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IHosicHuTeIbHAA 3aIHCKA

Ha O6a3e wnentpa «Touka pocra» oOecrneuuBaeTcs peanu3anus o0pa3oBaTeIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HAalpaBIEHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBAaHMAMM 3aKOHOJATEIbCTBA B cepe oOpa3oBaHHA U C y4ETOM
pexoMenanuii dexepanbHOro oneparopa yueOHoro npeamera «buomorusy».

OO0pa3zoBarenbHas IporpaMma Mo3BOJIIeT HHTETPUPOBATH PEAIN3YEMbIE 3/1€Ch MOAXO/bI,
CTPYKTYPY U COJIEpKaHHUE TPU OpraHu3auu o0ydeHust 0Mojaoruu B 5S—9 kiaccax, BRICTPOSHHOM
Ha 0a3e Jr00ro U3 JOCTYIHBIX yueOHO-MeToanuecKuX komruiekcoB (YMK).

Hcnonb3oBanue obopynoBanusi neHtpa «lTouka pocray npu peanuzauuu ganHoir OI1
IIO3BOJIAET CO3AATh YCIOBUS:

® Ui PaCHIMPEHHUS COJCPKAHMUS IKOIBHOTO OMOJIOTHYECKOro 00pa3oBaHMUs;

e Ui TOBBILICHUS MO3HABATEIBHONH aKTHMBHOCTH OOYYArOIIMXCS B €CTECTBEHHO-HAYYHOMH
obnacru;

e Ui pa3BUTH JIMUHOCTU peOeHKa B Ipolecce 00yuyeHus: OUOJIOTUH, €ro CIIOCOOHOCTEH,

(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

e Ui paboTHl C ONApPEHHBIMU HIKOJBHUKAMH, OPTaHM3ALWU WX Pa3BUTHUSl B Pa3IMYHBIX
o0macTsx 00pa30BaTENbHON, TBOPUECKON ACATEITBHOCTH.

[Tpumenss nudposbie 1a00paTOPUH HAa YPOKaxX OMOJIOTUH, YYAIIUECs CMOTYT BBIITOJHUTh
MHO’KECTBO JJAOOPATOPHBIX PadbOT U SKCIIEPUMEHTOB I10 IPOTrPaMME OCHOBHOM IIKOJIBIL.

buoJsorus pacrenmii:

[pixanue nuctbeB. Jpixanue kopHen. [lormomenne Boabl KOpHAMH pacTeHuil. KopHeBoe
nasienue. Mcnapenue Boabl pacteHusimu. @orocunres. [lpixanue ceMsH. Y CIIOBUS IPOPACTAHUS
cemsH. Teromo0uBbIC U XOIOJOCTOMKHE paCTECHUS.

3o0o0s0rHNA:

N3ydyeHrne OJIHOKJIETOYHBIX MHUBOTHBIX. l3yueHue BHEIIHEro CTPOEHMSI JOKIEBOTO
4epBsi, HAOJIIOJICHNE 3a ero MepeIBUKEHUEM U peakIUsIMU Ha BHEIIHUE pa3apaxeHus. M3yueHue
CTPOEHHSI MOJUIIOCKOB TI0 BJIQXXHBIM IpenaparaMm. M3ydeHne MHOrooOpa3usi 4IEHHCTOHOTUX IO
KOJIeKIMSIM. VI3ydeHue cTpoeHust pblO MO BIIQXKHBIM Ipenapartam. M3yueHue cTpoeHUs NTHIL.
W3ydyeHue cCTpoeHMs] MIIEKONMTAIOIIMX MO BJIAXKHBIM IpernapaTamM. BojHble XHBOTHBIE.
TermIoKpoBHbIE U XOJIOIHOKPOBHBIE JKUBOTHBIE

Yes10BeK U €ro 310poBbe:

N3zyuenne kpoooOpamienus. Peakiuss CCC Ha 103UpOBaHHYIO HAarpy3Ky. 3aBUCUMOCTb
MEXIy Harpy3kod M ypOBHEM DJHEpreTHdYeckoro oomena. ['azooOMeHn B n€rkux. MexaHusm
n€érouHoro neixanus. Peakuusa JIC Ha ¢usmueckyro Harpysky. JKuszHeHHas EMKOCTb JETKHUX.
BoigenurenbHast, 1bIXaTenbHast U TEPMOPETYISITOpHas GyHKIUS KOxH. JleficTBue (hepMEHTOB Ha
cyOcTpar Ha npumepe Kataiassl. [Ipucroco6eHHOCTh OpraHu3MOB K Cpejie OOUTaHuUS.

O0mas 6uoJiorus:

JeiictBue ¢pepMeHTOB Ha cyOcTpaT Ha nmpuMmepe Kartanasbl. Pasznoxenne H202. BnusHue
pH cpenpl Ha akTUBHOCTH (epMeHTOB. DakTOphl, BIUAIOINIME Ha CKOPOCTh Ipoliecca
dboTocuHTE3A.

W3ydeHne KIeTOK M TKaHEeW pacTeHUH U JKMBOTHBIX Ha TOTOBBIX MHUKpOIIpenapaTax u Ux
onucaHue. BbpIsBIeHHE HM3MEHUYMBOCTH Yy OpPraHM3MOB. BpIgBIeHHE MNpHUCIIOCOOICHUN Y
OpPraHU3MOB K cpefie 00uTaHus (Ha KOHKPETHBIX IpUMepax).

Ilnanupyemsie pe3yjbTaThl 00y4eHus: mo kypey «buosorus. 5—9 kiaace».
HDC}IMCTHBIG PE3VYIbTATHI.

1) ¢opmupoBaHHE IICHHOCTHOTO OTHONICHHWS K JKMBOH TNPHUPOJIE, K COOCTBEHHOMY
OpraHu3My; T[IOHUMaHue poau Ouonornd B (OPMUPOBAHUU  COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTHHBI MUPA;

2) yMeHHE MPHUMEHSATh CHCTEMY OMOJOTHYECKHX 3HAHUM: PacKphIBaTh CYIIHOCTHh YXHBOTO,
Ha3bIBATh OTJINWYUA KHBOI'O OT HCKHUBOI0, IHNCPCUYUCIIATH OCHOBHBIC 3aKOHOMCPHOCTH
opraHuzamyy, (QyHKIUOHUPOBAHUS OOBEKTOB, SIBJICHUH, MPOIECCOB YXUBOW IMPHUPOIBI,




HBOJIFOLIMOHHOTO Pa3BUTHUSl OPraHUUYECKOTO MHMpA B €r0 €IUHCTBE C HEXHUBOW MPUPOIOH;
Cc(OPMHUPOBAHHOCTh MPEACTABICHUN O COBPEMEHHOW TEOPUHU 3BOJIOLMU M OCHOBHBIX
CBUJIETEJIBCTBAX BOJIIOLNY;

3) BiaJeHWE OCHOBaMHM MOHITHUIHOIO ammapara W HAy4yHOTO si3bIKa OWOJIOTHH:
UCIIOJIb30BAaHNE M3YYEHHBIX TEPMHUHOB, IIOHATUM, TEOPUM, 3aKOHOB U 3aKOHOMEPHOCTEU
U1 00BSICHEHUS Ha0JII0JTaeMbIX OMOJIOTHYECKUX OOBEKTOB, IBJICHUN U ITPOLIECCOB;

4) TMOHUMAaHWE CIIOCOOOB IOJIy4CHUS OWOJOTMYECKUX 3HAHWH; HAJIMYHE  OIBITA
UCIOJNb30BaHUSI METOJOB OHMOJOIMH C LENbI0 H3Y4EHHUS JKUBBIX OOBEKTOB,
OMOJIOTMYECKUX SBJIEHMH M IPOLECCOB: HAOJIOAEHHUE, OINHCaHMUE, IIPOBEICHUE
HECJIOKHBIX OMOJIOTUYECKUX OIBITOB U HKCIIEPUMEHTOB, B TOM YMCJIE C UCIIOJIb30BaHUEM
AHAJIOTOBBIX U IU(POBBIX TPUOOPOB U UHCTPYMEHTOB;

5) ymeHHe XapaKTepu30BaTh OCHOBHBIC I'PYIIIBI OPraHU3MOB B CHCTEME OPraHHYECKOro
Mupa (B TOM YHCJIE BUPYCHl, OaKkTEpUM, pacT€HHUs, I'puUOBl, KUBOTHBIE): CTPOEHHUE,
IPOLIECCHl KU3HEAEATEIIBHOCTH, MX IPOUCXOXKJIEHUE, 3HAaYeHHWE B IPUPOAE U KU3HU
YeJIOBEKa;

6) ymeHHe OOBSCHATH MOJIOKCHHE UYENOBEKAa B CHCTEME OPraHUYeCKOro MHpa, ero
IPOUCXOXKIECHNUE, CXOACTBA M OTJIMYMS YEJIOBEKa OT MKUBOTHBIX, XapaKT€pU30BaTh
CTPOGHHWE W  HpPOLECChl  JKU3HEACATENbHOCTH  OpraHM3Ma  4YelloBeKa,  €ro
IPUCIOCOOICHHOCTD K Pa3IUYHBIM YKOJIOTHIECKUM (PaKTOpaM;

7) yMeHHE OINHUCHIBATH KJICTKH, TKaHH, OPraHbl, CHUCTEMbl OPraHOB M XapaKTepU30BaTh
BayKHEHIIMe OMOJIOrMYECKHE MTPOLIECCHl B OpraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa;

8) chopMUPOBaHHOCTH TMPEACTABICHUII O B3aUMOCBS3M HACJICAOBAHUS I[TOTOMCTBOM
NPU3HAKOB OT POIUTEIBCKUX (DOPM C OpraHu3aIueld KIeTKH, HATMIMEM B HE XpOMOCOM
KaKk HocuTelell HacieACTBEHHOW HH(oOpManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
HacJIeJOBaHUsI IPU3HAKOB;

9) chopMUPOBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX (PAKTOpaxX OKPYKAIOLICH Cpeibl, UX
POl B JKHU3HENEATEJBHOCTH U JBOJIOLMU OPraHW3MOB; IpeJacTaBieHHEe 00
AHTPOIIOT€HHOM (haKTOpE;

10) chopMUpOBaHHOCTH MPEACTABICHHIH 00 3KOCHCTEMaX M 3HAYCHUH OMOpa3HOOOpasus; o
rJ100aIbHBIX YKOJOTMUYECKUX MpoOaeMax, CTOALIMX Mepel YeTI0BEYECTBOM U crioco0ax ux
IIPEOJI0JICHHUS;

11) ymeHue pemiaTh y4eOHbIE 331a4i OHOIOTMYECKOTrO COICPXKAHHS, B TOM YHCIIE BBISBIATH
IPUYMHHO-CJIE/ICTBEHHBIE CBS3U, NMPOBOJIUTH PAacy€Thl, JEJaTh BBIBOABI HA OCHOBAaHUH
MIOJIyYEHHBIX PE3YyJIbTATOB;

12) ymeHue co3laBaTh M MPUMEHSTH CIOBECHBIC M TpadUvecKue MOJICTH ISl OOBSICHECHHS
CTPOEHMS JKUBBIX CUCTEM, SIBJICHUI U MPOLIECCOB )KUBOW ITPUPOJIBI;

13) monrMaHue BKJaJa POCCHHCKUX M 3apYOCKHBIX YUEHBIX B Pa3BUTHE OUOJIOTMYCCKUX
HayK,

14) Bnajienrie HaBbIKaMH pabOThI ¢ WHQOpMAIKel OHOJIOTHYECKOrO  COJEpKaHUS,
NpeCTaBICHHON B pa3HOi (opme (B BUAE TEKCTa, TAOJUYHBIX JaHHBIX, CXEM, I'paHUKOB,
Jyarpamm, Mojenei, n300pakeHuil), KpUTHYECKOro aHalin3a WH(OPMAaLlUK U OLEHKU ee
JIOCTOBEPHOCTH;

15) yMeHue IUIAaHMPOBaTh TMOJ PYKOBOJCTBOM HACTaBHMKA U MPOBOJUTH Yy4eOHOE
UCCIICIOBAaHUE MJIM TPOCKTHYIO paboTy B 00jacTh OMOJOTMH; C YYETOM HAMEUYEHHOM
nenu (GopmyiaupoBaTh MpobiieMy, THIOTE3Yy, CTaBUTh 3aJaud, BbIOMpaTh aJleKBaTHbHIE
METOABl s UX peleHus, (OpMyIHpOBaTh BBIBOJBI, IMYOJIWYHO MPEICTABIATH
MOJTy4YEHHBIE PE3YJIbTaThI;

16) yMeHuEe MHTETpUpOBaTh OWOJIOTHYECKHE 3HAHUS CO 3HAHMSAMH JPYTUX y4eOHBIX
MPEIMETOB;

17) copMHpOBaHHOCTE OCHOB 3KOJIOTUYECKOW T'PaMOTHOCTH: OCO3HAHHE HEO0OXOIUMOCTH
JNeHCTBUH 10 COXpaHEHHIO OuopazHOOOpasusi M OXpaHe IPHUPOJIHBIX 3KOCHCTEM,
COXPaHEHMIO M YKPEIUICHUIO 3/I0pOBbs UEJIOBEKA; yMEHUE BHIOMPATH IIEJICBbIC YCTAHOBKH



B CBOMX JEHCTBUSX U IOCTYIIKAX I10 OTHOILIECHUIO K )KUBOU IIPUPOJIE, CBOEMY 310POBBIO U
310POBBI0 OKPYKAIOLIKX;

18) ymeHue ucIob30BaTh NPHOOPETEHHBIC 3HAHHUS U HABBIKH JIJIS 3JI0POBOTO 00pa3a JKU3HH,
cOaNaHCUPOBAHHOTO THUTaHUS U (U3MYECKONM aKTUBHOCTH; HENPUATHE BPEIHBIX
IIPUBBIYEK U 3aBUCUMOCTEH; YMEHHE IIPOTUBOIECHCTBOBATH JUKEHAYYHBIM MaHUITYJIALUAM
B 00J1aCTH 3/10pPOBbBSI;

19) oBntazieHue MprueMamMu OKa3aHHs MEPBOM MTOMOIIM YEIOBEKY, BBIPAIIMBAHKS KYIbTYPHBIX
pacTeHui M yxo/a 3a JOMAIIHUMHU )KUBOTHBIMU;

DopMbI KOHTPOJISA

KoHTpomb pe3yapTaToB 00y4eHus: B COOTBETCTBUHU C JAHHON 00pa30oBaTeIbHOM
IPOrpaMMOil MPOBOAUTCS B (hOpMe MUCbMEHHBIX U 3KCIIEPUMEHTANIBHBIX padoT, IPEeANoIaraeTcs
IIPOBEICHUE MPOMEXYTOYHOM U UTONOBOM aTTECTALUH.

IIpomekyTouHas aTTecTALMSA

s ocymiecTBieHUs TPOMEKYTOUHOM aTTECTAL[MU UCIIOJIB3YIOTCSI KOHTPOJIBHO-
OLIEHOYHBIE MaTepUabl, OTOOP COAep KaHUs KOTOPhIX OPUEHTHUPOBAH Ha IPOBEPKY YCBOCHMUS
CHUCTEMBI 3HAaHUW U YMEHUN — MHBAPHUAHTHOIO sJIpa COJAEPKAHUS ACUCTBYIOLIUX
00pa3oBaTeNbHON MPOTPAMMBI IO OMOJIOTHH IJIs1 0011e00pa30BaTeIbHBIX OpraHu3aui. 3aaaHus
IPOMEKYTOUHON aTTeCTalluM BKIIIOYAIOT MaTepHajl OCHOBHBIX pa3JesioB Kypca OMOJIOTHH.

ITAKET OHEHOYHbIX MATEPHUAJIOB U KPUTEPUU OLNEHUBAHUA I10
INPEJIMETY «bHOJIOI'USD»

KoHTpobHbIE H3MEPUTENbHbBIE MAaTepUAIIb

B nanHoM pa3zeine npeacTaBiIsIFOTCSl KOHTPOJIbHO-U3MEPUTEIbHbIE MaTEpUabl, KOTOPbIE
UCIIOJIb3YIOTCS JUIsl ONpeAETIeHUs YPOBHS JOCTHKEHHS 00y4arOIMMHUCS TUIAHUPYEMBIX METa
IPEIMETHBIX U NMPEAMETHBIX PE3YIbTAaTOB B paMKaX OpraHU3alliu TEKYLIEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEKYTOYHOM aTTECTALlUU.

[Tpu opranuzanuy TEKyLEro KOHTPOJIS yCIIEBAEMOCTH O0yUalOUIXCs CIeyeT
yuutbiBaTh TpeboBanus PI'OC OO0 k cucteMe OLEHKHU TOCTUKEHUS TNIAHUPYEMBIX
pe3ynbraroB OOII, koTopas AoKHA MpeycMaTpuBaTh UCIOIb30BaHUE Pa3HOOOPa3HBIX
METOA0B 1 (pOpM, B3aUMHO JOMOJIHAIOMUX APYT pyra (CTaHAAPTU3UPOBAHHbBIE MTUCHbMEHHBIE U
YCTHBIE pa0OThI, IPOEKTHI, MPAKTUYECKUE U TAOOPATOPHBIE pabOThI, TBOPUECKHE PadOTHI,
caMOaHaJIN3 ¥ caMOOIIeHKa, HaOIr01eHue, UCIIBITAHUS U UHOE).

Bo160p yka3aHHBIX HMKE TUIIOB U IPUMEPOB KOHTPOJIbHBIX U3MEPUTEIBHBIX MATEPHAIIOB
00yCJIOBJIEH Mearornuyeckoi u METOIMYECKOi 11e1ec000pa3HOCThI0, C YUETOM MPEAMETHBIX
ocobeHHocTel Kypca «buonorust 5—9 kmacey.

Tectsl u 3a1a0us pazpaboTansl B cooTBeTCTBUM ¢ popmarom EI'D u I'MA, uto
MO3BOJISET Ja’Ke B paMKaX YCBOEHUS MPAKTUUECKON YaCcTH MpOTrpaMMbl 0TpabaThIBaTh
o01ieyueOHbIe U peAMETHbIC 3HAHUS U YMEHHUSL.

[TepeueHb OLIEHOYHBIX MPOLEAYP AOJIKEH ObITh ONTUMAIBHBIM U JJOCTaTOYHBIM IS
OTIpeieNIeHUs] YPOBHS TIOCTHKEHHUS 00yJarOIMMUCS MTPEIMETHBIX U METanpeIMETHBIX
pe3ynbraToB. Pukcalus pe3yabTaTOB TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00y4arOIUXCs
OCYILECTBIISICTCS B COOTBETCTBUU C IPUHATOM B 00pa30BaTeIbHON OpraHU3aI[Mi CUCTEMOM
OLICHUBAHMS.

Hopwmbl o11eHOK 3a Bce BUJIBI IPOBEPOYHBIX PabOT

«5» — ypOBEHb BBINIOJIHEHUS TPEOOBAHUI 3HAYUTENLHO BBILIE YAOBIECTBOPUTEIHHOIO:
OTCYTCTBHE OIINOOK, KaK MO TEKYILIeMY, TaK U 10 MpeAbAyIeMy yueOHOMY MaTepuaty;

He 00Jiee OQHOTO HENOUETA.

«4» — ypOBEHb BBINIOJHEHUS TPEOOBAHUI1 BBIIIE YAOBIETBOPUTEIBLHOTO:
Hajmuure 2—3 omuOoK nin 4—6 HeJoUETOB 0 TEKYIIEeMY yueOHOMY MaTepuany;
He Oonee 2 omuOOK Win 4 HeT0UETOB MO MPOHIEHHOMY MaTepHaly;
UCIIOJIb30BaHUE HEPALMOHAIBHBIX IPUEMOB PELIeHMs] yueOHOI 3a1auu.




«3» — 1OCTaTOYHBIII MUHUMAJIbHBIA YPOBEHb BBIITOJHEHUS TPEOOBaHUA,
MpeIbABISEMBIX K KOHKPETHOI padore:
He Oonee 4—6 ommbok uiau 10 Henou€TOB MO TEKyIIeMy Y4eOHOMY MaTepHuay;
He Oojiee 3—5 ommbOOK WK He OoJiee 8 HEIOYETOB 10 TPOUICHHOMY YYeOHOMY MaTepuaty.
«2» — ypOBEHb BBIIIOJIHEHUS TPEOOBAHUI HUXKE YIAOBICTBOPUTEIBHOTO:
Hanuuue Oonee 6 ommoOok win 10 HETOYETOB MO TEKYIIEMY MaTepualy;
Oonee 5 ommbOOK naK OoJiee 8 HETOYETOB O MPOUICHHOMY MaTepHaITy.



TemaTuuyeckoe NVIAHUPOBAHUE

TeMaTHuyecKkoe IVIAHMPOBAHUE MaTepuaJia B 5 Kiacce
«BUOJIOI'S — HAVYKA O )XMUBOM MUPE»

Yacte 1. buonoruss — Hayka o >KMBOM MHUPE
Yactb 2. MHOr00OOpa3ue )KUBBIX OPraHU3MOB.
Yacts 3. XKu3Hb OpraHM3MOB Ha IIJIAHETE 3eMJIs
Yactp 4. Yenosek Ha miaHeTe 3emiis

KIIETOK. MeTOo bl
M3Yy4ECHUS KUBBIX
OpraHu3MOB:

HaOJII0IEHNE,

Kierka. Hactu KJIeTKHA 1
nXx HasHaueHue. [lonarue o
TKaHu. TkaHu

PKUBOTHBIX U PACTCHUI.

XapaKTepu30BaTh UX
3HaueHue. CpaBHUBATH
PKMBOTHYIO U

ACTUTCJIbHYTO

OpraHOU bl KJIETKU Ha TOTOBBIX
MUKpOIpernaparax 1moj MajablM U
00JIBIIUM YBEJIMYEHHEM MUKPOCKOMA U
OIMCHIBATH MX.

Ne /it enesas ycranoBka | Koi-Bo OcHOBHbIE BUIbI I€ATEIBHOCTU Hcnonws3oBanue
Tema Conepxanue ypoKa 4acoB o0yyJaroImuxcst Ha ypoKe/BHEYpOUHOM o0opyaoBaHue
3aHATUU
1. buonorust — Hayka o HUBOM Mupe (8 1)

1 [Meroas! u3yueHus Hcnosb3oBanue OOBSACHATD 1 'YMeHue padoTtath ¢ 1a00paTopHBIM MuKpockor
PKMBBIX OPTaHU3MOB:  [yBEJIMUUTENIbHBIX MPUOOPOB [HA3HAUEHUE 000pyJI0BaHUEM, YBETUUNUTEIbHBIMU CBETOBOH,
Ha0Jt0/1eHNE, MpU U3yYEHUH 0OBEKTOB YBETTUUUTEIIBHBIX npudopamu. M3yuats ycTpoiicTBO 1 ppoBoi
3MEpEeHueE, PKUBOW NTPUPOJIBI. nprOOpPOB. MHUKPOCKOIIa U COOJTIOAATh paBuiIa
PKCIIEPUMEHT. Y BenuuuTenbHbIE NPUOOpPHL: [Pa3znuuaTs pyuHyto u [paboThl ¢ MUKPOCKOIIOM.

UlaGopaTopHas paboTa [TyIbl py4yHasi, IITaTHB- IITATUBHYIO JIYIIBL, CpaBHUBATh yBEJIMYECHUE YN U

Ne 1 Has, MUKpockor. P. I'yk, 3HATh BEJIMYUHY MHUKPOCKOIIA.

«3yueHue A. BaH JleBenryk. Hactu [0JIy4aeMOT0 C UX [Tomy4yaTh HaBBIKM PabOTHI €

ycTpoiicTBa MUKpOCKOTIIA. MOMOIIbIO MUKPOCKOIIOM IIPU U3Y4YE€HUU FOTOBBIX

YBEJIMUUTEIBHBIX Muxkponpenapar. [IpaBuna |yBenuueHusl. MUKpOIIPENapaToB.

prOOpOB» [PaboThl ¢ MUKPOCKOIIOM. Cobmo1aTh npaBuiia paboThl B KaOUHETE,
oOpareHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM

2 |KnerouHoe crpoenue [CTpoeHHE KIeTKH. TkaHu  [BBIABIATH yacTu 1 'YMeHue paboTath ¢ J1abopaTOpHbIM Mukpockorn
OpraHU3MOB. Kiterounoe ctpoenue KJIETKH Ha pUCYHKaxX 000py/I0BaHUEM, YBETUUUTEIbHBIMU 11 (POBOH,
MHuorooOpasue PKUBBIX OPIraHU3MOB. yueOHHUKa, npubopamu. Habmonath yactu u MUKpOIpEnaparThbl




3MepeHue,
PKCIIEPUMEHT
UTaGoparopnas pabota
No 2

«3HAKOMCTBO C
KJICTKaMU PACTCHUI»

Nx dhyHKIIAN.

KJIETKH, HaXOJIUTh
YEePTHI UX CXOJICTBA U
pazIuyusl.

Paznmuars TKaHU
PKHUBOTHBIX M PACTEHUI
Ha PUCYHKaX
yueOHMKa,
XapaKTepU30BaTh

X CTPOCHHUE,
0O0BSICHATH UX

Paznu4aTh OT/IEIbHBIC KICTKH, BXOISIINE
B COCTaB TKAHH.

0600maTe U (GUKCUPOBATH PE3YIbTATHI
HaOJIIOIEHNH, 1eIaTh BHIBOIEL.
CoOmronaTh IpaBuia paboThl B KaOMHETE
Orosioruu, ooparieHus ¢ J1abopaToOpHbIM
00opyOBaHUEM

(byHKIIH.
OcobeHHocTr XMUMHUYECKUI COCTaB Pasnuuars Habuto1aTh AEMOHCTPALIMIO OIIBITOB
XMMHYECKOIO COCTaBa [KJIETKH. HEOpPraHUYECKUE U YUUTENEM, aHAIN3UPOBATh UX
PKUBBIX OPTaHU3MOB: [ XMMHYECKHUE BEUIECTBA OpraHUYEeCKHe [PE3yJbTaThl, JENATh BBIBOJIBI.

HCOPraHN4YCCKUC U

KJIICTKH. HeOpFaHI/I‘IeCKI/IC

BCIICCTBA KJIICTKH,

AHaHI/ISI/IpOBaTB MMPEACTAaBJIICHHYIO Ha

OpraHUYEcKue BEIIECTBA KJIETKH, MUHEpaAIbHBIE CO- pUCYHKaX yuyeOHHUKa HHPOPMAIIUIO O
BEIIIECTBA, UX POJIb B [UX 3HAYCHME AJIS KIETKU  [IM, OOBSICHATH X pe3yibTaTax omnbITa, paboTast B mape
OpraHu3zMe 1 opranuzma. OpraHnudeckue3BHaAUCHUE s 'YMeHue paboTath ¢ 1a00paTOPHBIM
BEIIECTBA KJIETKH, OpraHuzMa. 000pyI0BaHUEM
VX 3HAYCHUE JIJIS )KU3HU
OpraHu3Ma M KJIEeTKH
2. MHoroo6pasue kuBbIx opranu3mos (11 u)
bakrepuu. baktepuu: cTpoeHue u XapakTepu30BaTh OmnuceIBaTh pa3sHOOOpa3HbIe (HOPMBI PaccmarpuBaHue
MHuoroo6pasue PKU3HEIESTEIbHOCTb. 0COOEHHOCTH OaKTepraIbHBIX KIETOK Ha PUCYHKE OaxTepuit
OakTepuii bakTepuy — NMPUMHUTHUBHBIE (CTPOEHUS OAKTEPUA. yueOHHUKa. Ha TOTOBBIX
OTHOKJICTOYHBIE OPTaHU3MBI. PaznmuaaTh MOHATHS: «aBTOTPO(EI», MUKpOIpenapaTax
CtpoeHne OaKTepHid. «reTepOTPOBI», «IIPOKAPUOTHI, C UCIIOJIb30BaHUEM
PasmHoxeHne OakTepHii «IYKapPUOTBD». 111 (pPOBOTO
NeNIeHeM KJIETKH HaJ/IBOe. XapakTepH30BaTh nporecesr  [MHKPOCKOTa.
bakrepun Kak camast KIGHCTCATEIBHOCTH  Gaktepun  Kak | O"ICKTPOHHBIE
NpeBHSS rpynmna MpOKAPHOT. TaOJIMIIBIN TTAKATHI.

OpraHU3MOB.
[Ipoueccol

CpaBHHBATH U OIICHUBATH POJIb OAKTEPHUii-




KU3HEACATEIbHOCTH
Oaktepuii. [lonsTre 00
aBTOTpOo(dax u
rerepoTpodax, MpoKapruoTax
M DYKapHOTax

ABTOTPO(OB U OaKTEPUIA-TeTEPOTPOQORB B
npupoze. YMeHue paboTath ¢
1abOpaTOPHBIM 000PYIOBAHHEM,
YBEITMUUTETBHBIMU IPHOOPAMHL.

Pactenus. Pacrtenus. XapakTepru3oBaTh Pazyath yacT IBETKOBOTO pacteHus |OOHapyx eHHe
MHuorooOpasue [IpencraBnenue o ¢iope.  [JIaBHbIE IPU3HAKU Ha PUCYHKE y4eOHMKa, BbIIBUTaTh XJIOPOIUIACTOB B
[pacTeHUM. OTIMYUTENBHOE [PACTEHUI. PEIO0JI0KEHNS 00 X PyHKUIHUAX. KJIETKax pac-
3HAaueHUE PaCTCHUHM  (CBOMCTBO PACTEHUM. CpaBHUBATb IBETKOBBIE U T'OJIOCEMEHHBIE [TEHUU C
B IPUPOZC U )KU3HU | XJopoduini. 3HaYeHHe [paCTeHMsI, XapaKTepU30BaTh X MCII0JIb30BAaHNUEM
YeJIOBEKA (dorocunTesa. CpaBHEeHHE CXOZCTBO U Pa3JINnyusl. U(PPOBOrO
KJIETOK pacTeHUN U XapakTepru30BaTh MXH, MAIOPOTHUKH,  |[MHUKPOCKOIIA.
Oaktepuil. Jlenenue XBOLILY, IUIAYHbI KaK CIIOPOBBIE PACTEHUS, [JJIIEKTPOHHbBIE
[[apCTBA PaCTCHUH Ha ONPEIEIATh TEPMHUH «CIIOPAY. Ta0JINLIBI
IpYIIIBL: BOAOPOCIIH, BbISBIATE HA pUCYHKE YUeOHUKA U TUTaKaThl.
[BETKOBbIE Pa3IuUs MEXAY pacTEHUSIMU Pa3HbIX
(TIOKPBITOCEMEHHBIE), CUCTEMATUYECKUX TPYIII.
rOJI0CEMEHHBIE, MXH, ConocTaBisiTh CBOMCTBA PACTUTENBHON U
TJIayHBbl, XBOILH, OaKTepHaIbLHOMN KIIETOK, JIeNaTh
MaOPOTHUKH. BBIBOJIBI.
CtpoeHune pacTeHui. XapakTepru30BaTh 3HAYEHUE PACTCHUM
Kopens u nober. Crnoesutiie [Pa3HBIX CUCTEMATUYECKUX TPy B
BoAoOpociei. OCHOBHBIE PKI3HH YelloBeKa. Y MeHHe paboTarth ¢
pa3anuus 1abopaToOpHBIM 000PYI0OBAaHUEM,
MOKPBITOCEMEHHBIX U YBEITUYUTEIbHBIMU TIPUOOpaMHU.
FOJIOCEMEHHBIX PACTEHUM.
PoJb IBETKOBBIX
[paCTeHUH B )KU3HU YEJIOBEKA
PKusothsle. Ctpoenue DKuBoTHbIE Pacnio3zHaBaTh XapakTepru30BaTh MPOCTENIINX 11O ['oTOBUTH
PKUBOTHBIX. IIpencraBnenue o payHe.  (OJHOKJICTOYHBIX U PUCYHKaM y4eOHMKa, ONUCHIBATH UX MUKpOIIpenapar
MHuorooOpasue OCOOCHHOCTH )KUBOTHBIX.  [MHOTOKJIETOUHBIX paznuyue, Ha3bIBaTh YaCTH UX TeEJa. KYJIbTYpPbI
PKUBOTHBIX, UX POJIb B |OJHOKJIETOUHBIEC U PKUBOTHBIX Ha CpaBHMBATBh CTpOEHUE Tena aMEDBI ¢ ame0.
[IPUPOJIE U )KU3HU MHOT'OKJIETOYHBIE MCYHKax KJIETKOM 3YKapHOT, 1€]1aTh BHIBOJBI. OOHapyxeHue




Y4CJI0OBCKA

Opranu3Msbl. PoJib ®KUBOTHBIX
B IIPUPOJIC U

PKU3HU YEJIOBEKa.
3aBUCHMOCTD OT OKpYKaro-

yaeOHHKa.

Ha3biBaTh MHOTOKJICTOYHBIX )KHUBOTHBIX,
M300pakEHHBIX HA PUCYHKE

yaeOHHUKa.

Paznuuarh 0eCri03BOHOYHBIX U

OJTHOKJICTOYHBIX
PKUBOTHBIX

(TIpocTeruX) B
BOJIHOM cpeJie ¢

11eil cpenbl MO3BOHOYHBIX KUBOTHBIX. MCIIOJIb30BAHUEM
OOBSCHATH POJb )KUBOTHBIX B )KH3HU 11 (pOBOTO
YeloBeKa U B IPUPO/IE. MUKPO-
XapakTepu30BaTh (PaKTOPHI HEKHUBOK CKOIIA.
[PUPOJIbI, OKA3bIBAIOIIUE BIUSIHHUE HA JJIEeKTPOHHBIE
PKH3HEIEATEIbHOCTD )KUBOTHBIX. YMEHHE TaOIHIIBI
paboTathb ¢ 1a00paTOPHBIM U TUTaKaThl.
000pYyIOBaHUEM, YBETUUNUTEIbHBIMU TIPH-
Oopamu.
«Habmonenue 3a JTaGopaTopnast pabota ['oToBUTH Hao0mronaTh 3a IBUKEHUEM KUBOTHBIX,  [[[OTOBUTH
nepeaBIKEHUEM Ne 3 MUKpOTpenapar O0TMEYaTh CKOPOCTh U HalpaBleHUE MUKpOTpernapar
PKHBOTHBIX) «Habmonenne 3a nepe- KYJIBTYpBl HHPY30pHH. NIBUKCHISI, CDABHUBATH TICPEABIKCHAE  [KYJIBTYPBI
NIBUKEHUEM KUBOTHBIX) M3y4ath KUBbIE NBYX-TpPEX 0coOeil. MHDY30pU.

OpTaHHU3MBI 11O
MHUKPOCKOIIOM IIpU
MaJIOM
YBCIIMUCHUH.

DopMyITupoBaTh BEIBOJI O 3HAYCHUHU
TIBYDKEHUS JUTS JKUBOTHBIX.

DuUKCHPOBATH PE3YIbTAThHl HAOIIOJCHUH B
TETpaIu.

Co0mroaTh ipaBmiIa padoTH B KaOWHETE,
oOpareHus ¢ 1abopaTOPHBIM
000pyTIOBaHUEM.

'YMeHue paboTath ¢ J1abopaTOpHbIM
000pYyIOBaHUEM, YBETUINATEIIbHBIMA
pubopamu.

M3y4dars )KUBbIE
OpraHU3MBbI TIOJT
MUKPOCKOTIOM
[PU MaJIOM
VBETMUCHUH.
HaoOmroarh

3a JIBIKEHHEM
PKMBOTHBIX,
oTMEYaTh
CKOPOCTbH H
HaIpaBJICHUE
JIBHOKCHUS,
CpaBHUBATH
JJIEKTPOHHBIE
TaOJIUIBI U

TIJIaKaThI.




Muoroobpasue rpuooB,
UX POJIb B TIPHPOJIC U
PKI3HH YeJIOBEKa.

MHoroob6pasue 1 3HaueHue

rpuboB.
CTpoeHue IUIAITOYHBIX
rpu6oB. [lnecHeBbie TpUOHI,
MX HCTIONB30BAHUE B
3IPaBOOXPaHCHUH(aHTUOMOTHK
NEeHULWUINH). OTHOKJIETOYHBIE
rpuObl — JIpOKKH. Mx
MCIIOJIb30BAHNE B
XJ1€00eUeHIU U
nuBoBapeHUU. CheJ0OHbIE U
ssoBuThle rpudbl. [IpaBuna
cOopa u ynotpeOieHus
rpuOOB B MHUILY.
[Tapazutudeckue rpudsl. Ponp
rpuOOB B IPUPOJIE U JKU3HU
YeIOBEeKA

XapakTepHu30BaTh
CTPOCHHUE TIUTATIOYHBIX
rpudoB.

[ToxpazaenaTs muIAIOYHbIE TPUOBI HA

IJTACTUHYATBIE U TPYOUaThIe.

OnuceiBaTh CTPOEHHE JIECHEBBIXIPHOOB MO

PUCYHKY yueOHHMKa.

OOBACHATD TEPMUHBI «AHTHOMOTUK» U

«TIEHULWIUIAH.

Pacno3naBath CheOOHBIE W STOBHTHIC

rpubbl  Ha TAbMMIAX W PHCYHKax

yueOHUKa.

V4acTBOBaTh B COBMECTHOM 00CYXEHUU

npaBui cOoOpa U UCIIOIb30BAaHUATPUOOB.
OOBACHATH 3HAYCHHE TPHOOB IS YeTOBEKa U
17151 TPUPOJIBI

['oToBUTH
MUKpOIpenapar
KYJIBTYPBI
TPONIKEM.
N3yudars
TUIECHEBBIC
rpulBI 10
MHUKPOCKOTIOM
Py MaJIoM
YBEJIMYCHUH Ha
TOTOBBIX
m\MHKpOIIperna
parax
JJIEKTPOHHBIE
TaOJUIBIN TTAKATI.

3. Kuzub oprann3mos Ha miaanere 3ems (7 4)

Bausuaue
PKOJTOTUYECKUX
(hakTOpOB Ha
OpraHu3Mbl

JKojorudeckue pakTopsl
Cpezpbl.

'V citoBus, BIUSIONNE HA
PKH3Hb OPTaHU3MOB

B IIpUPOJE, —
HKOJIOTHYECKUE (PAKTOPHI
cpenbl. DakTOpbl HEXXUBOM
PUPOJIBI, (PAKTOPHI JKUBOU
MPUPOJIBI M AaHTPOTIOTCHHBIE.
[ TpuMepbI SKOIOTUYECKUX
(hakTopoB

PaznuyaTh MOHSATHS:
KOKOJIOTUYECKHI
bakTop», «hakTop
HEKHBOW MTPUPOJIBI,
«(akTop KUBOH
[PUPOIBIY,
AQHTPOIOT€HHBIN
baxTop».
XapakTepru3oBaTh
IMefCTBUE pa3TUIHBIX
(haKTOpPOB Cpe/bl Ha
OpTaHU3MBI,
[PUBOJUTH IPUMEPHI
COOCTBEHHBIX

HaOJIFO JEHUIA.

1

W3yuuth neicTBUE pa3IudHbIX (PaKTOPOB
cpenb! (CBET, BIaXKHOCTh, TEMIIEpaTypa)
Ha OpraHN3Mbl, IPUBOAUTH IIPUMEPHI
COOCTBEHHBIX HAOJIIOICHUH.
ApPryMEHTHPOBATh AEATEIbHOCTh
YEJIOBEKA B IIPUPOJE KaK aHTPOIIOT€HHBIN

(akTop
BrinonHenue nadopaTopHOit paboTHI.

[udposas
mabopaTopusl 1Mo

PKOJIOTMH (AaTYUK
OCBEILEHHOCTH,
BIIQKHOCTH H
TeMIepaTypbl)




TemaTu4yeckoe NUIaHNPOBaHUE MaTepuasa B 6 Kiacce
«BHOJIOT'UAA — HAYKA O PACTEHUAX»

Yactp 1. Hayka o pactenusx
Yactp 2. Opranbl pacTeHHi
Yactp 3. OcHOBHBIE IPOLIECCHI KU3HEACSITEIbHOCTH PACTEHUN
Yactb 4. MHOr0o0OOpa3ue u pa3BUTHE PACTUTEIBHOTO MUPA
Yacts 5. [Ipupoansie cooluiecTBa
No T c Ilenepan yeranoska | Koa-so OcHoBHBIE BH/IbI /1eSITEJbHOCTH HUcnoab3oBanue
/i eMa oepiKaHue ypoxa 4ACOB o0yYyalomuxcs Ha odopyroBaHue
YPOKe/BHEYPOUHOM 3aHATHH
1. Hayka o pactennsix — 6oranuka (4 4)

1 |[Knerounoe ctpoenueKneTouyHoe cTpoeHHE Ctpoenue 1 [IpuBOIUTE IPUMEPHI Muxkpockorn 1uppoBoH,
opranu3mMoB. KileTku pacTeHui. [PaCTUTEIBbHOU KIIETKHU: OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX [MUKPOIIPENapaThl
pactenuit. [lonoBoe |[CBoMCTBA paCTUTENHHOM [KJIETOYHAS CTCHKA, pacteHuii. PaznuyaTh 1 Ha3bIBaTh
pasMHoOxeHue. Poct [knerku. Knetka kak 471pO, IUTOILIAa3Ma, OpraHOUBI KJIETOK PACTCHU.

1 pa3BUTHE OCHOBHAs CTPYKTYpHasi [BaKyOJIH, IIACTU/IBI. XapakTepru30BaTh OCHOBHBIE
OpraHU3MOB €MHHIIA PACTEHUS. PKn3HenesTenbHOCTh [IPOLIECCHI XKU3HEACATEIbHOCTU
Ki1eTkd. [lenenue KJICTKH.
KJIETKH. O60011aTh 3HAHUS U JeNaTh BHIBOJIbI
KiteTka Kak xuBas 0 B3aUMOCBSI3U pabOTHI BCeX yacTen
cucTema. KJIETKH.
OcoOeHnHocTH BbISBISATH OTIMYNTENbHBIE
[PaCTUTEIbHOU KIIETKU MPU3HAKU PACTUTENBHOM KIETKU
'YMeHue paboTtaTh ¢ 1a60paTOpHBIM
000pYyZI0BaHUEM, YBETUUYUTEIbHBIMU
pudopamu.
2  |Knerku, TKaHU U TkaHU pacTEeHUN. [lonsiTHE O TKaHU 1 OnpenensTb NOHATHE «TKAHbY. MUKpOCKOI TU(PPOBOH,

OpraHbl paCTCHUH.

OTINYATENbHBIE

TTousTue o TKaHU

acTeHuU. Buapl TkaHeu:

pactenuii. Buabl

TKaHEil: OCHOBHAs,

XapakTepu30BaTh OCOOCHHOCTH

CTpoeHus U PYHKIIMH TKaHEH

MUKpOTIpenapaThbl




[IPU3HAKU KUBBIX
OpPraHU3MOB

OCHOBHAs1, IOKPOBHAA,
[TPOBOISINAS,
MeXaHHYECKasl.
[TpyurHbBI TOSBJICHUS
TKaHEH.

O06o0061IcH e U
cHUCcTeEMaTU3alMs 3HAHUI
10 MaTepraiaM TEMbI
«Hayka o pacteHusix —
OOoTaHHKa.

[MOKpOBHAs,
[IPOBOIAILIAS,
MeXaHuJecKas.
[[puyrHBI MOSIBIICHUS
TKaHel. PacTenne xak
[CITOCTHBIN KUBOM
OpTraHu3M, COCTOSIIHNI
M3 KJICTOK M TKaHEH.

[pacTeHUH.

'Y craHaBIvMBaTh B3aUMOCBSI3b
CTPOCHHUS U PYHKIUN TKAHCH.
OOBSICHATH 3HAUCHUE TKAHEH B
PKU3HU PACTEHUSI.

O06001aTh U CHCTEMATU3UPOBATH
3HAHUA 110 TEME, JeTaTh BHIBOIbIL.
OTBEuYaTh Ha UTOTOBBIE BOIIPOCHI
TEMBI, BBITIOJIHATH 3aJaHUS

2. Opraupl pactenuii (8 4)

Cewms1, ero CTpoeHue
1 3HaYCHUE

CeMs Kak oprax
Pa3MHOXEHHUS PACTCHUH.
3HaueHue CEMsIH B
MIPUPOJIE U XKU3HU
uenoBeka JlaboparopHas
padota Ne 1 «CtpoeHue
ceMeHU (acoimy
[IpopocToK,
0COOEHHOCTH €T0
CTPOEHHUS..

CTpoeHue ceMeHu:
KOXKYpa, 3apOJIbIIIL,
PH/IOCIIEPM, CEMSIIO0NH.
CtpoeHue 3apoplia
[pacTeHus.
/IByionbHBIE U
0JIHO/I0JIbHbBIE
[pacTeHus.
[IpopacTaHue cemsiH.

1

OOBACHATH POJIb CEMSIH B TIPUPOJIC.
XapakTepu3oBaTh QYHKIIUU YacTeil
CEMEHH.

OmnuchIBaTh CTPOCHUE 3apO/IbIIIa
[pacTeHHs.

'Y cTaHaBIMBATh CXO/CTBO MPOPOCTKA
C 3apOJbIIIIEM CEMEHHU.

OnuceIBaTh CTAJAMU MIPOPACTAHUS
CeMsIH. BBISABIISATh OTIMYUTEBHEIC
MPU3HAKU CEMSH JIBYIOIbHBIX U
OJHO/IOJIbHBIX PACTEHUI.
Vcnonb30BaTh HHPOPMALIMOHHBIE
[pECYpCHI AJIs OJATOTOBKU
COOOIIEHHUS O POJIM CEMSIH B KHU3HH
YesloBeKa.

[IpoBOIMTH HAOIIOACHMS,
(bUKCHUPOBATH UX PE3YITHTATHI BO
BpeMs BBITOJIHEHUS 1TaO0paTOPHOI
paboTHI.

Cobmnronats nmpaBuiia paboThI B
KaOWHETE, 00OpaIeHus ¢
1abopaTopHBIM 000pYIOBAHUEM

Pabora

«CTpoeHue ceMeHH
dacomm» [{udposas
mabopaTopus 1o
PKOJIOTHH (AaTYUK
OCBEIICHHOCTH,
BIIAKHOCTH U
TEMIIEPATYPBHI).
DIIEKTPOHHBIE TAOIUIIBI U
[1aKaThI.




'YMeHne paboTath ¢ 1a60paTOPHBIM
000py/IOBaHUEM, YBETUIUTEIHHBIMU
puoopamu.

'Y citoBus
MPOPACTAHUS CEMSH

3HaueHUE BOJBI U BO3yXa
U1 IPOPACTAHUS CEMSH.
3anacHbIC TUTATEIbHbIE
BEILECTBA CEMEHH.
TemneparypHble yci0BUs
npopacTaHus ceMsH. Poib
csera. Cpoku ocesa
CCMAH

13y4nThb poiib 3alacHbIX
MUTaTEIbHBIX BELIECTB
cemeHu. TemnepatypHsle
YCIIOBUSIIIPOpPACTAHUS
cemstH.Ponb cBera.

XapakTepu3oBaTh poib BOABl U
BO3/yXa B IPOPACTaHUU CEMSIH.
OOBsICHATD 3HAYEHHME 3alacHBIX
IIUTAaTCIBbHBIX BCILICCTB B
IPOPacTaHUH CEMSH.
OOBACHATH 3aBHCHMOCTb
pOpacTaHus CeMSH oT
TEMIIEPATYPHBIX YCIOBUIA.
[TporHo3upoBaTh CpoOKHM IOCEBa
CEMSH OTAEIBHBIX KYIBTYP.
'VMeHue paboTaThb ¢ 1a00paTOPHBIM
000py0BaHUEM, YBEIUUUTEIbHBIMH
pruOopamMu.

Pa6ora

«YcnoBus

TPOPACTAHUSICEMSIH .
3HAYCHUE BOJIBI U BO3yXa
TS TIPOPACTAHUS CEMSTH.
[udposas mabopatopus
10 SKOJIOTUH (aTYHK
OCBEIIICHHOCTH, BIaXHOCTH
11 TEMIIEPaTyphl).
DNEKTPOHHBIE TaOIHIIBI U
[TaKaThl.

Kopens, ero
CTpOEHHE U
3HauYEHUE

TUnbl KOPHEBBIX CUCTEM
pactenuii. CtpoeHue
KOpHSI — 30HbI KOPHS:
KOHYC HapacTaHUs,
BCACBIBAHMS,
[POBE/ICHUS, I€TICHMS,
pocta. Poct kopHs,
rEOTPOIHU3M.
BunonsmeHeHns KOpHEH.
3Ha4YeHNE KOPHEW B
[IPUPOJIE.
JlaGopaTopHas paboTa
No 2

«CTpoeHue KOpHS Mpo-

OCTKa»

3y4uTh BHELIHEE U
BHYTPEHHEE CTPOEHUE
KOpPHS

Pa3nuuarh U onpenensiTh TUIIbI
KOPHEBBIX CCTEM Ha PUCYHKaX,
repOapHbIX HK3EMILIApax,
HaTypaJIbHBIX 00BEKTAX.

HaspiBaTh yacTu KOpHSI.

Y craHaBIMBaTh B3aUMOCBS3b
cTpoeHus U PyHKIMI gacTeil KOpHSL.
OO0BACHATH 0COOCHHOCTH POCTa
KopHs. [IpoBoauTh HabmroAEHUS 32
M3MEHEHUSIMU B BEPXYIIEYHOM YacTh
KOpHS B IIEPUOJI POCTA.
XapakTepru30BaTh 3HAYEHUE
BUJIOU3MEHEHHBIX KOPHEN JUIs
[pacTeHUH.

[TpoBOaNTH HAOTIOACHHUS U

Mukpockor 1uhppoBoH,
MUKPOIIPETIapaThI.
DNEKTPOHHBIE TAOIUIIBI U
IUTaKaTE.




(bUKCHUPOBATh UX PE3YIIBTATHI BO
BpeMs BBITIOJIHEHUS 1Ta00paTOPHOI
paboTHI.

Cobmnronats nmpaBuiia paboThI B
KaOuHeTe, OOpaleHus ¢
mabopaTopHbIM 000pyI0BaHUEM
'YMeHue paboTtaTh ¢ 1a60paTOpHBIM
000pYyIOBaHUEM, YBETUUIUTEIbHBIMA
puoOpamu.

Jluct, ero crpoeHren
BHauCHUE

Jluct, ero cTpoeHue u
3HAaYCHHE

BHerHee cTpoeHue JIHCTa.
BHyTpeHHEE CTpOeHUE
ucTa. TUITBI KUITKOBAHUS
micTbeB. CTpoeHue u
(YHKIIMH yCTBUIL.
3HaueHue JucTa JUIs
pacTenus: GOTOCHHTE3,
ycriapeHue, ra3000MeH.
Jluctonaj, ero poib B
PKH3HU PAaCTEHUS.
Buon3MeHeHus JTUCTHEB

I13y4nTh BHELIHEE U
BHYTPEHHEE CTPOCHHUE
ITUCTA.

OnpenenaTh  YacTM  JIUCTa  Ha
repOapHBIX IK3EMILISIPaX, PUCYHKaX.

Paznuuath npocThle U CI0XKHbIE
JIUCThS. XapaKTepH30BaTh
BHYTPEHHEE CTPOCHHE JIICTA, ET0
YacTH. Y CTaHABIMBATh B3aNMOCBS3b
CTpOEHUS U QPyHKIMH JIHCTa.
XapaKTepr30BaTh BUIOM3MEHEHHUS
JTMCTHEB PACTCHUN
'VMeHue paboTaTh ¢ 1a00paTOPHbIM
000pyI0BaHHUEM, YBEITNUHUTEITEHBIMH
nprdopamu.

MuKkpockor 1uppoBoid,
MUKPOIIPETIapaThL.
BHyTpeHHEe CTpoeHue
MCTA. DNEKTPOHHBIE
TaONULbI U TUTAKATHI.

Ctebenn, ero
CTPOCHHE U 3HAUCHHUE

Crebeib, ero cTpoeHue
Y 3HaYCHUE

Jlabopamopnas paboma
We 4 «BHenHee cTpoeHue
KOpHEBUIIA, KTyOHS,
ITyKOBHIIBI»

13y4nTh BHEIIHEE
ctpoenue cteduns. Tursl
crebneii. BuyTpenHee
CTpOCHHE CTEOI.
DyHKIMU cTeds.
Bunonsmenenus creost
y HA[3EMHBIX U
[MO3€MHBIX IT0OEr0B.

OnuceiBaTh BHEITHEE CTPOCHUE
cTeOIs1, MPUBOJAUTD TPHUMEPHI
[Pa3TUYHBIX TUTIOB CTEOJICH.
HaspiBaTh BHYTPEHHHUE YACTH CTEOJIS
pacTeHuii ¥ ux QyHKIUU.
Onpenensatb BUTOU3MEHEHUS
Ha3EMHBIX U MOJ3EMHBIX TTOOETOB
Ha pUCyHKaX, pororpadusx,
HATYpaJbHBIX 00BEKTAX.

M3y4arh 1 onKCHIBaTh CTPOCHHE

Mukpockorn nudpoBoH,
MUKpOTIpEIIapaThl.
«CTeOenb 0HO- JOIBHBIX
W IBYIOJTBHBIXPACTECHUI
DNEeKTPOHHBIE TAOTHUIIBI U
IUTaKaTE.




MOJJ3¢MHBIX ITOOETrOB, OTMEYATh UX
pa3nuyms.

dukcupoBaTh pe3yNbTaThl
uccnenoBanuii. Co0aroaTh npaBuia
paboThl B KaOUHETE, OOpaIeHus ¢
mabopaTopHbIM 000pyI0BaHUEM

pacTeHuN —
dboTocuHTE3

pacteHuii — oTtocuHTe3
YcnoBust 00pazoBaHus
OpPraHUYECKUX BEIIECTB B

YCIIOBUS,
HEOOXOANMBIE IS
BO3Z[y1HHOI‘O IIUTAaHUA

— aBTOTPO(OB U TeTepoTpodoB,
HAXOAUTh PA3INYUs B UX MUTAHHUH.
OG0CHOBBIBATH KOCMUYECKYIO POJIb

3. OcHOBHBIE NPOIECCHI KU3HEAESITEILHOCTH pacTeHuii (6 1)

MunepanbHOe MuHepanpHOE MUTaHUE Y CTaHABIUBATh 1 OOBACHATH POJIb KOPHEBBIX [{udposas nadboparopus
MUTaHUE PACTEHUN U [paCTEHUN U 3HAaYEHHE  [B3aUMOCBS3b BOJIOCKOB B MEXAaHU3ME [IOUBEHHOT'O [[10 SKOJIOTHH (AaTYUK
3HAYCHHUE BOJBI BOZbI [NOYBEHHOT'O ITUTAHUS [UTaHWS. BIIQ)KHOCTH,

Boza kak HE00X0UMOE [paCTEeHHUM U yCIOBUM O00CHOBBIBATH POJIb MIOYBEHHOTO  [OCBELLIEHHOCTH)

YCJIIOBUE MMUHEPAJIIBHOTO [BHEILHEH CPEBI. [UTaHWsl B )KU3HHU PaCTEHUN.

(MOYBEHHOT0) MUTAHMUS. CpaBHUBATh U pa3InyaTh COCTaB U

l13Bi1eUeHNE paCTEHUEM 3HAUEHUE OPTaHUYECKUX U

13 IT0YBBI PACTBOPEHHBIX MUHEPAJIbHBIX YIOOPEHUM JIst

B BOJIC MUHEPAJIbHBIX pactenuii. Mcnions3oBath

cosiel. @yHKIUA MH(}OPMaLIMOHHBIE PECYPCHI [T

KOPHEBBIX BOJIOCKOB. [OJIrOTOBKU IIPE3EHTALIMN ITPOEKTA O

[lepemenieHue BobI U MPUCIIOCOOJIEHHOCTH K BOJIE

MUHEPAJIBHBIX BEIIECTB PacTeHNH Pa3HBIX KOJOTUYECKUX

10 PACTEHHIO. 3HAYEHNE TPy

MUHEPAIBLHOTO

(TOYBEHHOT0) MUTAHMUS.

Tunb! ynoOpenuit u ux

[POJIb B )KM3HU PAaCTCHHUSI.

JKOJIOTUYECKHE IPYIIIbI

[pacTeHui 1o

OTHOIIIEHHUIO K BOJE
Bo3aymHoe nutanue [Bo3ayiHoe nutaHue XapakTepru3oBaTh 1 [IpuBOUTH IpEIMEPHI opraHu3MoB  |[L{udpoBas madoparopus

M0 SKOJIOTHH (JaTYUK
YIJIEKUCIIOTO ra3a u

KICJIOPOJIA)




pacTeHuu. 3eiEHbIe
pacTeHus: — aBTOTPOQBHI.
["eTepoTpodsl Kak
MOTPEOUTENTN TOTOBBIX
OpPraHMYECKUX BEIIECTB.
3HayeHne GOTOCUHTE3A B

pupose

[pacTEeHHIA.
OOBSACHATH POJIh
3€JEHBIX JIUCTHEB B
(dorocunTese.

3eIEHBIX pacTeHuil. Mcnonp30BaTh
MH(POPMAIIMOHHBIE PECYPCHI IS
OJIFOTOBKU COOOILIEHUS O POJIU
(doTocuHTEe3a HA HAIlIeH IJIaHeTe.
BoInonHATh HAOMIOIEHUS U
M3MepeHUs

11 |[derxanue u oOMeH |[/Ipixanue u oOMeH XapakTepru3oBaTh 1 Bocnuranue 6epesxxnoro otHomeHus [L{udpposas nadopatopus
BEIIIECTB Y PAaCTEHUH [BELLIECTB y PacTEHUI CYLIHOCTb ITpolLecca K CBOEMY 3/I0pOBbIO, IPUBUTHE 10 HKOJIOTHH (AaTYUK
Ponb qpIXaHUS B )KU3HU |IbIXaHUS y PACTEHUH. MHTEpeCa K U3YYCHUIO NIPEIMETA.  |YIVIEKUCIIOro rasa u
pacTeHUil. 'Y cTaHaBIMBaTh BbINONMHATE OMBIT, HAOIIOIATH KHCJIOPO/1a)
CpaBHuUTENIbHAS B3alMOCBS3b [pE3yJIbTaThl U JENIaTh BBIBOJBI 10
XapaKTepUCTHKA MIPOLIECCOB JIBIXaHUS U pe3ynbTaTaM UCCIIe0BAHUS
MPOLIECCOB JIbIXaHUS U |POTOCHHTE3A,
¢dorocunTeza. OOMEH  [IPOBOAUTH UX
BELIECTB B OPraHU3ME  [CpABHEHHUE.
KaK Ba)KHEWIIUI Npu3HAK(ONpeaenaTh NOHITHE
KU3HU. B3anMocBsi3b ««(OOMEH BEILECTB.
[IPOLIECCOB JIbIXaHusA U [XapaKTepu30BaTh
dboTocuHTE3a 0OMEH BEIIECTB Kak
Ba)KHBIM MTPU3HAK
PKU3HU
4. Muoroo6pa3ue u pa3BuTHE pacTuTeabHOro Mupa (10 u)
12 Bomopocnu, ux OO6mas xapakrepucTuka. [I3yuyuTs cTpoeHue u 1 BeI1ensaTe 1 ONKMCHIBATH Muxkpockorn 1nuppoBoH,

MHOT000pa3ue B
pUpOJIe

CtpoeHue, pa3sMHOKEHUE
BOJIOPOCIIEH.
Paznoobpazue
Bostopociieit. OTAenbl:
3enénnble, KpacHeie,
byprie Bogopociu.
3HaueHue BOJIOPOCIIE B
pHUpOJIE.

cnonk3oBanue

[Pa3MHOXKEHUE
BOJIOPOCIIEH

CYILIECTBEHHBIE MTPU3HAKU
BOJIOPOCIIEH.

XapakTepu30BaTh IJaBHbBIE YEPTHI,
TeKaIrue B OCHOBE CUCTEMATHKH
BOJIOPOCIIEM.

Pacno3HaBaTh BOJIOPOCIH Ha
[PUCYHKaX, TepOapHBIX MaTepuaiax.
CpaBHUBaTh BOJIOPOCIIH C
HAa3CMHLIMU PACTCHUSAMU U HAXOHUTh

MUKPOTIpENapaThl.
(OnHOKIETOYHAS
BOJIOPOCITH —
XJTAMHUOMOHAIA)




BOI[OpOCJ'IGfI YCIIOBECKOM

001I11e TPU3HAKH.

OOBSICHATH MPOLIECCHI PA3MHOKECHUS
Y OJTHOKJIETOYHBIX
MHOTOKJIETOYHBIX BOAOPOCIIEH.

M crons30BaTh HHPOPMAITMOHHEIE
[pecypchl AJid MOATOTOBKHU
COOOIICHUS O 3HAYCHUU BOJIOPOCIIEH
B IIPUPO/IC U )KU3HU YEIIOBEKA

13

Otaen MoxoBUIHBIE.
OO0mmas
XapaKTEPUCTHKA K
BHAYEHHE

MOXOBUJHEIC,
XapaKTEePHBIC YEPTHI
CTPOCHHUS.

Knaccer: [Teu€nounuku u
JIncrocTeOenbpHbIE, HX
OTJINYUTEIHHBIC YEPTHI.
Pa3zmuoxeHue (Oecronoe
1 TI0JIOBOE) U pa3BUTHE
MOXOBUIHBIX.
MoXOBHIHBIE KaK
CIIOPOBBIE PACTEHHUS.
3HaueHHE MXOB B
[PUPOJIE U KU3HU
yeJIoBeKa.

JlaGopaTopHas pabota
Ne 6

«3yueHne BHEITHETO
CTPOCHHSI MOXOBHIHBIX
[pacTeHUI»

M3y4nTh CTpOCHUE U
[Pa3MHOXEHHUE MXOB

CpaBHMBATh IIPEACTABUTENIEH
[PA3JIMYHBIX IPYII PACTEHUH OTAENA,
1IeJ1aTh BBIBOJIBI.

HazbiBaTh CylieCTBEHHbIE IPU3HAKU
MXOB.

Pacno3naBath npencraBuTeNen
MOXOBH/IHBIX Ha PUCYHKAX,
repOapHbIX MaTepuaax, >KUBbIX
00BEKTaX.

BriiensaTs npu3HaKu
[IPUHAJIEKHOCTH MOXOBUAHBIX K
BBICIIIM CIIOPOBBIM PaCTEHUSIM.
XapakTepru30BaTh MPOLECCHI
[Pa3MHOXKEHUS U Pa3BUTHUS
MOXOBHJIHBIX, UX OCOOEHHOCTH.

Y cTaHaBIMBaTh B3aUMOCBS3b
CTpPOEHHS MXOB U UX BO3AECHCTBHS HA
cpeny oOUTaHMs.

CpaBHUBATh BHEIIHEE CTPOEHUE
3eN€HOro Mxa (KyKyIIKHMHA JIbHA) U
Oernoro mxa (caruyma), oTMeyaThb
WX CXOJICTBO M pa3Nyusl.
DUKCUPOBATH PE3YNILTATHI
HCCIIEIOBAHUN.

Co0bmronate npaBuiia paboThl B

Mukpockor nudpoBoi,
MUKpOIIpEnaparhl.
(Ccharaym — kieToyHoe
CTPOCHHUE)




KaOuHeTe, 0OpaleHus ¢
1abopaTopHbIM 000pyIOBAHUEM

14 Otnen OO6m1as xapakrepuctuka [M3yduth 00I1y10 BrIsBisITE 001THE YepThl CTpoeHus 1 |[PaboTa ¢ repoapHbIM
["onocemeHHbIE. TOJIOCEMEHHBIX. XapaKTEPUCTUKY [PA3BUTHUSI CEMEHHBIX PACTEHUH. MaTepraIoM
OO6mmas Paccenenue rOJIOCEMEHHBIX OcBauBaTh NpuéMbI pabOTHI ¢
XapaKTEPUCTUKA U [OJIOCEMEHHBIX 10 pacTeHui OTIPEICTUTENIEM PACTEHUH.
3HAUYCHHE [MOBEPXHOCTU 3EMIIH. CpaBHHMBATh CTPOCHUE CIIOPHI U

O0Opa3zoBaHue CEMSH KaK CCMCHH.

CBUCTEILCTBO OoJiee XapakTepu30BaTh NPOLECCHI
BBICOKOTO YPOBHSI [PA3MHOKEHHUSI ¥ Pa3BUTHUS
[pa3BUTHUS TOJIOCEMEHHBIX TOJIOCEMEHHBIX.

[10 CPaBHEHUIO CO [IporHo3upoBaTh MOCIAEACTBUS
CIIOPOBBIMU. HEepalMOHAIIBHON JeATEIbHOCTH
Oco0eHHOCTU CTPOECHHUS YEJIOBEKA JIJIS )KU3HU TOJIOCEMEHHBIX.
1 pa3BUTHS M cnonb30BaTh HHGOPMAIIMOHHbBIE
MpeAcTaBUTENCH Kacca [peCypChl JI MOATOTOBKH
XBOWHBIE. MPE3CHTALUU [TPOEKTA O 3HAYCHUH
["osiocemeHHbIE HA XBOWHBIX JecoB Poccrn
repputopuun Poccun. x

3HAYECHHE B MPUPOJIC U

PKU3HH YEJIOBEKa

15 |(CewmeiicTBa kiacca [O6mias xapaktepuctuka. [M3yants o01ryto BrinensTe OCHOBHBIC TTPU3HAKU Pabota c repbapHbIM

J[BynonbHbIE CewmeiicTBa: XapaKTEPUCTUKY Kiacca /[ByaoabHBIE. MaTepHaIoM
Po3zonBeTHEIC, CEeMEMCTB Kiacca OnnChIBaTh OTINYHNTEIIBHEIC
MOTBUIBKOBBIE, /IBynonbHBIE. MPU3HAKK CEMENCTB KJlacca.
KpecToiserHbie, Pacno3naBath npeacraBuTenen
[Tacnénosele, CEeMEHCTB Ha PUCYHKaX, repOapHbIX
C10>XHOIIBETHBIE. MaTepuanax, HaTypaabHbIX
OTAn4UTENbHbIE 00BeKTax.

MPU3HAKU CEMEUCTB.
3HaueHue B IPUPOJE U
PKM3HU YEJIOBEKA.

CeIbCKOXO03SIMCTBEHHBIE

[IpuMeHsaTh IpHEMBI pabOTHI €
OIPEIEIUTEIIEM PACTEHUN.
Vcnonb30BaTh HHPOPMALMOHHBIE

€CYpPCBI IS MOJATOTOBKH




KYJIbTYpPbI

[IpEe3eHTALUU TPOEKTa O POJIU
jpacTeHuy Kiacca. J[By10JbHbIE B
PUPOJIE U KU3HU YEJIOBEKA

16 |CemeiicTBa Kitacca
OnHOO0JIbHEIE

OO01mas XxapakTepuCTHKA.
CewmelicTBa: JInneinele,
JlykoBsie, 3maKu.
OTIuYuTeNbHbIC
[pU3HAKU. 3HAaYECHUE B
[PUPOJIE, )KU3HU
YesI0BeKa.
VckmounTenbHas poib
3JIAKOBBIX PACTCHUM

M3y4uTth 00111y10
XapaKTEPUCTUKY
CEMEHCTB Kjacca
OIHOIOJIBLHEIE.

BblaensaTe IpU3HaKyU Kiacca
OIHOOOJILHEIE.

OrnpeaensaTs NpU3HAKU JICTCHUS
KJ1accoB JIByOJIbHBIE U
OHOMOIBHBIC HA CEMEHCTBA.
OnuchIBaTh XapaKTEPHbIC YEPThI
cemeicTB Kitacca OTHOIOJIbHBIE.
[IpuMeHaTh MpUéMBI pabOTHI ¢
ONPEACIUTEIIEM PACTEHUMN.
[IpuBOINUTH IPUMEPHI OXPAHIEMBIX
BHJIOB.

Mcnonb30BaTh HH(GOPMAIIMOHHBIE
[peCypChl JI MOATOTOBKH
[PE3CHTALIUU [TPOEKTA O
MPaKTUUECKOM HCIIOIb30BaHUN
pacteHuli cemeiictBa OJHOAOIBHBIE,
0 3HAYCHUU 371aKOB JJIS JKUBBIX

OpTaHN3MOB

Pabota ¢ repbapHbIM
MaTepHaioM

Yacte 6 Tunn Mosutrocku
Yacte 7. Tun YnenucroHorue

TemaTnueckoe IJIAHMPOBAHHME MaTepHUaJIa B 7 Kjacce
«BAOJIOTUA. PABHOOBPA3UE OPI'TAHU3MOB: ) KUBOTHBIE»
Yacts 1. O6mme cBeACHUST O MUPE KUBOTHBIX
Yactp 2. CTpoeHHE TeNna KUBOTHBIX
Yacts 3. [Toguapctso [Ipocreiimme, nin OgHOKIETOYHBIE
Yacts 4 I[ToguapctBo MHOTOKIETOYHBIE
Yacts 5 Tune! [Inockue uepsu, Kpyrasie uepsu, KonpuaTsie yepBu

Yacts 8. Tun Xopaossie. becuepennbie. Hankmnacc PoiObI
Yacts 9. Knnacc 3emHOBOIHBIE, Wi AMPUONHT




Yacte 10. Knacc [Ipecmbikaronuecs, wim Pentunuu

Yacte 11. Kimacc [Ttunesl

Yacte 12. Knacc Miekonuraronue, uim 3Bepu
UYacts 13. PazBuTHe )XMBOTHOTO MHUpa Ha 3emiie

Ne Tema Copnepxanue Ienesas ycranoska | Koma-Bo OCHOBHBIE BU/IBI I€ATEIBHOCTU Hcnons3oBanue
n/m ypoKa 4acoB oOyJaromuxcs Ha o0opynoBaHue
YPOKE/BHEYPOUHOM 3aHATHUU
2. CTpoeHmne Tes1a })KUBOTHBIX (2 1)
1 |Kierka Kierka BBIIBUTE CXOACTBO U 1 CpaBHMBATh KJIETKM KHUBOTHBIX U [MHKpOCKOI IIU(PPOBOH,
Hayxa nurosorus. pa3ianyne B CTPOCHUU PacTEeHHUH. MUKpOIIpENapaThl.
CtpoeHue )KMBOTHOM PKUBOTHOH U HaspIBaTh KJIETOYHBIE CTPYKTYPBI
KIJIETKU: Pa3MEPBI U [PaCTUTEIBLHOU KIIETOK PKUBOTHOM KJIETKH.
(hOpMBI, KIIETOUHBIE JlenaThb BBIBOJIBI O MPUYMHAX
CTPYKTYpBI, UX POJIb B pa3nuuns U CXOACTBA KUBOTHOM U
PKU3HEESATEIbHOCTH [PAaCTUTEIHHOU KIIETOK.
KJIETKU. Y cTaHaBIMBaTh B3aUMOCBSI3b
CX0JICTBO U pa3inuuus CTPOECHUS )KUBOTHOW KJIETKU C THUIIOM
CTPOEHMS )KUBOTHOW U UTaHWS
[PaCTUTEIBLHOM KIIETOK 'YMeHue paboTtaTh ¢ 1a00paTOpHBIM
000pyJIOBaHUEM, YBETUUNUTEIbHBIMU
prdopamu.
2 [TxaHu, OpraHbl U TkaHu, opransl U M3yunTh TKaHU: 1 HazbiBaTh THIBI TKAHEH )KUBOTHBIX. [MuKpockon nuppoBoH,
CHUCTEMBI OPTaHOB  [CUCTEMBI OPI'aHOB AIUTEINANIBHBIE, 'Y cTaHaBIMBaTh B3aUMOCBSI3b MUKpOIIpenapaThbl

TkaHu: snUTENNABbHBIE, [COeAUHUTEIbHBIE, CTpOCHHS TKaHel ¢ ux QyHKIuAMU.
COEIUHUTEIIBHBIE, MBIILIEYHBIE, HEPBHBIE, XapakTepru30BaTh OpraHbl U
MBIILIEYHbIE, HEPBHBIE, UX[UX XapaKTEepPHbIE CUCTEMBI OPTaHOB >KMBOTHBIX.
XapaKTepHbIe IPU3HAKU. |[IPU3HAKH. [IpuBOINTE IpUMEPHI B3aUMOCBSI3H
OpraHsl U CUCTEMBI CHCTEM OPraHOB B OpraHU3ME.
OpPraHoB, 0COOEHHOCTH BbICKa3bIBaTh MPEIIOIOKEHNUSA O
CTpOEHUS U (PYHKITHIA. [IOCJICACTBUAX HApYILIEHUS
Tuns! cummerpun B3aMMOCBS3U OPTaHOB U CUCTEM
PKUBOTHOT'O, MX CBSI3b C OpraHoB Ul OpraHu3Ma.




00pa3oM KHU3HH.

OnuceIBaTh B3aNMOCBS3b o6pa3a
PKH3HHU ) KUBOTHOI'O U THUIIA
CUMMCTpPUU TECJIA.

3. llopguapcrso Ilpocreiimme, nim OnHokiaeTounblie (4 1)

OO6mmas Cpena oOuTaHus, JlaTp oOm1yrO 1 BBISABISITE XapaKTepHbIE IPU3HAKK  |[MHKPOCKOT U(PPOBOH,
XapaKTepUCTHKA BHEIIIHEE CTPOCHHE. XapaKTEPUCTUKY noanapcTsa. [Ipocreiimme, wmm MHUKpPOIIpenapaTsl
[10/11apCTBA. Ctpoenue u [Tpocreiinmm, Ha OnHoxnerounsle, Tuna CapkoioBble (amebda)
[Ipocreiimme. Tunm  pKU3HENEATEIBHOCTD npumepe Tuma U KI'YTUKOHOCLIBI.
CapkoJI0BbIE U CapKO/I0BBIX Ha npuMepe (CapKO10KI'yTHKOBbIE Pacrnio3HaBaTh npeacTaBuTeNeH
PKT'YTHUKOHOCIIBL. aMEOBI-TIPOTESI. kiacca CapkogoBbIe Ha
Knacc Capkonosbie |[PazHooOpasue MHUKpoOIpenapaTax, puCyHKax,
CapKOJOBBIX (dororpadusx.
YcTaHaBiIMBaTh B3aUMOCBS3b
CTpoeHus ¥ (PYHKIMI OopraHn3Ma Ha
npruMepe aMEObI-TIPOTes.
OO60CHOBBIBATH POJIb MPOCTENUIINX B
HKOCHCTEMAX
'YMeHue paboTtaTh ¢ 1a60paTOpHBIM
000pyJIOBaHUEM, YBETUUNUTEIbHBIMU
prOopamMu.
Tun Capkonosble 1 [Cpenia oOUTaHus, Ha npumepe 3BIieHb! 1 XapakTepu3oBaTh cpey ooutanust [MHUKpOCKOI IU(PPOBOH,

PKTYTUKOHOCIIBI.
Kiacc
DKryTUKOHOCIIBI

CTpOCHHE U
[epeBUKEHUE Ha
[IpyMepe 3BIIICHBI
3€JIEHOM. Xapakrep
MUTaHUS, €r0
3aBUCHUMOCTB OT YCJIOBHM
cpensbl. [Iprxanue,
BBIIEJICHUE U
[Pa3MHOKECHHE.
CoueraHue NIpU3HAKOB
PKUBOTHOT'O U PACTCHUS Y

DBIJIEHEI 3€JIEHOM.

3EJICHON MOKa3aTh
B3aUMOCBSI3b CTPOEHUS
M XapaKTcpa IMMTaHuA
OT YCIIOBHI
OKPYXKAIOIIEH CPeabl.

PKI'YTUKOHOCIIEB.
'Y cTaHaBIMBaTh B3aUMOCBSI3b
XapakTepa MUTaHUs U yCIOBUHI
Cpelbl.

(O0OCHOBEIBATH BBIBOJI O
[MPOMEXKYTOUHOM IOJOKEHUU
SBIJICHBI 3€IEHOM.

[IpuBOIUTE AOKa3aTenbCTBA OoJiee
CJI05KHOM OpraHu3aluu
KOJIOHUATBHBIX (POPM JKTYTUKOBBIX.
PackpsIiBaTh posib JKTYTHKOHOCIIEB B

PKOCHUCTEMAX

MUKpOTpenaparsl.
(9BIIIEHA 3eneHast)




Pa3nooOpazue

PKI'YTUKOHOCIIEB
Tun Uudy3zopun Cpena oOuTaHus, Y CTaHOBUTH 1 BrISABISITE XapaKTepHbIE IPU3HAKK  |MHKPOCKOT U(PPOBOH,

CTpPOEHHE U XapaKTEpHbIC tuna Mady3opun. MUKpOIIpEnaparsl.

repeBIKEHUE Ha MPU3HAKU TUIA [IpuBOIUTE MpUMEPHI U (nHpY30pU)

npuMmepe uHpy3opuu-  [Uady3opun u XapaKTEepU30BaTh YEPThHI

tydenbku. CBs3b MOKAa3aTh YePTHI YCIIOKHEHUS OpraHu3aluu

YCIIO)KHEHHUS CTPOEHUS  [YCIIOXKHEHUS B MH(Y30pUii TIO CPAaBHEHHIO C

nHby30puUii KJIETOYHOM CTPOEHUH. CapKOKT'yTUKOHOCIIAMHU.

MPOLIECCAMU UX Hao6mronaTe mpocTeUImX mo/1

PKU3HECSITebHOCTH. MUKPOCKOIIOM.

PaznoobOpazue DuUKCUPOBATH PE3YIIHTATHI

MHDY30pUi. HAOJTFOICHUH.

JlaGopaTopHas pabota O6001maTh UX, eJaTh BHIBOJIBI.

Ne 1 Cobmro1aTh MpaBuiia MOBEJICHUS B

«Ctpoenue u KaOuHeTe, 0OpaIleHus ¢

MepeaBUKEHNE 1abopaToOpHBIM 000PYIOBaHHEM

H(Dy30pun-TYy(HETBKI»

4. lMonuapcrBo MHOrOKJIeTOYHBIE (2 4)

Tun OOuias OO61ue uepTsl cTpoeHwUsl. [3yunTh cTpoeHrEe U 1 OnuceIBaTh OCHOBHBIE PU3HAKU Muxkpockorn 1uppoBoH,
XapaKTEePUCTHKA ['mapa — OAMHOYHBIN  PKU3HENEATEIbHOCTh noaAnapcTBa. MHOTOKJIETOUYHBIE. MUKpOITpEnaparsl.
MHOTOKJIETOUHBIX  [rosmr. Cpenia 0OUTaHwMsl, [KUIIIEIHOTIOIOCTHBIX HaswiBaTh npeicTaBuTENCH THTIA (BHYTpEHHEE CTPOEHUE
PKUBOTHBIX. THI BHEILIHEE U BHYTPEHHEE [HA MPUMEPE TUAPHI, KHUIIEYHOMOJIOCTHBIX. TUIPHI)
KH111€e4HOI0I0OCTHBIE [CTPOEHUE. BBIZICIIUTH OCHOBHBIE BrigensaTs o01ue 4epThl CTPOSHUS.
. Ctpoenue n OcobeHHocTu YEPTHI YCIO0KHEHUS OOBSCHATH Ha IPUMEPE HATTUUHE
PKU3HEESTeNIbHOCTD PKU3HEESTEIbHOCTH, OpraHu3aIuy 1o Ty4eBOW CHMMETPHUHU Y

YPOBEHb OpPraHU3alH B
CpPaBHEHUU C
MPOCTEUILINMU

CPaBHEHHUIO C
[IPOCTEUILIMMH.

KHUILIEYHOIIOJIOCTHBIX.
XapakTepHu30BaTh NpU3HaKU OoJee
CJI0’)KHOM OpraHU3alliy B CPAaBHEHUH
C IPOCTEUIINMU

5. Tuns! Ilnockue yepBu, Kpyrasie

yepBH, KoabuaTtbie yepBu (5 4)

Tun Konbuatele
uepBu. O0mas

MecTa oOuTaHus,

CTpOCHUEC U

MN3yunTh 0COOEHHOCTH

YCIOKHEHUS B

1

HaswiBaTh 4epThl 00JI€€ BHICOKOM

OpTraHHu3ali KOJbYaTbIX qepBeﬁ 110

[{ndpoBoit Mukpockor,

mabopaTtopHoe




XapaKTepUCTHKA. PKU3HECSATeIbHOCTD CTPOEHHUH KOJIbYAThIX CPaBHEHHUIO C KPYTJIbIMHU. 000pyI0BaHueE.
Knacc CHCTEM BHYTPEHHHUX yepBeil kak Ooree Pacrnio3HaBaTh npeacTaBUTENCH JJIEKTPOHHBIE TaOIHIIBI
MHOTOIIIETUHKOBBIE [OpPraHOB. Y POBHU BBICOKOOPTaHM30BaHHO KJlacca Ha pUCyHKax, (pororpadusix.
YepBU OpraHU3alK OPTaHOB | TPYIIIBI IO XapakTepu30BaTh YEPTHI

YYBCTB CPaBHEHHUIO C YCIIOKHEHUS CTPOEHUS CUCTEM

CBOOOTHOXKHUBYIIHUX TUIOCKUMH U BHYTPEHHUX OPTaHOB.

KOJIbYaThIX YepBer U KPYTJIBIMU YE€PBSMHU. DopMyTUpOBaThH BHIBOJ 00 YPOBHE

Mapa3suTHIECKUX CTPOEHUSI OPTaHOB YYBCTB

KpYIJIbIX YepBei

JlaboparopHast pabota

Ne 2 «Bueminee

CTPOEHHE JJOKIEBOTO

YepBs, €ro

MepeaBIKEHIE,

pa3apakuMOCTbY.

JlaGopaTopHas pabota

Ne 3 (o yeMoTpeHHo

yuurens) «BHyTpeHHee

CTPOEHHE JOKIEBOTO

YEePBS).

6. Tun MoJsumtocku (4 1)

Knace Cpena oburanus, 3y4uTh OCOOEHHOCTH 1 PaznuuaTh U onpenensTh [{udpoBoii MUKPOCKOTI,
JIBycTBOpUYaTHIC BHEIITHEE CTPOSHHE Ha  [CTPOCHHS KJlacca JIBYCTBOPYATHIX MOJUTFOCKOB Ha nmabopaTropHoe
MOJUTIOCKH npumMepe 6e33y0Ku. JIBycTBOpUaTHIE pUCyHKaX, ¢pororpadusx, o0opynoBanue. BraxHbie

CtpoeHre U QYHKIIUH  [MOJUTFOCKH HATYpaJbHBIX O0BEKTAX. MpernapaTsl, KOJUICKIIHN

CUCTEM BHYTPEHHUX
opranoB. OcoOeHHOCTH
Pa3MHOXKEHUS U
pa3Butus. Ponib B
[PUPOJIC U 3HAUCHUE IS
yenoBeka. JlaboparopHas
pabota Ne 4 «BHemrHee
CTpOCHHE PAaKOBUH

OOBSCHATH B3aUMOCBSI3b 00pa3a
PKU3HU U 0COOEHHOCTEN CTPOCHHUS
TIBYCTBOPYATHIX MOJIJTFOCKOB.
XapakTepru30BaTh YEPThI
MPUCIIOCOOICHHOCTH MOJITIOCKOB K
cpene oouTaHusI.

DopmMynTupoBaTh BEIBOJ O POJIU
TIBYCTBOPYATHIX MOJUTIOCKOB B

[PAKOBHH MOJUTIOCKOB.
DIIEKTPOHHBIC TAOTUITBI




IMPCCHOBOIHbIX U
MOPCKHUX MOJIJIKOCKOB»

BOJTHBIX PKOCHCTEMaX, B )KU3HU
YeJIOBEKA.

'V craHaBIMBaTH CXOJCTBO U
pa3iuyus B CTPOCHUH PAaKOBHH
MOJIITFOCKOB.

Cobmnronats nmpaBuiia paboThI B
KaOuHeTe, 0OpaIeHus ¢
1abopaTopHBIM 000pyIOBaHUEM

7. Tun Yaenucr

onorue (7

4)

9 |Kmacc Hacexkompie [OOmiast XapakTepUCTHKA, [BBITBUTH OCHOBHBIC 1 BoIsBisATh XapakTepHble npu3Haku  [['epOapHbIil MaTepuan —
0COOEHHOCTH BHEIIHETO [XapaKTepHbIE HACEKOMBIX, OIIUCBIBATH UX IIPU CTPOEHHE HACEKOMOTO
cTpoeHus. Pa3HooOpasue [Mpu3HaKku HaCEKOMBIX BBITTOJIHEHUH J1a00PaTOPHOM pabOTHI.

[POTOBBIX OPI'aHOB. Y cTaHaBIMBaTh B3aUMOCBSI3b
CtpoeHue u QyHKIIUN BHYTPEHHETO CTPOEHHUS ¥ POLIECCOB
CHUCTEM BHYTPEHHHUX PKU3HEJEATEIBHOCTH HACEKOMBIX.
opraHoB. Pa3MHOeHHE. Habutonate, pukcupoBarhb
JIaGoparopHas paboTa pe3yibTaThl HaOIr0AeHUH, enaTh
Ne 5 «Brenraee BBEIBOJIEI.
CTPOEHHE HaCEKOMOTO» CoObmnronate npaBuiia paboThl B
KaOuHETe, 0OpaleHus ¢
1abopaTopHbIM 000pYIOBAaHUEM
10 (Tumsl pa3BUTHS Passutre ¢ HenmonHbIM  [I3y4unTh TUIIBI 1 XapakTepu3oBaTh TUIBI pa3BuTusl  [['epOapHbIil MaTepuanm —
HACEKOMBIX npeBpalieHreM. [ pymnmnsl [pa3BUTHSI HACEKOMBIX HACEKOMBIX. TUIIBl PA3BUTHUSA
HaceKkoMbIX. Pa3BuTue ¢ OOBACHATD MIPUHIIMIIBI HaCEKOMBIX
[TOJIHBIM NIPEBPAILLIEHUEM. KiacCU(UKALUU HACEKOMBIX.
[ pynnel HACEKOMBIX. 'Y cTaHaBIMBAaTh CUCTEMATUYECKYIO
Ponb kaxxaoi craguu MIPUHAJIEKHOCTh HACEKOMBIX.
[Pa3BUTHS HACEKOMBIX BbISBIAT pa3nuyusi B pa3BUTHU
HACEKOMBIX C ITOJIHBIM M HETIOJIHBIM
[IPEBPALLECHUEM
8. Tun Xopnossie. becuepennbie. Haaknace PoiobI (6 1)
11 |Hagkmacc PrIObL. OcobenHocTH BHEMIHETO 3y4nTh 0COOCHHOCTH 1 XapakTepru3oBaTh OCOOCHHOCTH BitaxxHbie ipemapathl

Oo61was

CTPOCHUS, CBA3AHHBIC C

BHCIIHCTO CTPOCHMU,

BHCIITHCTO CTPOCHU A pBIG B CBs3HU CO

«PBI1OBI»




XapaKTepUCTHKA,
BHEIIIHEE CTPOCHHE

0OUTaHUEM B BOJE.
Ctpoenue u QyHKITUH
KoHeYHOCTEeH. Opranbl
OOKOBOM JINHUH, OPTaHBI
CITyXxa, PABHOBECHS.
JlaGoparopHast pabota
Ne 6 «Bueminee
CTPOCHHE U OCOOCHHOCTH
[EPEBIKECHUS PHIOBD»

CBsI3aHHBIE C
oOMTaHUEM B BOJE.

cpenoi oouTaHwms.

OcBauBath NpUEMBI pabOTHI C
OIIPEICIIUTEIIEM )KUBOTHBIX.
BbIABIATE 4ePTHI
NpUCIIOCOOJICHHOCTH BHYTPEHHETO
CTpOEHUs pbI0 K OOUTAHUIO B BOJIE.
HaOmroath ¥ ONKCHIBATh BHEIIHEE
CTPOCHHE U OCOOCHHOCTH
NepeABIKEHHSI PBIO B XOIC
BBITIOJTHCHMS JTAOOPATOPHOH PaOOTEHI.
CoOroaTh MpaBuiia MOBEJACHUS B
KaOuHEeTe, 0OpaIIeHus ¢
1a0b0paTOpHBIM 000PYJOBAHHEM

12 Buytpennee OnopHo-aBurarenbHas  |MI3y4uTh BHYTpEHHEE 1 Y cTaHaBIMBaTh B3aUMOCBS3b BitayxHble ipenapathl
CTpO€HHue pbIo cucrema. Ckener CTPOEHUE PHIOHI. CTPOEHMS OTACIBHBIX 4acTel «Pb10B1». Monens —
HEIapHbIX U MAapHBIX CKeJleTa pbI0 U UX QYHKIIHM. CKEJIET PBIOBI
M1aBHUKOB. CKener BBISBIATE XapaKTEPHBIE YEPTHI
rOJIOBBI, CKEJIET Kalp. CTPOEHHS CUCTEM BHYTPEHHUX
OCOOEHHOCTH CTPOEHUS OpraHoB.
1 QyHKIUI cucTeM CpaBHUBaTh OCOOCHHOCTH CTPOEHUS
BHYTPEHHUX OPraHOB. 1 QYHKIUI BHYTPEHHUX OpPraHOB
UepTh! 6071€€ BHICOKOTO pBIO U JTAHIIETHUKA.
YPOBHS OpTaHU3alNH XapakTepru30BaTh YEPTHI
PBIO TIO CPABHEHMIO C YCIIO’KHEHUS OpraHu3aluu pbio
TTaHIIETHUKOM.
JlaGopaTopHas pabota
Ne 7 (0 yCMOTpPEHHUIO
yaurens) «BHyTpeHHee
CTPOEHHUE PHIOBI»
9. Kinacc 3emnoBoaublie, niam AMuoduu (4 4)
13 (Crpoenue u XapaKkTepHbIE 4ePThI M3y4uTh 4epThI 1 Y cTaHaBIIMBAaTh B3aUMOCBS3b BitayxHble nipenaparsl
NESTEILHOCTD CTPOCHMSI CUCTEM CTPOEHUS CUCTEM CTPOCHMS OPTaHOB M CHCTEM OPTaHOBK3EMHOBOIHBIC»

BHYTPECHHUX OPTaHOB

BHYTPECHHUX OPTaHOB

BHYTPCHHUX OPTraHOB

c UX QYHKUIUSMH U Cpeaoi




36MHOBOJHBIX 36MHOBOJHBIX 110 3EMHOBOJIHBIX 110 0OUTaHUS.

CPaBHEHUIO C KOCTHBIMH (CPABHEHUIO C CpaBHUBaTh, 00001IaTH

pbi6amu. CxoacTBO KOCTHBIMM pPbIOaMu MH(POPMALIUIO O CTPOCHUU

CTPOEHHS BHYTPEHHHUX BHYTPEHHUX OpraHoB am(puouii u

OpPraHOB 36MHOBOJHBIX U PBIO, N1e1aTh BHIBOIBI.

pBIO OnpenensiTe 4epThl 00JIee BHICOKOMH
OpraHU3aly 36 MHOBOAHBIX 110
CPaBHEHHUIO C pblOaMu

10. Kanacc Ilpecmbikalomuecs, wiu Penruiaun (4 4)

14 |BuytpeHnHee CxoncTBo U paznuuus  |VI3y4uTh uyepThl 1 Y cTaHaBIMBAaTh B3aUMOCBS3b BitasxHble nipenapatbl
CTpPOCHHE U CTPOCHMS CUCTEM CTPOEHUS CUCTEM CTpOCHMS BHYTpEHHUX opraHoB U (IIpecmepikaromuecs»
PKU3HEESTENIbHOCTh BHYTPEHHUX OPraHOB  [BHYTPEHHHUX OPraHOB CUCTEM OpraHOB PENTHINHU, UX
[TPECMBIKAIOIIUXCS  [[TPECMBIKAIOIIUXCS U [TPECMBIKAIOLIUXCSI 110 (GyHKLIMH U cpelibl OOUTaHMUS.

36MHOBOJIHBIX. UepThl  (CPaBHEHUIO C BoIsBIATE UepThl O0JI€€ BHICOKON
MPUCIIOCOOTIEHHOCTH 36MHOBO/IHBIMH. OpraHU3alK IPECMBIKAIOIINXCS 110
[IPECMBIKAIOIINXCS K CPaBHEHUIO C 36MHOBOJHBIMHU.
PKU3HU Ha CYILE. XapakTepru30BaTh MPOLECCHI
Pa3smHOXeHNE U [Pa3MHOXKEHUS U Pa3BUTHUS
pa3BUTHE. 3aBUCUMOCTh NETEHBIIIEH Y TPECMBIKAIOIIUXCSI.
TOJI0OBOT'O dKU3HEHHOTO M cnonb30BaTh HHGOPMaLIMOHHbBIE
[UKJIA OT peCypehl 11l OATOTOBKU
TEeMIIEPATYPHBIX YCIOBUMN [pe3eHTAIMH [TPOEKTa O T0I0BOM

PKU3HEHHOM LIMKJIE PeNTUIINKI, 3a00Te

0 MOTOMCTBE

11. Kanacc IItuusi (9 4)

15 |OO0mas B3anMocBa3p BHemHero [M3y4uTs B3aMMOCBS3b 1 XapakTepru30BaTh 0COOEHHOCTH Uyueno [Ituusl, [epss
XapaKTepUCTHKA CTPOECHMS U BHEIIHETO CTPOEHUS U BHEIIHETO CTPOEHHUS IITUL] B CBSI3U C [ITUIBI, MUKPOIIPENapaThI
Kitacca. MPUCTTOCOOTIEHHOCTH MPUCTIOCOOTICHHOCTH WX TIPUCIIOCOOJICHHOCTHIO K TIONIETY. |[«[lephst mTui

BHemHee crpoeHue
[ITHLL

MITUL K TTONETY. THUIBI
MepseB U UX QYHKIIUH.
UepThl cxoacTBa U
pa3Inyus MOKPOBOB

[ITHUL] U PEOTUIUN.

[ITUL K TTOJIETY

OOBACHATH CTPOCHUE U (DYHKIIUU
MEepHEBOT0 MMOKPOBA TeJa MTHII.

'Y cTaHaBIMBATH YEPThI CXOJCTBA U
[pa3IN4us TOKPOBOB IITHUIL U

EIITUIINN.




JlaGopaTopHas pabora
Ne 8 «BHemHee
CTPOCHUE MTHUIIBI.
CtpoeHune nepbeBy»

M3y4yaTh 1 ONHUCHIBATH 0OCOOCHHOCTH
BHEIITHETO CTPOSHHMS IITUI] B XO/IC
BBITIOJTHEHUS Ta00PaTOPHOM PadOTHI.
Cobmnronats nmpaBuiia paboThI B
KaOuHeTe, 0OpaleHus ¢
1abopaTopHbIM 000pyIOBAaHUEM

16 |[OnopHo- V3meHeHus ctpoeHus  |MI3y4uTh 0COOEHHOCTH 1 Y cTaHaBiIMBaTh B3aUMOCBS3b Ckener rony0s
IIBUTATEIIbHAS CKeJIeTa IITHUI] B CBS3H C  [CKEJIEeTa MTHULIBL, BHEIITHETO CTPOSHHSI U CTPOCHUS
crcTeMa ITHUI] [PUCIIOCOOJIEHHOCTBIO K [CBS3aHHBIE C ITOJIETOM. CKeJIeTa B CBSI3M C
nosiéty. OcobeHHOCTH PUCTIOCOOICHHOCTHIO K TIOJIETY.
CTPOEHUS MYCKYJIaTypbl XapakTepu30BaTh CTPOCHHUE U
u e€¢ pyHkmn. [puanner (YHKIIMY MBIIIEYHON CHCTEMBI IITHII.
CpacTaHusl OTIEIbHBIX M3y4aTh ¥ ONUCHIBATH CTPOEHUE
KOCTE CKeJeTa ITHII. CKeJIeTa MTHUIIBI B TIPOIIecce
JIaGoparopHas paboTa BBITTOJIHEHUS Ta0OpaTOPHOI paboTHI.
Ne 9 «Ctpoenue ckenera Cobuto1aTh paBuiia padoThI B
MITUIBDY KaObuHeTe, 00OpaleHus ¢
1a00paTOPHBIM 000PYJOBaHHEM
12. Knacec Muekonurawiue, uiau 3sepu (10 1)
17 |BuytpeHHee OcobenHoctu cTpoeHus |[M3yuuTh CKeleT u 1 OnuceIBaTh XapaKTepHbIE BitayxHble ipenapathl
CTpoeHue OIOPHO-JIBUTATENIbHOW  [BHYTPEHHEE CTPOECHHUE 0coOeHHOCTH cTpoeHus U pyHKuui (Kpomuky», ckener
MIICKOMUTAIONMNX  [CHCTEMBI. Y POBEHb MIJIEKOTTUTAFOTIUX. OTIOPHO-JIBUTATEIILHON CHCTEMBI, MJIEKOTTUTAOIIETO

OpraHu3ali HEPBHOU
CHUCTEMBI 110 CPAaBHCHUIO
C IpYTUMH
ITO3BOHOYHBIMU.
XapaKkTepHbI€ YepThl
CTPOCHUS
MUILEBAPUTEITHHOMN
CUCTEMBbI KOTIBITHBIX U
TPHI3YHOB.

Y CII0KHEHHE CTPOCHUS U

(yHKINH BHYTPEHHHUX

VCIIOJIb3YS IPUMEPBI KUBOTHBIX
[pa3HbIX cpesl OOUTaHUSI.

[TpoBoUTH HAOMIOACHUS U
(bUKCUpPOBATh UX PE3YNbTATHI B XOJI€
BBITTOJIHEHUS TaO0paTOPHOI paboTHI.
XapakTepu30BaTh OCOOCHHOCTH
CTPOEHMS CUCTEM BHYTPEHHUX
OpPraHOB MJIEKOIUTAIOIIUX I10
CPaBHEHHUIO C PENTUIIUSAMH.
ApPryMEeHTHPOBATH BBIBOABI O
[IPOrPECCUBHOM Pa3BUTHH




OpTaHoB. MJICKOTTUTAFOIIUX.
JlaGoparopHast pabota Cobumto1aTh paBuiia paboThI B
No 10 «Ctpoenue KaOuHETe, 0OpaIeHus ¢
CcKenera mabopaTopHbIM 000pyI0BaHUEM
MJIEKOTTUTAFOTIIUX )

TemaTuyeckoe miaHupoBanue marepuana B 8 kiacce «kbBUOJIOI'UA. HEJIOBEK»
Beenenue (2 4.)
Yacte 1. O6mmii 0630p opraHn3Ma 4ejioBeKa
Yactp 2. OnopHo-BUTaTeNbHAS CUCTEMA
Yacte3. KpoBb kpoBOOOparieHue
Yacts 4. JIpixanue
Yacts 5. [TumeBapenue
Yactp 6. OOMeH BeliecTB
Yacte 7. Beigenenue
YacTs 8. Koxa
Yactp 9. DHI0KpUHHAS cucTEMa
Yacte 10. HepBHas cucrema
Yactp 11. Oprans! 4yBCcTB. AHAIU3aTOPbI
Yacts 12. [loBenenue u ncuxuka
Yacte 13. MnauBuayanbHOE pa3BUTHE OpraHU3Ma

Ne [leneBas ycranoBka | Kom-Bo OCHOBHBIE BUJIBI IEATEIHLHOCTH Hcnons3oBanue
/T Tema Conepxanne ypoka 4acoB oOydJaronuxcs Ha obopynoBaHue
YpOKE/BHEYPOUHOM 3aHATUU

1. Opranusm 4yesnoBeka. O0uwuii 0630p (5 yacon)




YEIIOBEKA: KIIETKH,
TKaHH, OPTaHbl, CHCTEMBI
opranoB. MeTobl
M3YICHUS KUBBIX
OpTaHU3MOB:
HaOJII0ICHNE,
M3MepeHue,
AKCIICPUMEHT.
JIaGoparopHas paboTa
Ne 2 «KneTku u TKaH!
101 MUKPOCKOTIOM)

SHAHUA yHalllUXCsa O

TKaHEH YelloBeKa

[PA3HBIX BUAAX U TUIIOB

(CUHAIICY», «KHEUPOTIIU».
Ha3piBaTh TUITBI U BUJIBI TKAHEN
[O3BOHOYHBIX KUBOTHBIX.
PaznudaTh pa3Hbie BUIBI U THITHI
TKaHel. OnuchIBaTh 0COOEHHOCTH
TKaHEH! pa3HbIX TUIIOB.
CoOmronath npaBuiia 0OpaIleHus ¢
MHUKPOCKOTIOM.

CpaBHMBATh WILUTIOCTPALIUU B
yu4eOHHUKE C HaTypaIbHbIMU
00BEKTAMHU.

BrImoHATE HaOIIOIEHHE C
MOMOIIIbI0O MUKPOCKOIIA, OMTUCHIBATh
pe3yabTaTel. CoOMI0AaTh MpaBuIIa
paboThl B kKaOuHeTe, 0OpalleHus ¢
mabopaTopHBIM 000PYIOBaHUEM

Kinetka: ctpoenue, |[Ctpoenue opranusma  MI3y4uTh CTpoeHHE, 1 HasbiBaTh OCHOBHBIE YacTH KJIETKU. [MuKpockon nuppoBoi,
XMMHAYECKHI COCTaB [UEJIOBEKA: KJIETKH, XUMUYECKHIA COCTaB OnwuceBaTh (YHKIIMKA OPTaHOUOB. [MHKpPOIpEnapaTsl,
158 TKaHH, OPTaHbl, CHCTEMBI [KJIETKHU TaK K€ OOBACHATH MOHATHE «PEPMEHT».  |1abopaTOpHOE
PKI3HEIEATeIbHOCTh [0OpraHoB. MeTo b MPOIIECCHI PaznuuaTh nporecc pocTa u npoiecc po0opyaoBaHue
M3Y4YECHUS JKUBBIX PKU3HEESATEIIbHOCTH [Pa3BUTHUSL.
OpPTaHU3MOB: OmnuchIBaTh MpoIece ACICHUS
Ha0JI0/IeHNE, KJICTKU. BBIMONTHATH 1a00paTopHBbIii
M3MepeHue, OTIBIT, HAOIIOIATh MPOUCXOISIIIE
AKCIIEPUMEHT. sIBIIEHUS, GPUKCUPOBATH PE3YIbTAThI
JlaGoparopHas pabota Ne HAOJIO/ICHUS, 1e1aTh BHIBOJIBI.
1 «/leficTBue depmenta Cobmto1aTh mpaBuiia padoThI B
KaTaya3bl Ha IEPOKCH/T KabuHeTe, 00paeHus ¢
BOZOPOI» 1a0b0paTOpHBIM 000PYJOBAHHEM
Tkanu Crtpoenue opranu3ma  |O0OOUIUTH U YTITyOUTh 1 OnpenensiTb NOHATHS: «TKaHbY, Muxkpockorn 1uppoBoH,

MUKpOIpenapaThl TKaHeH

2.

OnopHo-ABHUraTe/bHasA cucrema. (8 yacon)

Cxkener. CTpoeHue,
COCTaB 1

Ornopa u JBHKEHUE.

OnopHo-aBUTaTENbHAS

M3ydnTh cCTpOoEHUE,

COCTaB U THUIIBI

1

Ha3srIBaTh yacTu ckeera.

OmnuceIBaTh (YHKIIUU CKEJIETA.

Pabota ¢ mymshkom

«CKelIeT 4eI0BEKaY ,




COCTUHEHUE KOCTEMH.
JlaGoparopHas
paborta Ne 3
«CTpoeHHEe KOCTHOM
TKaH»
JlaGoparopHas
pabota Ne 4 «Cocras
KOCTEN»

cucreMa. MeTo b
I/I3y‘IeHI/I$I JKHUBBIX
OpPraHU3MOB:
HaOII0OIeHUE,
H3MepeHue,
AKCIICPUMEHT

COCAMHCHUS KOCTeH

OnuchIBaTh CTPOCHHE TPYOUATHIX
KOCTEH U CTPOCHHE CYCTaBa.
PackpriBaTh 3HaUCHUE
HaJIKOCTHHUIIBI, XPSIIA, CYCTaBHOU
CYMKH, Ty04YaToro BEIIECTBA,
KOCTHOMO3TOBO MMOJIOCTH, KEITOTO
KOCTHOI'O MO3ra.

OOBACHITH 3HAYEHHE COCTABHBIX
KOMITOHEHTOB KOCTHOM TKaHH.
BEITIONHATE JTa00paTOPHBIC OTIBITHI,
(bUKCUPOBATH.

mabopaTopHOe
00opyoBaHue s IPO-
BE/ICHUS OITBITOB.
DNIEKTPOHHBIEC TAOJHUIIBI U
1aKaThI

CKeJIET TOJIOBBI U
TYJOBHIIA

CxeJeT roJIOBBI U
rynoBuina. Ckener
KOHEYHOCTEH.
CtpoeHue ckenera
MMOSICOB KOHEYHOCTEH,
BEPXHEU U HUKHEU
KOHEYHOCTEH

3y4uTh CTpOCHHE U
0COOEHHOCTH CKeJleTa
TOJIOBBI Y TYJIOBHILA

OnuceIBaTh ¢ HOMOIIbIO
WITIOCTPAIMK B ydeOHUKE CTPOEHHE
uepena. Ha3piBaTh OTIETBI
[03BOHOYHHMKA U YaCTH IO3BOHKA.
PackpsIiBaTh 3HaYEHUE YacTEN
[103BOHKA.

OOBACHATDH CBA3b MEXKY CTPOSHUEM
U QYHKIIUSMH [T03BOHOYHUKA,
rPYAHOU KIETKH

Pabota ¢ mymnsxom
«CKeJeT yeloBeKay
DIIEKTPOHHBIE TAOTUIIBI U
1aKaThI

CKkeneT KOHEUHOCTEH
1. p.

CkeneTr KOHEUHOCTEN
CtpoeHue ckenera
[0sICOB KOHEYHOCTEM,
BEpXHEN 1 HUKHEU
KOHEYHOCTEH.
«MccnenoBanue
CTPOEHHUSI IJIEYEBOTO T0-
sIcay

M3y4uTh CTpOCHHE
CKeJIeTa IOsSCOB U
CBOOOTHBIX
KOHEYHOCTEH

Ha3zriBaTh yacT CBOOOIHBIX
KOHEUYHOCTEH U ITOSICOB
KOHEYHOCTEH.

OmnuceIBaThH ¢ ITIOMOIIBIO
WJLTIOCTPAIUil B y4eOHUKE CTPOSHUE
CKeJIeTa KOHCYHOCTEH.

PackpbiBaTh NPUUMHY pa3Inuus B
CTPOCHUH T105ICA HIKHUX
KOHEUHOCTEHN y MY>KUHUH U KEHIIUH.
BBISBISITE 0COOCHHOCTH CTPOCHUS
CKejleTa KOHEUHOCTEH B X0JIe
HaOII0ICHUS HATypaJTbHBIX

00BEKTOB

PaGora ¢ mymskoMm «Cke-
JIET YeIOBEKA»
DNEKTPOHHBIE TAOIUIIBI U
IUIAKATEI




[lepBas momo1p mpu
TpaBMax:
PaCTSKEHUU CBS30K,
BBHIBUXAX CyCTaBOB,
repenomMax KocTei

Ornopa u JBHKEHUE.
OnopHo-AaBUTaTEIbHAS
cucrema. [Ipodpunaktuka
TpaBMarusma. llepBas
[TOMOILIb ITPY TPaBMax
OIOPHO-JIBUTATEIIbHOMN
CUCTEMBI

MN3yduTh IpUEMBI
MEepPBOM MOMOILH B
3aBUCUMOCTH OT BHJIa
TPaBMBI.

Onpenenars NOHATHS:
«PACTSHKEHUE», «BBIBUXY,
(IIEPEIIOM.

Ha3biBaTh pHU3HAKU PAa3INYHBIX
BUJIOB TPaBM CYCTaBOB M KOCTEH.
OnuceiBaTh NpUEMBI IEPBOI
[IOMOILIY B 3aBUCUMOCTH OT BHJA
TPaBMBbI.

AHaIIM3UPOBATh U 0000IIaTh
MH(OPMALIUIO O TPaBMaxX OTIOPHO-
NIBUTaTE€JIbHOU CUCTEMBI U IIPUEMAX
0Ka3aHUs EPBOM IOMOIIU B X0O/1€
pa3pabOTKU U OCYIIECTBICHUS
rosoBoro npoekra «Kypcel nepoi
MOMOIIM JUIsI IIKOJIbHUKOBY

Pabota ¢ mymshkom
«CKelleT 4eloBeKa»
JJICKTPOHHBIC TAOJIHIIBI U
MTAKAThI

MBIIB

Onopa 1 1BUKEHHE.
OnopHo-/BUTaTeNbHAs
cucrteMa. MeToibl
M3y4eHUs! JKUBBIX
OpPTaHU3MOB:
HaOI0ACHUE,
M3MEpeHue,
HKCIEPUMEHT.
[IpakTudeckas padora:
«3yueHue
[PaCTIOIOKEHHS MBIIIIT]
TOJIOBBI»

PackpbITh CBA3b
(YHKLIHUU U CTPOEHHUS,
A TAaK)KE pa3Iudui
MEXIY IIAJAKUMU U
CKEJIETHBIMU
MBIIIILIAMH Y€JI0BEKA.

PackpbIiBaTh CBsI3b QYHKLUU U
CTPOEHMS Ha IPUMEPE PA3NIUUUI
MEXy TJIaJKUMH U CKEeJIeTHBIMU
MBIIIIAMH, MUMWYECKUMU U
PKEBATEJIbHBIMHU MBIIIIIAMH.
OnuceIBaTh ¢ IOMOIIIBIO
WJUTIOCTpAIUil B ydeOHUKE CTPOEHUE
CKEJIETHON MBILIIIBI.

OnurchIBaTh yCIOBHSI HOPMAJIbHOMN
PabOThI CKETIETHBIX MBIIIII.
HazbiBaTh OCHOBHBIE IPYTIIBI MBIIIII.
PackpbIBaTh NPUHIUI KPETIJICHUS
CKEJIETHBIX MBIIII] Pa3HbIX YacTeil
Tena.

BbIABIIATE 0COOEHHOCTH
[PacIIOI0KEHUSI MUMHYECKHUX U
PKEBATEIIBHBIX MBIIIL B XOZC

HaOJII0ACHNS] HATYPAIbHBIX

Muxkpockorn 1uppoBoH,
MUKpOTIpenapaThbl
MBITIIEYHON TKaHH.
JNIEKTPOHHBIE TAOIHUIIBI




00BEKTOB

Pabora MbILILL

Ornopa u IBUKEHHE
OnopHO-IBUTATEIbHAS
crcTemMa. MeToanl
M3YYCHHS KUBBIX
OpPTaHU3MOB:
HaOJII0IEHHE,
M3MepeHue,
PKCIICPUMEHT

OOBSICHUTh MEXaHU3M
PaOOTHI MBIIIIL U
MPUYUHBI
HACTYTIJICHUS
yromienus. CpaBHUTh
ITUHAMHYECKYIO U
CTaTHUYECKYIO paboTy
MBIIIIII.

OnpenensiTb MOHATUS «MBIIILbI-
QHTArOHUCTHI, «MBIIIIIIbI-
CUHEPTUCTBI».

OOBSACHATH YCIIOBHSI ONITUMAJILHON
[PabOTHI MBIIIIII.

OnuceiBaTh Ba BUAA PAOOTHI MBIIIIL.
OOBACHATH IPUUNHBI HACTYTIJICHUS
YTOMJICHHSI MBIIIII] U CPAaBHUBATh
TMHAMHYECKYIO U CTATUYECKYIO
pabOoTy MBIIII] IO ’TOMY MPU3HAKY.
DopMyIMpOBaTh MPaBUIIa TUTHEHBI
(bU3HUECKUX HArPy30K

[udposas naboparopus
Mo GU3HOJIOTHHU (JATIUK
cuIoMep)

3. KpoBb u kpoBooGpanienue (9 yacon)

BuyTtpenuss cpena.
3HaUYCHHE KPOBH U €€
COCTaB

Tpancnopt BelecTs.
BryTpenHss cpena
OpraHus3Ma, 3HaueHue e
[MOCTOSIHCTBA.
KpoBeHnocHas u
nmuMdaTraeckas
cucteMbl. KpoBs.
JIumdpa. Meroast
M3Yy4EHUS JKUBBIX
OpraHU3MOB:
HaOJII0IeHNE,
3MepeHue,
DKCIIEPUMEHT.
JlaGopaTopHas pabota
Ne 5 «CpaBHEHME KPOBU
YeloBeKa ¢ KPOBbIO
TISITYTITK A

M3y4nTh BHYTPEHHIOIO
Cpeny opraHusma
UenoBeKa, e
CTPOEHHE, COCTaB U

(byHKLINN.

1

OnpenensaTs NOHATHS: «TOMEOCTa3,
«(opMeHHBIE 2TIEMEHTBI KPOBHY,
«I1J1a3May», «AaHTUTEH», «AHTUTEIIO».
OOBSICHATDH CBSI3b MEX]ly TKAHEBOU
PKUIKOCTBIO, TUMQOI U TU1a3Mon
KpOBU B OPTaHU3ME.

OnuceiBaTh QYHKIIMHU KPOBH.
HazbiBaTh GyHKIIUN 3pUTPOIIUTOB,
TPOMOOIIMTOB, JIEUKOIIUTOB.
OnurceIBaTh BKJIAJ PyCCKOM HAYKHU B
[pa3BUTHE MEAULIMHBI.

OmnuceIBaThH ¢ ITIOMOIIBIO
WILTIOCTpAIMii B yueOHUKE Ipoliecc
CBEPTHIBAHUS KPOBH U (HarouuTos.
BbIMonHATE 1abopaTopHbIe
HaOJIIOEHUS C IIOMOIILIO
MUKPOCKOTA, (PUKCUPOBAThH
[pe3yabTaThl HAOIIOJECHUH, J1e1aTh

IBEIBOBI.

Mukpockon HuppoBoH,
MUKpOTpenapaThbl




CoOmronaTh paBuiIa paboThl B
KaOuHeTe, 0OpaIIeHus ¢
mabopaTOpHBIM 000PYI0BaHUEM

10 |dBwmwxenue kpoBw 1o [paHcropT BELIECTB. M3y4nTh IPUYMHBI OnuceIBaTh € IOMOIIBIO [{udposas naboparopust

COCYyZIaM. KpoBeHocHas u NIBUKEHMS KPOBH 110 WIITIOCTpALMi B ydeOHUKE CTpOeHHe 10 (U3NOJIOTHH (IaTYUK

nmuMdaTraeckas cocyam. Cep/illa U MPOIIECC CEPACUHBIX HCCO)

cucreMmsl. KpossHoe cokpateHnii. CpaBHUBATh BUJBI

NTaBJICHUE U MYJIbC. KPOBEHOCHBIX COCY/I0B MEXY

MeTo1bl U3yUYeHHUs COOOIA.

PKUBBIX OPI'aHHU3MOB: OnuceiBaTh CTPOEHUE KPYTOB

HaOJII0IEHHE, KpOBOOOpAIICHHS.

3MepeHue, [lonumarsb paznuuve B

DKCIIEPUMEHT. VICII0JIb30BaHUU IIPUJIAraTeIbHOIO

[IpakTrueckas padbota «apTepHAIbHBIIN» MPUMEHUTEIIBHO K

«Onpenenenune YCC, BUly KPOBH U K COCyJaM

CKOPOCTH KPOBOTOKA»,

«MccnenoBanue

pedIEeKTOPHOTO MPUTOKA

KPOBH K MBIIIIaM,

BKJIFOUMBILIUMCS B

aboTy»
11 |Perynsauus pabotsl |[KpoBeHOCHas U M3yuuts paboTy PackpsIBaTh NOHATHSL: Ludposas nabopatopus

cepAlla M COCYAOB. [muMdarnyeckas cepAa oT (PU3NYECKUX (TPEHUPOBOYHBIN 2P PexT», 10 (PU3NOJIOTHH
[IpenynpexaeHue  [CUCTEMBI. Harpy30K W BIMSIHUS «(pyHKIIMOHANBHAS TPO0a, (apTepHUaIbHOTO ABJICHMS)

3a0oneBaHUi cepana
1 COCYIIOB.

Bpen TabakokypeHusl.
MeTo/1bl U3y4eHHUs
PKUBBIX OPraHU3MOB:
HaOJII0IeHNE,
M3MEpEHHE,
PKCIIEPUMEHT
[TpakTuyeckas padora:
«JlokazaTtenbCTBO Bpena

Tab0AKOKYpEHHSI»

OKPYXKaIOIIEeH CPeIbl.

HCTaTHUBHBIX (I)aKTOpOB

«IaBsIIas IOBI3KaAY,
OKTYT». OOBSICHATH BAXKHOCTH
CUCTEeMaTUYECKUX (PU3UIECKUX
Harpy30K JiJisi HOPMaJIbHOTO
COCTOSIHMSI Cep/Ila.

Paznuyarh npu3HAKU Pa3IuIHBIX
BU0B KPOBOTECUCHHIA.
AHaTM3UPOBATHh U 0000IIaTh

MH(GOPMAIIHIO O TIOBPEXKICHUSIX




OpraHoOB KPOBEHOCHOU CHCTEMBI U
MpuéMax OKa3aHWsl MEPBOM ITOMOILH
B XOJI€ MPOJIOJDKEHUS pabOThI HAJ|
FOTOBBIM TPOEKTOM «Kypchl epBoi
[OMOILHY JUIs IIKOJIbHUKOBY

12 |O606menue o Teme |YKperuieHue 310poBbs.  [BocrnurTanue 1 Pa3nnyath NpU3HAKU Pa3IUYHbIX [{udposas madboparopusi
3 Biusaue puznueckux — [0eperHOTO BUJIOB KPOBOTCUYCHHIA. M0 GU3HOJIOTHHN (JATIUK
Brusiane YIIpa)KHEHUI Ha OpraHbl (OTHOLICHHUS K CBOEMY OnuceIBaTh C TOMOIIBIO YCC u apTepraabHOTrO
(buznuecKux 1 CUCTEMBI OPTaHOB. 3I0POBBIO, IPUBHUTHE WLTIOCTPAIHiA B yaeOHUKE MEPhI TaBJICHMUS)

YIpaKHEHUH Ha MeTtoasl n3y4eHus MHTEpEca K U3YUYCHUIO OKa3aHUs NEPBOM MOMOLIH B
CepIeHHO- PKUBBIX OPT'aHHU3MOB: mpeaMera. 3aBHUCHMOCTH OT BUA
COCYIUCTYIO HaOro1eHue, KPOBOTEUYCHHSI.
CUCTEMY M3MepeHue, BbINOMHATE OMBIT — OpaTth
DKCIIEPUMEHT. (hyHKIIMOHATIbHYO NTPO0Yy;
[TpakTuyeckas padora: (buKCUpOBaTh Pe3yIbTAThI;
«DYHKIINOHATIHHAS MPOBOJIUTH BHIYMCIICHUS U JIENIaTh
CepAEeYHO-COCyqUCTast OLIEHKY COCTOSIHMSI Cep/1ia o
mpo- 6a» [pe3yJbTaTaM OIbITA.
CoObmnronate npaBuiia paboThl B
KaOuHETe, 0OpaleHus ¢
1abopaTOpHBIM 000PYIOBAHHUEM.
AHaTM3UPOBATHh U 0000IIATh
MH(POPMAIIHIO O TIOBPEXKICHUSIX
OpraHoB KPOBEHOCHOUW CUCTEMBI U
[puéMax OKa3aHUs MEPBOU ITOMOILH
B X0JI€ MPOJAOHKEHUS pPaOOTHI HAJT
roTOBBIM IpoekToM «Kypchbl nepBoit
MTOMOIIIN JIJIS| IKOJIbHUKOBY
4. /IpixaTesibHadA cucTemMa (5 4acoB)
13 Crpoenme nerkux. |[Ipixanue. JpixaTensHas [3y4uTh cTpoeHue 1 OnuChIBaTh CTPOCHHE JIETKUX [{ndposas nabopaTopus

["a3000M€eH B JIErKUX
U TKAHSIX.

crcrema. ['a3000MeH B
IIETKNX W TKaHAX.

MeTtoas! U3y4eHus

VICTKHX U MCXAaHHU3M
ra3o00MeHa.

yenoBeka. OObACHATH
MPEUMYIIIECTBA aTbBEOJIIPHOTO

CTPOEHHUs JIETKUX 10 CPABHEHUIO CO

M0 SKOJIOTHH (JaTYUK
OKHCH YTIIEPO/a,
KICJIOPOJIa, BIAXKHOCTH)




PKHBBIX OPTaHU3MOB:
HaOJII0IeHUE,
M3MepeHue,
PKCIIEPUMEHT.
JlaGopaTopHas pabora
No 6 «CocTtaB BabIXaeMo-
IO ¥ BBIJIBIXaEMOT'0 BO3-

Tyxa»

CTPOEHUEM JIETKUX Y
[pEICTaBUTENEN IPYTUX KIIACCOB
[103BOHOYHBIX KUBOTHBIX.
PackpsIBaTh poJib reMoryioonHa B
razoo0MeHe.

BEIMONIHATE 1a00PaTOPHBIN OIBIT,
nienaTh BHIBOJ 110 pe3yJibTaTaM
onbiTa. Co0nroAaTh npaBuiia paboThl
B KaOMHETE, 00OpaIeHus ¢
1a00paTOpHBIM 000PYJOBAaHHEM

14 |/IpixaTenbHbIe Jlpixanue. [pixarensHas [ChopMupoBarthb OnuceiBath QyHkuu auadparmel.  |[[{udposas naboparopus
NIBYDKEHUS cucrema. Bpen 3HAHUS O MEXaHHU3ME Ha3piBaTh Opranbl, y4acTBYIOIIKE B [0 (PU3HOIOTHH (JaTYNK
TabakoKypeHUs. MeTOIbl [IbIXaTeIbHBIX MpoIecce bIXaHMsI. YaCTOTHI JIBIXAHHS)
M3YUEHUS KUBBIX BY)KEHUH, pa3BUBAThH BEITTOTHATE JTa00PAaTOPHBIN OIBIT HA
OpPraHU3MOB: MOHATHE TOTOBOH (MJIM U3rOTOBJICHHOMN
Ha0JIt0/1eHNeE, «ra3000MeH. CaMOCTOSITENILHO ) MOJIENH,
M3MepeHue, Ha0JII0/1aTh POUCXOASIIE SIBICHUS
HKCIICPUMEHT. W OITUCHIBATH MPOIIECCHI BIOXA U
JIaGoparopHas paboTa BBI10XA.
Ne 7 «/IpixaTenbHbie Cobuto1aTh mpaBuiia padoThI B
MBUOKEHUS Perymsims KaObuHeTe, 00OpaleHus ¢
ITBIXQHUS. mabopaTOpHBIM 000PYI0BAaHUEM
15 |bone3nu opranoB  |[['urneHa opraHoB [To3HaKOMUTHCA C PackpbIBaTh MoHATHE <«okM3HeHHas  [[{udposas mabopaTopus

JIBIXaHU I

neIxadus. 3a00eBaHnus
OpPraHOB JBIXaHUS U UX
MpeIynpexIeHue.
WHeKmonHbIe
3a00JIeBaHUS U MEPHI UX
npodunakTuku. Bpen
Ta0aKOKypeHHs.
[TpakTuyeckas padora:
«Onpenenenue

3aIllbJICHHOCTHU BO3J1yXa»

OCHOBHBIMH BHJIaMU
3a00JIeBaHU OPraHOB
ITBIXaHUS, BBISIBUTD
MyTH 3apakeHUs U
MepbI TPOPUITAKTUKI

EMKOCTB JIETKUX».

OOBACHATH CYTh OITACHOCTH
3a00JIeBaHUS TPUIITIOM,
TyOepKyII€30M JETKUX, pAaKOM
NETKUX.

Ha3piBath akTopsl,
CIIOCOOCTBYIOIIHE 3apa’KEHUIO
TyOepKyI€30M NETKUX.
HasbiBaTh MEpBI, CHUKAIOLINE

BCPOATHOCTL 3apaKCHU 60JI€3H$IMI/I,

10 3KOJIOTHH (JaTYUK
OKHCH YIJIepoza)
mabopaTopus 1Mo
(du3uonorum (IaTUuK
YaCTOTHI JAbIXaHMUS)




repeaBaeMbIMU YEPE3 BO3AYX.
PackpbIBaTh CIIOCOO UCTIOIB30BaAHUS
(bmrooporpaduu st TUarHOCTHKA
MaTOr€HHBIX U3MEHECHUH B JIETKUX.
OOBSACHATH BaKHOCTb TUTHEHBI
[OMEILIEHUM U JbIXaTeIbHON
TUMHACTUKH JUJTsl 30POBbSI YEJIOBEKA.
[TpoBOANTH OMBIT, PUKCUPOBATH
pe3yNbTaThl U I€TaTh BHIBOJ 110
[pe3yJIbTaTaM OIIbITA.

Cobmto1aTh mpaBuiia padoThI B
KaOuHEeTe, 0OpaIIeHus ¢
1a0b0paTOpHBIM 000PYJOBAHHEM

. 5. InmeBapuTeabHas cucrema. (7 4acos)

16 [Bnauenue nuuwm u e€ [[Iutanue. [lumesapenue. I3yunts 3HaueHne u 1 OnpenensaTs NOHATHE JJIeKTPOHHBIE TaOIHIIbI U
COCTaB [TumeBapuTenbHas CTPOEHHUE Pa3IUYHbIX «ruiieBapeHney». OnuchIBaTh C [J1aKaThl.
cucrema. Metozpl OpraHoB OMOIIBIO WILTIOCTpanuii B yueOHuke|l [nudposas madopatopus
M3Y4YEHUS] JKUBBIX MUIIEBapEHUsI. CTpOEHHE MUILEBAPUTETHHON o sKosoruu (naruyuk pH)
OpPraHU3MOB: CHUCTEMBI.
HaOIro1eHuE, HazbiBaTh QyHKIIMHN pa3Iu4HbIX
3MEpEHHE, OpraHOB IUIIEBAPEHUSI.
PKCIIEPUMEHT. HasbiBaTh MecTa BrajieHus
[IpakTuyeckas padora: MULIEBAPUTEIbHBIX JKENE3 B
«OnpeneneHne MecTo- MUIIeBapUTEIbHBIN TPAKT.
M10JIO>KEHHUS CITFOHHBIX BBINOJHATE ONBIT, CPAaBHUBATh
KEIIe3» [pe3yIbTAaThl HAOIIOJEHUS C
OINHCaHHEM B yUeOHUKE
17 [[IumeBapenue B [Tutanue. [Iumesapenue. PackpbiBaTh QYyHKIIUN 1 PackpbIBaTh QYHKIIUU CITIOHBI. Ludpoas nabopatopus

[POTOBOM IOJIOCTH U B
PKEITYJIKEe

[TureBapuTenpHast
crucTeMa. MeToabl
I/I3y‘IeHI/I$I JKUBBIX
OpraHU3MOB:
HaOII0IeHNE,

CIIIOHBI U
PKEITYIOYHOTO COKa
IS TIporiecca
MUIIICBApCHUSI.

OnuceIBaTh CTPOEHUE JKETYJOUHOM
cTeHKU. Ha3plBaTh akTHBHBIE
BEILECTBA, JEHCTBYIOLIUE Ha
MUIICBOW KOMOK B JKEIIyJIKE, U UX

(yHKIMH.

o sKooruu (naruuk pH)




M3MepeHue,
HKCIEPUMEHT.
JlaGopaTopHas pabora
No 8, 9 «/lelicTBue
(hepMEeHTOB CIIIOHBI Ha
KpaxMmamn», «/lelicrBue
(hepMeHTOB
PKEeITyJJOYHOTO COKa Ha
Oenku

BEITOTHATE J1a00PaTOPHBIE OIBITHI,
HAO0JII01aTh TPOUCXOISINNE STBICHHS
W JIeNIaTh BBIBOJI IO PE3yJIbTaTaM
HAOJIOACHUH.

CoOmronaTh paBuia paboThl B
KaOuHeTe, 0OpaIieHus ¢
1abopaToOpHBIM 000PYIOBaHHEM

6. 00

MeH BellecTB M YJHepruu. Buramunni (3 yacoB)

18 [Hopwmsl nutanus ParoHanbHOe MUTaHKE. |Y CTaHOBUTh 1 OnpenensaTs NOHATUS «OoCHOBHOU  [[ludposas mabopaTopus
Hopwmbl 1 pexxum 3aBUCUMOCTb MEXIY 00MeH», «00IIHi 0OMEn. 10 (U3NOJIOTHH (TATYUK
MUTAHUS. TUIIOM JI€ATEIbHOCTH CpaBHMBATh OPraHU3M B3pOCJIOr0 U [4acToThl AbixaHus, YCC,
MeToabl H3y4eHus YeoBeKa 1 HOpMaMu peO&HKa 1o TIoKa3aTeIsiM OCHOBHOTO [apTEPHAIHLHOTO JIaBJICHNS)
PKMBBIX OPTaHU3MOB! MUTaHUs, Yepes oOMeHa.

Ha0Jt0/IeHNeE, OCHOBHBIE TTOHSTHS: OOBSACHITH 3aBUCUMOCTb MEXKTY
M3MEepeHue. «(OCHOBHOW OOMEH, TUIIOM JIEATEIbHOCTH YeJIOBeKa U
[IpakTuueckas pabora: [«oOLIIMIl OOMEH. HOpPMaMU ITUTaHUSL.
«Onpenenexue [IpoBOIUTH OLIECHUBAHUE
TPEHUPOBAHHOCTH TPEHUPOBAHHOCTH OPTaHU3Ma C
OpraHuzMa 1o OMOIIBIO (DYHKIIMOHATIBHOM MPOOHI,
(hyHKIIMOHATTEHOM (bUKCUPOBATh PE3yabTATHI U JIeTIaTh
npooe» BBIBOJI, CPaBHUBAs
HKCIIEPUMEHTATbHBIE JAHHBIE C
STaJIOHHBIMU
10. HepBHasi cuctema (5 yacoB)

20 |ABTOoHOMHBIN oT/AEN [HelporymopanbHas M3y4uTh CTpOEHUE U 1 Ha3zpiBaTh 0c0O€HHOCTH paboThHI [{udposas naboparopust
HEPBHOM CUCTEMBI.  [PETYJISIUS MPOLIECCOB  3HAYEHUE aBTOHOMHOMN AQBTOHOMHOTO OT]IeJIa HEPBHOU 1Mo (HU3HOIOTHH TaTINK
HeiiporymopanbHas pKU3HEAEATEIbHOCTU HEPBHOM CHCTEMBI CHCTEMBI. ApTEpUaIbHOTO JaBICHUS
perymsIus opraHu3zma Pa3nuyarh ¢ MOMOIIBIO (Trynbca)

WILTIOCTPAIK B yueOHUKE
CUMIIaTUYECKHN 1
MapacuMIaTHYECKU OJOTACIIBI




AQBTOHOMHOT'O OTJI€J1a HEPBHOM
CHCTEMBI 10 0COOEHHOCTSIM
CTPOEHHUS.

Pa3nuyarh mapacuMIIaTUYECKUI U
CUMITaTUYECKUI MOAOTAENbI 110
0COOCHHOCTSIM BIIMSIHHSI Ha
BHYTPEHHUE OpraHbl.

OOBACHATH HAa IPUMEPE peaKluu Ha
CTpECC COIIaCOBAHHOCTb PAOOTHI
PKEIE3 BHYTPEHHEU CEKPELIMU U
OT/IEJIOB HEPBHOI CUCTEMBI,
pa3yinuue MeXay HEPBHOU U
ryMOpaJIbHOW peryssinueit mno
o011eMy XapakTepy BO3JeiCTBUS Ha
OpTraHH3M.

BbINOTHATE OMBIT, HA0IO1ATh
IPOUCXOSAIINE IPOLECCH U
CpPaBHMBATh [1OJIyYE€HHBIE
PE3YJIBTAThI OIbITA C 0’KUIAEMBIMU
(ONMCaHHBIMU B TEKCTE YUYEOHHKA)

8. Koxka. (4 yacos)

19

Ponp K0XH B
TEPMOPETYJIALINI

Pois kK0xH B
TePMOPETYJISLINH.
3aKanTuBaHUE.

Oxa3aHue nepBou
[TOMOIIIH MPHU TETIOBOM U
COJIHEYHOM yJapax

PackpbIBaTh poOJIb
KOXU B
TEPMOPETYJISLINH.
OnuceIBaTh MPUEMBI
MEPBOM MOMOIIY IIPH
TEIJIOBOM U
COJIHEYHOM yJape.

1

KnaccudunupoBats NpUYHHbBI
3a00JIeBaHUN KOXKH.

HaspiBaTh NpHU3HAKK 0XOra,
00OMOPOKEHUST KOXKHU.

OnuChIBaTh MEPHI, MPUMEHSIEMbIS
[P 0XKOoraxX, 00MOPOKECHHUSX.
OnuUChIBaTh CHMITTOMBI CTPUTYIIETO
nuIIas, Y4eCOTKH.

HasbiBaTh Mepbl MPOPHIAKTUKI
MHDEKIIMOHHBIX KOXKHBIX
3aboseBanuid. OnpeaensaTh MOHATHE

«repMmoperyisinusy. OnucsBaTh

Ludposast maboparopust
M0 (pU3HUONIOTUYU TATUUK
TEMIIEPATyPhI U
BJIAYKHOCTH )




CBOMCTBA KOXKH, IO3BOJISIOLIME €1
BBITOJIHATH (PYHKIIUIO OpraHa
TEPMOpPETYJIALUY.

PackpbiBaTh 3HaUE€HUE 3aKAJMBAHUS
U1 OpraHu3Ma.

OnuceIBaTh BUJIbI 3aKAIMBAIOIINX
poLeayp.

HaspiBaTh IpU3HAKK TEILIOBOTO
yaapa, COJIHEYHOT 0 yAapa.
OnuceiBaTh NPUEMBI IEPBOI
[IOMOILY ITPH TEIUIOBOM yJape,
COJIHEYHOM YJape.

AHaIIM3UPOBATh U 0000IIaTh
MH(}OPMALINIO O HAPYILIEHUAX
TEPMOPETYJIALNN, TOBPEXKIECHUAX
KOXH U IIpUEMax oKa3zaHus NepBOn
[IOMOIIM B XOJI€ 3aBEpIIECHUs paOOTHI
HaJ 1poekToM «Kypcel nepBoi

IMMOMOIIIH OJI IIKOJbHUKOB))

TemaTnuyeckoe JIAHMPOBaHNE MaTepHaJia B 9 kiacce
«O0uue 3aKOHOMEPHOCTH KU3HU»

Yacts 1. O61mue 3aKkOHOMEPHOCTH KU3HU
Yacts 2. 3aKkOHOMEPHOCTH KU3HH HA KIIETOYHOM YPOBHE

Yactp 3. 3aKkOHOMEPHOCTH JKU3HU Ha OPraHU3MEHHOM YpPOBHE

Yacts 4. 3aKOHOMEPHOCTH TPOUCXOKICHUS M PA3BUTHUS KU3HU HA 3eMile
Yactp 5. 3aKkOHOMEPHOCTH B3aMOOTHOIIEHUI OPraHU3MOB U CPEJIBI

Ne i/t

Tema

Conepxanue

[leneBas ycTaHOBKa
ypokKa

Koi-Bo
4acoB

OCHOBHbBIE BH/IBI ICATCILHOCTH
oOyJaromuxcs Ha
YPOKE/BHEYPOUHOM 3aHITHH

Hcnonp3oBanue 060py10-
BAaHHUC




1. 3aKOHOMEPHOCTH KM3HHU HA KJIeTOYHOM YpoBHe (10 1)

BCIICCTBA B KJIICTKC

M3y4EHHOTO MaTepHaa.
OcobenHOCTH
XHUMUYECKOI0 COCTaBa
PKUBOM KJIIETKH H €TI0
CXOJICTBO y Pa3HbIX
THITOB KJIETOK.
Heopranuueckue u
OpraHMYeCKHUE BEIIECTBA
kietku. ComepxaHue
BO/JIbI, MUHEPAJIbHBIX

COJIEH, YTIIEBOJOB,

COCTaB y pa3HbIX THU-
OB KJIETOK.

HEOpraHNYeCKue U OpraHnvecKue Be-
[IeCTBA KJICTKH.

OOBACHATH (PYHKIIMU BOJIBI, MHHE-
[pAJIbHBIX BEILECTB, OEIKOB, YTIEBO-
710B, JINITU/I0B M HYKJIEMHOBBIX KHC-
JIOT B KJIETKE.

CpaBHMBAaTh XUMHUYECKUN COCTAB
KJIe- TOK JKUBBIX OPTaHU3MOB U Tel
HEKH- BOM IPUPOJIBL, AENIATh
BBIBO/IbI

MHoroo6pasue O600meHre panee M3yunTh MHOTOOOpA- 1 OnpeaenarTb OTINIUTEIbHbBIE Mukpockor nudpoBoi,
KJICTOK M3Y4EeHHOT'O MaTepuaia. [BHe KJIETOK SYKapHoT U MPU3HAKH KIETOK MPOKAPUOT U MUKPOIPENapaThl.
MHorooOpasue TUIIOB  [BBIIBUTb OCOOEHHOCTh PYKapHOT.
KIICTOK: MX CTPOCHHUS Pa3HBIX [TpuBOANTH PUMEPHI OPTAHU3MOB
CBOOOJHOXMBYIIIME U [LAPCTB [POKapUOT U 3yKapuoT.
00pa3yronme TKaHH, XapakTepHu30BaTh CYIIECTBCHHbIC
[IPOKAPHUOTHI, [PU3HAKU XKU3HEJESTEIbHOCTH
HYKapHOTHL. Pojb CBOOOTHOKHUBYIIECH KICTKH U
YUEHBIX B U3YUEHHUH KJIETKH, BXOSIIEH B COCTaB TKaHH.
KIICTKH. Ha3bpiBaTh MMEHa yYEHBIX,
JIaGoparopHas paboTa Ne [OJIOKHBILUX HAYaJI0 U3YyYEHUIO
1 «Muoroo6pasue KJICTKU.
KJIETOK DYKapHOT. CpaBHMBATh CTPOECHHUE
CpaBHeHUE [PACTUTENLHBIX M KUBOTHBIX KIIETOK.
[PaCTUTENIbHBIX U XKHUBOT- DUKCUPOBATH PE3YNILTATHI
HBIX KJIETOK» HAOJIOCHNI 1 JIENIaTh BHIBO/IBI.
CoObmnronate npaBuiia paboThl B
KaOuHETe, 0OpaleHus ¢
1abopaTopHbIM 000pyI0BaHUEM
XHMHUECKUE O06006111eH1E paHee M3yunTh XUMUYECKAN 1 Pa3znnuath ¥ Ha3bIBaTh OCHOBHBIE  [MuKpockon nuppoBoi,

nmaboparop- Hoe 00opyIo-

YCCKOI'0 COCTaBa KJIC- TOK

BAHUC 110 U3Yy- UCHUIO XUMH-




ITUTINI0B, OETIKOB B
KJIETKE U opranusme. Mx
(dbyHKIIMHN B
PKA3HEEATEIIbBHOCTH
KJIETKU

CtpoeHue KIETKU

CTpyKTypHBIE YacTH
KJICTKH: MeMOpaHa, spo,
[IUTOILIa3Ma C
OpraHouJamMy u
BKITIOYCHUSIMHU.
OpraHou/ibl KJIETKU U UX
¢bynkuun MeMOpaHHbBIE
1 HeMeMOpaHHbIe
OpTaHOM/IBI,
OTIMYUTEITbHBIE
0COOEHHOCTH UX
CTpOEHUS U (PYHKINH

M3yauts QyHKIHH
OpPTraHOMJIOB KIIETOK,
BBISIBUTH UX
OTIIMYUTEIILHBIC
0COOEHHOCTH.

PasnumuaTk OCHOBHBIC YaCTH KJICTKHU.
Ha3riBaTh 1 0OBACHATH
CYILIECTBCHHBIC MMPU3HAKU BCEX
yactel kieTku. CpaBHUBATH
0COOCHHOCTH KJIETOK PACTEHUH U
PKHMBOTHBIX
Brinenars 1 Ha3bIBaTh
CYLIECTBEHHbBIE MPU3HAKU CTPOCHUS
OpraHOMJIOB.
Pa3nuuath opraHoubl KIETKU Ha
[pUCYHKE yueOHUKA.
OOBACHATH QYHKIIMM OTIEIBHBIX
OpPTraHOMJIOB B KU3HEACATEIHHOCTH
ACTUTEIBHON U KUBOTHOM KJIETOK

L poBoit MUKPOCKOIT U
TOTOBBIE MUKPOIPENapaThl

Pa3MHo)xenue
KJICTKU U €€
PKU3HEHHBIN ITHKIT

Pa3smMHOXeHNE KIIETKH
[TYyTEM JIEJICHUS —
00111ee CBOMCTBO KIIETOK
OJHOKJICTOYHEIX 1
MHOTOKJIETOYHBIX Opra-
HU3MOB. KieTouHoe
NeNeHNEe Y TPOKapUOT —
nelIcHHEe KISTKU HaJBOEC.
Jlenenvie KIEeTKN y
PyKkapuoT. Muto3. ®Passl
MuTO3a. JKH3HEHHBIN
[UKJT KJICTKU: HHTEepdasa,
MuTO3. Pasnenenue

KJICTOYHOI'O

V3yunTh KU3HEHHBIN
LMKJI COMaTUYECKON
KJIETKH Ha IPUMeEpe
NETAIIUXCS KIIETOK
KOPEIIKA JTyKa

XapakTepru30BaTh 3HAYEHUE
Pa3MHOXKEHUS KIETKH.
CpaBHHBATH JICJICHUE KIICTKA
MIPOKAPHOT U DYKAPUOT, JeTaTh
BEIBOJIBI HA OCHOBE CPaBHECHUSI.
OnpenensaTb NOHATUS «MUTO3» U
«KJIETOYHBIN [UKI». PUKCUPOBATH
pe3yabTaThl HAOIIOCHUH,
(hOpMyYITHPOBATH BHIBOJIBI.
Cobmronate npaBuiia paboThl B
KaOWHETE, 00OpaIeHus ¢
mabopaTopHbIM 000pyI0BaHUEM
OOBSACHIATH MEXaHU3M

ACIIPCACJICHUS HACJICACTBCHHOT' O

[{udpoBoit MUKpOCKOIT U
TOTOBBIE MUKpOIIpenapa-Thbl




COJIEP>KUMOTO Ha JIBE
OYEepHHE KIICTKH.
JlaGopaTopHas pabora
Ne 2 «PaccmarpuBaHue
MUKPOIIPENapaToB C
METSIIUMUCS KICTKaMI»

MaTepuana MeXAy AByMs
JTIOYEPHUMH KIIETKaMU y IPOKAPUOT
1 DYKapHOT.

HaspiBaTh 1 XapakTepu3oBaTh
CTaJluX KJIETOYHOT'O LIUKJIA.
Habnronate 1 onuchIBaTh
NeAIUecs KIETKU 110 TOTOBBIM
MUKpOIIpenaparam.

2. 3aKOHOMEPHOCTH JKM3HH HA OPraHu3MeHHOM ypoBHe (17 u)

pa3MeleHre OCHOBHBIX
HacTel — KOPHA U MOo-
Oera — B IBYX pa3HbIX

(hOTOCHHT3a, pAa3MHOKECHHUS.
CpaBHHBATh 3HAYCHHE ITOJIOBOTO U
06eCI0JI0r0 C0CO00B Pa3MHOKEHUS

baktepun u Bupycel |PasHooOpasue popm M3yunThb 1 Briiensts cyniecTBeHHbIE pu3Haky [L{nppoBoit MuUKpockomn u
OpPraHU3MOB: CYLLECTBEHHbBIE OakTepHii, uaHoOaKTepuil U TOTOBBIE MUKPOIIPENapaThl
0JIHOKJICTOYHBIE, MpU3HAKK OaKTepui, BHUPYCOB. OakTepuit, 1adopaTopHOe
MHOT'OKJIETOYHBIE U [UaHOOAKTEepH 1 OOBACHATH (Ha KOHKPETHBIX 000pyJOBaHUE JUIS
HEKJIETOYHBIE. BHUPYCOB MpUMepax) CTPOEHUE U 3HaUeHUe  |[(puKcanuu U OKpaluBaHus
bakrepuu xak OakTepHii, IHaHoOaKTepuil U Oaxtepuii o I'pamy
OJITHOKJIETOYHbIE BUPYCOB.

N0sIEPHBIE OPTaHU3MBI. PaccmarpuBath 1 OOBACHATH 1O
Bupycs! kak [PUCYHKY y4yeOHHKa IPOLECC
HeKkseTouHas popma [IPOHUKHOBEHUS BUPYCa B KIETKY U
KU3HU. OTINYUTETbHBIE €ro pa3MHOXKEHHUS.

0coOeHHOCTH OakTepuil n [IpuBoAUTH MpUMEPHI 3200J1€BaHUH,
BUPYCOB. 3HAUECHHE BBI3bIBAEMBIX OAKTEPUSMU U
OakTepHii U BUPYCOB B BUpYyCaMU

pupose

PacturenbHbIit ['11aBHBIE CBOMCTBA Yriyouts u 000011aTh 1 Boiaensats u 0000111aTh [{udpoBoii MUKPOCKOIT U

OpraHHu3M U €ro [paceHwii: CYILECTBEHHbBIE CYLIECTBEHHbIE IPU3HAKU PACTEHUI [FOTOBBIE MUKPOIIpENapaThl,

0COOEHHOCTH aBTOTPO(HOCTH, [IPU3HAKU PACTEHUN U U PACTUTENBHOMN KIIETKH. mabopaTtopHoe
HECIIOCOOHOCTH K [PaCTUTEIbHOU KIIETKH. XapakTepru30BaTh 0COOEHHOCTH 00opynoBaHue AJst
AKTUBHOMY [IPOLIECCOB JKU3HEIEATEIbHOCTH [IPUTOTOBJIEHHS] BPEMEHHBIX
[IepPEIBHKEHUIO, [PACTCHMI: INTAHUS, IbIXaHUS, MUKPOIIpENapaToB




cpenax. OcoOeHHOCTH
PACTUTENBHOMN KIIETKU:
MPUHAICKHOCTD K
PyKapuoTaM, HaJTuune
KJICTOYHOM CTCHKH,
[TACTU]] M KPYITHBIX
BAKYyOJIEH.

CriocoObl pa3MHOXKEHUS
[pACTEHUI: ITOJI0BOC U
oecnonoe. OCOOEHHOCTH
[MOJIOBOT'O PA3MHOKEHHS.
Turel 6ecrioaoro
Pa3MHOKEHUS:
BEreTaTUBHOE, CIIOPAMH,
NEJICHUEM KJIETKU HaJBOE

[pPaCTEHUM, JeJ1aTh BbIBOJbI HA
OCHOBE CPaBHECHHUSI.

OOBACHATD POJIb PA3TUYHBIX
[PAaCTEHUH B JKM3HU YEIIOBEKA.
[IpuBOIUTE IPUMEPHI
KCIOJIb30BAHUS YETOBEKOM PA3HBIX
CIIOCOOOB Pa3MHOXKEHUS PaCTEHUN B
XO3SIIICTBE U B IPUPOJIE

[{apcTBO IrpHOOB.
JInmaitHukn

['puObI, BX CXOJICTBO C
NpyrUMH
DYKapUOTHICCKHUMH
OpraHu3MamMu —
PACTCHHUSIMH U
PKUBOTHBIMU — U
OTJIUYHE OT HUX.
Crenuduueckue
cBoiicTBa rpuOOB.
MHuoroo6pasue u
3HaueHue rpuOoB:
[JICCHEBBIX, UIATIOYHBIX,
Mapa3suTHICCKHX.
JlunraiiHuku Kak ocoObie
CUMOMOTHYECKHE
OpTraHU3MbI; UX
MHOT000pa3ue u

3HAYCHHC

/laTp XapakTEepUCTUKY
CYILECTBEHHBIX
MPU3HAKOB CTPOCHUS U
[IPOLIECCOB
PKU3HEJESATEIbHOCTH
rpuOOB U JUIIANHUKOB

BbI1e1Th U XapaKTepH30BaTh
CYILIECTBEHHBbIE PU3HAKU CTPOEHUS
U TIPOIIECCOB XKU3HEAEATETHHOCTH
rpuOOB M JTUIIAHHUKOB Ha
KOHKPETHBIX IPHMEpPaXx.
CpaBHMBATh CTpOEHHUE IPUOOB CO
CTPOCHUEM PACTEHUH, )KUBOTHBIX U
IMIIAIHUKOB, J1€1aTh BBIBOJIBI.
XapakTepHu30BaTh 3HAUCHHE TPHOOB
Y JINIIARHUKOB [T TPUPOIBI U
YeJI0BEKA.

OTMeyaTh OMacHOCTh SIIOBUTHIX
rprOOB 1 HEOOXOIUMOCTh 3HAHUS
paBui cOopa rpubOB B pUpPOE

[{udpoBoit MUKPOCKOIT U
TOTOBBIE MUKPOITPENapaThl

rpuboB,repOoapHbIii MaTepHral

rprOOB U JUIIAHHUKOB




8 PKuBoTHbIi OCcOOEHHOCTH )KUBOTHBIX BbIIETUTH U 1 Boiensats U 06001maTh BitayxHble nipenaparsl
OpPraHu3M U €ro OpPraHU3MOB: 0000IIUTh CYILECTBEHHbIE IPU3HAKU CTPOEHUS PKMBOTHBIX PA3JIMYHBIX
0COOECHHOCTH [IPUHAJIE)KHOCTD K CYLLECTBEHHbIE 11 IPOLIECCOB KU3HEAEATEIIbHOCTH  [TUIIOB

HYKapHOTaM, [IPU3HAKU CTPOCHUS U KUBOTHBIX. HaOmronate u
reTepoTpOPHOCTD, [IPOLIECCOB OINMCHIBATh MIOBEJICHUE )KUBOTHBIX.
CIIOCOOHOCTH K PKU3HEIeATEIbHOCTH Ha3bpiBaTh KOHKpETHBIE PUMEPHI
AKTUBHOMY PKUBOTHBIX [Pa3IMYHBIX JUKUX )KUBOTHBIX U
nepeBIKEHHI0, 3a00Ta Han0oJiee pacrpoCcTpaHEHHbBIX
0 IIOTOMCTBE, IIOCTPONKa TOMAITHUX KUBOTHBIX.
KITULL (THE3, HOD). OOBACHATH POJIb PA3TUYHBIX
Jlenenue >KUBOTHBIX 110 PKUBOTHBIX B KU3HU YEJIOBEKA.
crioco6am JOObIBaHUS XapakTepu30BaTh CIIOCOObI MUTAHMS,
MALIH: [paccesieHus, NepeKuBaHUS
[PaCTUTEIBHOSIIHBIE, HEeOIaronpHUsTHRIX YCIOBHUH U
XUIIHBIE, MOCTPOMKH SKUITUIL ’KUBOTHBIMU
[apa3suTHIECKHE,
MaJaJbIIUKU, BCESIAHbIE

5. 3aK0HOMEpPHOCTH B3aMMOOTHOLICHHI OPraHu3MoB H cpeasbl (15 v)

9 |YcnoBus xxu3Hu Ha  (Cpelibl XKU3HH /laTp XapakTEepUCTUKY 1 BeI1ensaTe U XapaKTepHU30BaTh Ludposas nadboparopust o

3emiie OpPraHU3MOB Ha 3eMJIe: |0OCHOBHBIM CpeJiaM CYLIECTBEHHBIE IIPU3HAKYU CPE] PKOJIOTUH (JaTYHK

BOJHAsI, HA3EMHO- PKU3HU PKU3HU Ha 3emiie. MYTHOCTH, BJIQXKHOCTH, pH,
BO3yILIHAs, TOYBEHHas, HazbiBaTh XapakTepHbIE IPU3HAKK  [YTJIEKUCIIOrO ra3a u
OpraHu3MeHHasl. OpraHU3MOB — OOMTATENeH ITUX  [KUCIOPOJIA)
Y cioBus KU3HU Cpell )KU3HHU.
OpPraHU3MOB B Pa3HbIX XapakTepru30BaTh YePTHI
cpenax. DKOJIOTUYECKHE MPUCIIOCOOICHHOCTH OPTaHU3MOB K
(hakTOpBI: AOMOTHYECKHUE, cpene ux oOWTaHuUS.
OHOTHUYECKHUE U PacriozHaBaTh U XapakTepHu30BaTh
AQHTPOIIOT€HHbIE PKOJIOTUYECKHE (PaKTOPBI CPeIb

10 [Oxonormueckue O6001eHne panee BBISIBUTH OCHOBHBIC 1 BrinensaTe U XapakTepu30BaTh [{udposas mabopaTopus mo

poOIeMBI B

M3YUCHHOI'O MaTCpHrajia.

OKOJOTHYCCKUC

IPHUYNHBI S9KOJIOTHICCKHUX HpO6JICM B

PKOJIOTUU (HATUYUK




onocdepe. Oxpana
[IPUPOJIBI

OTHOIIICHUE YEIIOBEKA K
[IPUPOJIC B UCTOPUU
YeIIOBEUCCTBA.
[TpoGiemb1 Ouochepsr:
MCTOIICHUE IIPUPOTHBIX
[pecypcoB, 3arpsisHEHUE,
COKpaIleHHE
OHOJIOTUIECKOTO
pasHooOpasus. Perenue
PKOJIOTMYECKUX MPOOIEM
orocdepsl:
paIMoHaIbHOE
MCIIOJIb30BaHUE
[pecypcoB, oxpaHa
pUPO/IBI, BceoOlee
HKOJIOTHIECKOE
00pa3oBaHKe HACEICHHUS.
JlaGopaTopHas pabota
Ne 6 «OneHka KauecTBa

OKpY>Karolen Cpesibhy

rpoOemMbl Onochepsl.
[IpoBecTH OLICHKY
KauecTBa
OKPYXKarOILEH CPEIbL.

ouocdepe. [Ipornozuposath
MOCIICACTBHS HCTOIICHUS

OHOJIOTUYECKOTO pa3HO0Opa3usl.
OOCyXIaTh HA KOHKPETHBIX
MpUMEpax SKOJIOTUYECKHE
pOOJIEMBI CBOETO PErHOHA
Orocdepsl B 1IETOM.
ApryMEHTHPOBATh HEOOXOMMOCTh
3alIUTHl OKPY)KAIOIIEH CpeIbl,
COOJIIOICHUSI ITPAaBUII OTHOIICHHS K
PKUBOM M HEXUBOW MPUPOE.
BBISBIIATH U OLICHUBATh CTEIICHB
3arpsiI3HEHUS IOMEILICHUH.
DUKCUPOBATH PE3YNILTATHI
Ha0JII0/IeHNH U J1eJaTh BHIBOJIBI.
CoObmnronate npaBuiia paboThl B
KaOuHETe, 0OpaleHus ¢
1abopaTopHbIM 000pyI0BaHHUEM

[IPUPOJIHBIX PECYPCOB M COKpAIICHUS

BIIQKHOCTH, YTIIEKHCIIOTO
ra3za v KHCIIOPO/Ja)
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