/IKC
CTPOCHHUC YCpCIIa. Ha3zwiBaTh

PaGota ¢  wMmy-
koM «Ckener
YyeJIOBEKAY
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CrpoeHue ckenera mnosi- | TyJIOBHILA OT/EJbl  [O3BOHOYHUKA U | DJIEKTPOHHbIE
COB KOHEYHOCTEW, BEpX- YacTH ITO3BOHKA. TaOJIULBI u
HEl M HUKHEH KOHEYHO- PackpsiBaTh 3HaU€HUE YacTEH | IJIAKATHI
cren [I03BOHKA.
OOBACHATD  CBSI3b  MEXKIY
CTpoeHueM U  (QYHKUHUIMHU
ITO3BOHOYHMKA, I'PYAHOU
KJICTKU
Ckener xkoHeuHocteill | Ckener KOHeuHocTeH | MU3yunts  cTpoeHue HasbiBath yactu cBoOOaHBIX | PaboTta ¢ My-
IL.p Crpoenue ckenera mos- | CKeleTa IOSCOB W KOHEYHOCTEM M MoscoB | JsbkoM  «Ckemer
COB KOHEYHOCTEH, BepX- | CBOOOJHBIX KOHEeYHOCTeH. ONHCBIBATH C | YEIIOBEKa»
HEW M HWKHEW KOHEYHO- | KOHEUHOCTEH MOMOIIBI WJITIOCTPAUK B | DJIEKTPOHHBIE
CTell. «Hccaenosanue y4eOHHUKE CTPOCHUE CKeJeTa | TaOIHIIhI Hu
CTPOEHUS IUIEYEBOTO IO- KOHEYHOCTEH. IITAKaThI
Acay PackpsiBathb IIPUYUHY
pasnuuus B CTPOEHHM IOsACa
HIWKHUX  KOHEYHOCTEH Yy
MYKYUH u KCHILHH.
BesBiiATE 0cO6EHHOCTH
CTpOEHUs CKeJeTa
KOHEYHOCTeH B XoJe Habiro-
JEHUS HaTYpaJIbHBIX
00BEKTOB
IlepBas momowmps mnpu | Onmopa u  aBuxeHue. | M3yunrts PUEMBI Onpenensars nonstus: | Pabora ¢ wmy-
TpaBMax: pacTskeHuu | OopHO-ABUTaTeIbHAS IIEpBOM IIOMOIIM B «pacTsHKEHUEY, «BBIBHX», | JsDKOM  «Ckeler
CBS30K, BbIBUXaX | cucreMa. [Ipoduiaktiuka | 3aBUCUMOCTH OT «IepesIom». HasbiBath | yenoBeka»
CyCTaBOB, TIlepernoMax | TpaBmatusma.  llepBas | Buga TpaBMBlL. NPU3HAKK PA3JIMYHBIX BUJIOB | DIEKTPOHHBIC
KocTel IOMOLIb IIPU TpaBMax TPaBM CYCTaBOB M KOCTCH. | TaOIHIIbI "
OIIOPHO-/IBUTaTENbHOMN OnuceiBaTh NpUEMBI MEPBOH | IIAKATHI

CUCTCMBI

[IOMOIIM B 3aBUCHUMOCTH OT
BUIA TpPaBMBI.
Ananu3upoBath U 0000MIaTH
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uHPOPMAIIMIO O  TpaBMax
OIIOPHO-/IBUTa- TEJIbHOM
CUCTEMBI M MpUEMAX OKasa-
HUs NIEpBOM IIOMOIIU B XOJIE
pa3paboTku u
OCYUIECTBJICHUS r0JIOBOTO
npoekra «Kypcel  mepBoit
ITOMOIIM JUISI IIKOJIbHUKOBY

MBIt Omopa wu  paBwxeHue. | PackpsITh CBSI3b PackpsiBath CBsi3b  (yHKINMU | MUKpOCKOTT
OnopHo-aBHraTenpHas byHKIMH 51 U CTpOeHMs Ha mnpumepe | udpoBo,
cucTema. Meropl | CTPOEHHS, a TAKXKE pasIuuuil MEXIy TJIaJKUMU | MHEKPOIIpEnapaThl
W3Y4YEHUS JKUBBIX | PA3IUYUil MEXIY U CKCJIICTHBIMU MBIIIIAMHU, | MBITIICYHON TKaHH.
OpPraHW3MOB: [JIaJKUMU u MUMHYECKUMHU U | DIIeKTpOHHbIE
HaOmoJIeHue,  u3Mepe- | CKEJIETHBIMU ’KeBaTEeJIbHBIMH MBIIILIAMHU. TaOJIUIIBI
HUeE, SKCIICPUMEHT. | MBIIIIAMHU Y€JI0BEKa. OnuceiBaTh € MOMOIIBIO
[IpakTrueckas paboTa: WUTIOCTpAIii B y4eOHHKE
«M3yuenue pacnosoxe- CTpOEHHUE CKEJICTHOM
HUS MBIIII] TOJIOBBD) MBIIIIIBI. OnuceiBath

yCIOBUS HOpMaJIbHOU
pabOThl CKEJNETHBIX MBIIIII.
Ha3zbiBaTh OCHOBHBIE T'PYIIIBI
MBI, PackpbIBaTh MPUHIIKIL
KPEIUICHUS CKEJIETHBIX MBIIII]
pa3HbIX YacTei Tena.
BrisBasaTh 0COOCHHOCTH
pacCIOJIOKEHUSI MHMHYECKUX
U JKEBATEIbHBIX MBIIII] B
XoJe  HaOJIOACHUS  HATY-
palIbHBIX 0OBEKTOB

PaGota mprig Onopa wu  nBwkeHue | OOBACHUTH Onpenenstob nonstus | Lludbponas
OnopHo-aBUraTeabHas MEXaHU3M  pabOThI «MBILILBI-AHTarOHUCTHDY, naboparopust 1O
cucTema. Metopl | MBI U TPUYUHBI «MBITIIBI-CHHEPTUCTHI». buznonoruu
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W3YYEHHUS JKUBBIX | HACTYIUICHUS OOBSICHATD ycIoBus | (DATYUK CHIIOMED)
OpPraHNU3MOB: yromiaenusi.  Cpas- ONTUMAJILHOW paOOThl MBIIILI.
HAOJIOJIEHHe,  HU3Mepe- | HUTh IMHAMUYECKYIO OnwuceIBaTh Ba BUAA pabOTHI
HUE, SKCIIEPUMEHT U CTaTHUYECKYIO MbIIL. OOBACHATH MPUYMHBI
padboTy MBbILILI. HACTYIUICHUS YTOMJICHHUSI
MBI ¥ CpaBHUBATh [U-
HAaMUYECKYI0 U CTaTHUYECKYIO
paboTy MBIl TIO 3TOMY
npu3Haky. @opmynupoBaTh
npaBuIIa TUTHEHBI
bu3znyeCKuX Harpy3o0k
3. KpoBb 1 kpoBooOparienue (9 yacos)
Buyrpennsis  cpena. | Tpancropt BelecTs. | M3yunts Onpenenars NOHATUA: | MUKpOCKOTT
3HaueHue KpoBU U ee | BHyTpeHHsAs cpelna op- | BHYTPEHHIOO Cpeny «romeocTas», «hpopMeHHBIE | IHPPOBOIA,
COCTaB raHu3Ma, 3HaueHue e€ | opraHusma ye- JJIEMEHTHI KPOBWY, «IUIa3Ma», | MHKPOIpENapaThl
noctosiHcTBa. KpoBeHoc- | 1oBeka, e€ CTpoeHHe, «aHTUTECHY, «@HTUTEIIO.
Hasg u JumdaTHdeckas | cocTaB U QYHKIIUH. OOBACHATD  CBSI3b  MEXKIY
cucrembl. KpoBb. Jlnm- TKaHEBOU JKUJIKOCTBIO,
da. Meroasl u3ydeHUS aumMdoil U TIa3Mol KpOBH B
JKUBBIX OPraHU3MOB: Ha- OpraHusMe. OnuceiBath
OnmofieHre, HM3MEpeHHe, ¢ynkuun kposu. HasbiBaTh
9KCIEPUMEHT. byHKIUN SPUTPOLIUTOB,
JlaGopaTopHas pabota TPOMOOIIMTOB,  JICHKOIMTOB.
Ne 5 «CpaBHenue kpoBu OnuceiBaTh BKJIAJ PYCCKOM
YeloBeKa C KPOBBIO JIsi- HayKH B pa3BUTHE
TYIIKW meauuuHbl.  OnucelBaTh ¢
IIOMOUIBI0 WJUTIOCTPALIMA B
yueOHUKe pouecc
CBEPTHIBAHHUS KpOBU u
(aronuros. BeinosHsATe

nabopaTtopHble HaOTIOACHHUS
C TIOMOIIBIO MHKPOCKOTIA,
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(dukcupoBarb pe3yJIbTaThI
HaOIIOACHUH, nenaThb
BBIBOJIBI. CoOmronatn

npaswia paboThl B KaOMHETE,
oOpalieHus ¢ J1abopaTOPHBIM
000py/TI0BaHHEM

JIBrxenne kpoBu no | Tpancropt BelIECTB. | M3yunTh  NpUYMHBI OnuceiBath ¢ nomoineto | Hudposas
cocyJiaMm. KpoBenocnas u numda- | ABMKEHHUSI KPOBU 10 WUTIOCTpalMii B yueOHuke | mabopartopust 1O

Tudeckas cucreMsl. Kpo- | cocynam. CTpO€HHue cepiaua U mpoiiecc | pusuosoruu

BSTHOE JIABICHUE U CEepAECYHBIX cokparmienui. | (maruuk UCC)

nynasc. Mertoasl u3yde- CpaBHuBatTh BU/IBI

HUS KUBBIX OPraHHU3MOB: KPOBEHOCHBIX COCYZIOB

HaOJII0JICHHE, Hn3Mepe- Mexnay coboi. OmnuceiBaTh

HUE, 9KCIEPUMEHT. CTPOEHHE KpYroB  KpOBO-

[IpakTtuueckass  pabota oOpareHusl.

«Omnpenenenue YCC, [Tonumate  paznuuue B

CKOPOCTH  KPOBOTOKa», MCII0JIb30BAHNNU

«HccnenoBanne pe- IIPWJIAraTeabHOrO

(GJIEKTOpPHOrO  MPUTOKA «apTepuanbHbIN»

KPOBH K MBIIIIAM, BKJIIO- IPUMEHUTEIBHO K  BHIY

YUBILUMCS B paboTy» KPOBH U K COCYAAM
Perymsuus pabotsl | KpoBenocnas u numda- | U3yunutsb paboty PackpsiBathb nonstust: | Lludbponas
cepaua M COCYNOB. | THUECKAsS CHCTEMBI. | cepaua ot ¢pusnde- «TPEHUPOBOUYHBIA 3(dexT», | maboparopust 10
[Ipenynpexnenue Bpen  TabakokypeHMs. | CKUX Harpy3ok H «pyHKIMOHANbHAS  MPO0a», | Gu3KOoIIO-
3aboneBaHuii cepana u | Meroabl W3YUYEHUS | BIHSHUSA «JaBsIIasd NOBA3Ka», «OKTYT». | ruu(apTepuab-
COCYZIOB. JKUBBIX OPTaHU3MOB: Ha- | HETaTUBHBIX OOBACHATD BaKHOCTb | HOT'O JIaBJICHHS)

OmofeHue, u3MepeHue, | pakTopoB OKpyKaro- CUCTEMAaTHUYECKUX

9KCIEPUMEHT 1IeH cpensbl. ¢u3nUecKux Harpy3ok s

IIpaktuyeckas paboTa: HOPMAaJIBHOTO COCTOSIHUS

«/lokazarenbcTBO Bpeaa cepaua. Paznuyare npusHaku

TabaKOKYpPEHUS» pa3IMYHbIX BHJIOB

KPOBOTEYECHUHN.
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Amnanmu3upoBats U 0000mmaTh
UHPOpMALINIO 0
MOBPEKICHUIX OpraHoB
KPOBEHOCHOM CHUCTEMbI U
IpuéMax OKa3aHWs IEepBOU
MOMOIUIA B xoJ1e
IPOJOJKEHHUsT padOThl  HaJ
rotoBbIM MpoekToM «Kypchbl

MepBO TIOMOIIHA TS
ITKOJIbHUKOBY
O6o06menue mo Teme 3 | YkperieHue 310poBbs. | Bocniutanume Oepex- Paznuuate npusHaku | [{udposas
Brmusane ¢usndeckux | Bausaue — GU3MYECKWX | HOTO OTHOIICHUS K pa3IMYHBIX BHJIOB | jabopaTopusi IO
YOPAKHEHUN Ha | YIPAKHEHUM Ha OpraHbl | CBOEMY  3JI0POBBIO, KpOBOTEUEHUH. ONHUCBHIBATE C | (HU3UOJIOTHH
CEepPACYHO-COCY- U CHUCTEMBI OpraHoB. Me- | IpuBUTHE HWHTEpeca nomMouipr0 wunoctpauii B | (maruuk  YCC wm
TUCTYIO CUCTEMY TOABI M3Y4YEHMs >KUBBIX | K U3YYEHHUIO y4eOHHMKE Mepbl OKa3aHWUs | apTepUalbHOIO
OpraHu3MOB: HaOIIO/E- | IpeaAMETa. nepBOi IIOMOILIHA B | TaBJICHUS)
HUE, W3MEpEeHue, KCIe- 3aBUCUMOCTH oT BHJIA
pument. [lpaktuueckas KPOBOTEUYECHHS.  BBIMOIHATD
pabora: OnmBIT — Opath (PyHKIHO-
«DyHKIIMOHANIbHAS  CEp- HaJIbHYIO npo0y;
JIEYHO-COCYIUCTasl Ipo- dbukcupoBaTb  pe3yJabTaThI;
6a» IPOBOJAMUTH BBIUUCICHUS H

ACJIaThb OLCHKY COCTOSAHUA
cepaua 10 pe3yiibTaTaM
oneiTa. Co 6J'IIOI[8.TB ImpaBujia

paboThI B kaOuHere,
oOparteHus ¢ 1abopaTOPHBIM
00opynoBaHUEM.

Ananu3upoBath u 0000IIaTh
UHpOpMaLUIO 0
MOBPEKICHHSIX OpraHoB
KPOBEHOCHOW  CHUCTEMBI U
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IpuéMax OKa3aHus IepBOU
IIOMOIIH B xoJe
IPOJOJDKEHHUST paboThl  Haj
roTOBBIM IIPOEKTOM «KypcChl
MEepPBOM MOMOIIH IS

IIKOJIbHUKOB)
4. lpixatensHast cuctema (5 yacos)
Crpoenue nerkux. | [Ipixanue. JlpixarenbHass | M3ydnts  cTpoeHue OnuceiBath cTpoenue nérkux | Hudposas
["a3000MmeH B sierkux u | cuctema. ['a3oo0MeH B JErKUX W MEXaHHU3M YeJI0BeKa. OObsCHATD | TabopaTopusi IO
TKaHSIX. NE€rKuX U TKaHsAX. MeTo- | razoo0MeHa. MIPEUMYILECTBA AKOJIOTHH (JIaTUUK
TIbI U3Y9ICHHUS )KUBBIX Op- aJIbBEOJIIPHOTO CTPOEHUS | OKUCH  YIJIepoja,
raHU3MOB: HaOJIOJICHHE, JNETKUX 10 CPaBHEHUIO CO | KUCIOpOJa,
H3MepeHue,IKCIepu- CTpOEHUEM TETKUX y | BIQXKHOCTH)
MEHT. npeJcTaBuTeNen JIPYTHUX
JlaGopatopnast pabota KJIACCOB MTO3BOHOYHBIX
No 6 «CoctaB BIpIxaemo- KUBOTHBIX. PacKkpbIBaTh poJib
0 U BBIJBIXa€MOIO BO3- remMorsjo0nHa B ra3000MeHe.
Jyxan Beimonasate  maboparopHbIid
OTBIT, JieNaTh BBIBOJ IO
pe3yapTaTam OTIBITA.
CoOmroaTh npaBuiIa paboThl
B KaOWHETE, OOpalieHus ¢
71a00paTOPHBIM
00opynoBaHueM
Ibixatenbubie  aBH- | [pixanue. Jlpixatenbnas | ChopmupoBath 3Ha- OnuceiBaTh ¢bynkuuy | [udpposas
HKEHUS cuctema. Bpex Tabako- | HUS O MeEXaHU3MeE nuadparmsl. HaspiBate | maGoparopus 1o
KypeHHs. MeToJibl H3y- | JbIXaTelbHBIX OpraHpl, y4acTBYIOUIME B | (pM3HOJOTUH
YeHHs] JKUBBIX OpTraHM3- | JBUKCHHIH, nporecce JbIXaHUA. | (IATYUK  YaCTOTHI
MOB: HaONIOJIeHHE, W3- | pa3BUBaTh MOHITHE Beimonuate  nabopaTopHblil | npixaHms)
MEpEeHHUe, SKCHEPUMEHT. | «Ta3000MeH». ONBIT HAa TOTOBOM (WM
JlaGopaTtopHass ~ pabota W3TOTOBJIEHHOMN camo-
Ne 7 «JlpIXaTeabHbBIE CTOSATEJIHHO) MOJICIH,
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JABUMXKXCHUA»
JAbIXaHUWA.

Perynsuus

HAOMIOAATh  MPOUCXOJSAIINE
SIBJICHUSL n OIIMChIBAThH
mponeccol BJAOXa M BbIJOXA.
CobutoiaTh npaBuiia padbOThI
B KaOuHeTe, 0OpaleHus ¢

1ab0paTopHBIM
000py/TI0BaHHEM
boie3nn opraHoB | ['uruena opranoB aeixa- | [lo3HakomMuTBCE € PackpsiBaTth nonstue | Ludposas
JIbIXaHUS Hus. 3aboseBaHMsI Opra- | OCHOBHBIMH BHJaMH «OKU3HEHHasI €MKOCTb | abopaTopust IO
HOB JIbIXaHUST M HX | 3a00JieBaHUN  oOpra- JETKUX. AKOJIOTMH(JaTYUK

npeaynpexaenue.  Mn-

(exrnoHHbIE
3a00JIeBaHUSI U MEPBI UX
PO UITAKTHKH. Bpen
TabaKOKYpEHHS.
[IpakTnueckass pabora:
«Omnpenenenue 3aIkbl-

JICHHOCTH BO3JyXay

HOB JIBIXaHUS, BBI-
SIBUTh yTH
3a00JIeBaHUS U MEPBI
UX MPOPUIAKTUKH.
Bpen
TabaKOKYpEHHSI.
[IpakTyeckas
pabora:
«Omnpenenenue
3anbUICHHOCTH
BO3yXa»

OOBSACHATH CyTh ONACHOCTH

3a00JIeBaHUS TPUIIIIOM,
TYOepKyI€30M JIErKUX, PAKOM
nérkux. HaspiBaTh (axropsl,

CIOCOOCTBYIOIIHE
3apaXEHUI0  TYOepKya&3oM
JIETKUX.

HaseiBath MeEpHI,
CHI)KAIOIIME  BEPOSATHOCTD
3apakeHUs 00J1e3HsIMH,
nepeaaBacMbIMU yepes
BO31yX. PackpmiBaTh crnoco6
UCIIOJIb30BaHUS
darooporpadun JUTST
TUArHOCTHKU  TAaTOTE€HHBIX
M3MEHEHUN B NETKUX.
OOBSACHATD BaYKHOCTD
TUTHEHbl  TIOMEUIEHUH U
IBIXaTeTbHON ~ TUMHACTHKHU
JUIS  370POBBSl  YellOBEKa.
[TpoBoauTH OTIBIT,

(¢uKCHpOBaTh PE3yNbTaTHl U

OKHCH  yIJepoja)
nmabopatopust IO
busznoIoTNN
(maTyuk  YacTOTHI
JIBIXaHUS )
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JcJIaTh BBIBO/] 110 pe-
3yJIbTaTaM OTIBITA.
CobutoiaTh npaBuia pabOThI
B KaOuHeTe, 0OpaleHus ¢

1ab0paTopHBIM
000py/T0BaHHEM
5. INumeBaputensHas cuctema. (7 4acoB)
3nauenue iy u e€ | [luranue. [Inmesape- | U3yunts 3HaYeHUE U Onpenenstsb HNOHATHE | DIIEKTPOHHbIE
COCTaB Hue. [lumeBapuTenbHas | CTpOCHUE «muieBaperney». OnuchIBaTh | TaOJIHIIBI u
cucrema. Mertonp! | pa3nUYHBIX OPTaHOB C MOMOIIBK WJUTFOCTPALMHI B | IIJIaKaThI.
H3y4YEHUS JKUBBIX | TTUIIICBAPCHUSI. yueOHUKe  cTpoeHMe  mu- | [ludposas
OpraHU3MOB: IIEBAPUTEIBHON  CHCTEMBL | 1abopaTopus IO
HaONIOZICHUE,  U3Mepe- Ha3siBaTh (GYHKIUY | 5KOJIOTHH (IaTYHK
HUE, JKCIIEPUMEHT. pa3IMYHBIX opranos | pH)
[IpakTrueckas paboTa: MUALLEBAPEHHUS. HaspiBath
«Omnpenenenue  MecTo- MeCTa BIAJECHUA [HIIEBA-
MOJIOKEHUST  CIIOHHBIX PUTENBHBIX Kenes B
KeJe3» MULIEBAPUTEIbHBIN TPAKT.
BoinonHsaTe OIIBIT,
CpaBHUBATh pe3yNbTaThl
HAOJIOJICHNS] C OMHCaHUEM B
y4eOHUKE
[InmieBapenne B po- | Iluranue. ITumeape- | PackpriBath PackpeiBath byukuun | [udporas
TOBOM mojnoctu u B| Hue. [lumieBapurenbHas | QyHKINU CIIOHBI U cimroHbl. Onu- CBIBATh | jjaboparopusi 1O
KEITyIKe cucrema. Meronpl | )KEIyA0YHOTO  COKa CTPOCHHE KEIYyJOYHOM CTEH- | 3KOJOrMH (JaTYHK
U3y4eHUs JKUBBIX | JJIs1 nporecca ku. HaseiBare  aktuBHBIE | pH)
OpPraHU3MOB: MULIEBAPEHUS. BEILIECTBA, JCHCTBYIOIIME Ha
HaOmroieHne,  u3Mepe- MUILIEBOM KOMOK B KEIYJKE,
HUE, SKCIIEPUMEHT. U ux (yHKkuuu. BeIMONHATH
JlaboparopHas  paboTa nabopaTopHbIe OTIBITHI,
Ne 8, 9 «/lelictBue dep- HAOMIOJATh  MPOUCXOISIINE

MCHTOB CJIFOHBI Ha Kpax-

ABJICHHUA WM ACJTIAThb BBIBOJ ITO
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mamy, «JeictBue dep-

pe3yiabTaTaM HaOJII0ACHUH.

MEHTOB  JKEJyJJOYHOTO CobutoiaTh ipaBuiia paboThI
COKa Ha OeNku B KaOuHeTe, 00paleHust ¢
1ab0paTopHBIM
000py/TI0BaHHEM
6. OOMeH BerecTB U dHepruu. Butamunsl ( 3 yacoB)
Hopwmel nuranus PanyonaneHOe nuTaHue. | YCTaHOBUTH 3aBUCH- Onpenenstsb nonsatuA | [udposas
HopMmel u pexxum nuTa- | MOCTh MEXAY THUIIOM «OCHOBHOH 00MeH», «0OIuH | Jabopartopust IO
HUSL. JESATEIBHOCTH YeJIo- oOMen». CpaBHUBATh | (HU3HOIOTHH
Meronsl HN3Y4YCHUA XU- | BEKA U HOpMaMU IIH- OpraHusm B3pOCJI0ro 44 (glaTqI/IK 4acTOTEI

BBIX OpraHM3MOB: Ha-

TaHUs, Yepe3 OCHOB-

pebHKa T0 TIOKa3aTelsM
OCHOBHOTO OOMEHa.

nepixanus,  UCC,

OmoseHue, W3MepeHHe. | Hble TIOHSTHS: apTepUAITBHOTO
[IpakTnueckass pabora: | «OCHOBHOW OOMEH», OOBSCHATD 3aBUCHMOCTb | JaBJICHHS)
«OmnpeneneHne  TPEHH- | «OOIIMI OOMEHY. MEXJy THUIIOM JAEATEIbHOCTU
POBAaHHOCTH OpraHu3Ma YyesoBeKa u HOpMaMH
o (bYHKIIMOHATILHOM IUTAHUS.
mpooe» [TpoBouTH OILICHUBAHUE
TPEHHUPOBAHHOCTH OpPraHU3Ma
c HIOMOIIBIO
(GYHKITMOHATBHOM poOkI,
(GuKCHpOBaTh PpE3yNbTaTHl |
Jie7aTh  BBIBOJ, CpaBHHBAs
9KCTIEPUMEHTAIbHBIC JaHHBIC
C 9TaJIOHHBIMH
8. Koxa. (4 gacoB)
Pons xoxku B Tepmo- | Postk Kok B Tepmopery- | PackpeiBate  poib Knaccudunuposars Ludposas
peryasnuu JSIIMH. 3akajauBaHUeE. | KOXKH B NPUYHHBI 3abosieBaHMii | 1abopartopuss MO
OxazaHue meEpBOH IO- | TEPMOPETYIALUH. KOXH. buznonoruu
MOILIM TpU TeioBoM U | ONUCHIBATH NPUEMBI HaspiBaTh nmpu3HaKu OXora, | JaT4uK
COJTHEYHOM yJiapax HepBOil MoMoIM mpu 0OMOPO’KEHHST KOXKH. TeMIepaTypbl |
TETJIOBOM U OnuceiBaTh MeEpBI, | BIaXXHOCTH)

COJJHEYHOM YyJape.

MMPUMCHACMBIC TIPU OXKOraXx,
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obmopoxxkenusix. OnucChIBaTh

CHUMIITOMBI CTPUTYLLETO
JMILIAsi, YECOTKHU.

Ha3seiBath MeEpBI
npOoPUIAKTUKH WH-
(EKIIMOHHBIX KOXHBIX

3a0oneBanuil.  OmnpenensThb
MOHSITUE «TEPMOPETYIISIINS.
OnucelBaTh CBOMCTBA KOXKH,
IIO3BOJISTIONINE €U BBIIIOJIHATE

GbyHKIMIO opraHa
TEPMOPETYJISAIIHNH.
PackpriBath 3HAYCHUE
3aKaJMBaHUs 711 OpraHu3ma.
OnuceIBaTh BUJEI
3aKaJMBAOLINX IPOLIETYP.
Haseiats MPU3HAKU
TEIJIOBOTO yaapa,
COJIHEYUHOTO yaapa.

OnuceiBaTh OPUEMBI TEPBOM
MOMOIIA  MOpPU  TEIUIOBOM
yaape, COJIHEUHOM yJiape.
AHanmu3upoBath ¥ 000011aTh
MH(GOPMALIUIO O HAPYLICHUSIX
TEPMOPETYJISALINH,
MOBPEKJICHUSAX  KOXH U
npuéMax OKazaHus IEepBOU
MIOMOIIIM B XOJI€ 3aBEpUICHUS
paboThl HaJ MPOEKTOM
«Kypcol nepBoii moMomu st
IIKOJIbHUKOB)

10. Hepsnas cucrema (5 gacoB)
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ABTOHOMHBIM  OTAEN

HEpPBHOU CHCTEMBL.
HeliporymopaibHas
perynsauus

Heliporymopansnas pe-
rysiuyst IMponecCcoB
KU3BHCACATCIBHOCTH OP-
raHusma

N3yuuts cTpoeHue u
3HAQ4CHUE AaBTOHOM-
HOM HEpPBHOM CHCTE-
MBI

HazsiBaTh 0COOEHHOCTH
paboThl aBTOHOMHOTO OT/eJa
HEPBHOM CUCTEMBI.
Paznuuare ¢ nomombro
WUTIOCTpallUM B yuyeOHHKE
CHUMIATUYECKUH W mapa-
CUMITATUYECKUI  TIOJIOTACIIbI
ABTOHOMHOTO oTJena
HEPBHOU CHUCTEMBI o
OCOOEHHOCTSIM CTPOEHHS.
Pa3nuuate
MapacUMIaTUYECKUN 5
CUMITATUYECKUI  TTOJOT/ICIIbI
M0 OCOOCHHOCTSIM BJIUSIHUS
Ha BHYTPEHHHE OPTaHBbI.
OOBsCHATH Ha  MpUMeEpe
peakuuu Ha cTpecc
COTJIACOBAHHOCTh paboThl
JKen€3 BHYTPEHHEN cexkpenuu
Y OT/IEJIOB HEPBHOM CUCTEMBI,
paszuuue MeXJIy HEPBHOU U
T'YMOPaJIbHOU peryJsdiuen mno

obuiemy XapakTepy
BO3JCUCTBUS HAa OpraHU3M.
Beinosnsarte OTIBIT,

HaOJNIOJAaTh  MPOUCXOIAIIUE
nporeccel U CPaBHUBATh
HOJTy4EeHHBIE pe3yibTaThl
OTIBITA C OXKHJIAEMBIMU
(omMCaHHBIMH B TEKCTe
y4eOHUKa)

Hudposas
nmaboparopusi 10

¢busnosorNN
JATYUK
apTepUANBHOTO
JaBiieHus (ynbca)
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TemaTnueckoe JIaHMpoBaHNe MaTepuaJa B 9 kiacce

«O01mue 3aKOHOMEPHOCTH KU3HN

Yactp 1. O611me 3akOHOMEPHOCTH JKU3HU

YacTtp 2. 3aKOHOMEPHOCTH KU3HU Ha KJICTOYHOM YPOBHE

Yactp 3. 3aKOHOMEPHOCTH KM3HH Ha OPTaHU3MEHHOM YpOBHE

Yactp 4. 3aKOHOMEPHOCTH MPOUCXOKICHHS U Pa3BUTHUS )KU3HU Ha 3emiie

Yactp 5. 3aKkOHOMEPHOCTH B3aUMOOTHOIIIEHUH OPraHU3MOB U CPEIbl

JlaGopatopHass pabota
Nel

«MHoroo6pasue KIEToK
sykapuoT.  CpaBHeHHe
pPacTUTENBHBIX U JKUBOT-

OOHOKMBYILIEH KIETKU U
KJICTKH, BXOJISIIEH B COCTaB
TkaHu. HaspiBaTh  HMMeHa
YUEHBIX, MOJIOXMBIITUX
HAYaJlo W3YYCHUIO KIICTKH.

Ne Tema Conepxanue IleneBass ycranoBka | Kon-Bo | OcHOBHbIE Buapl | Ucmonp3oBanue
ypoka 4acoB JESATETLHOCTH O0yJarouuxcsi | 000pyI0BaHKE
Ha YpOKE/BHEYPOUHOM
3aHATUU
1. 3aKOHOMEPHOCTH KU3HU Ha Ki1eToYHOM ypoBHe (10 1)
Mmuoroo6pasue kinetok | O6o6menne panee usy- | U3yuaurtsb 1 Onpenensatb OTIMYUTENbHBIE | MUKpOCKOI
YEHHOTO MaTepuaia. | MHOroobpasue MPU3HAKU KIJIETOK MPOKApUOT | HU(POBOH,
MHoroo6pa3ue  THIOB | KJIIETOK 3YKapuOT U u  oykapuoT. [IpuBoaUTH | MUKpOIpEnapaThl.
KJIETOK: CBOOOJHOKUBY- | BBIIBUTh oco0eH- PUMEPBI OpraHu3MOB
mue W oOpasyroliue | HOCTh UX CTPOEHHS OPOKApUOT U DYKAPUOT.
TKaHU, TPOKAPHOTHI,AY- | Pa3HBIX LIAPCTB XapakTepu3oBaTh
KapuoThbl. Ponb yu€HbIX B CYLIECTBEHHbBIC MPU3HAKU
W3YYEHUU KIIETKU. KU3HEACITEIbHOCTH CBO-
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HBIX KJIICTOK»

CpaBHuBatTh CTPOCHHUE
pPaCTUTENBHBIX W KHUBOTHBIX
KIIETOK. PukcupoBaTh
pe3yiabTaThl HAOMIOACHUN W
nenath BBIBOALI. CoOMrOIaTh
npasmiia paboThl B KaOUHETE,
oOpaiteHus ¢ 1a00paTOPHBIM
000py/T0BaHHEM

Xumunyeckue — Beule- | O6oOuieHne panee uzy- | U3yunutsb Paznmuuare w  HaspBaTh | MuKpocKon
CTBa B KJIETKE YEHHOTO MaTepualia. | XUMHUYECKUH COoCTaB OCHOBHBIE HEOpTaHWYECKHE U | IH(PPOBOH,
Oco0OeHHOCTH XUMHUYe- |y pPa3HbIX THIIOB OpraH1yYecKue BEIIECTBA | JJabopaTOpHOE
CKOTO COCTaBa JKWUBOW | KJIETOK. KJICTKH. o0opyzmoBaHue 10
KJIETKH U €r0 CXOJICTBO y OOBsCHATh (YHKIHUK BOJBI, | H3YYCHUIO XUMHU-
pasHbBIX THUIIOB KJIETOK. MUHEPAJIbHBIX BEIIIECTB, | YECKOTO  COCTaBa
Heoprannueckue u op- 0€KOB, YIJIEBOJIOB, JIMIHUJIOB | KJIETOK
raHUYeCKHe  BEILEeCTBa U HYKJICHMHOBBIX KHUCJIOT B
KIICTKH. Copnepxanue KJIETKE.
BOJIbl, MUHEPAJIbHBIX CO- CpaBHUBaTh XUMUYECKUH
JeW, YIJIeBOJOB, JIUIU- cocTaB KJIETOK  KMBBIX
JI0B, OENIKOB B KIIETKE U OpPraHU3MOB M TeJl HEXUBOU
opranusMme. Ux ¢pyHkuun HPUPOIBI,AETATH BBIBOIbI
B JKU3HEEATEIbHOCTU
KJIETKH
CtpoeHue KIeTKH CTpyKTypHBIE yactu | M3yuutes  yHKUMU Pa3znmuuare ocHoBHble wactH | Lludposoii
KJIETKU: MeMOpaHa, /- | OpraHOUAOB KIIETOK, KJIETKH. HaspiBath U | MUKPOCKOII u
pO, LUTOIUIa3Ma C Opra- | BbIIBUTh ux OOBSICHATH  CYIIECTBEHHbIE | TOTOBLIE MU-
HOMJAMHM U BKJIIOYEHMS- | OTIIMYUTENIbHbIE OpU3HAKM  BCEX  yacTell | Kponpenaparsl
MHU. OpraHoufbl KJIETKH | OCOOEHHOCTH. KJIETKH. CpaBHUBaTh
U ux byHKIIN 0COOEHHOCTH KJIIETOK
MemOpaHHbBIE U HEMEM- pacTeHMM M JKMBOTHBIX
OpaHHbIE  OpraHOWUJIbI, BoiiensitTe  u Has3bIBaTh
OTIIMYUTENIbHBIE 0COOEH- CYIIIECTBEHHbBIE MPU3HAKH
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HOCTH MX CTPOCHHS U
GbyHKITIN

CTPOCHHA OPraHOUI0B.

Paznnuate OpPraHOM/IbI
KJIETKU Ha pUCYHKE
yueOHHKa.

OOBsCHATD byHKIIUN
OT/EIbHBIX OPraHOUJOB B
KU3ZHEJCSATEIbHOCTH

paCTUTENBHOM U )KUBOTHOM
KJIETOK

PasmHOKeHHE KIIETKH
" €€ JKU3HEHHBIN ITNKIT

PasmHoOXeHME KIIETKH
nyTéM JeneHuss — o0-
Imee CBOMCTBO KIIETOK
OJTHOKJICTOYHBIX "
MHOTOKJICTOYHBIX Opra-
HU3MOB. KiietouHoe oe-
JIEHUE y TPOKapHOT —
JeJICHUEe KJIETKH HaaBoOE.
JleneHue KIETKH y dyKa-
puot. Muro3. da3bl Mu-
To3a. JKW3HEHHBINA UK
KJIeTKH: uHTepdasza, mMu-
T03. Pa3zmenenue Kie-
TOYHOTO  COJIEP>KHUMOTO
Ha JIBE JIOYEpPHHUEC KJIET-
KH.

JlaGopaTopHas ~ pabora
Neo2
«PaccmarpuBanne  Mu-

KpOIIpenaparoB ¢ Jelis-
IIUMUCS KIETKaMu»»

N3yunth
JKU3HEHHBINA

IIAKJI

COMAaTHUYECKON
KJIETKHM Ha IpUMEpeE

NENSIIIUXCS
KOpEIIKa JIyKa

KJICTOK

XapakTepru3oBaTh 3HAYECHUE
Pa3MHOXEHHUS KJIETKH.
CpaBHUBATH JIEJIEHUE KIETKH
MPOKAPHUOT W DYKApHOT,
Jienatb BBIBOJABI HAa OCHOBE

CpaBHEHHUS. Onpenenars
MOHATHUST «KMUTO3» H

«KIJICTOYHBIT UK.
dukcupoBaTh  Pe3yJbTaThI
HaOJIIOICHHH, bopmyu-

pPOBaTh BBIBOJIBI.
CoOmonaTh npaBuiia pabOTHI
B KaOMHETE, 00OpaIeHus ¢
71a00paTOPHBIM
00opynoBaHueM
OOBICHATD
pacnpeaeacHus
HACJIEJICTBEHHOTO MaTepHala
MEXAy JABYMS JOYEPHUMU
KJIETKaMU y TIPOKAPUOT U

MCXaHU3M

sykapuoT.  HaseiBath u
XapaKTepu30BaTh CTaauu
KJIETOYHOTO LUKIIA.

[udposoit
MHUKPOCKOITT
TOTOBBIC
Kporpenaparsl

n
MU-
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HaOmronate W OIHUCHIBATH
JesIuecs KJIETKU o
TOTOBBIM MUKpOIIpEnapaTam.

2. 3aKOHOMEPHOCTH JKU3HU Ha O

pranu3MeHHOM ypoBHe (17 )

MMPUHAMJICKKHOCTD K 3Yy-
KapuoTraMm, HaJIMIUC KJIC-
TOYHOH CTCHKH, IIJTaCTHUO

U KpPYIHBIX BaKyoJIeH.

CpaBHHBATh 3HAYEHHE
MOJIOBOTO U 0ecmoyoro
croco0oB Pa3sMHOXKEHUS

paCTCHHﬁ, JCJIaTh BBIBOJABI HAa

bakrepuu u BUpych Pa3noobpasue ¢dopm | U3yunTs Beiienats cymectBeHHble | Lludppooit
OpraHU3MOB:  OJIHOKJIE- | CYIIECTBEHHbIE MIPU3HAKU OakTepuil, | MUKPOCKOTI "
TOYHbIE, MHOTOKJIETOY- | IPU3HAKU OAKTEepuH, {MaHOOAKTEPHl U BUPYCOB. rOTOBBIE MU-
Hble M HEKJIETOYHbIC. | [MAaHOOAKTEpU U OOBsACHATh (Ha KOHKPETHBIX | KpPOIIPEIapaTsl
bakrepun kak OJIHOKIIE- | BUPYCOB npuMepax) — cTpoeHwe W | OakTepui,
TOYHBIC JOSIJIEPHBIC Op- 3HAYCHHE Oaktepuii, | 1abopaTropHoe
raHu3Mmbel. Bupycel Kkak [MUaHOOAKTEPHd W BUPYCOB. | 000pYJOBaHUE JUIsS
HEKJIETOYHAs dbopma PaccmaTtpuBath W OOBSICHATH | (pUKCAIIMH u
KU3HU. OTINYUTENbHBIE o PUCYHKY  y4eOHHKa | OKpalIuBaHUS
0COOEHHOCTH  OakTepuii mporiecc MIPOHUKHOBEHUS | OakTepuit o
U BUPYCOB. 3HayeHHE BUpyca B Kietky u ero | ['pamy
OakTepuii W BHPYCOB B pasMHOXkeHus.  [IpuBoauTh
pupoJie MIPUMEPBI 3a00JIeBaHU,

BBI3BIBAEMBIX OaKTEepUsIMU U
BUpYyCaMu

Pacturenvublii  opra- | ['maBHBIE CBOWMCTBa pac-| YriayOuThb u Beigemsite  uw 06o06mats | Ludposoit

HHU3M U €ro ocoOeH- | TeHHi: aBTOTPO(GHOCTH, | 0000mAaTh CYILIECTBEHHbIE MIPU3HAKH | MUKPOCKOII u

HOCTHU HECTMOCOOHOCTh K aKTHB- | CYIIECTBEHHBIE MPU- pacTeHUl W PACTUTENIbHOH | TOTOBBIE MU-
HOMY  TEpeIBWKEHUIO, | 3HAKU PACTeHHH U KIIETKHU. KpoTpernaparsl,
pa3MelIeHre OCHOBHBIX | PACTUTEIbHON XapakTepu3oBarh nabopaTopHoe
yacTeld — KOPHS M I0- | KJIETKH. 0COOCHHOCTH npoieccoB | 000pyaOBaHuUE JUIS
Oera — B JBYX pa3HBIX JKU3ZHEJEATEIbHOCTH  pacTe- | IPUrOTOBJICHUS
cpenax.  OcobeHHOCTH HUW: TIUTaHUS, JbIXaHUs, | BDEMEHHBIX
pPacTUTENBHOM  KIIETKH: dboTocuHTE3a, pa3MHOXKEHHS. | MUKpOIlpena- pa-

TOB
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CriocoObl  pa3MHOKEHHUS
pacTeHui: TOJIOBOE U
oecrionoe. OcobeHHOCTH
MI0JIOBOTO Pa3MHOKCHHSI.
Tuner  OGecrionoro  pas-
MHOX>XXCHUA. BEIreraTuB-
HOE, CTIOpaMH, IeIICHUEM
KJICTKHU HaJABOC

OCHOBE CPaBHEHUSI.
OOBSACHATH POJIb Pa3IMUHBIX
pacTeHul B JKU3HU YEJIOBEKA.

IIpuBoauTh [IPUMEPBHI
WCIIOJIb30BAHNS  YEJIIOBEKOM
Pa3HbIX croco0oB

Pa3MHOKEHMS PAaCTEHHUN B
XO3SHCTBE U B IPUPOJIE

[HapctBO
JInmaitauku

rpuboB.

['pubBsl, ux cX0aCTBO €
IPpYTUMHU  DYyKapuOTHUYe-
CKMMH OpraHnu3MaMm —
PaCTCHUAMMU U ) KUBOTHbBI-
MH — U OTJINYHC OT HUX.
Cnenududeckue CBOU-
cTBa rprboB. MHOT000-
pasue 1 3HaYCHUE TpH-
0OB: IJIECHEBBIX, IIIJIA-
MTOYHBIX,
napa3uTUYECKUX. Ju-
MaiHUKA KakK 0coObIe
CUMOMOTHYECKHE Opra-
HU3MBI, UX MHOTOOOpa-
3Ue U 3HAUCHHEC

Hatp
XapaKTePUCTHKY
CYIICCTBCHHBIX MPH-
3HAKOB CTPOCHHUS U
MPOIIECCOB JKU3HEE-
ATETLHOCTH TPUOOB
Y JIMIIAHHUKOB

Brinendars "
XapakTepu30BaTh cymie-
CTBEHHEIE MPU3HAKU

CTPOEHHSI U  TPOLECCOB
)KI/ISHe)IeHTeHBHOCTI/IFpI/I6OB )51
JUIIAHHUKOB HA KOHKPETHBIX
npuMepax.

CpaBHHUBATH CTpOEHHUE
rpudoB co CTPOCHHEM
pacTeHuil,  JKUBOTHBIX U
JUIIAHHUKOB, JieNath
BBIBOJIBI.  XapaKTepu30BaTh
3HAYCHHE rpuboB u

JTMIIAWHHUKOB TSI IPUPOJBI U
YeIoBeKa.

Otmeuatb OIIaCHOCTh
STOBUTHIX rpuooB "
HEOOXOAMMOCTh 3HaHHS TIpa-
BT cO0pa rpuOOB B IpUPOE

[Hudposoit

MUKPOCKOTI
TOTOBBIE

MHKpOIpenaparsl

rpu0oB,
repOapHbIi

Marepuail TpuOOB

U JIMIIAaNHUKOB

JKUBOTHBIN OpraHu3m
U €ro 0COOEHHOCTH

Oco0EHHOCTH JKHUBOTHBIX
OpPraHWU3MOB:  TpUHAJ-
JI©KHOCTh K dyKapHoTaMm,
reTepoTpo(HOCTH,

CIIOCOOHOCTH K aKTUBHO-

Brigeaute u  0000-
IIUTh CYIECTBCHHBIC
NPU3HAKH CTPOCHHSI
U POIIECCOB
JKU3HEIEATENILHOCTH

Brigendars u 0000mmaTs
CYIIECTBEHHbBIC MPU3HAKU
CTpOGHUST U MPOLIECCOB
JKU3HEAEATENLHOCTH

J)KUBOTHBIX. HaOmomate ©

Bnaxnsie
Ipernaparsl
JKUBOTHBIX
Pa3IMYHbBIX
TUTIOB
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My TIepEABIKCHHIO, 3a-
00Ta 0 IOTOMCTBE, I10-
cTpoiika xwmi (THE3,
HOp). Jlenenue xuBOT-
HBLIX IO CII0co0aM J00bI-
BaHMUS TTUIIIH: PACTUTEITb-
HOSITHBIE, XHUIIHBIC, Ia-
pa3suTHYECKHE,
MaJabIINKN, BCESTHBIE

KHUBOTHBIX

OIIMCBIBATh IIOBEJICHNE
JKABOTHBIX.
HaspiBath KOHKPETHBIE

OPUMEPHI  PA3IUYHBIX JHKHX
JKUBOTHBIX M Hauboee
pacupoCTpaHEHHBIX JIOMAI-
HUX )KHBOTHBIX.

OOBACHATD POJb PaA3TUYHBIX
KUBOTHBIX B KU3HH
YelnoBeKa. XapakTepU30BaTh

CIIOCOOBI MMUTaHUA,
paccerneHusi,  MepeKUBAHHUS
HEOJIarONPUATHBIX YCIIOBUH U
MOCTPOUKH SKUJIUILL
’KUBOTHBIMU
5. 3aKOHOMEPHOCTH B3aUMOOTHOIIIEHHH OPraHu3MOB U cpejibl (15 )
VYcenoBusi xku3Hu  Ha | Cpensl )ku3HU opranu3- | [late Beraensars u | [Hudposas
3emiie MOB Ha 3emJie: BOJHAs, | XapaKTEPUCTUKY XapaKTepu30BaTh cyuie- | mabopatopusi 1O
HA3eMHO-BO3AYIIIHAs, OCHOBHBIM  cpelam CTBEHHBIE IIPU3HAKU CPEX | DKOJOIUH JaT4UK
MOYBEHHAs, OpraHu3- | JXHU3HHU xHu3HM Ha 3emie. HasbiBate | MyrHOCTH, Biax-
MeHHasl. Y CIIOBUS KU3HU XapaKTepHbIe IOpHU3HaKM | HocTH, pH, yr-
OpraHU3MOB B Pa3HbIX OpPraHu3MOB — OOHTaTeNeH | JIEKUCIIOTO rasa u
cpenax. DKOJIOTUYECKUE 3TUX CPeJl )KU3HU. KHCJIOpO/1a)
(hakTopbl:abHOTHYECKHE, XapakTepu3oBaTh YepThI
OMoTHYEeCKUE u MPUCTIOCOOIEHHOCTH
AHTPOTIOTEHHbBIE OpraHu3MOB K cpele Hux
oburtaHusl.
Pacnio3zHaBatb u
XapaKTepu30BaTh
HKOJIOTHYECKUE bakTopsl
Cpelbl
DKOJIOTHYECKHE O06o06uieHne paHee u3y- | BbIIBUTH OCHOBHBIE Boiaensarts u | Ludposas
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POOIIeMBI

chepe.
IIPUPOIBI

B

6mo-
OxpaHa

yeHHOTo Matepuana. Ot-
HOIIICHWE YeJOBEKa K
IIPUPOJIE B UCTOPUHU Ye-
noseuectBa. [IpoOnembl
Onocdepbl: UCTOIICHHUE
IIPUPOJHBIX  PECYPCOB,
3arps3HEHHe, COKpaIlle-
HHE OHOJIOTUYECKOTO
pazHooOpasus. Permenue
9KOJIOTMYECKUX TpodiieM
onocdepsr:
palnroHabHOE  WCTIOJb-
30BaHHE pecypcoB,
OXpaHa MPUPO/IbI, BCE-
o01ree  3KOJIOTrMYECKOoe
00pazoBaHUE HACEIICHHUS.
JlaGopatopnast  pabota
No6

«Ouenka KayecTBa
OKpPY>KaIoIllel Cpeibl»

9KOJIOTMYECKUE
npobnemsl  Ouocde-
pBL [Iposectn
OILICHKY KayecTBa
OKpyKarolen

CpEIbl.

XapaKTepu30BaTh  PUYHHBI
IKOJIOTMUECKUX NpobIeM B
ounocepe. IIporrosupoBathb
MOCIIC/ICTBUS UCTOIICHUS
NPUPOJHBIX  PECypCcoOB |
COKpaInieHus onostornye-
CKOTO pa3zHooOpa3us.
OO6cyx1aTh Ha KOHKPETHBIX
npuMepax  DKOJIOTHICCKHE
poOJIeMBbl CBOETO PErnoHa u
ouocdepsl B IEJIOM.
AprymMeHTupoBaTh
HEOOXOIUMOCTD
OKpy>Karoleu
COOIrOIeHNSA
OTHOIIEHHS] K
HEXUBOU
BoisBIATE M
CTEMeHb 3arpsi3sHEHUS
noMemieHud.  OUKCUPOBATH
pe3ynapTaThl HAOMIOACHUNA WU
nenath BbIBOJBL. CoOmoaaTh
npaBujia paboThl B KaOMHETE,
oOpareHus ¢ 1ab0paTOPHBIM
00opynoBaHueM

3aIUTHI
cpenpl,
MpaBUII
JKUBOU W
MIPUPOJIE.
OLIEHUBATh

naboparopusi 1O
9KOJIOTUU (JTATYHK
BJIQKHOCTH, yIJIe-
KHACJIOTO Ta3a |
KHCIIOPO/JIa)
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