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IlosicHuTeEILHAS 3aMUCKA

Ha 06a3e mentpa «Touka pocTta» obecneunBaeTcss peaau3alus 00pa3oBaTeIbHBIX
pOrpaMM E€CTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HAampaBI€HHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBMH C TpeOOBaHUSMH 3aKOHOJATEIbCTBA B cdepe 00pa3oBaHHs U C  YUETOM
pexkomenaanuiit denepanbHOTo orepaTopa yueOHoro npeamera «buosorus».

OO6pazoBarenbHas porpamMma rno3BoJsieT UHTErPUPOBaTh peallu3yeMble 3/1€Ch MOJIXObI,
CTPYKTYpY H COJAEp)KaHHE TMpH OpraHW3anuud oOydeHuss Owonormn B 5—9 Kiaccax,
BBICTPOSHHOM Ha 0a3e JI000Tro U3 TOCTYIHBIX yaeOHO-MeTomu4ecknx kKomiuiekcos (YMK).

Ucnonws3oBanne obopynoBanus 1eHtpa «Touka pocray npu peanmszanuu ganHoun OI1
II03BOJIAET CO3/1aTh YCIOBHUS:

. JUTSL PaCHIMPEHUS COJICPIKAHMUS IKOJIBHOTO OMOJIOTHUYECKOTO 00pa30BaHMS;

° JJIs1 IIOBBIIIICHU S MO3HaBaTEILHON AKTUBHOCTH O6yanOHIHXC$I B €CTCCTBCHHO-
Hay4HOU 00J1acTH;

. JUIs pa3BUTUS JIMYHOCTU peOeHka B Impouecce OO0ydeHHs OuOJIOTHM, €ro
crocoOHOCTEH, (OpMUPOBaHUS U YIOBJIETBOPEHUS COIMMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEH;

° JIIs pa6OTBI C O)IapéHHBIMI/I IOKOJIbHUKaMH, OpraHu3anun HNX pa3sBUTHA B

Pa3IUYHBIX 00JIaCTAX 00pa30BaTEIIBLHON, TBOPUECKON JACATEIHHOCTH.

[Tpumensis udpoBeie Tab0paTOpuu HA ypoKax OMOJIOTHH, YIaIIUeCs CMOTYT BBITIOJTHUTD
MHOYECTBO JJA0OPATOPHBIX PaOOT M IKCIIEPUMEHTOB TI0 MPOTPAMME OCHOBHOM IITKOJIBI.

buonozusa pacmenuii:

Hprxanue nuctbeB. Jpixanue kopHei. [lormomenne Boasl kopHsMu pacteHuil. Kopaeroe
napiienne. Mcnapenue Boapl pacteHusIMU. PoTocuHTE3. JpIXaHue ceMsiH. Y CIIOBUS TPOPACTAHUS
ceMsH. Teromo0uBbIe U X0J0I0CTOMKNE PaCTCHHS.

3oono0cusn:

N3yueHne OAHOKIETOYHBIX >KUBOTHBIX. l3ydeHHe BHENIHEro CTPOEHHs JI0KIEBOTO
4yepBsi, HaOJII0/IEHUE 3a €ro MepeIBKEHNEM U peaklUsIMU Ha BHEIIHHUE pa3apaxkeHus. M3yuenue
CTPOEHUSI MOJUIIOCKOB I10 BJIa)KHBIM NpernaparaM. M3yuenune MHOrooOpasusi 4IeHHUCTOHOTUX IO
KoJutekuusiM. V3ydeHue ctpoeHus pbi0 MO BIAXHBIM MpenaparaM. V3ydeHue CTpOeHUs MTHII.
N3yuenue CTpoeHMS MIIEKONUTAOIMMX [0 BIAKHBIM IpenaparaMm. BoJHble KUBOTHBIE.
TennokpoBHBIE U XOJOJHOKPOBHBIE )KMBOTHBIE.

Yenoeek u ezo 300posve:

Nzyuenune kpoBooOpamenus. Peaknus CCC Ha n03WpOBaHHYIO HArpy3ky. 3aBUCHMOCTh
MEXAYy Harpy3koil U ypOBHEM »HepreTudeckoro odOmeHna. ['azooOMeH B nérkux. MexaHU3M
néroyHoro abixanus. Peakmus JIC Ha Qusuueckyro Harpy3ky. JKuszHeHHass €MKOCTH JIETKHUX.
BrigenuTenbHas, AbIxaTelbHas U TEPMOPEryIAaTopHas GyHKuus Koxu. [leiictBue ¢hepMeHTOB Ha
cyOcTpaT Ha nmpuMepe Katanasbl. [IprcnocobIeHHOCTh OPraHu3MOB K cpejie 0OUTaHusI.

Oowan dbuonozusn:

JleiicTBue ¢hepMeHTOB Ha cyOcTpaT Ha mpumepe karanasbl. Pasnoxxenune H202. Bnusinue
pH cpensl Ha akTUBHOCTH (epMeHTOB. DakTophl, BIMSIONIME HAa CKOPOCTH MpoIliecca
doTtocunTeza. M3yueHue KIETOK W TKaHEW pAcTeHUH M OJKUBOTHBIX Ha TOTOBBIX
MHKpOIpenaparax M HX oNucaHue. BpisBIeHME M3MEHYMBOCTH Yy OpraHu3MOB. BrbIsiBlieHUE
MPHUCTIOCOOTIEHM Y OPraHu3MOB K cpejie OOuTaHusl (Ha KOHKPETHBIX MTPUMepax).

OcoOeHHOCTH coiepKaHHsl CTPYKTYPHbIX KOMIIOHEHTOB padoyeil MPOrpaMMbl 10
OnosiornuB 5—9 kJaccax ¢ MCNoJIb30BaHueM 000pynoBaHus neHTpa «Touka pocra»
IInanupyemvie pezynomamot odyuenus no kypcy «buonocua. 5—9 knaccy.llpenmernbie

pPC3YJIbTAThIL:



1) ¢popmupoBaHuEe EHHOCTHOTO OTHOIIEHHS K >KUBOM HpPUPOJE, K COOCTBEHHOMY OpraHH3MY;
MOHMMaHUE POJH OWOJIOTHH B (JOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI
MUpa;

2) yMeHHE UpPUMEHSTh CHUCTEeMY OWOJIOTMYECKUX 3HAHWUW: PACKPBIBATH CYIIHOCTH >KUBOTO,
Ha3blBaTh OTJIMYMSL JKMBOIO OT HEXHMBOIO, IIEPEUUCIATH OCHOBHBIE 3aKOHOMEPHOCTHU
opranu3anuy, (QYHKIHOHUPOBAaHHUS OOBEKTOB, SBJICHHUH, TMPOIECCOB KUBOW IPHUPOIHI,
ABOJIIOLIMOHHOTO PAa3BUTUSl OPraHUYECKOrO0 MHpa B €ro €IMHCTBE C HEKHUBON MpPHUPOION;
c(OPMHUPOBAHHOCTh TPEJICTABICHU O COBPEMEHHOW TEOPHUH DBOJIOIMA M OCHOBHBIX
CBUJETEIHCTBAX IBOJIIOLINH;

3) BiIaJileHHE OCHOBAaMU IMOHSTUMHOTO almapara U Hay4dHOTO s3blKa OMOJIOIMM: MCHOJIb30BaHUE
U3YYEHHbIX TEPMHHOB, IOHATHUM, TEOpUM, 3aKOHOB U 3aKOHOMEpPHOCTEH Ml OOBACHEHUs
Ha0JII0AaeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBIICHUN U TIPOLIECCOB;

4) noHnMaHue crocoOOB MOJy4YeHUs OMOJIOTMYECKUX 3HAHUM; HAJIM4YUE ONbITAa UCIOJIb30BAaHUS
METO/IOB OMOJIOTMM C IeJIbI0 H3YYEHUs KUBBIX OOBEKTOB, OHOJOTMYECKHX SBJICHUH H
MpoLeccoB: HaONIOIEHNE, OINKCAaHUE, IMPOBEICHUE HECIOKHBIX OMOJOIMYECKHUX OIBITOB U
SKCIEPUMEHTOB, B TOM YMCJIE C MCIOJb30BAaHUEM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB U
MHCTPYMEHTOB;

5) yMeHHe XapaKTepru30BaTh OCHOBHBIE IPYIIBI OPraHU3MOB B CUCTEME OPTaHUYECKOTO MHpa (B
TOM 4YHCIIE€ BHUPYCHI, OakTepuM, pacTeHHUs, TIpuObl, >KUBOTHBIE): CTPOEHHUE, IPOLECCHI
KHU3ZHEJESATEIbHOCTH, UX MIPOUCXO0XKACHNE, 3HaUeHNE B IPUPOJIE U )KU3HH YEIIOBEKA;

6) yMmMeHue OOBACHATH TIOJIO)KEHHE 4YEeJIOBEKa B CHCTEME OPraHu4eckoro Mupa, ero
MIPOUCXOXKJICHNUE, CXOJICTBA M OTJIMYMS YelloBEKa OT >KUBOTHBIX, XapaKTE€pU30BaTh CTPOEHUE U
MIPOLIECCHI JKU3HENEATEIbHOCTH OpraHu3Ma 4YeJOBeKa, €ro MpHCIOCOOIEHHOCTh K Pa3IUYHbIM
AKOJIOTUYECKUM (haKTOpam;

7) yMeHHE ONUCHIBaTb KJIETKHM, TKAaHU, OpraHbl, CHCTEMbl OpPraHOB M XapaKTepHU30BaTh
BaXKHEWIIMe OMOIOrMYEeCKHE IPOLIECCHl B OPraHU3Max PACTECHUMN, )KUBOTHBIX U UEJIOBEKA;

8) chopMHPOBAHHOCTH MPEACTABICHUNA O B3aUMOCBS3M HACJIEOBAaHUS NOTOMCTBOM NPHU3HAKOB
OT POJUTENHCKUX (OPM C OpraHU3alMe KICTKH, HaJUIMEM B HEM XpOMOCOM KaK HOCHUTEJEH
HacJIeICTBEHHOH MH(POPMaLK, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX HACJIE€0OBAHUS IPU3HAKOB;

9) chopMHPOBAHHOCTB NPEACTABICHUN 00 OCHOBHBIX (haKTOpax OKpyXKarollel cpeibl, X poJiu B
AKHU3HEIEATEIbHOCTH U BOJIIOLMM OPraHU3MOB; IIPEJICTaBICHHE 00 aHTPOIIOTEHHOM (aKTOPE;

10) chopMUpOBAaHHOCTH MPEACTABICHUN 00 3KOCHUCTEMax W 3HAYCHHH OHOpPa3HOOOpa3us; O
rJI00AJIbHBIX 3KOJOIMUYECKUX HNpobieMax, CTOSIIUX Iepes] YeIOBEYeCTBOM M Clocobax HX

MIPEOJI0JICHUS;
11) ymeHue pemaTh ydueOHBIC 33aaud OMOJOTHYECKOTO COJIEP)KaHHUS, B TOM UHUCIE BBISBISATH
MIPUYKUHHO-CIIEICTBEHHbIE CBSI3H, OpPOBOAWTH  pacuéThl,  JenaTh  BBIBOABI  Ha

OCHOBAHUUIIOJIYYEHHBIX PE3yIbTATOB;
12) yMmeHue co3maBaTh U NPUMEHSATH CIOBECHBIE M TpaUuecKue MOJEIU Uil OObSICHEHUS
CTPOEHUS )KUBBIX CHCTEM, ABJICHUN U MTPOLIECCOB JKUBOI MPUPOJIBI;

13) nmoHuMaHue BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHYECKUX HAYK;

14) BJaJIeHMEe HaBblKaMM paboThl ¢ HH(popManueil OHOJIOIMYECKOro  COJEpIKaHMs,
NpeJCTaBIeHHON B pa3HOW Qopme (B BHIEe TekcTa, TaOIMYHBIX JAaHHBIX, CXEM, I'paduUKOB,
auarpamMm, Mojenei, u300paxeHui), KPUTHYECKOro aHajau3a HHPOPMALUU U  OLEHKU
€€ JIOCTOBEPHOCTH;

15) ymeHue riaHupoBaTh MOJ PYKOBOJICTBOM HAaCTaBHUKA U MIPOBOJUTH YU€OHOE UCCIIEI0BAHHE
WIM MPOEKTHYI paboTy B 00jJacTh OMOJNIOTHMH; C y4EeTOM HAaMEUEHHOW Lenu (GopMyaupoBaTh
npobiemMy, TUnoTe3sy, CTaBUTh 3a/aud, BbIOMpPATh aJleKBaTHbIE METOAbI s MX PpeIIeHus,
(dbopMynHUpOBaTh BBIBObI; IYOJIMYHO MPEJICTABIATH MOJIy4YEHHbIE Pe3yIbTaThl;

16) ymeHue MHTErpHUpPOBATh OMOJIOTUYECKUE 3HAHUS CO 3HAHUSAMU JIPYTUX YU4EOHBIX MPEIMETOB;
17)  chopMHPOBAHHOCTH OCHOB 3KOJIOTUYECKOM TI'PaMOTHOCTH: OCO3HAHHE HEOOXOAMMOCTHU
JeUCTBUH MO COXpaHEHUI0 OMOpa3HOOOpa3us U OXpaHe NMPHUPOJHBIX SKOCHCTEM, COXPAHEHUIO U



YKPEIUICHUIO 3I0pPOBBS YENIOBEKa; yMEHHE BHIOMPATH LIEIE€BBIC YCTAHOBKH B CBOMX JICHCTBUAX U
IIOCTYIKAaX 110 OTHOIIEHHUIO K KUBOI NMPUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOILHX;
18) ymeHue MCmoyIb30BaTh NPUOOPETEHHBIE 3HAHUS M HABBIKH JUIS 3A0POBOTO 00pas3a KHU3HH,
cOaaHCUPOBAHHOTO MUTAHUA U (PU3MUECKON AKTHBHOCTH; HETIPHUATHE BPEIHBIX MPUBBIYEK H
3aBHCUMOCTEH; YMEHHE TMPOTUBOJCHCTBOBATh JDKEHAyYHBIM MAHUMYIALUSAM B 00JacTu
3/10pOBbBS;
19) oBnaneHue npuemMamu OKa3aHHs NMEPBON MOMOIIU YEJIOBEKY, BbIpAIllUBAHUS KYJIbTYpPHBIX
pacTeHuii U yxoJia 3a JOMalIHUMH )KUBOTHBIMU;

®opMBbI KOHTPOJISA

Kontpone pesynpratoB oOydeHHS B COOTBETCTBHM C JaHHOW 00pa3oBaTeiIbHOM
IPOrpamMMOil POBOJMTCS B ()OPME MUCEMEHHBIX U KCIIEPUMEHTAIBHBIX paboT, MpearnoaracTcs
MIPOBEJCHUE IPOMEKYTOUYHON U UTOTOBOM aTTECTALUH.

Ilpomesccymounaa ammecmayus

JUis  ocyliecTBIEHUS TPOMEKYTOUHON aTTecTallii HCIOJIb3YIOTCSI  KOHTPOJIBHO-
OIICHOYHbIE MaTepHajbl, OTOOP COJEpKaHUS KOTOPHIX OPHUEHTHPOBAH Ha MPOBEPKY YCBOEHUS
CUCTEMBbI 3HAaHUU u YMEHUH — MHBapUAHTHOTO snpa CoJIepKaHus
JNENCTBYIONTUX 00pa30BaTEeIbHOM  TPOrpaMMBbl MO0 OuoJloTMH It 00I1e00pa30BaTEeIbHBIX
opraHu3anuil. 3agaHus IPOMEXYTOYHOM aTTECTallMK BKJIFOYAKOT MAaTepHUall OCHOBHBIX pa3J/ieloB
Kypca OMOJIOTHH.

IMAKET OHEHOYHBIX MATEPHUAJIOB U KPUTEPUU OLIEHUBAHUA

NO NPEIMETY «BHOJIOTI'USD»
Konmponvnvie usmepumensnovie mamepuaiol

B nanHOM pa3zjene nIpeNCTaBISIIOTCS  KOHTPOJbHO-U3MEPHUTENbHBIE MaTepHallbl,
KOTOPBICUCIIONB3YIOTCS ISl OTpeAeNiCHUs] YPOBHS JOCTHXKEHHsI 00yJarOIMMUCS TUIAHUPYEMBIX
METANpPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB B PaMKaX OPraHM3alUU TEKYIIErO KOHTPOJIA
YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTALUH.

[Ipn opraHuzanuu TEKYyIIEr0o KOHTPOJSI YCHEBAEMOCTH OOY4YalolIUXCsl  CleAyeT
yuntbiBath TpeOoBanus PI'OC OOO k cucreMe OIEHKH JOCTHKEHHUS TUIaHUPYEMBIX
pesynpratoB OOII, KoTOpass moJDKHA MpeaycMaTpUBaTh HCIIOJIL30BAHUE Pa3HOOOPa3HBIX
METO/I0B U (pOpM, B3aMMHOJOIOJHAIOMIUX APYr Apyra (CTaHIapTU3UPOBAHHBIE MUCHbMEHHbBIE U
yCTHbIE PAOOTHI, MPOEKTHI, MPAKTUYECKUE U JabopaTOpHbIE pabOThl, TBOpUYECKHE pPabOTHI,
CaMOaHaJN3 U CAaMOOIICHKA, Ha0JII0/IeHUE, UCTIBITAHUS U UHOE).

Br16op ykazaHHBIX HM)KE TUIIOB U IPUMEPOB KOHTPOJIBHBIX U3MEPUTEIbHBIX MaTEPHAIIOB
00yCIIOBJIEH MEJarornyeckoil U MEeTOJUYECKO 1enecooOpa3HOCThI0, ¢ YYETOM MpeIMETHBIX
ocobeHHocCTel Kypca «buonorus 5—9 kmaccy.

Tectel u 3amanus paspaboranbl B cooTBercTBUU ¢ QopmatoM EI'D u T'MA, uro
MO3BOJISIET JIa)K€ B paMKaX YCBOGHHUS TMPAKTUYECKOW YAcTH MpoTrpaMMbl OTpabaThiBaTh
oOuiey4yeOHbIe U MPEAMETHBIC 3HAHUS U YMEHHUSL.

[lepeueHb OIEHOYHBIX MPOLEAYP AOHKEH OBbITh ONTUMAIbHBIM M JOCTATOYHBIM JUIS
OTpeJeNieHusT YpOBHA  JOCTIDKCHHUS OOYYaroNIMMHUCS  MPEIMETHBIX HMETalpeAMETHBIX
pe3ynbraTtoB. DuKcanus pe3ylbTaTOB TEKYIIETO0 KOHTPOJIS YCIEBAEMOCTH OOYyJaroIINXCs
OCYIIECTBIISIETCS B COOTBETCTBUU C MNPHUHATON B 00pa3oBaTeNbHOM OpraHu3alMyd CHUCTEeMOMN
OLICHUBAHMSL.

Hopmbt oyenox 3a éce 6udbl nPOBEPOUHBIX padom
«5» — ypOBEHb BBITIOJIHEHUS TPEOOBAHNH 3HAUYNUTEIHLHO BBIIIE YIOBICTBOPUTEIHLHOTO:

. OTCYTCTBHE OIIMOOK, KaK MO TEKyIIeMy, TaK W MO MpeAbLAylIeMy y4eOHOMY
Marepuany;

. He OoJiee 0THOTO HEeA0UETa.

«4» — ypoBeHb BBITIOJHEHHS TPEOOBaHUI BBIIIE YAOBIETBOPUTEIHHOTO:

. Hannuue 2—3 omubok wiu 4—6 HeJou€ToB MO TeKyleMy ydeOHOMY

MaTepuany;



. He 6osiee 2 omuOoK win 4 HeOYETOB 0 TPOIICHHOMY MaTepUAILY;

. WCTOJIb30BaHNE HEPALMOHAIBHBIX IPUEMOB pPeLIeHUs y4eOHOM 3a1auu.

«3» —  [IOCTATOYHbIi =~ MUHHMAJbHBI  YpPOBEHb  BBINOJHEHUS  TpeOOBaHUM,
IIPEIbSABISEMBIX K

KOHKPETHOM pabore:

. He Oosnee 4—6 ommbok uau 10 HeroUETOB 1O TeKyIeMy y4eOHOMY MaTepHaity;
. He Oosnee 3—35 ommboK niam He Oosee 8 HEJOYETOB MO MPOHACHHOMY ydeOHOMY
MaTepHaiy.
«2» — ypOBEHb BBITIOJIHEHUSI TPEOOBAHMI HIXKE YAOBIETBOPUTEIHBHOTO:
. Haymuue 6oJiee 6 ommOOoK i 10 HETOYETOB MO TEKYIIEMY MaTepHaIy;
. Oonee 5 ommOOK miH OoJiee 8 HEAOUYETOB 10 MPOUICHHOMY MaTepHAITY.
KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPUAJIbI
1O BUOJIOT'NAN

1. BrIOpaTh OAMH UM HECKOIBKO MPABUIIBHBIX OTBETOB U3 MPEAJIOKEHHBIX BAPUAHTOB.
Hayxa, usyuatorasi rpuOsI:
1) Bupycosorus
2) MUKOJIOTHSI
3) GoTtanuka
4) MUKPOOHOTOTHS
OtBer: muxonozus

2. Vcnonb3yst 3HaHUS O TTMUTAHUW KUBBIX OPraHU3MOB, BBIIOJHUTE 3aaHUE. Y CTAHOBUTE
COOTBETCTBUE MEXKIY CTOCOOOM MUTAHUS U OPTaHU3MOM, ISl KOTOPOTO OH XapaKTepeH.
OPI'AHU3M CIIOCOB ITMTAHUA
A) msaTauk 1yroBoir 1) aBTOoTpodhHOE
b) cuanma Gonpmias ~ 2) rereporpodHOE
B) Gepéza moBucnas
I') onénoxk neTHMi
J1) myka 0ObIKHOBEHHAS
E) xneBep kpacHbIii
3anumuTe B TabIUIy BEIOpaHHBIE ITUGPHI IO COOTBETCTBYIOIITUMHU OyKBAMH.

OrBet:ABBT I E
121221

3. BriOepure nBa BEpHBIX OTBETAa M3 MATU U 3aMHUIIUTE UUDPBI, MOJ KOTOPHIMU OHU
YKa3aHBbI.

JKuBble opranu3mbl CIOCOOHBI BOCIPUHUMATh BO3/ICHCTBHSI BHEIITHEH Cpebl M pearupoBarh Ha
HUX. B mpuBen€HHOM HIKE CHHCKE HAWIWTE ABa TEPMUHA, KOTOPbIE OMMCHIBAIOT MPOLIECCHI,
MIPOUCXO/ISIINE B OpTraHU3ME.
1. JIpixanue;
2. Pa3zapaxuMocTs;
3. PasMHOKeHHE;
4. Beinenenue;
5. Pednexc.

OtBert: pazopasicumocmn, peghnexc.
4.3anonHuTe IPOMYCKHU B TEKCTE, BBIOPAB OJIUH U3 BAPUAHTOB OTBETOB, MPEACTABICHHBIX B BHJIE
BBINAJAONIEr0 cnucka. BcraBbre B TekcT «llouBeHHOE mNuUTaHWE pacTEHUI» MPOMYIICHHBIE
CJIOBA U3 MPEAJI0KEHHOrO crnucka. CoBa BCTABISMTE B HY)KHOM UMCIIE U MMAJIEXKeE.

[TouBeHHOE TUTAaHUE PACTEHHU.

BonpmmHCTBY pacTenuii mpucyie nouBeHHoe nmutanue. Ero emé Ha3piBaroT (A), Tak Kak
pacTeHust OCYHIECTBISIOT ero ¢ momolsio (b). BaxkHyto posb B 3ToM niponiecce urparot (B). Onu
nornomatoT u3 mouBbl (). Ilo cocymam mox geiictBuem (/]) mormoméHHbd pacTBOP
MOJTHUMAETCS B IPYrU€ OpraHbl pACTEHUS.



Criucox cioB:
. CTe0JIEBOE;
. KOPHEBOE;
. KOpEHb;
. CTe0eIIb;
. KODHEBOM BOJIOCOK;
. BEpXyIIeyHas MOYKa;
. BOJIa C paCTBOPEHHBIMU MUHEPAIbHBIMU BEILIECTBAMM;
. MIUTaTEIbHBIA PACTBOP;
9. KOpHEBOE JIaBJICHUE.
B Tabauiy moa cooTBETCTBYIOIIMME OyKBaMHU 3alTUIIATE U (PHI.
ABBT ][]
5 . BoccTtaHOBHTE BEpPHYIO MOCIEAOBATEIBHOCTD.
3adanus 6a308020 yposHs
1. YcraHoBuTe, B KaKOM MOCIEA0BATEIBHOCTH padOTalOT ¢ MUKPOCKOIIOM.
1) mocTtaBbT€ MHUKPOCKOTI IITATUBOM K cebe
2) MOMECTHUTE Ha MPEAMETHBIN CTOJTMK MUKpOTIpenapar
3) MoB3ysICh BUHTOM, TIJIABHO OITYCTHUTE OKYJISIP
4) mpu TIOMOIIM BWHTOB MEIJIEHHO TOJAHUMAaNTe TyOyC, TOKa HE TOSBUTHCS YETKOE
n300paxeHue.
[IpaBuibHBIE OTBETHI:
1) mocTtaBbTE MHUKPOCKOTI IITATUBOM K cebe
2) MOMECTHUTE Ha MIPEAMETHBIN CTOJTMK MUKpOTIpenapar
4) mpu MOMOILIM BHUHTOB MEMJEHHO TMOJHMMaWTe TyOyc, IOKa HE TMOSBUTHCS YETKOE
n300pakeHHeE.
3adanue nogvlulenHo20 VPOBHS COACHOCTIU
1. YcranoBute mNOCIEIOBATEIBHOCTh YCIOKHEHHUS PACTUTEIIBHOTO MHUpa Ha 3emiie,
HAayMHAs C OJHOKJIIETOYHOTO OpraHu3Ma. 3aluiliuTe B TaOJUIy COOTBETCTBYIOUIYIO
MOCJIEI0BATEILHOCTD U (pP:
1) mxu
2) nuaHoOaKkTepuu
3) Bojiopociau
4) MOKPBHITOCEMEHHBIE
5) rolocemeHHbIE
6) MaropOTHUKHU
[IpaBunbHbBIC OTBETHI:
1) nunanoGakTepun
2) BoJIOpOCTH
3) Mxu
4) manopoTHUKHU
5) ronocemMeHHbIE
6) MOKPBHITOCEMEHHBIE
6. BoccTaHoBuTe MOJAMUCH K PUCYHKY, HA KOTOPOM M300pakeH mporuecc GOoTOCHHTE3A.
[ToanummTe CTpenku Ha PUCYHKE U3 MPEAJIOKEHHOTO NIEPEUHS.
A. Bona
b. Yrnekuciuel
B. Kucnopon

0NN KW~




I'. Oneprus Connua
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7. 3amoHAUTE MyCThIC KJIIETKH B TaOJIHIIC.

Bronoriveckme HAYEH

Yueune o ? leHeTHEA ? Monewynap- ?
HKNETHE Har Guanorka
? Buonorms Hamenu- YnyqweHue ? Yueuwe o
PEA3EWTHR THA" Bocma Nop0g #8071 NPpOHCEOHoE~
HEH u HoCred- HELX M COPTOR HHH #HM3HH
cmBeHRoCmE pACTEHHA
TemaTuyeckoe MIIAHMPOBaAHUE
TemaTuyeckoe MIAaHMPOBaHHUE MaTepHraJia B S Kiiacce
«bHOJIOT'USA — HAYKA O )KUBOM MUPE»
Yacts 1. buonorusa — Hayka 0 )KUBOM MUPE
Yacts 2. MHOTOOOpa3ue >KUBBIX OPTraHU3MOB.
Yacte 3. )Ku3Hb OpraHu3MoOB Ha IIJIAHETE 3EMJIA.
Yacts 4. YenoBek Ha 1aHeTe 3eMisl.
Ne Tema Conep:xanue LeseBasn Koua OcHoBHBIE HUcnonb3yem
YCTAHOBKA | -BO BU/bI oe
ypoka yac | JAeATeJbHOCTH o0opynoBaH
OB 00y4amuxcs ne
Ha ypoke/
BHEYPOYHOM
3aHATHH
1. buostorust — Hayka o >xuBoMm mMupe (8 1)
MeTtoanl Hcnons3oBanue | OOBICHITH 1 VYMenue Mukpockon
W3y4yeHUs YBEIMYHUTENIbHbl | HA3HAUCHUE paboTaTthb C CBETOBOMH,
YKUBBIX X MPUOOPOB MPHU | YBETUUUTEIH 1ab60paTOPHBIM udpoBoi
OpraHU3MOB: | U3yYEHUU HBIX 00opyoBaHuEM,
HabOmoieHne, | 0OBEKTOB puOOpOB. YBEIUYHUTEIIbHBIM
U3MEpEHHE, KUBOU Paznuuars u mpudopamu.
SKCIIEPUMEHT | MPUPOJIBI. PYUHYIO U N3yyath
. VYBenuuuTenbH | ITAaTUBHYIO YCTPOWCTBO
JlaboparopHa | bie IPUOOPHI: JyTIbl, 3HATH MHUKpPOCKOIIA U
s pabota Ne 1 | mymel py4yHas, BEIIMYUHY cobmoaaTh
«3yueHue LITaTUBHAS, MOJIy4aeMOro npaBuiia paboThl
yCTpoHCTBa MUKpockomn. P. | ¢ ux C MUKPOCKOTIOM.
yBennuurtenb | I'yk, A. BaH MOMOIIIBIO CpaBHUBATH
HBIX JleBeHryk. YBEIUYECHHUSI. YBEIMYECHHE
pudoOpPOB» Yactu JyTbl U
MHKPOCKOTIA. MHUKPOCKOTIA.
Mukpornpenapa [Tonyyars

T. [IpaBuna

HaBBIKH pa6OTLI C




paboThI C Muxkpockomn
MHKPOCKOIIOM. CBETOBOM,
udpoBoi 15
MHUKPOCKOTIOM
P U3yICHUH
TOTOBBIX
MHUKpOIpenaparo
B. CobOmoaTh
npaBuiia paboThI
B KaOuHeETe,
oOpareHus ¢
1ab0paTopHBIM
000py/T0BaHHEM
Kiterounoe Crpoenue BrersBiaTe YMeHue Mukpockon
CTPOCHHE KJIETKU. TKaHN | 4acCTH KIIETKH paborath ¢ 1 (poBoH,
oprauu3moB. | Kimerounoe Ha pUCYHKaXx 1a00paTOPHBIM MHKpoOTIpenap
Mmuoroo6pa3 | ctpoeHue ydeOHUKa, 000pynOBaHUEM, | aTbhl
1€ KIJIETOK. YKUBBIX XapaKTepu30 YBEIIMYUTEITHHBIM
MeToTeI OpTaHW3MOB. BaTh UX ¥ ipubopamu.
W3YYEHUS Knerka. Yactu 3HaYEHUE. HaoOimronars
YKUBBIX KJIETKH U UX CpaBHUBATH YacTH U
OpraHW3MOB: | Ha3HA4YCHHE. KUBOTHYIO U OpTaHOU/IBI
Habmonenue, | [lonstue o pacTuTeIbHy KJICTKH Ha
H3MepeHue, TKaHu. TkaHu 10 KJIETKH, TOTOBBIX
SKCIEPUMEHT | KUBOTHBIX U HaXOJUTb MUKpoIpenapara
JlaGopatopna | pacrenuii. x YEPThI UX X TIOJ] MaJIbIM 1
s padota Ne 2 | pyHKITMHN CXOJICTBA U 0OJIBIIIM
«3HaKOMCTBO pazmuuus. YBEJIUYEHUEM
C KJIeTKaMu Paznuyats MUKpOCKOTIa U
pacTeHuin» TKaHU OTIHUCHIBATH UX.
KUBOTHBIX U Paznuyats
pacTeHuii Ha OT/ebHbIC
pUCYHKaX KJICTKH,
yueOHUKa, BXO/ISIIINE B
XapaKTepu30 COCTaB TKaHHU.
BaThb UX O06006111aTL U
CTpOEHHUeE, bukcupoBarthb
OOBSACHATH pe3yabTaThl
ux QyHKUIUU. HAOJIIOICHUH,
JIeNIaTh BBIBOJIBI.
CoOmronars
npaBuiia paboThl
B KaOuHETe
OHOJIOTHH,
oOparteHus ¢
1a00paTOPHBIM
000pyI0BaHEM
Oco0OeHHOCTH | XMMHYECKHI Paznnuats Hao0mronars
XMUMHYECKOTO | COCTaB KJIETKH. | HEOpraHudec JIEMOHCTPALNIO
cocTaBa XUMUYECKUE KHe 1 OTIBITOB
KUBBIX BEI[ECTBA OpraHHYeCcKU YUUTENEM,
OpPTaHW3MOB: | KJIETKH. € BelIecTBa AHATM3UPOBATH




HEOpraHuyec
KHE U
OpraHuYecKu
€ BEIEeCTBa,
UX POJIb B
opraHusMe

Heoprannuecku
€ BellecTBa
KJIETKH, UX
3HAUYCHHE JIJIs1
KJIETKH U
opraHusma.
Opranunueckue
BElIEeCTBa
KJIETKH, UX
3HAYCHHE NS

KIJIETKH,
00BACHATH
UX 3HAYEHUE
JUISt
OpraHusma

UX PE3YJbTaThI,
JIENIaTh BBIBOJIBI.
AHanu3upoBarthb
IIPEJICTaBICHHYIO
Ha PUCYHKaX
yueOHUKa
UHPOPMALIUIO O
pe3ynbraTax
OTbITa, paboTas B
nape Ymenue

KUZHU paboTath
OopraHusma 1 1ab0paTopHBIM
KJIETKU 000pyi0BaHNEM
MUHEpaJIbHbIE
coJIn
2. MHorooOpasue kuBbIx opranusmos (11 )
bakrepunu. bakrepunu: Xapakrepuso OnuceiBaTh PaccmarpuBa
MHuoroo0pa3 | cTpoeHue u BaTh pazHooOpa3Hble | HUE OakTepuit
ue 6akTepuil | KU3HEHESITEeNbH | 0COOEHHOCTH bopMbI Ha FOTOBBIX
octb. bakTepun | crpoenus OakTepuanbHBIX | MUKpOMpeEmnap
— OakTepuil. KJIETOK Ha aTax c
MIPUMUTHBHbBIE pHUCYHKE HCIO0JIb30BaH
OJHOKJIETOYHEIE ydeOHHKa. HeM
OpraHu3MBl. Paznmuyats U(ppoOBOro
Crpoenne HMOHSTHSL: MHUKPOCKOTIA.
OaxkTepuil. «aBTOTPO(DBI», DIIEeKTPOHHBIE
Pa3zmuoxeHmne «rerepoTpodsl », | TAOIUIIEI U
Oakrepuit « IPOKApHOTHI », | IIAKATHI.
JCIIEHUEM «QYKapHOTBD».
KJICTKU HaJBOE. XapakTepus3oBaT
baxrepun kak b IIPOLIECCHI
camasi IpeBHsA KU3ZHEJCATEIIBHO
rpymnmna CTH OaKTepuH
OpraHu3MOB. KaK IPOKapHoT.
[Ipoueccsl CpaBHUBATH U
KU3HEJCITEIIbH OLICHUBATbh POJIb
OCTH OaKTEepHiA. OakTepuii-
[Tonstue 06 aBTOTPO(OB U
aBTOTpOodax u OakTepuii-
rerepoTpodax, rerepo- TpodoB B
IIPOKAPUOTAX U npuponeyYmenue
JyKapuoTax paboTaTth C
1a00paTOPHBIM
00opyoBaHuEM,
YBEJIINYUTEIBHBIM
U IpubOpamu.
Pacrenus. Pacrenus. Xapakrepuso Paznuuats yactu | OGHapyXeHu
Muoroo6pa3 | IlpeacraBienue | BaTb IllaBHbIE LIBETKOBOTO e
ue pacTeHuil. | o ¢uope. IIPU3HAKU pacTeHus Ha XJIOpoIUIacTa
3HaueHue OTnuuuTeNnbHOE | PACTEHUM. pPHUCYHKE B KJIETKax
pacTeHui B CBOWCTBO yueOHHKa, pac- TeHUH C
IIPUPOJE U pacTeHMI. BbIJIBUTaTh MCII0JIb30BaH




KU3HU Xnopouin. IPEIIOJIOKEHNS | UEM
4eJl0BeKa 3HaueHue 00 ux ¢pyHKuuAX. | TUGHPOBOTO
¢dorocunTesa. CpaBHuBath MHUKPOCKOIIA.
CpaBHeHue LIBETKOBBIC U ONEeKTPOHHBIE
KIIETOK r0JIOCEMEHHBIE TAOIHIIBI 1
pacTeHuii u pacTeHus, IUTaKaThl.
OaxTepuil. XapaKTepU30BaTh
Henenue HX CXOJICTBO U
apcTBa paznuuusl.
pacTeHuil Ha Xapakrepus3oBar
IPYIIIBI:BOJOPO b MXH,
CJIH, IBETKOBbIE MaNOPOTHUKH,
(moxpeITOCEMEH XBOILIHY, TUIAYHbI
HBIE), KaK CIIOpPOBBIE
rOJIOCEMEHHBIE, pacTeHus,
MXH, OTIPENEIATh
JIayHBI, XBOIIIH, TEPMUH «CIIOPay.
MaOPOTHUKH. BrisBnsaTe Ha
Crpoenue PUCYHKE
pacTeHuN. yueOHUKa
Kopens n pas3Inuus MEeXIY
nooer. pacTeHUsIMH
Crnoesuie pa3HBIX
BOJIOPOCIIEH. CHUCTEMATUYECKU
OCHOBHBIE X TPYIIIL.
paznuuus ComnocTaBiarh
MOKPBITOCEMEHH CBOICTBa
BIX U pacTUTENILHON U
rOJIOCEMEHHBIX OaxTepuaibHOM
pactenuii. Posb KJIIETOK, JIelaTh
I[BETKOBBIX BBIBO/IBI.
pacTeHui B XapakTepu3oBar
KUZHU b 3HaYCHHE
YyelioBeKa pacTeHuil pa3HbIX
CUCTEeMaTHYECKU
X TPYII B XKU3HU
YyenoBeka
YmMenue
padoTath ¢
71a00paTOPHBIM
00opyoBaHUEM,
YBEJIINYUTEIBHBIM
U IpubOpamu.
KuBoTHbIE. KuBoTHbIE PacnioznaBar Xapakrepusosar | ['oroBuTh
Crpoenne [IpencraBnenue | b b IIPOCTEHMINX 110 | MUKpOIpEnap
KUBOTHBIX. o (ayne. OJIHOKJIETOYH pUCYHKaM aT KyJIbTYypbl
Msoroo6pa3 | OcobenHoctu BIX U yueOHUKa, ameO0.
ne KUBOTHBIX. MHOTOKJIETOY OTIMCHIBATh UX OOHapy>xeHH
KUBOTHBIX, OOHOKIIETOUHBI | HBIX pasznuuue, e
UX pOJIb B eun KUBOTHBIX Ha3bIBaTh YaCTH | OJHOKJIETOYH
MIPUPOJE U MHOTOKJIETOYHBI | HA PUCYHKAX UX Telna. BIX
KU3HU € OPraHU3MBbl. y4yeOHUKa. CpaBHuBatTh KUBOTHBIX




YyenoBeKa Ponb KMBOTHBIX CTPOEHHUE TEJIa (mpocrenux
B IIPUPOJIE U aMEOBI C KJIETKOW | ) B BOJHOM
KUZHU 9YKApHUOT, JIENaTh | CPEJIE C
4eJI0BEKa. 3aBU- BBIBO/JIBI. HCII0JIb30BaH
CHMOCTbB OT HasbiBaTh HeM
OKpYXKarolen MHOTOKJIETOYHBIX | HU(POBOIrO
cpenbl JKUBOTHBIX, MHUKPOCKOTIA.
N300paKEHHBIX ONEeKTPOHHBIE
Ha PUCYHKE TaOJIHIIBI U
y4deOHHUKa. TJIaKaTHhI.
Paznuuate
0eCcr03BOHOYHBIX
Y TTI03BOHOYHBIX
JKABOTHBIX.
OOBSACHATH pOJIb
JKUBOTHBIX B
YKU3HU YelloBeKa
U B TIPUPOJIE.
Xapakrepu3oBaT
b (haKTOPBI
HEKHBOU
TIPUPO/IBI,
OKa3bIBAIOLIUE
BIIUSTHUE HA
KHU3HEESITEHHO
CTh )KMBOTHBIX
YMenue
padoTath ¢
1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIUYUTEIbHBIM
U Ipudopamu.
«Habmonenn | Jlaboparopras I'oToBUTE HaOimronars 3a T'oToBUTE
e3a pabora Ne3 MUKpoIpena JBUKEHUEM MUKpOTMpenap
nepenswkenu | «Habmrogenne | par YKUBOTHBIX, aT KyJIbTYypbl
eM 3a KYJIbTYpbI O0TMEYaTh uH(DY30pUid.
KUBOTHBIX» | IEPEIBKEHUE | UHPY30PHIA. CKOPOCTh U Nzydats
M KMBOTHBIX)» Nzyyats HaIpaBlieHUE JKUBBIE
YKUBBIC JIBUKCHHUS, OpraHu3MbI
OpraHU3MBbI CpaBHHUBATh noj
noj nepeIBIKEHUE MHUKPOCKOTIO
MHUKPOCKOTIIO JIBYX-TPEX M IIpU MaJoOM
M I[IpU MaJIOM ocobei. YBEJIMUEHUH.
YBEIUYECHUH. ®opmynuposats | Habmonath
BBIBO/ O 3a
3HAYCHUH JIBUJKEHHEM
JBUKEHUS 1151 JKUBOTHBIX,
JKUBOTHBIX. OTMEYaTh
®uKCUpPOBATH CKOPOCTb U
pEe3yNbTaThI HalpaBJICHUE
HAOIIOICHHI B JIBUKEHMS,
TEeTpaaH. CpaBHUBATh




Cobuoath ONEeKTPOHHBIE
npaBmia paboTel | TaOIUIBI U
B KaOMHETE, MJIaKaThl
oOparteHus ¢
1ab0paToOpHBIM
000py/T0BaHHEM.
Ymenue
paboTtath
1ab0paToOpHBIM
000pyI0BaHUEM,
YBEJIIMYUTEIIHHBIM
u npudopamu

Mmuoroo6pa3 XapakTepuso [Tonpaznenars DIIeKTPOHHBIE

ue rpubos, BaTh HIJIATIOYHBIS TaOJIUIIBI U

WX POJIb B CTpOeHUE rpuObI HA TTAKaTHI

pUpOJIC U MUISATTIOYHBIX IUTACTUHYATHIC U

KU3HU rpuooB. TpyOUaThIe.

YEJI0BEKa. OnuceiBaTh

Mmuoroo0pa3 CTpOoEeHue

ue u TJIECHEBBIX

3Ha4YEHHE rpu0oOB 10

rpu0oB. PUCYHKY

Crpoenue yueOHHKa.

HUISTIOYHBIX OOBSCHATD

rpuooB. TEPMUHBI

[1necueBbie «aHTUOMOTUK» U

rpuObl, UX «TEHULUJUIARY.

HCIIOJIb30BaH Pacno3naBatp

ue B CheI0OHBIE U

3/IpaBOOXpaH STOBUTHIE TPUOBI

eHUU Ha Tabaumax u

(aHTHOMOTHK PUCYHKaxX

TICHUIIVILIAH ) ydeOHHKa.

. VYyacTBOBaTH B

OpHokieTou COBMECTHOM

HBIE TPUOBI 00CyXIeHUU

— JIPOAOKH. paBuII cOopa u

Nx UCIIOJIb30BaHUS

WCIO0JIb30BaH rpu0oB.

ue B OOBACHATD

xJie001eyeHn 3Ha4YCHHE IPHUOOB

uu JUIS YeJIOBeKa U

MMMBOBapPEHHUU JUTSL TIPUPOIBI

. CbenoOHbIe ['oToBUTH

U SITOBUTHIE MUKpoTpenapar

TpUOBI. KYIIbTYpPbI

[IpaBuina JPOKIKEH.

coopa u N3yuathb

yrnoTtpebieHu TJIECHEBhIE

s rpuboB B rpubbI O

TUIITY. MUKPOCKOTIOM

[TapasuTtnuec IPH MaJIOM




KHE TPUOBI.

YBCIMYCHHUU HA

Pons rpubos TOTOBBIX
B MIPUPOJC U n\MuKponpenapa
HKUZHU Tax.
4eJI0BEKa
3. Kuznp opranusmoB Ha rianere 3emuis (7 4)
Bnusinue Oxosiornueckue | Paznmuuare N3yunts Hudposas
HKOJIOTUYECK | (PaKTOPHI HOHSTHSL: JeiicTBue naboparopust
uX (haKTOPOB | CpEJbI. «3KOJIOTHYEC Ppa3IUYHBIX 10 DKOJIOTHUH
Ha VYcnosus, KU (dakTopoB cpelpl | (IaTUUK
OpraHU3MBbI BIIUAIOIINE HA dbaxTopy, (cBer, OCBEILIEHHOCT
KU3HBb «paxrop BJIAYKHOCT®, U, BIa)KHOCTH
OpraHu3MOB B HEXUBOU TeMIieparypa) Ha | U
npupojae, — TIPUPOIBDY, OPraHU3MBLIIPUB | TEMIIEPATYPHI
JKoJIorHueckue | «(haxkrtop OJIUTh IPUMEPHI | )
(hakTopbl JKUBOU COOCTBEHHBIX
CpEIbl. IPUPOJIBIY, HaAOJIOICHU.
DakTopsl AHTPOIIOT€HH
HEKUBOU MpHU bIi (hakTOp».
pobl, pakTopsl | XapakTepuso
JKUBOU BaTh
NIPUPOABI U JIENCTBHE
AQHTPOTIOTEHHBIC | PA3TUIHBIX
. [Ipumepsnt dbakTopoB
9KOJIOTMYECKHUX | Cpeflbl Ha
(hakTopoB OpraHU3MBbI,
PUBOIUTH
pPUMEPBI
CcOOCTBEHHBIX
HaAOJIFOICHUN.
TemaTuyeckoe IUIAHMPOBaHHUE MaTepHraJia B 6 Kjiacce
«BHOJIOTUSA — HAYKA O PACTEHUSAX»
Yacte 1. Hayka o pactenusix
Yacte 2. Opransl pacTeHUH
Yactb 3. OCHOBHBIE ITPOLIECCHI KUZHEACSITENTLHOCTH PACTEHUI
Yacts 4. MHOTOOOpAa3ue 1 pa3BUTHE PACTUTEIHHOTO MUPA
YacTs 5. [IpupoaHbie coobiecTBa
Ne| Tema Conep:xanue IeneBas Koa | OcHoBHEIE HUcnonbiyem
yCTaHOBKA -BO | BUIbI oe
ypokKa yac | AeITeJIbHOCTH | 000pPyI0BaH
0B o0yyawiuxcsi | ue
Ha ypoke/
BHEYPOYHOM
3aHATHH
1. Hayka o pacrenusx — 6oTanuka (4 4)
Knerounoe | Kierounoe Crpoenue 1 [IpuBoauThH Mukpockon
CTpOEHUE CTpOEHUE pacTuTeIbHON MIpUMEPBI 1 (poBoOH,
OpraHMU3MOB | paCTEHUH. KJIETKH: OJHOKJIETOYHBI | MUKpOTMpETna
. Knerku CaoiicTBa KJIETOYHAsI X H paTsl
pacTeHui. pacTUTeNbHOM CTEHKa, sI/Ipo, MHOTOKJIETOYH
[TonoBoe kierku. Knertka UTOIUIA3Ma, BIX PaCTeHUH.




Pa3MHOKEH | KaK OCHOBHas BaKyOJIH, Paznuuars u
ue. Poctru | ctpykrypHas MJIaCTUBI. Ha3bIBaTh
pazBuTHE eANHUIA Kuznenestennb OpraHoubl
OpPraHu3MOB | paCTEHUS. HOCTB KJICTKH. KJIETOK
Henenune pacTeHUN.
kietku. Knerka XapakTepus3oBa
KaK >KUBas Th OCHOBHBIC
cucrema. MIPOLIECCHI
Ocob6enHoctu KU3ZHEACSTEIb
pacTuTeIbHOM HOCTH KJIETKHU.
KJICTKH 0O600mmaTh
3HAHUA U
JIeaTh BBIBOIBI
0 B3aMMOCBSI3U
paboThl Bcex
4acTeu KJIETKH.
BoisBasaTh
OTJIMYNTEITHHBI
€ TIPU3HAKN
pacTUTENIbHOMN
KJICTKH
Ymenue
paboTath ¢
1a00paTOPHBIM
000pyI0BaHNE
M,
YBEJIUYHTEIIbH
BIMU
npudopaMu
Knerku, Tkanu pactenuil. | [lonsitue o Onpenenarb Mukpockon
TKaHU 1 [lonaTHe 0 TKaHU | TKaHU MIOHSATHE uupoBoH,
OpraHsl pacteHuid. Bunpl | pactenuil. «TKaHbY. MHKpOIIpena
pacTeHui. TKaHEH: Bunapr Trkanei: XapakTepuszoBa | paThl
OTnnuuTenb | OCHOBHAS, OCHOBHa#, Tb
HbIE MOKPOBHA, MIOKPOBHAs, 0COOCHHOCTH
MIPU3HAKU POBOIALLASA, MIPOBOIALLASA, CTPOCHUS U
YKUBBIX MEXaHUYECKasl. MEXaHUYECKasl. byHKIMH
opranu3moB | [IpuuuHbl [Ipruuunbl TKaHel
NOSIBJICHUSA MOSIBJICHUSA pacTeHuM.
TKaHEH. TKaHEeH. YcranaBinuBaTh
O60061menue u Pacrenne kak B3aUMOCBSI3b
cucTeMaTu3alnusl | LeJOCTHBIN CTPOCHHUS
3HaHUH 110 JKUBOU UGyHKIUH
MaTepuaniaMm TEMbl | OPraHU3M, TKaHeM.
«Hayxka o COCTOSIIIINY U3 OO0BACHAITD
pacTeHUsIX — KJIETOK U 3HA4YCHHE
OOoTaHUKay. TKaHEH. TKaHEW B
KU3HU
pacTeHusl.
0O0600mare u
CHUCTEMAaTU3UPO

BaThb 3HAHMA I10




TeMe, IelIaTh

BBIBO/JIBI.
OrtBeuarh Ha
UTOTOBBIE
BOIIPOCHI TEMBI,
BBIIIOJIHATH
3a/laHus
2. Oprassbl pacteHui (8 u)
Cewms, ero Cewms kak oprad Crpoenue OOBSICHATD PaboTta
CTPOEHHUE U | Pa3MHOKEHHUS CEMEHHU: pOJIb CEMSH B «Ctpoenue
3HaYeHUe pacTeHuil. KOXYpa, IIpUpOJIE. CEeMEHU
3HaueHUe CEeMsSIH B | 3apO/IbllLI, XapaxtepusoBa | aconn»
MIPUPOJIE U )KU3HU | DHAOCIIEPM, Tb QYHKIIUU [Mu¢posas
YyeJloBeKa CeMSI0IIH. yacTell ceMeHu. | Jaboparopus
JlabopaTopHas Crpoenue OrnuceIBaTh 10 DKOJIOTHUH
pabota Ne 1 3apo/blilia CTpOo€eHue (maTumk
«CtpoeHue pacTeHus. 3apoApliia OCBEIIIEHHOCT
cemeHH paconn» | JIBynoJbHbIE U pacTeHus. U, BIQKHOCTH
OJTHOIOJILHBIC YcranaBiauBarth | U
pacTeHus. CXOJCTBO TeMIIepaTypbl
[IpopacTanue IPOPOCTKA C ).
CEMSIH. 3apOJIbIIIEM DIIEKTPOHHBI
ITpopocToxk, CEMEHHU. € TaOJIUIIBI U
0COOEHHOCTH OnuceiBaTh TaKaThl.
€ro CTPOEHHUSL.. CTaauu
IpOpacTaHus
CEMSH.
BoIABISATH
OTJINYUTEIILHBI
€ TIpU3HAKU
CeMsH
JBYJIOJIBHBIX U
OJIHOJOJIbHBIX
pacTeHuil.
Hcnonb3oBath
uHpopmarmoH

HbIE PECYPChI
Ui
HOJIrOTOBKH
CO0O0IIEeHUS O
POJIM CEMSH B
KU3ZHU
4eJI0BeKa.
IIpoBoauTh
HaOJII0ICHHS,
(buKcupoBaTh
UX PE3yNIbTaThl
BO
BPEMSIBBINIOIHE
HUS
nabopaTopHOI
paboTHI.




CoOumronathb

paBuiia
paboThI B
KaOuHerTe,
oOparteHus ¢
1ab0paTopHBIM
000pyI0BaHME
M YMeHue
paboTtath
1ab0paToOpHBIM
00opyI0BaHNe
M,
YBEJIUYUTENbH
BIMU
npruOOpaMH.
VYcenosus 3nauenue BoJpl U | M3yuuTs posb Xapaxtepusona | Pabota
MpopacTaHu | BO3ayXa AJs 3amacHbIX Th POJIb BOJIBI U | «Y CIIOBUSA
g CeMsIH MIpOpacTaHus MUTATEJIbHBIX BO3/1yXa B MpOpacTaHMs
CeMsH. 3aracHble | BEIIECTB IpOpacTaHuu CeMSIH».
MUTaTEJIbHbIE CEMEHH. CEMSH. 3HaueHue
BEIIIECTBA TemmepaTypHsl OOBSCHATD BOJIbI U
CEMEHH. € yCJIOBHS 3HaYCHHE BO3JlyXa JJIs
TemneparypHble | mpopacTaHus 3aracHbIX MpOpacTaHus
YCIIOBHS ceMsH. Ponb MIATATEIbHBIX | CEMSH.
MIPOPACTAHUS CBETa BEILIECTB B [udposas
cemsH. Ponb IpOpacTaHnuu naboparopust
ceera. Cpoku CEMSIH. 10 3KOJIOTUHU
HoceBa CEMSIH OOBICHATH (marumk
3aBUCUMOCTh OCBELIEHHOCT
IIPOpacTaHus U, BJIAXKHOCTH
CEMSH OT u
TEMIIEPAaTypHbI | TEMIEPATYPbI
X YCIIOBHIA. ).
[IporHo3upoBa | DJIEKTPOHHBI
Th CPOKHU € TaOJIUILIbI U
IIOCEBA CEMSH | IJIAKaThl.
OT/AEJIbHBIX
KYJIbTYP.
YmMenue
padoTath ¢
71a00paTOPHBIM
obopymoBaHue
M,
YBEJINYUTEIBH
BIMU
npubopamH.
Kopens, ero | Tunsl kopHeBbIX | U3yuuTs Pa3nuuate u Mukpockon
CTPOEHHUE U | CUCTEM PACTEHUI. | BHEILIHEE U OTIPENEIATh U ppPOBOH,
3HAUEHUE CrpoeHue KOpHsL | BHYTpEHHEE THUIIBI MUKpoIpena
— 30HBI KOpHS: CTpO€Hue KOPHEBBIX paTsbl.
KOHYC KOPHS CUCTEM Ha DNEKTPOHHBI
HapacTaHus, pPUCYHKaX, e TabJuIbl U




BCaChIBaHUS,
IIPOBEJIEHUS,
JIeJIeHus, pocTa.
Pocr kopns,
TEOTPOIN3M.
Bunonsmenenus
KOpHEH. 3HaueHue
KOpHEH B
IpUpOJIE.
JlaboparopHas
pabora 2
«CtpoeHue KOopHs
MIPOPOCTKA»

repOapHbIX
IK3EMILISIPAX,
HATypaJIbHBIX
00BbEKTaX.
HasbiBaTh
YaCcTH KOPHSI.
YcranaBiuBaTh
B3aMIMOCBSI3b
CTpOCHUS U
byHKIUH
4acTeu KOPHSL.
OOBSICHATD
0COOEHHOCTH
pocCTa KOpHSI.
IIpoBoauTH
HaOJIIOICHUS 32
U3MCHCHUSMU
B
BEPXYLICYHOMN
YacTH KOPHS B
TIEPHO]] POCTA.
XapakrepusoBa
Th 3HAYCHUE
BUJION3MEHEHH
bIX KOpHEHN IS
pacTeHuil.
[IpoBoUTH
HaOJIONEHUS U
(buKCHpOBaThH
UX pe3yJabTaThl
BO BpeMs
BBITIOJTHEHUS
nabopaTopHO
paboTHI.
CoOmronarb
npaBuUIa
paboTHI B
KaOuHeTe,
oOpareHus ¢
1a00paTOPHBIM
obopymoBaHue
M YMeHue
paboTaTth C
1a00paTOPHBIM
obopymoBaHue
M)
YBENUYUTENbH
BIMH
npubopamH.

IJIaKaThl.

Jlucrt, ero
CTPOEHHUE U
3HAUYCHUE

JIucrt, ero
CTPOEHHUE U
3HAUYCHUE

N3yuuts
BHEIIIHEE U
BHYTPEHHEE

Onpenenarb
YacTH JIUCTA Ha
repOapHbIX

Mukpockon
UppOBOH,
MUKpoIpena




Buemnee CTpOCHHE IK3EMIUIApax, | paThl.
CTPOEHUE JIU CTA. | JIUCTA. pPHUCYHKaX. Buyrpennee
Bnyrpennee Paznuuars CTPOEHHUE
CTPOEHUE JIUCTA. IPOCTHIE U JHCTA.
Tunsr CJIOXKHBIC DIEeKTPOHHBI
KUJITKOBAHUS JIUCTHSI. ¢ TaOJIHIIBI 1
JMCTHEB. XapakTepus3oBa | TUIAKaTHI.
Crpoenue u Th BHYTPEHHEE
(GYHKIUHU YCTHHII. CTpO€Hue
3HayeHue JIUCTa JINCTA, €ro
JUISL PACTCHHS: YacTH.
(dboTocuHTE3, VYcranaBnuBaTh
ucTiapeHue, B3aHMOCBSI3b
razoo0OMeH. CTpOEHUs U
JIucronan, ero byHKUMA
POJIb B KU3HU JHUCTA.
pacTeHus. Xapakrepnsona
Bunonsmenenns Th
JMCTHEB BHJIOM3MEHEHU
ST TUCTHEB
pacTeHuit
YMenue
paboTath ¢
1a00paTOPHBIM
000pyI0BaHNE
M,
YBEJIUYUTENbH
BIMU
npudopaMu
Crebennb, CrebGenb, ero N3yuuthb OnuceiBaTh Mukpockon
ero CTpOEHUE U BHEIIHEe BHEIIHEE uupoBoH,
CTpPOEHHUE U | 3HAUCHUE CTpOoeHUue CTpOoeHue MUKpoIpena
3HAYCHHE JlaGopaTopHas ctebus. Tumbl cTels, paThl.
pabota Ne 4 cTeOIe. MIPUBOJNTH «Ctebenb
«Buemnee Buytpennee PUMEPBI OJIHOJOJIbHBI
CTpOeHUE CTpoeHue pa3IMYHbIX X U
KOPHEBHIIIA, cTebms. TUTIOB CTE€OJICH. | JBYIOJBHBIX
KITyOHS, OyHKIMH Ha3zbiBath pacTeHui»
JTYKOBHIIBD cTeOms. BHYTpPEHHHE DJEKTPOHHBI
Bunounzmenenu qyacTu cTebms € TaOJIUILIbI U
s cTebns y pacTeHuil U UX | TJIaKaThl.
HA/I3EMHBIX U GbyHKIHH.
MO/I3€MHBIX Onpenenstsb
no0eros. BUJIOM3MEHEHU
s HaJ[3€MHBIX U
MO/I3€MHBIX
no0eros Ha
pPHUCYHKaX,
¢dororpadusx,
HATypallbHBIX
00BEKTax.

W3yuats u




OIIUChIBATh

CTPOCHHE
MOJ3EMHBIX
ooOeros,
OTMEYaTh UX
pasnuuusi.
PuKcUpoBaTh
pe3yabTaThl
UCCIIE0BaHUN.
Cobumoath
npaBuiia
paboTsl B
KaOuHere,
oOparieHus ¢
1ab0opaTopHBIM
00opy10BaHNe
M
3. OcHOBHBIE TPOLECCHI )KU3HEAEITEILHOCTH pacTeHuil (6 1)
MunepansH | MuHepansHOE VYcranaBnuBats | 1 OOBSCHATD [Mudposas
O€ MUTaHUE | MUTaHUE B3aUMOCBSI3b POJIb KOPHEBBIX | JIa0OopaTopust
pacTeHu U | pacTeHHI U TIOYBEHHOTO BOJIOCKOB B 10 3KOJIOTUH
3HAYCHHE 3HAYCHHE BOJIBI TMUTAHUS MEXaHU3Me (marymk
BOJIbI Bopa kak pacTeHuii u MMOYBEHHOTO BJIQXKHOCTH,
HeoOxomMoe yCIOBUM MUTaHUS. OCBEIIIEHHOCT
yCIIOBHE BHEIITHEH OOGOCHOBBIBaThL | M)
MUHEPAJILHOTO CpeIbl. poJib
(TTOYBEHHOTO )ITUT MMOYBEHHOTO
aHusl. MUTaHUS B
N3Bneuyenune KU3HU
pacTeHueM u3 pacTeHUH.
MIOYBBI CpaBHuBath U
pPacTBOPEHHBIX B pa3ianyath
BOJIC COCTaB U
MUHEPATBHBIX 3HaYCHHE
cosei. @yHKIIUS OPraHu4eCcKUx
KOPHEBBIX u
BOJIOCKOB. MUHEPaTbHBIX
[Tepemerenue ynoopeHuit s
BOJBI U pacTeHUH.
MUHEPATBHBIX Hcnonb3oBath
BEIIECTB I10 uH(pOpPMaLUOH
pPacTEeHHUIO. HBIE peCypChl
3HayeHue ISt
MUHEPaIbHOTO MOATOTOBKH
(TTOYBEHHOT0) Mpe3eHTaluN
nuTaHus. TUIbI MPOEKTa O
ynoOpeHuit 1 ux npucnocoOIeH
pOJIb B )KU3HU HOCTH K BOJE
pacTeHus. pacTeHui
DKOJIOTHYECKHE pa3HbIX
TPYNIIbI paCTEHUN HKOJIOTUYECKUX

110 OTHOIICHHUIO K

rpymnn




BOJC

Bo3znymnoe | Bo3aymHoe Xapakrepuzona | 1 [IpuBouTH [udposas
MUTAaHUE MUTAaHUE Th YCIIOBUS, IPUMEpBI nabopaTopus
pacTeHui pacTeHui — HE0OXO0TUMBIC OPraHU3MOB — | II0 3KOJIOTUH
— ¢dorocunTe3 JUISt aBTOTpOQOB M | (IATUHK
doTocunTe3 | YcioBus BO3/TyIITHOTO reTepoTpooB, | YIICKUCIOTO
o0Opa3oBaHus NUTaHUS HAXOJIUTh raszau
OpraHUYEeCKUX pacTeHuM. pa3auyuus B UX | KHCIOPOAA)
BEILIECTB B OOBsICHATD MUTAHUH.
pacTeHuu. PpOJIb 3ENEHBIX OO6oCHOBBIBaThH
3enéuHble JUCTHEB B KOCMHYECKYIO
pacTeHust — ¢doTocuHTE3E. POJIb 3eNEHBIX
aBTOTPO(DEHL. pacTeHuM.
I'erepoTpodsl kax Ucnonb3oBarh
noTpeouTenu uHpopmarmon
TOTOBBIX HBIE PECYpPChI
OpraHUYeCKUX JUTST
BEIIECTB. MOJTOTOBKH
3Hayenue CcoOOIIeHHUs O
(doTocuHTE3a B posn
IPUPOJL doTocuHTE3a
Ha Hallein
IJIaHEeTe
BeinonHaTe
HaAOJIONEHUS U
U3MEpEHUs
Heixanue u | Jlpixanue u Xapakrtepuzona | 1 Bocnmranue Hudposas
oOMeH 0OMEH BEIIECTB Y | Th CYITHOCTh OEepeKHOTO nmabopaTopust
BEIIECTB Y | pacTeHuil Poib nporecca OTHONIEHUS K o
pacTeHuii JbIXaHUSI B )KM3HU | JBIXaHUS Y CBOEMY sKoJIOTHH(aa
pacTeHuH. pacTeHuH. 310pOBbBIO, TUYUK
CpaBHuTenbHas YcTanaBnuBaTth PUBUTHE YTJIEKUCIIOTO
XapaKTepUCTHKAa | B3aUMOCBS3b MHTEpeca K rasa u
IIPOLIECCOB IPOLIECCOB U3YYEHHUIO KHUCIIOpOo/ia
JbIXaHUS] U JbIXaHUS U npeaMera.
¢dboTocuHTE3A. doTocunTe3a, BrimonHsaTe
OOMeH BellecTB B | IPOBOAUTH UX OTIBIT,
OpraHu3Me Kak CpaBHEHHE. HaAOII0IaTh
BaXHEHIINH Onpenensrsb pe3yabTaThl U
MPU3HAK KHU3HU. MOHSTHE JIeNIaTh BBIBOJIbI
Bsaumocss3b «obMeH o
IIPOLIECCOB BELIECTB. pe3ynabTaTam
JIBIXaHUS U XapakTepusoBa HCCIe10BaHus
(dboTocuHTE3a Th 0OMeH
BEILECTB KakK
BAXKHBIN
MpU3HAK
KU3ZHH
4. MuorooOpasue u pa3BuTHe pactutenbHoro mupa (10 1)
Bogopocnu, | O6mas N3yuuts 1 Boiaensats u Mukpockon
ux XapaKTepUCTUKA. | CTPOCHUE U OTIMCHIBATh 1 (poBoOH,
MHoroo6pa3 | Crpoenue, pa3MHOXKEHHE CYILIECTBEHHBIE | MUKpOMpEMna




ue B pa3MHOXKEHHE BOJIOpOCIIEH MIPU3HAKU paThl.
pupoJie BOJIOpOCIIEH. BOJIOPOCIICH. (Opnoxnerou
Paznoobpaszue Xapakrepus3oBa | Has
BOJIO pOCIE. Th TJIABHBIC BOJIOPOCIb
Otnensl: 4YepTHl, —
3enénrle, JIE)KaIIiE B XJ1aMHUJIOMOH
Kpachsie, bypsie OCHOBE aza)
BOJIOPOCITH. CHUCTEMAaTUKH
3HaueHue BOJIOPOCIIEH.
BOJIOPOCIIEH B PacnoznaBatb
pUPOJIE. BOJIOPOCIIH Ha
Hcnone3oBanue PUCYHKaX,
BOJIOpOCIIEH repOapHbIX
YEJIOBEKOM Marepuaiax.
CpaBHUBATH
BOJIOPOCITH C
Ha3eMHBIMHU
pacTeHUSIMH U
HaXOJIUTh
oOmue
MIPU3HAKH.
OOBSICHATD
MIPOIIECCHI
Pa3MHOXKEHHS
y
OJHOKJIETOYHBI
X U
MHOTOKJIETOYH
BIX
BOJIOPOCIICH.
Ucnonb3oBarh
uHpopmarmoH
HBIE peCypChl
JUTSL
MOATOTOBKH
CcO00IIEeHUS O
3HAYECHUH
BOJIOPOCJICH B
pUpOaE U
JKH3HU YEJI0OBEK
Otnen MoxoBuHEIE, N3yunts CpaBHUBATH Muxkpockon
MoXOoBUAH | XapaKTepHbIE CTPOCHHE U npeiacTaBuTene | MUGpoBoOH,
pie. OOmIast | 4epThl CTPOCHUSL. | PA3MHOKECHHE 1 pa3nu4HbIX MHUKpOIIpena
xapaktepuc | Knaccsr: MXOB rpynm paThl.
THKa U [Teuénouynuku u pacTeHui (Charaym —
3HauYEHHE JIuctocreOenbHbI OTAeNa, JeNIaTh | KIETOYHOE
e, ux BBIBO/IBI. CTpOEHHE)
OTJIMYUTEIbHBIE HaszsiBaTh
YEPTHI. CYILIECTBEHHbBIE
Pa3zmuoxenune MPU3HAKU
(6ecmomoe u MXOB.
MOJIOBOE) U Pacno3naBatb




paszBuTHE
MOXOBUHBIX.
MoxoBHIHBIE KaK
CIIOPOBBIE
pacTeHus.
3HavYeHHE MXOB B
PUPOJIE U KU3HU
YeJl0BeKa
JlaboparopHas
pabora 6
«3yueHue
BHEIITHETO
CTPOCHHUS
MOXOBHUIHBIX
pacTeHuin»

MPEJICTAaBUTEIIC
M MOXOBUIHBIX
Ha PUCYHKaX,
repOapHbIX
MaTepuanax,
JKUBBIX
00BEKTaX.
Boiaensats
pU3HAKA
MIPUHA]ICIKHOC
™
MOXOBHIHBIX K
BBICIIIAM
CIIOPOBBIM
PACTCHHSIM.
Xapakrepusona
Th TIPOIIECCHI
Pa3MHOKCHHS
U Pa3BUTHS
MOXOBH/IHBIX,
170:¢
0COOCHHOCTH.
YcranaBinuBaTh
B3alMOCBSI3b
CTPOEHUS MXOB
U uX
BO3JICUCTBUA
Ha cpefay
obuTaHusl.
CpaBHUBATH
BHEIIHEE
CTpoeHue
3€JIEHOTO MXa
(KyKyIIKHuHA
JpHA) U 6e70ro
Mxa
(charuyma),
OTMEUaTh UX
CXOJCTBO U
pa3anyus.
®ukcupoBarh
pe3yabTaThl
HCCIIEIOBAHU .
Cobmoath
npaBuUIIa
paloThI B
KaOHHeTe,
oOpareHus ¢
1a00paTOPHBIM
obopyoBaHue
M

Otnen

Oo01as

N3yuuts

BrisgaBnare

Pabora ¢




l'onoceMeH | XapakTepuCTHKa | OOIIyIO oOmiue uepTbl | repOapHbIM
Hele. OOIIast | TOJIOCEMEHHBIX. XapaKTEPUCTUK CTPOCHHUS U MarepuaioM
xapakrepuc | Paccenenue y pa3BUTHS
THKA U rOJOCEMCHHBIX II0 | TOJIOCEMEHHBIX CEMEHHBIX
3HAYCHUE IIOBEPXHOCTHU pacTeHui pacTeHUN.
3emMin. OcBauBarth
O6pazoBanue pUEMBI
CEMSH Kak paboThI C
CBUJICTEIILCTBO OIPEACITUTENE
00J1€€ BHICOKOTO M PacTEeHUH.
YPOBHSI pa3BUTHUSA CpaBHUBATH
TrOJIOCEMEHHBIX I10 CTPOCHHE
CpPaBHEHUIO CO CIIOPBI U
CIIOPOBBIMH. CEMCHHU.
OcobenHoctu XapaxTepuszona
CTPOCHHS U Th MPOIIECCHI
pa3BUTHUA Pa3MHOKEHHS
MpeICTaBUTENEH W pa3BUTHS
K1acca XBOMHBIC. TOJIOCEMEHHBIX
I'omocemeHHbBIE Ha [IporHo3uposa
TEPPUTOPUH Tb
Poccnn. Ux HOCIEACTBUA
3HAYECHUE B HepaImoHAIbH
NPUPOJE U )KU3HHU oH
JelroBeKa JIeSITETLHOCTH
YenoBeKa JJIs
KU3HHA
T'OJIOCEMEHHBIX.
Hcnons3oBaTh
uHpopmaImoH
HBIE PECYPChI
TSt
MO AIOTOBKH
Mpe3eHTaAlNN
MpOEKTa O
3HAYEHHH
XBOMHEBIX JIECOB
Poccun
CewmetictBa | OOmias N3yunts Breiaenars Pabora ¢
Kjacca XapaKTepUCTHKA. | OOIIYyIO OCHOBHEIE repOapHbIM
JBynoneHbl | CemelicTBa: XapaKTePUCTUK MIpU3HAKHU MaTepuaioM
e Po3zonpeTHbIE, y CEMENCTB Kjacca
MOTBIIBKOBEIE, KJiacca JBynomnbHbIE.
Kpecrougernsle, | JIBynosibHBIE. OnuceIBaTh
ITacnénoBsle, OTJIMYUTEIbHBI
CnoXHOLIBETHBIE. € IPU3HAKU
OTnnuuTenbHbIe CEMEHCTB
MIPU3HAKU Kjacca.
CEMEICTB. Pacno3naBath
3HauecHUE B MpeCTaBUTEINE
NPUPOJIE U KU3HU 1 CEMENCTB Ha
YyeJloBeKa. pPUCYHKaX,




CenbCKOXO03IUCTB
€HHBIE KYJIbTYPBI

repOapHbIX
MaTtepuanax,
HaTypaJIbHbIX
00BEKTAX.
IIpumeHaThH
PUEMBI
paboTsl ¢
OTIpEeJeIInTENE
M pPacTEHUH.
Hcnonbs3oBath
UH(POPMALNOH
HBIE PECYpPChI
JUIS
MOATOTOBKH
Ipe3eHTalNH
MPOEKTa O
pOJY pacTEHHI
KJ1acca
JBynonbeHbIE B
npupojie u
KU3ZHU
YyeJI0BEeKa

CewmelicTBa
KJ1acca

Oo01mas

XapaKTePUCTHKA.

CewmeiicTBa:
JInnennerle,

JlykoBbie, 3maku.

OTnnunTenbHBIE
MIPU3HAKHY.
3HadyeHue B
MPUPOJIE, )KU3HU
yeJioBeKa.

N3yunth
o01yro
XapaKTePUCTUK
y CEMEUCTB
Kjacca
OIHOOOJBHEIE.

BrigenaTs
MIPU3HAKHU
Kjacca
OIHOOONBLHEIE.
Onpenenars
MIPU3HAKHU
JICIICHHS
KJIaCcCOB
JBynonbHbIE U
OnHOOOJILHEIE
Ha CEeMCHCTBA.

PaboTa c rep-
OapHBIM
MaTepHaIOM

Yacts 2. CTpoeHue Tena )KUBOTHBIX
Yacrts 3. [loguapctBo IIpocreitmue, nir OgHOKIETOYHBIE

Tematnueckoe IaHUPOBaHKE MaTepualia B 7 Kiacce
«BHOJIOTI'U. PASHOOBPA3UE OPTAHU3MOB: ) KUBOTHBIE»
Yacts 1. OOmue cBeACHUS O MUPE KUBOTHBIX

Yacte 4 [loanapctBo MHOTOKIJIETOUHBIE
Yacte 5 Tunsl [1nockue uepsu, Kpyrisie uepsu, KonpuaTsie uepsu
Yacte 6 Tun Momrocku
Yacte 7. Tun YneHucroHorue
Yacte 8. Tun Xopnossie. becuepennsie. Hanknace Poi0Obl
Yacte 9. Knacc 3emHoBOiHBIE, MM AMDUOUN

Yacts 10. Knacc [Ipecmbikaromuecs, nim Pentunmin
Yactse 11. Knace Itumer
YacTts 12. Knacc MnekonuTatoiue, uiu 3sepu
UYacTtsp 13. Pa3BuTHe )XMBOTHOTO MHpa Ha 3eMiie.

Ne

Tema

Conepxanue

IMeneBas Ko
YCTAaHOBKA JI-

OcHOBHBIE BHBI
AeATEeJILHOCTH

Hcnonbiyem
oe




YPOKa BO | o0yyaromuxcs Ha | odopyaoBaH
yac | ypoxe/ ne
OB | BHEYPOYHOM
3aHATUH
. CTpoeHue Tena KUBOTHBIX (2 )
Kiterka Kiterka BorsiButh 1 CpaBHuBatTh Mukpockon
.Hayxka CXOJCTBO U KJIETKH KUBOTHBIX | IIU(PPOBOH,
LUTOJIOTUSI. pasnuuue B U pacTeHUM. MUKpoIpena
Crpoenue CTPOCHHHU HazsiBaTh paThl.
KUBOTHOM JKUBOTHOU U KJIETOYHBIE
KJIETKU: pacTUTeIbHOM CTPYKTYPBI
pas3Mepsl u KJIETOK JKUBOTHOM KJIETKH.
hopmpbl, Jenath BBIBOJIBI O
KJIETOUHBIE MpUYHHAX
CTPYKTYPBHI, paznuuus u
UX POJIb B CXOJCTBA
JKUBHENEATEN JKUBOTHOM U
BHOCTH pacTUTENIbHOMN
KJIETKH. KJIETOK.
Cx0acTBO U YcTanaBinBarth
paznuuus B3alMOCBSI3b
CTpOEHUs CTpOEHUs
KUBOTHOM U JKUBOTHOM KJIIETKH C
pacTUTEIbHOM TUTIOM MUTAHUS
KJIETOK YMenune paboTath ¢
1a00paTOPHBIM
000pyI0BaHUEM,
YBEJIUYUTEIbHBIMU
pUOOpaMHU.
Tkanwu, Tkanwu, N3yuuthb 1 Haspiath TUIIBI Mukpockon
Oprasbl U Oprasbl U TKaHU: TKaHEW UBOTHBIX. | HU(POBOH,
CUCTEMBbI CUCTEMBbI SMUTENUATbHBI YcTraHaBiuBarth MUKpoIpena
OpraHoB OpraHoB e, B3alMOCBSI3b paThl
Tkanu: COEIMHUTENbH CTpOEHUS TKaHEH ¢
SNUTENUaNbH | blE, uX QyHKIUAMU.
bl€, MBIIIICYHbIE, XapakTepu3oBaTh
COCIMHUTENb | HEPBHBIE, UX OpraHbl U CUCTEMBI
HBIE, XapaKTepHbIe OpraHoB
MBIIICYHbIE, MPU3HAKU. YKUBOTHBIX.
HEpBHBIE, UX [TpuBoIUTH
XapaKTepHbIe PUMEPBI
MPU3HAKH. B3aUMOCBSI3H
Oprassl u CHUCTEM OPraHoB B
CUCTEMBI OpraHu3Me.
OpPraHoB, Bricka3bIBath
0COOEHHOCTH IIPEIIO0JIOKEHNUS O
CTpOEHUS U MOCJEICTBUSIX
GbyHKIUH. HapyILIEHUS
Tuns B3aUMOCBSI3U
CUMMETpUHU OpPraHoOB U CUCTEM
YKUBOTHOTO, OpPraHoB JIst
HX CBSI3b C OopraHusma.




obpazom OrnuceiBaTh
KU3ZHU. B3alMOCBSI3b
00paza KU3HU
’KWUBOTHOTO U THIA
CUMMETPUH Tea
OO6mas Cpena Hatb oburyro BrisiBasTh Mukpockor
XapakTepucT | oOuTaHus, XapaKTEPUCTUK XapaKTepHbIC undpoBoi,
vKa BHEIIIHEE y MIPU3HAKU MHUKpOIIpena
MOJIapCTBa | CTPOEHUE. [IpocTeiimmm, nojapcTBa patsl (ameba)
[Ipocreiimme | Ctpoenue u Ha [IpuUMepe [Ipocrenmmue, nnn
. T Jku3HenesaTen | Tuma OHOKJIETOYHEIE,
Capko/ioBbI€ | BHOCTb Capkoaoxryru tuna CapkoJ0BbIe
" CapKOJOBBIX | KO-BbIE U KTYTHKOHOCIIBI.
KTYTUKOHOCII | Ha TIPUMEPE PacnioznaBatp
bI. Kiacc aMEOBI- MpeICTaBUTENEH
CapkosioBble | poTes. KJ1acca
Pa3znooOpasue CapkooBble Ha
CapKOJIOBBIX MUKpoIpenaparax,
pPHUCYHKaX,
doTtorpadusx.
VYcraHaBnnBaTh
B3alMOCBSI3b
CTPOCHHS U
byHKIUH
opraHu3Ma Ha
npumepe ameobI-
nporesl.
O60CHOBBIBATH
POJIb TPOCTEUIITUX
B 9KOCHCTEMAaX
YMmeHnue padboTath ¢
71a00paTOPHBIM
000pyI0BaHHEM,
YBEJIUYUTEIbHBIMU
npudopaMu
Tun )KryrukoHocr | Ha nmpumepe XapakTepru3oBaTh Muxkpockon
Capkonmosbie | bI. Knacc IBIJICHBI cpeny obutanus 1 (poBoOH,
u XKryrukoHoct | 3eneHon KTYTHKOHOCIIEB. MUKpoIpena
KrytukoHoct | b Cpena MOKa3aTh YcTanaBnuBathb paTsbl.
bI. Kitace obutaHus, B3aHMOCBSI3b B3alMOCBSI3b (9BreHa
XKrytukoHoc | ctpoeHue u CTpOEHUS U XapakTepa MUTaHUs | 3eJIeHast)
bl NEepeIBMKEHU | XapaKTepa U YCIIOBUU Cpeapbl.
€ Ha IpUMEpEe | MUTAHUS OT O060CHOBBIBATH
3BIJIEHBI YCIIOBHI BBIBO/ O
3€JIEHOM. OKpYKarolen IIPOMEKYTOUHOM
Xapakrep Cpenpbl. MOJIOKEHUU
MUTaHUS, €T0 IBIJIEHBI 3€JIEHOM.
3aBUCHUMOCTD [IpuBoauTH
OT yCIIOBUH JI0Ka3aTesIbCTBa
CpElpbl. 6osee cloKHOU
Jpixanue, OpraHu3aiun
BBIJICTICHUE U KOJIOHMAJIbHBIX




OpraHu3alun

110 CPAaBHCHUIO

MMpUMEPC HAJINIHNC

pa3MHOXKEHHE (OpM KI'yTUKOBBIX.
. Coueranue PackpeiBaTh posib
MIPU3HAKOB KTYTHKOHOCIIEB B
KUBOTHOTO U HKOCUCTEMAX
pacTeHus y
IBIJICHBI
3€JIEHOM.
PaznooOpaszue
KTYTHKOHOCII
€B
Tun Cpena YcTaHoBUTE Brigsagare
Wndysopun | oburanus, XapaKTEepHbIE XapaKTEpHbIE
CTpOCHUE U MIPU3HAKU THIIA MIPU3HAKY THIIA
nepensuwxenu | Magysopuu u Nudyszopun.
€ Ha IIpUMEPE | TTOKA3aTh [IpuBoauTh
nH(Dy30pUH- | YePTHI MIPUMEPHI U
TyQENbKH. YCIIO)KHCHUS B XapaKTepu30BaTh
CBsi3b KJIETOYHOM YepPTHI YCIOKHCHHUS
YCIIO)KHEHHUS | CTPOCHHH. OpraHu3aIuu
CTPOEHUS uHpy30puii o
uHpy3opuii ¢ CPaBHEHUIO C
rporeccamu CapKOKTYTUKOHOCIT
ux amu. HaOmronare
KUZHEIesTel MPOCTEHIIINX MO/
BHOCTH. MUKPOCKOTIOM.
PaznooOpaszue DuUKCUpPOBATH
nH}y30pHii. PE3YNIbTATHI
JlaGopatopna HaOIIOCHUH.
s padota Ne 1 O0600mars ux,
«Ctpoenue u JIeJIaTh BBIBOJIBI.
HepeIBUKEHI Cobumonath
€ UHpy30pHuu- npaBuIIa
Tyenpku» MOBE/ICHUS B
KaOHHETE,
oOpareHus ¢
71a00paTOPHBIM
000pynoBaHEM
4. IlonmapcTBo MHOTrOKIeTOUHBIE (2 )
Tun OOmas Oo6mue ueptsl | U3yunTh OnuceIBaTh Muxkpockon
XapaKTEepPHUCT | CTPOCHUSL. CTpOEHUE U OCHOBHBIE 1 (poBoOH,
uKa Iunpa — KU3HEEITeNb MpU3HAKU MUKpoIpena
MHOTOKJIETOY | OJMHOYHBII HOCTb MO/IlIapcTBa paTsbl.
HBIX noymn. Cpena | KUIIEYHOIIOJIOC MHoroxkieTo4nsle. | (BHyTpeHHEE
KUBOTHBIX. obutaHus, THBIX Ha Ha3zbiBath CTpOeHHue
Tun BHEIITHEE U npuMepe npe/cTaBuTeNen THIPBI)
Kumeynormnon | BHyTpeHHee TUJIPBI, TUIIA
OCTHBIE. CTpPOEHHE. BBIICTIUTH KUIIIEYHOMOJIOCTHBI
Crpoenne u | OcoOEHHOCTH | OCHOBHBIC X. Beigensarto
KUBHENEATEN | KUZHENEATeNl | 4epThl o01ue yepThl
BHOCTb BHOCTH, YCIOKHEHUS CTPOCHHUSI.
YpOBEHb OpraHu3aIun OOBSCHATH Ha




B CpPaBHEHUU
c
MPOCTEUILINM
)51

c
IIPOCTEUILIMMH.

JIy4€BOU
CUMMETpPUH Y
KHUILIEYHOTIOJIOCTHBI
X.
XapakTepus3oBaTh
pu3HaKu Oosee
CJI0KHOM
OpraHu3aluy B
CPaBHEHMH C
MPOCTEUIIUMU

. Tunel [Inockue yepBu, Kpyrisie

yepsH, Konbuareie yepsu (5 u)

Tun Mecra N3yunth 1 Ha3biBaTh uepThl [Hudposoit
Kosnpuateie oburaHus, 0COOEHHOCTH 0oJee BBICOKOI MHKPOCKOIIL,
YEepBH. CTpOEHUE U YCIIO’)KHEHUS B OpraHu3aluu nabopaTopHO
Obmas KU3HEJEATENl | CTPOCHUH KOJIbYAThIX UepBeH | €
XapaKTEepPUCT | bHOCTb KOJIbYaThIX 10 CPaBHEHUIO C 000opynoBaHU
nka. Kmacc CHUCTEM yepBeu Kak KPYIJIBIMH. e.
MHOromeTrH | BHyTPEHHUX Ooiee Pacno3naBath DJIEKTPOHHBI
KOBBIE YEPBU | OPraHoB. BBICOKOOPraHU npeJcTaBuTeNen € TaOIuIIbI

YpoBHH 30BaHHOM KJIacca Ha

OpraHu3alyy | TPYMIBI IO PHUCYHKaX,

OpraHoB CPaBHEHUIO C doTtorpadusx.

YyBCTB IJIOCKUMHU U XapakTepu3oBarhb

CBOOOJHOXUB | KPYTJIBIMH YEepTHI YCI0KHEHUS

YIIUX YEPBSIMH. CTPOEHMS CUCTEM

KOJIBYAThIX BHYTPEHHHX

yepBeu u OPraHoB.

Mapa3uTHYECK PopMynHpoBaThH

HX KPYIJIBIX BBIBOJ1 00 ypOBHE

yepBen CTPOCHUS OPraHOB

JlaboparopHa YyBCTB

st paboTa No2

«Buemnee

CTPOCHHE

J0KJIEBOTO

4yepBs, €ro

nepeIBUKEHU

<,

pasIpaknuMoc

THY.

JlaGopatopHa

s pabota Ne3

(o

YCMOTPEHHIO

YUUTEIIS)

«BnyTtpeHHee

CTpO€HHuE

JOKJIEBOTO

4EPBS.

. Tun Monmtocku (4 1)

Knacc Cpena N3yuuts 1 Paznuyars u [Tudposoii
JIBycTBOpHYar | oOuTaHus, 0COOEHHOCTH OTIPENEIATh MHUKPOCKOIL,




Pasmuoxenue

N HAaCCKOMBIX.

bIe BHEIIIHEE CTPOCHUS JIBYCTBOPYATHIX 1abopaToOpHO
MOJUTIOCKH CTpOEHHE Ha | KJjlacca MOJIJIIOCKOB Ha e
npumMepe JIByCTBOpYATHI PHCYHKaX, obopynoBaHu
6e33y0Ku. € MOJUTIOCKH dororpadusx, e. Bnaxxnsle
Crpoenue u HaTypaJIbHbIX Ipernaparsl,
GbyHKITIT 00BEKTaX. KOJUICKIIUH
CUCTEM OOBsCHATD pPaKOBUH
BHYTPCHHHX B3aMMOCBSI3b MOJITIOCKOB.
OpPraHoB. 00pa3a )KU3HU U ONEKTPOHHBI
OcobenHoctu ocobeHHocTEN € TaOJIUILIbI
Pa3MHOXKEHHS CTpOCHUS
Y pa3BHUTHSI. JIBYCTBOPYATHIX
Pons B MOJIIIFOCKOB.
IIPUPOLE U XapakTepu3oBaThb
3Ha4YCHUE JIIS YEePTHI
YeJl0BeKa. PUCTIOCOOTIEHHOCT
JlaboparopHa 1 MOJUTFOCKOB K
g paboTa 4 cpenie oOuTaHusl.
«Bneninee PopMynHpoBaThH
CTpOCHHE BBIBOJ] O POJTH
PaKoBHH JIBYCTBOPYATHIX
MTPECHOBOIHBI MOJUTFOCKOB B
X ¥ MOPCKHX BOJTHBIX
MOJLTIOCKOB» JKOCUCTEMAX, B
’KU3HU YEJIOBEKa.
VYcranaBinuBaTh
CXOJCTBO U
pa3nuuus B
CTPOEHUH PaKOBUH
MOJLITIOCKOB.
CoOumronarh
npaBuiia paboThl B
KaOuHeTe,
oOpareHus ¢
71a00paTOPHBIM
000pyi0BaHNEM
. Tunt Ynenucronorue (7 4)
Knace Ob6mas BrrsaButh .BbIABIATE I'epGapHbIii
Hacexombie | XxapaKTepUCTH | OCHOBHBIE XapaKTepHbIe MaTtepuan —
Ka, XapaKTepHbIe MpU3HAKU CTpOeHHue
OCOOCHHOCTH | MPU3HAKU HACEKOMBIX, HACEKOMOTO
BHEIITHETO HACEKOMBIX OTIMCHIBATh UX MIPH
CTPOEHHUSI. BBHITIOJTHEHUH
Paznoobpa3zue nabopaTopHOM
POTOBBIX paboTHI.
OpraHoB. YcTaHnaBnuBath
Crpoenue u B3aMMOCBSI3b
GbyHKITIN BHYTPEHHETO
cHCcTeEM CTPOCHHUS U
BHYTPEHHUX IIPOLIECCOB
OpraHoB. KHU3HEIEATEILHOCT




Habmronarts,

JlaGopaTopHa ¢duKcupoBaTh
s pabota Ne5 pe3yiIbTaThl
«Buernee HaOII0CHHUH,
CTpOeHue JIENIaTh BBIBOJIBI.
HACeKOMOI0» Cobuoath
npaBujia paboThI B
KaOuHere,
oOpartieHus ¢
1ab0paToOpHBIM
000py/I0BaHHEM
Tunet PasBurue ¢ W3yuuts Tuner | 1 XapakTepu3oBaTh I'epbapHbiIii
pa3BHUTHS HETOJIHBIM pa3BHUTHS THUTIBI PA3BUTHUS MaTepuan —
HAaCEKOMBIX | TIPEBpaIeHHE | HACEKOMBIX HACCKOMBIX. THUIIBI
M. ['pymnmst OOBSICHATD pa3BUTHS
HACEKOMBIX. TIPHHITAITBI HACEKOMBIX
PasButue ¢ KJIacCU(PUKAIIUU
TTOJTHBIM HACCKOMBIX.
TIpEeBpaILlCHUE YcranaBinuBaTh
M. ['pynmst CHCTEMATUYECKYIO
HACEKOMBIX. MIPUHAICKHOCTh
Pousb kaxnoit HACEKOMBIX.
cTaguu BrIsBagTE
pa3BUTHUSA pa3nuuus B
HACEKOMBIX pa3BUTUU
HACEKOMBIX C
MOJIHBIM U
HETOJIHBIM
peBpalieHuEM
8. Tunt Xopnoseie. becuepennnie. Hagknacc PeiOb1 (6 1)
Hanxknacc Ocob6ennoctu | U3yunth 1 XapakTepru3oBaTh Brnaxnsie
PoI6BI. BHEIITHETO 0COOCHHOCTH 0COOCHHOCTH npenaparsl
O6mas CTpOEHHUS, BHEIIHETO BHEIIHETO «PbI10BI
XapaKTEepPHUCT | CBS3aHHBIE C | CTPOCHHS, CTpoeHus pbId B
vKa, oOUTaHUEM B | CBSI3aHHBIE C CBSI3H CO Cpeoit
BHEIITHEE BOJIC. obuTaHueM B oburtaHusl.
CTpOEHUE Crpoenue u BOJIC. OcBauBath NpUEMBI
byHKIIIN paboThI C
KOHEYHOCTEH. OTIpeeNIuTeIeM
Opransl YKUBOTHBIX.
O0KOBOM BhIsSBISATE 4epThl
JTVHHH, MPUCTIOCOOTICHHOCT
OpraHbl U BHYTPEHHETO
ciyxa, CTpOEHUS PbIO K
paBHOBECHSI. 0OUTaHUIO B BOJIE.
JlaboparopHa Habmtonats u
s pabota AI'B OTIMCHIBATh
6 «Bueminee BHEIIHEE CTPOEHUE
CTpPOEHUE U ¥ 0COOCHHOCTH
0COOEHHOCTH NepeIBUKEHUS PhIO
TepeIBIKEHU B X0J1€

s pHIOBI»

BBITIOJTHCHU A




1abopaTopHOI

paboTHI.
Cobutoath
paBuiia
IIOBE/ICHUS B
KaOuHere,
oOpareHus ¢
1a00paToOpHBIM
000py/I0BaHHEM
Buyrpennee | Onopho- H3yunth YcranaBiuBaTh Brnaxxueie
CTpOEeHUue JBUTaTebHasl | BHYTPEHHEE B3alMOCBSI3b Ipernaparsl
pBIO cucTema. CTpOo€eHue CTpOEHUs «PbI10BIY.
Ckener pBIOBI OTIENbHLIX yacTeil | Moaenb —
HETIAPHBIX U CKeJeTa pbI0 U uX CKEJIeT PhIOBI
MTapHBIX GyHKIMH.
IJIaBHUKOB. BrisBrsATH
Ckener XapaKTepHbIe
T'OJIOBBHI, YepThl CTPOCHUS
CKeJeT xaop. CHUCTEM
OcobenHoctu BHYTPEHHUX
CTpOEHUS U OpraHoB.
byHKIINIA CpaBHHUBATH
CUCTEM 0COOEHHOCTH
BHYTPEHHUX CTpOEHUS U
OpPraHoB. byHKIUH
Ueptsl Oosee BHYTPECHHHX
BBICOKOTO OpraHoB peIO U
YpOBHS JIaHIIETHUKA.
OpraHu3anun XapakTepu3oBarh
pBIO IO YepThl YCI0KHEHUS
CPaBHEHHUIO C opraHu3anuu peio
JAHIIETHUKOM
JlaGopatopna
st paboTa Ne 7
(o
YCMOTPEHHIO
YUUTEIST)
«BHyTpeHHee
CTpOEHUE
PBHIOBI
9. Knacc 3eMHoBoiHbIC, M AMpuoHn (4 1)
Crpoenne n | XapakrepHele | M3yuuts YcraHaBiuBaTh Biiaxxubie
NESITEILHOCT | YEPTHI YepTHI B3aUMOCBSI3b npemnaparsl
b CTpOEHUs CTpOEHUs CTPOEHUS OPTaHOB | «3€MHOBOJH
BHYTPEHHUX | CUCTEM CUCTEM U CHUCTEM OPraHOB C | bIE»
OpraHoB BHYTPEHHHX | BHYTPEHHUX uX QyHKIUAMU U
36MHOBOJHBI | OpPraHOB OpraHoB cpenoit oouTaHusl.
X 36MHOBOJHBIX | 36MHOBOJIHBIX CpaBHUBATB,
mno M0 CPAaBHEHUIO 000011aTh
CPaBHEHHIO C | C KOCTHBIMH UHPOPMALIUIO O
KOCTHBIMHU peibamMu CTPOEHUU




pBIOaMu. BHYTPEHHUX
CxoncTBo opranoB am¢puouit
CTpOEHUs U pbIO, NlenaTh
BHYTPEHHUX BBIBO/JIBI.
OpraHoB Onpenenstb yepThbl
36MHOBOHBIX 0oJiee BBICOKOI
U pBIO OpraHu3anuu
36MHOBO/IHBIX 10
CPaBHEHMIO C
pbeiObamMu
10. Knacc [Ipecmbikaromuecs, unu Pentummu (4 v)
Buyrpennee | CxonctBo u N3yunth YcraHaBinBaTh BiaxxHbie
CTpOEHHE U paznuuus YepThl B3alMOCBSI3b npenaparsl
KU3HEJESITeN | CTPOEHUs CTpOEHUs CTpOEHUs «IIpecmbika
BHOCTb CUCTEM CUCTEM BHYTPEHHUX IOLIUECS
MIPECMBIKAI0 | BHYTPEHHUX | BHYTPEHHUX OpraHoB U CUCTEM
LIUXCS OpraHoB OpraHoB OpraHoB PEeNTUIIUH,
MIPECMBIKAIOI | TPECMBIKAIOLTN ux GyHKUMN 1
uxcs u Xcsl 10 Cpelbl OOUTAHMUSL.
36MHOBOJHBIX | CPAaBHEHUIO C BbIsBISATE 4epThI
. UepTsl 3€MHOBO/THBIM 0oJiee BEICOKOH
npucroco6e | u. OpraHu3aIun
HHOCTH MIPECMBIKAIOIINXCS
IIPECMBIKAFOLI] 110 CPAaBHEHUIO C
UXCA K )KA3HU 36MHOBOJHBIMHU.
Ha cylIe. XapakTepru3oBaTh
Pa3smuoxenue MPOLECCHI
U Pa3BUTHE. Pa3MHOKECHHS U
3aBUCUMOCTh pa3BUTHS
roJI0BOTO JETEHBILIEH Y
YKU3HEHHOTO YcranaBiuBarth
LUKJIa OT B3alMOCBS3b
TEMIEPATYPH CTpOEHUs
BIX YCIOBHUI BHYTPEHHUX
OpraHoB U CUCTEM
OpraHoB PENTHIINN,
ux GyHKUMN 1
cpezbl OOUTaHuUS.
BbIABIATE 4epThI
Oomee BBICOKOI
OpraHu3aluu
IIPECMBIKAIOINXCS
10 CPaBHEHUIO C
36MHOBOIHBIMHU.
XapakTepu3oBarhb
IIPOLIECCHI
Pa3MHOKEHHUS U
pa3BUTHS
JIETEHBIILIEH Y
11. Kiracce ITtumpl (9 9)
Oomas B3anmocssasp | U3yuuts XapakTepu3oBaTh Uyueno
XapaKTEPUCT | BHELIHETO B3alMOCBSI3b 0COOEHHOCTH IITunel,




HKa KJacca. CTpOEHUS U BHELIHETO BHEIIIHETO [Tepbst
Buemnee MPUCIIOCO0IIE | CTPOSHHS U CTPOCHUS TTHII B TITUIIBL,
CTpOEHUE HHOCTH NTHUI[ | MPHUCTIOCOOJICH CBSI3M C UX MUKpoIpena
TITHUII K MOJETY. HOCTH ITHI] K npucnocobaeHHoct | patsl «Ilepbs
Tumel nepseB | MOJIETY BIO K IIOJIETY. IITHL
1 UX OOBsSICHATD
GbyHKINN. CTpOEHUE U
Yeptol byHKIIUN
CXOJCTBa U [IEpPbEBOI0 MTOKPOBA
paznuuus Tena MTUL.
TTOKPOBOB YcranaBiuBaTh
TITUI] 1 YepThl CXOJICTBA U
penTuIni. pasnnuus
JlaGoparopHa MOKPOBOB NTHI]
st paboTa Ne§ penTwinid. U3yyats
«BHemnnee W ONUCHIBATh
CTPOCHHUE 0COOEHHOCTH
TITHIIBL. BHEITHETO
Crpoenue CTPOEHMS NTHI B
MEepPHEB XO/J1€ BBITIOJTHCHHS
nabopaTtopHOit
paboTHI.
CoOmronatn
npaBuiia paboThI B
KaOuHETE,
oOpareHus ¢
1a00paTOPHBIM
000py/T0BaHHEM
OnopHo- N3menenus N3yuuth YcranaBiuBaTh Ckener
NBUTATEIbHA | CTPOCHUS 0COOEHHOCTH B3alMOCBSI3b roiayos
s cucTemMa CKeJeTa ITHUll | CKeleTa BHEIIHETO
IITUIL B CBSI3H C OTHIIBL, CTpOEHUS U
npucrnocoOie | CBsI3aHHBIE C CTpOEHUS CKeJeTa B
HHOCTBIO K MOJIETOM. CBSI3H C
HOJIETY. PUCTIOCOOICHHOCT
Ocobennoctu BIO K MOJIETY.
CTpOeHUs XapakTepu3oBarTh
MYCKYJaTypbl CTpOCHUE U
U eé byHKIMH
(byHKIHH. MBIIIEYHON
[Tpuunnb CUCTEMBI MITHII.
cpacTaHus Wzydate u
OT/AENbHBIX OTIMCHIBATH
KOCTEN CTPOEHUE CKeJleTa
CKeJleTa NTHll. NTHUIBI B ITpOLIECCE
JlaboparopHa BBITIOJTHEHUS
s paboTa Ne9 nabopatopHoit
«CtpoeHue paboTHI.
CKeJeTa Cobmronath
TITUIBDY npaBuiia paboThI B
KaOHHeTe,

oOpareHus ¢




1ab0paToOpHBIM

000py/I0BaHHEM
12. Knacc Mnexonuraromue, uinu 3sepu (10 u)
Buyrpennee | Ocobennoctu | M3yuuth OrnuceIBaTh Brnaxxneie
CTpOEeHUue CTpOEHUs CKEJEeT U XapaKTepHbIE Ipernaparsl
MJIEKOIIUTAI0 | OIIOPHO- BHYTpPEHHEE 0COOEHHOCTH «Kponuk»,
LIUX JIBUTATEJIbHOM | CTpOEHUE CTpOEHUs U CKeJeT
CUCTEMBI. MJIEKOTIMTAIOI] GyHKUMMA MJIEKOTIUTAIO
YpoBeHb uX. OTNIOPHOJBUTATEJIbH | ILIETO
Opra"usarnuu OMCUCTEMBI,
HEPBHOM UCIIOJIb3YS
CUCTEMBI 110 pUMEpBI

CPaBHEHHUIO C

JKMBOTHBIX Pa3HbBIX

APYTrUMHU cpen oOuTaHusl.
MTO3BOHOYHBIM [TpoBoIUTH
U. HaOJIIOICHUS 1
XapakTepHble (bUKCHPOBaTh UX
YePTHI PE3YNIBTATHI B XOI€
CTPOCHHS BBITIOJTHEHUS
MUTIEBAPUTEIT nabopaTopHO
bHOM paboTHI.
CUCTEMBI XapakTepu3oBaTh
KOTIBITHBIX U 0COOEHHOCTH
TPBI3YHOB. CTPOEHUS CUCTEM
Ycnoxuenue BHYTPEHHUX
CTpOEHUS U OpraHoB
byHKIMI MJIEKOTTUTAOLIUX
BHYTPEHHUX 10 CPaBHEHUIO C
OpraHoB. PENTUIIUSAMU.
JlaGopatopna AprymeHTupoBaTh
st paboTa No BBIBOJIBI O
10 MIPOTPECCUBHOM
«Ctpoenue pa3BUTUU
cKkenera MJIEKOTIUTAOLIUX.
MJIEKOTIUTAIO Cobmonath
X npaBuiia paboThl B
KaOuHeTe,
oOpareHus ¢
71a00paTOPHBIM
000pyI0oBaHEM

Beenenue (2 4.)
Yactp 1. OOmuii 0630p opranusma yenoBeka
Yacts 2. OnopHO-/ABUraTenbHas cucTeMa

Yacts 3. KpoBb KpoBOOOpalieHue

Yacte 4. JIpixanue

TemaTnueckoe MIIaHUPOBAaHUE MaTepuana B § Kiacce
«BbHOJIOT'UA. HEJIOBEK»

Yacrts 5. [InmeBapenue




Yactp 6. OOMeH BemecTB
UYacts 7. Beraenenue

Yacts 8. Koxa
Yactp 9. DOHIOKpUHHAS cUCTEMA
Yacts 10. HepBnas cucrema

Yactp 11. Opransl yyBCcTB. AHAJIU3aTOPbI
Yactp 12. [loBeneHue u ncuxuka
Yacte 13. UnauBuayanpHOE pa3BUTHE OpraHU3Ma

Ne| Tema Conepxanue eaeBas Ko | OcHoBHBbIE HUcnonb3yemoe
YCTAHOBKA | JI- | BHJBI odopyaoBaHue
ypoKa BO | IeATEJIbHOCT

yac | u

OB | 00y4arommx
csl HA ypoke/
BHEYPOYHOM
3aHATHH

1. Opranusm uenoBeka. OOmmii 0030p (5 9acoB)

Kierka: Crpoenue N3yunth 1 Ha3siBaTh Mukpockon
CTpPOCHHE, opraHuszma CTPOCHHE, OCHOBHBIE U (poBOH,
XUMHYECKAN | deloBeKa XHUMHYECKUN 4acTH MUKpOTIpEnaparhbl,
COCTaB U :KJICTKH, TKaHHU, | COCTaB KJICTKH. nabopaTtopHoe
YKU3HEIEATEI | OpPraHbl, KJIETKH TaK OnuceiBath | 000pyIOBaHUE
bHOCTb CUCTEMBI e TPOIECCHI byHKIMH
OpraHoB. KUBHEEsTel OpraHoOU/IOB.
MeTtoanl BHOCTHU OOBICHATH
W3Y4YEeHUS MOHSTHE
MKUBBIX «pepmeHT».
OPraHu3MOB: Paznuuate
HaOII0IeHHE, nporecc
U3MepeHue, pocta u
9KCIIEPUMEHT. nporecc
JlaboparopHas pPa3BUTHUSL
pabota Ne 1 OnuceIBaTh
«JlerictBHue npouecc
bepmenta JeNeHus
KaTanas3bl Ha KIICTKHU.
HEPOKCU]T BrimonHsATh
BOJIOPOI» 1a060pPaTOPHBI
W OTIBIT,
HaOJIIOIATh
MIPOUCXOISIIL
ue SIBJICHMUS,
(buKcHpoBaTh
pe3yabTaThl
HaOJIIOIEHUS,
JeNnaTth
BBIBO/IBI.
CobmoaTh
npaBuUiIa
paloThI B

KaOHHeTe,




oOpareHus ¢

U B yueOHUKE
c
HATypaJIbHbI
MH
00BEKTaMU.
BrinonHsaTe
HaOJIFOIEHUE
C ITOMOIIBIO
MHKPOCKOTIA,
OITHCHIBATH
pe3yabTaThI.
CoOmonarh
npaBuia
paboThI B
KaOHHeTe,
oOpartenus ¢
71a00paTOPHBI
M
obopynoBaHu
eM

1a00PaTOPHBI
M
000py1I0BaHU
eM
Tkanu Crpoenue O6001muUTH U Onpenenars | Mukpockorn
Opranusma YTIyOUTh TTOHSATHSA: undpoBoi,
YeJIoBeKa: 3HAHUS «TKaHbY, MUKpOIIpenaparhbl
KJIETKH, TKAHU, | y4alIuXxcs O «CHHATIC, TKaHel
OpraHsl, pa3HBIX CHEUPOTIIHS
CHUCTEMBI BUJIAX U . HazpiBaTh
OpPraHoB. TUTIOB THUTIBI U BUJIBI
Merto bl TKaHEeu TKaHEeu
H3y4YEHUS YeJIoBeKa MTO3BOHOYHBI
YKUBBIX X JKHBOTHBIX.
OPraHU3MOB: Paznuuate
HaOII0EHIE, pa3HbIC BUIBI
U3MEpeHHue, U TUTIBI
3KCIIEPUMEHT. TKaHEH.
JlabopaTopHas OnuceIBaTh
pabota No 2 0COOEHHOCTH
«Knerku n TKaHeH
TKaHH TI0]T Pa3HBIX
MHUKPOCKOTIOM» THUIIOB.
CoOmronarh
npaBuIIa
oOpareHus ¢
MHUKPOCKOTIO
M.
CpaBHUBATH
WJUTIOCTpALH

2. OnopHo-/BHTraTeNbHas cuctema. (8 yacoB)




Ckerner.
Crpoenue,
COCTaB U
COeIMHEHUE
KOCTEM.
JlaboparopH
ast pabora Ne
3 «CtpoeHnue
KOCTHOM
TKaHW»
JlaboparopH
ast paborta Ne
4 «CocraB
KOCTEN»

Omnopa u
JIBHOKCHUE.
OnopHo-
JIBUTaTelIbHAas
CHCTEMa.
MeTo B!
U3yYCHUS
JKUBBIX
OpPTraHU3MOB:
HaOII0AEHHE,
U3MEpeHHe,
IKCIIEPUMEHT

N3yuuts
CTPOCHHE,
COCTaB U
THUIIBI
COCAVHECHUSA
KOCTEN

HaszwiBath
4acTH
CKeJleTa.
OnuceIBaTh
byHKIAHA
CKeJleTa.
OnuceIBaTh
CTPOCHHE
TpyOUaThIX
KOCTEHN U
CTPOCHHE
CycTaBa.
PackpsiBaTh
3HAYCHHE
HAJIKOCTHHII
BI, XpsIIIa,
CYCTaBHOM
CYMKH,
ryo4aroro
BEIIIECTBA,
KOCTHOMO3IO
BO#1 TTOJIOCTH,
KENTOTO
KOCTHOTO
MO3ra.
OOBICHATD
3HAYCHHE
COCTaBHBIX
KOMIIOHEHTOB
KOCTHOM
TKaHHU.
BrinosHaTh
1a00paTOPHBI
€ OTIBITHI,
(bUKCUpPOBaTh

Pabora ¢ mynsbkom
«Ckerner
YeJI0BEeKa»
,JIabopaTopHOE000
pyAOBaHUE IS
IPOBEICHUS
OTIBITOB.
ONEeKTPOHHBIE
TaOIUIIBI U
IUTaKaThI

Ckener
TOJIOBBI U
TYJIOBHIIA

CKeJeT ToJI0BbI
U TYJOBHILA.
Ckener
KOHEYHOCTEH.
Crpoenue
CKeJIeTa MOosSCOB
KOHEYHOCTEH,
BEPXHEHN U
HIDKHEHN
KOHEYHOCTEN

N3yunts
CTPOCHHE U
0COOEHHOCTHU
cKeneTa
TOJIOBHI U
TYJIOBUIIA

OmnuceBaTh ¢
ITOMOIIBIO
WJUTIOCTPALIN
U B yueOHUKe
CTpOEHUE
yepera.
Ha3rpiBaTh
OTJICIIBI
IMO3BOHOYHHUK
a ¥ 4acTu
IMO3BOHKA.
PackpsiBaTh
3HAYCHUE
yacTei
IMO3BOHKA.
OOBACHATH

Pabora ¢ mymnsoxomM
«Ckerner
YeIoBeKa»
DNEeKTPOHHBIE
TabJIMLBI U
TTaKaThl




CBSI3b MEXIY
CTPOEHUEM U

GyHKIISIMU
MMO3BOHOYHUK
a, TpyIHOHI
KJICTKH
Ckener Ckener N3yuuts HasbiBath Pabora ¢ mynsbkom
KOHEYHOCTEN | KOHEYHOCTEH CTPOEHHUE 4acTH «Ckener
ILp Crpoenue CKeneTa CBOOOTHBIX YEJIOBEKA
CKeJleTa MOsICOB | TIOSICOB U KOHEUHOCTEH | DJIEKTPOHHbBIC
KOHEYHOCTEH, CBOOOIHBIX 7 TIOSICOB TaOIUIBI U
BEpXHEU U KOHEYHOCTEHN KOHEYHOCTEHN | IJIaKaThl
HUKHEH . OnuceIBaTh
KOHEYHOCTEM. C MOMOIIBIO
«ccnenoBanue WJUTIOCTPALIN
CTPOCHHUS i B yueOHUKe
TIJICYEBOTO CTPOCHHE
rnosica CKesera
KOHEYHOCTEH
. PackpriBaTh
MPUIHHY
pasznuyus B
CTPOCHHH
nosica
HIKHUX
KOHEYHOCTEHN
Y MY>KYUH U
KEHIUH.
BoisBnars
0COOCHHOCTH
CTPOCHHUS
cKenera
KOHEYHOCTEH
B X0JI¢
HaOJIFOIEHUS
HaTypaJbHbIX
00BEKTOB
[IepBas Omnopa u N3yunuts Omnpenenste | PaboTa ¢ mymsikom
[IOMOIIIb PU | IBUKEHUE. PUEMBI MOHATHUSA: «Ckerner
TpaBMax: OnopHo- nepBoit «paCTSKEHUE | YETIOBEKa»
pPacTsSKEHUU | JBUTATEIbHAs MIOMOILIH B », «BBIBUX», | DJEKTPOHHbIE
CBSI30K, cucrema. 3aBUCUMOCTH «IIepEIoM». TaOIUIBI U
BBIBHXaX [Ipodunaktuka | OT BUAA Ha3siBaTh TJIaKaThl
CyCTaBOB, TpaBMaTH3Ma. TpaBMBI. MPU3HAKU
nepenomax [IepBast nomonip pa3IMYHBIX
KocTel IIpU TpaBMax BUJIOB TPaBM
OTIOPHO- CyCTaBOB U
IBUTATEIbHOU KOCTEH.
CUCTEMBI OnuceIBaTh
IIPUEMBI
epBoOi

IIOMOIIIH B




3aBUCUMOCTHU
OT BHUJIA
TpPaBMBIL.
AHanu3upoBa
Tb U
000011aTh
uHpopManu
10 0 TpaBMax
OTIOpPHO-
JBUTa-
TEJIbHOMN
CUCTEMBI U
npuémax
OKa3aHHUs
epBOM
MIOMOIIH B
xoJ1e
pa3paboTKu U
OCYIIIECTBIIEH
usl TOJJOBOTO
MIPOEKTa
«Kypcsr
epBoOi
MIOMOIIY JIIst
LIKOJIBHUKOB
»

)\ 0800000084

Onopa u
JBUKEHHE.
OnopHo-
JIBUTATEIbHAs
cucrema.
MeTtoanl
W3y4YeHUs
YKUBBIX
OpPraHM3MOB:
HaOJIIOIEHHE,
HU3MEpEHHeE,
3KCIIEPUMEHT.
IIpakTnueckas
pabora:
«3yuenue
pacronoKeHus
MBIIII] TOJIOBBI»

PackpbITh
CBSI3b
GyHKIIUY U
CTpOeHUs, a
TaKkKe
pazuuui
MEXy
[JIaJKUMU U
CKEJIETHBIMU
MBIIIIAMHU
YyeloBeKa

PackpeiBath
CBA3b
GyHKIIUU U1
CTpOEHUS Ha
npuMepe
pazInumit
MEXIy
[JIaJKUMU U
CKEJICTHBIMU
MBIIIIAMH,
MUMUYECKIM
1787}
JKEBaTEIbHBI
MU
MBIIIIAMU.
OnuceIBath ¢
MOMOIIIBIO
WJLTIOCTpAIH
il B yueOHUKe
CTPOCHHE
CKEJIETHOM
MBIIIIIBI.
OnuceIBaTh
YCIIOBHS
HOPMAaJIbHOU
paboThI

Mukpockon
nnudpoBoi,
MHUKpOIIpenaparhl
MBIIIIEYHOM TKaHH.
DJIEKTPOHHBIE
TaOJIULIBI




CKEJICTHBIX
MBIIIILI.
HaswiBath
OCHOBHEIC
TPYIIIIBI
MOBIIIILI.
PackpsiBaTth
MIPUHIIHIT
KperIeHus
CKEJICTHBIX
MBIIIIL]
pa3HBIX
JacTeu Tela.
BrIsSBISITE
0COOCHHOCTH
pacIojoxXeH
Hst
MHMHAYECKUX
51
JKEBATEILHBI
X MBIIII] B
X0JIe
HaOJIFOIEHUS
HaTypaJbHBIX
00BEKTOB

Pabora
MBIILILT

Onopa u
IBYKEHUE
OnopHo-
JIBUTraTeNIbHAS
cHCTEMA.
MeTtoanl
H3y4YEHUS
JKUBBIX
OpPraHU3MOB:
HaOJII0IEHHE,
HU3MEpEeHHUE,
AKCIIEPUMEHT

OObACHUTD
MEXaHU3M
paboThl
MBIIII] 1
PUYUHBI
HACTYIUICHUS
YTOMJICHUSI.
CpaBHUTH
JTMHAMHYECK
VIO U
CTaTHYECKYIO
paboTty
MBIIIIII.

Onpenenars
MMOHATHS
«MBIIIIBI-
AHTAarOHUCTHI
%», «MBIIIBI-
CHHEPTUCThD)
. OOBIACHATD
YCIIOBHS
OINTUMAJILHO
i paboThI
MBIIIILI,
OnuceBaTh
JIBa BHJA
padoThI
MBIIIILI,
OOBACHATD
MPUYUHBI
HACTYIUICHUS
YTOMIICHUS
MBI U
CpaBHHUBATh
JTUHAMHUYECKY
10 U
CTaTHUYECKYIO
paboty
MBIIIII] 10
ITOMY

[udposas
nmabopartopus 1o

bu3znoIoTNN
(maTuuk cusomep)




IPU3HAKY.

DopmMynupoB
aTh MpaBuia
TUTUEHBI
buznuecKux
Harpy3oK
3. KpoBsb 1 kpoBooOparienue (9 yacon)
Buyrpennssa | Tpancnopr N3yunth Omnpenenars | Mukpockon
cpena. BELIECTB. BHYTPEHHIOIO MOHSITHUSA: unudpoBoi,
3HavyeHne Buyrpennsis cpeny «rOMEO0CTa3», | MUKpOIpEenapaThl
KpOBHU U €€ cpena opraHuszma «popMeHHbIE
COCTaB OopraHusma, YyeloBeKa, eé AIIEMEHTBI
3HAYCHHE €€ CTPOEHUE, KPOBWY,
MIOCTOSIHCTBA. COCTaB U «II1a3May,
KpoBenocnass u | ¢pyHKIUN. «AHTHUTEHY,
muMdaTuueckas «AHTHUTEIION.
CHCTEMBI. OOBSCHATD
Kposs. JIumda. CBSI3b MEXKIY
MerToip1 TKaHEBOM
H3y4YEHUS KUKOCTHIO,
JKUBBIX aumdoii u
OPraHu3MOB: MJ1a3MOH
HaOJII0JICHHE, KpOBH B
H3MepeHue, OopraHu3Me.
9KCIEPUMEHT. OnuceiBaTh
JlabGopaTopHas byHKIIUN
pabota Ne 5 KpPOBH.
«CpaBHeHuUe HaseiBats
KpOBH YeJIOBEKa byHKIIUN
C KPOBbBIO SPUTPOLIUTOB
JISITYILIKHD ,
TPOMOOIIUTOB
:
JIEUKOIIUTOB.
OrnuceiBaTh
BKJIa]]
pycckoit
HAyKH B
pa3BUTHE
MEUIIHHBI.
OnuceIBath ¢
MIOMOUIBIO
WJUTIOCTPALIN
il B yueOHUKe
npouecc
CBEPTHIBAHUS
KpOBHU U
¢aromnuros.
BeinonssaTe
71a00paTOPHBI
e

HaAOJIFOIEHUS




C IIOMOIIIBIO

MHUKpOCKOIIA,
duKcupoBaTh
pe3yabTaThl
HaOII0CHUH,
JieJ1aTh
BBIBO/IBI.
Cobumoath
paBuiia
paboTsl B
KaOuHere,
oOpareHus ¢
1a00pPaTOPHBI
M
000py1I0BaHU
eM
JIBrxeHue Tpancnopr N3yunth OnuceiBats ¢ | Hudposas
KpOBH 10 BEIIECTB. MIPUYHHBI MOMOIIBIO naboparopus 1o
cocyiam. KpoBeHocHast 1 | IBUKEHUS WUTIOCTpan® | (U3HOJIOTUH
muMpatuyueckast | KpoBH IO i1 B yueOnuke | (matuuk YCC)
CUCTEMBI. COCy/IaM. CTpoeHue
Kpossnoe cepana u
JaBJICHUE U nporecc
nynasc. Metozpl CEepJICUHbIX
HU3yYCHUS COKpAILICHUH.
JKUBBIX CpaBHUBATH
OpraHU3MOB: BU/IBI
HaOJI0ICHHE, KPOBEHOCHBI
H3MepeHue, X COCYZIOB
9KCIIEPUMEHT. MEXIy
[IpakTuueckas COOOH.
pabora OnuceiBath
«Ornpenenenue CTpoeHue
UCC, ckopoctu KpYTroB
KPOBOTOKa, KpOBOOOpalg
«UccnenoBanue eHUSl.
pedIIeKTOpHOTO [Tonnmars
PUTOKA KPOBHU paziuuue B
K MBIIIILIaM, UCIOJIb30BaH
BKJIFOUUBIIUMCS uu
B paboTy» npuiarateiab
HOTO
«aprepuanbH
BII»
IPUMEHUTETD
HO
Perymsanuus Kposenocnaa u | M3yunts PackpeiBate | Lludposas
paboThI auMdarudeckas | paboTy HOHSTHSL: nabopaTopHsl 1o
cepaua u cucteMmsl. Bpen | cepaua ot «TPEHUpOBOY | (u3nosoruu(aprep
COCYZIOB. TaOaKOKypeHHs. | PU3MUECKUX HBIN HaJIbHOTO
[Ipenynpexn | Meronabt Harpy3oK H apPexTy, JTaBJICHMSI)
eHue U3Y4YEHHUS BIIUSIHUS «pyHkroHa




3a00JIEBaHUI

cepaua u
COCY/IOB.

YKUBBIX
OpraHU3MOB:
HaOIIOIEHHE,
H3MEpEHHUE,
SKCIIEPUMEHT
[IpakTuueckas
pabora:
«JlokazaTenbCcTB
0 Bpena
TaOAKOKYPEHUSI»

HETraTUBHBIX
¢axTopoB
OKPY’Karolle
1 cpenpbl.

JbHAS
npobay,
«J1aBsIas
MIOBSI3KAY,
COKTYT».
OOBsSICHATD
B2KHOCTH
cUCTEMaTHu4e
CKUX
buznIecKux
Harpy3oK JJjist
HOPMAaJIbHOTO
COCTOSIHUS
cepaua.
Paznuuate
MPU3HAKA
Ppa3IMYHBIX
BHJIOB
KPOBOTEUYCHHU
.
AHanu3upoBa
Th U
0000111aTH
uHpopmaru
10 0
MOBPEKICHU
X OPraHoOB
KPOBEHOCHOM
CUCTEMBI U
npuémMax
OKa3aHUs
nepBoi
MIOMOIIH B
x0J1e
MPOJIOJIKEHH
s pabOTHI HAJ
TOTOBBIM
MIPOEKTOM
«Kypcsl
nepBoOi
MOMOIITH JIJIsT
[IKOJIbHUKOB
»

O06o06uieHne
o teme 3
Bnusnaue
(buznueckux
YIPAKHEHU N
Ha
CeplIeyHo-
COCYJUCTYIO
CUCTEMY

VYkpemenue
310POBBL.
Bnusiaue
(buznueckux
YIPA)KHEHUH Ha
OpraHsbl U
CHUCTEMBI
OPraHoB.

Merto b1

Bocnuranue
OepexHOTO
OTHOIIICHUS K
CBOEMY
3710pPOBBIO,
NPUBUTHE
MHTEpeca K
U3YYEHUIO
npeMeTa.

Paznnuats
MPU3HAKU
pa3IMYHBIX
BUJIOB
KPOBOTEYEHHU
H.
OnuceIBaTh ¢
ITOMOIIILIO
WJUTIOCTPALIH

[udposas
nabopaTopHsl 1o

buznonoruu
(matuynk UCC un
apTepHaIbHOTO
JIaBJICHUS )




H3y4YeHUS
KUBBIX
OpraHU3MOB:
HaOIIOIEHHE,
U3MEPEHUE,IKCIT
E€pPUMEHT.
[IpakTnueckas
pabora:
«DyHKIIMOHAIb
Hasi CepJIeuHO-
cocyaucras
mpoo6a»

il B yueOHUKE
Mepbl
OKa3zaHus
epBOM
MOMOIIIH B
3aBUCUMOCTH
OT BUJA
KPOBOTEUYCHHU
a.
BrinonnsaTe
OTIBIT —
Opatb
(GyHKIMOHAN
bHYIO POOY;
¢bukcupoBarb
pe3yNbTaThl;
MIPOBOJIUTH
BBIYHCIICHUS
U JenaTh
OIIEHKY
COCTOSIHUS
cepaua 1no
pe3yapTaTam
OTIBITA.
CoOmronarb
npaBuIIa
paboTHI B
KaOuHETE,
oOpareHus ¢
1a00paTOPHBI
M
000py1I0BaHH
eMm.
AHnanuzupoBa
Thb U
0000111aTh
uHpopmaru
10 0
MOBPEKICHU
X OPraHoOB
KPOBEHOCHOM
CHUCTEMBI U
npuémax
OKa3aHUs
nepBoi
MOMOIIIH B
xoJe
MIPOJIOKEHU
s pabOTHI HAJ
TOTOBBIM
MIPOEKTOM
«Kypcsl




epBOM
TIOMOIITH JIJIst
[IKOJIbHUKOB
»
4. lpixaTtenpHas cuctema (5 yacoB)
Crpoenue Jpixanue. N3yunth OnuceiBath [udposas
JICTKHX. JpixarenpHas CTpOCHHE CTpOo€Hue naboparopust 1o
I'a3000MeH B | cucrema. JIETKUX U JETKNX AKOJIOTHH (JaTYUK
JICTKHUX U I'azo00meH B MEXaHU3M YeJI0BEKa. OKHUCH YIJIepoJa,
TKaHSIX. NETKUX U razooomeHa. OOBsSICHATD KHCIJIOPO/Ia,
TKaHSX. MeToIbl MPEUMYIIECT | BJIAXKHOCTH)
W3YYCHUS Ba
YKUBBIX QJTBBEOJISIPHO
OpraHu3MOB: T'0 CTPOCHUS
HaOII0EHIE, JIETKHUX 110
M3MEpEeHNE, KCII CpaBHEHUIO
EpHUMEHT. co
JlabopaTopHas CTPOCHHEM
pabota Ne 6 NETKUX Yy
«CocraB MIPEJCTABUTE
BJIBIXaeMOTO H JeH Ipyrux
BBIJIBIXaeMOTO KJIaCCOB
BO3JIyXa» MTO3BOHOYHBI
X JKUBOTHBIX.
PackpriBath
poJib
remMorjio0onHa
B
razoo0OMeHe.
BoinonHsaTh
1a00paTOPHBI
W OTIBIT,
JieNaTh
BBIBO/I 10
pe3yapTaTam
OTIBITA.
CoOmonars
npaBuUIa
paboTHI B
KaOuHeTe,
oOpareHus ¢
1a00paTOPHBI
M
obopynoBaHu
eM
JpixatensHbl | [Ipixanue. Cdopmuposa OnuceiBath | Hudposas
e nBwkeHus | JlpixarenpHas Th 3HAHUS O byHKIMH naboparopus Mo
cucrema. Bpen | mexanusme muadparmel. | Gu3nOIOTUN
Ta0AKOKYPEHHsI. | TbIXaTeIbHBI HaspiBath (IaT4YMK 9aCTOTHI
MeTo b1 X JIBI)KEHUH, OpraHsbl, JIBIXQHWS )
W3Y4YCHUS pa3BHUBaTh Y4aCTBYIOIIH
YKUBBIX MOHSITHE € B IIpolecce




OpraHu3MOB: «razoo00Men» JIBIXQHMSI.
HaOIIOIEHHE, BrI10IHATE
H3MEpEHHUE, 1a00PaTOPHBI
JKCIIEPUMEHT. 1 OIIBIT Ha
JlaboparopHas rOTOBOH (MM
pabota No 7 W3TOTOBJICHH
«/IpIxaTenpHbIe on
pixanue. CaMOCTOATEN
JpixaTenpHas bHO) MOJIEIH,
cuctema. Bpen Ha0JII01aTh
TabaKOKYpEHHSI. MIPOUCXOISIII
MeTtob1 W€ SABJICHUS U
W3YYCHHUS OTIMCHIBATH
YKUBBIX TIPOIIECCHI
OpraHu3MOB: BJIOXa U
HaOJIIOJICHHE, BBIZOXA.
U3MEpeHue, Colmronath
IKCIIEPUMEHT. npaBHia
JlabopaTopHas paboTHI B
pabota Ne 7 KaOuHere,
«/Ip1xaTenbHbIe oOpaiteHus ¢
JIBUKECHUS 1a00paTOPHBI
Perymsanus M
TBIXaHU. 000pyI0BaHH
eM
bonesnu I'uruena [To3nakomMuT PackpeiBate | [ludposas
OpraHoB OpraHoB bCSL C MOHSTHE naboparopus o
JIbIXaHUS JIBIXQHMUSL. OCHOBHBIMU <OKU3HEHHAs | SKOJOTUH(JaTYUK
3aboneBaHus BHJIaMHU €MKOCTh OKHCH YTJIEPOJIa)
OpraHoB 3a00s1eBaHM TETKUX». naboparopust 1o
JIBIXaHUS U UX OpraHoB OOBSACHATD buznonoruu
OPEIyNPEeXKICHN | AbIXaHUSA, CyTh (IaT4MK 4aCTOTHI
e. BBISIBUTH OTIaCHOCTH JIBIXQHMS )
HNudexnnonnpie | mytu 3a00J1eBaHUS
3a0osieBaHus U | 3a00JIeBaHUS TPUIIIIOM,
MepbI UX U MEPHI X TyOepKyné3o
npodunakTuku. | npoduiIakTu M JIETKHUX,
Bpen ku. Bpen pakoM
Ta0aKOKypeHHsl. | TaOaKOKypeH JETKUX.
[IpakTrueckas usl. HaseiBats
pabora: [IpakTruecka (bakTopsl,
«Omnpenenenne | g padora: CHOCOOCTBYIO
3ambUIeHHOCTH | «Omnpenenex mue
BO3TyXa» ue 3apaxKeHHUI0
3aMbIIICHHOCT TyOepKyné3o
U BO3yXa» M JIETKUX.
HaseiBats
MEpHI,
CHIDKAIOIIINE
BEPOSITHOCTh
3apaxeHus

00JIe3HIMU,




nepeaaBaeMbl
MU 4yepe3
BO3JIyX.
PackpsiBaTh
Croco0
HCIOJIb30BaH
Hst
drooporpad
WM IS
JHarHOCTHKH
IMaTOT€HHBIX
N3MEHEHUH B
JIETKHX.
OOBACHATD
BaXHOCTH
TUTHEHBI
MMOMEIICHUH
51
JIBIXaTeTbHOM
THMHACTUKU
JUTS 3T0POBBSI
YyeJIoBeKa.
IIpoBoauTh
OIIBIT,
(buKCUpOBaTh
pe3yNbTaThl U
JieJIaTh

BBIBO/JI IO
pe3yapTaTam
OTIbITA.
CoOmronarb
npaBuIa
paboTHI B
KaOuHeTe,
oOpareHus ¢
71a00paTOPHBI
M
obopynoBaHu
eM
5. [IumeBapurenpHas cucreMa. (7 4acoB)
3HaueHue [Murtanue. N3yunts Onpenensitb | DIEKTPOHHbBIE
MU U € [MumeBapenue. | 3HaueHUE U MOHSTHE TaOIUIBI U
COCTaB [MumeBaputensH | cTpoeHUE «TUIIEBAPEeH | MJIaKaThl.
as cucrema. pa3IMYHBIX uey. [udposas
MeTo b1 OpraHoB OrnuceiBath ¢ | maboparopus Mo
U3y4eHUs MUIIeBapEeHU MOMOIIIBIO AKOJIOTHH (JaTYUK
YKUBBIX s1. wimtoctpauu | pH)
OpraHU3MOB: il B yueOHUKe
HaOIo/IeHHE, CTPOCHHE
HU3MepeHue, MUIIeBapUTe
9KCIIEPUMEHT. JTBHOM
[TpakTndeckas CUCTEMBI.




pabora: HaspiBath
«Onpenenenue byHKIIN
MECTOIOJIOKEHU pa3IMYHbIX
sl CIIFOHHBIX OpraHoB
KeJe3» MUIIEBAPEHU
s1. Ha3biBaTh
MecTa
BITAQJICHUS
MUIIEBAPUTE
JIBHBIX JKEJE3
B
MUIIEBAPUTE
JIbHBIN TPAKT.
BreinonHsaTh
OTIBIT,
CpaBHUBATh
pe3yiabTaTh
HaOJIFOIEHUS
C OTIMCaHUEM
B yueOHHKE
[TumeBapenn | [Tutanue. PackpriBaTth PackpeiBate | [ludposas
e B potoBoi | [lumeBapenue. | GyHKIUN byHKIMH naboparopus 1o
nojoctd u B | [lummeBapuTenbH | CIIOHBI U croHbL.ONU- | DKOJIOTHH (JIaTYUK
KeEITyaKe as cucreMa. KEITYA0YHOT ChIBaTh pH)
MeTtoanl 0 COKa JUIA CTpOEHHUE
W3Y4YEeHUS nporecca KEITyIOUHON
YKUBBIX MUIIeBapEeHU CTCHKH.
OPraHu3MOB: A. HaseiBats
HaOJI0ICHHE, AKTHUBHBIE
U3MepeHue, BELIECTBA,
9KCIIEPUMEHT. JEHCTBYIOUTU
JlaGopaTopHas e Ha
pabota Ne 8, 9 [TUIIEBONA
«JletictBHe KOMOK B
(dhepmeHTOB KeTyaKe, u
CJIIOHBI Ha Kpax ux QyHKUIUU.
Mai, BrimonHsaTe
«/leiicTBue 1a060pPaTOPHBI
(bepMeHTOB € OIIBITHI,
KEITYI0YHOTO HaAOII0IaTh
COKa Ha OeNKu MIPOUCXOISII
ue SBJICHUS U
JIeNaTh
BBIBO/I 110
pe3ynbTaTam
HaAOIIOICHU.
Cobmoath
npaBuUIIa
paboThI B
KaOHHeTe,

oOpareHus ¢
71a00paTOPHBI




M

000py10BaHU
eM
6. ObmeH BemecTB U Hepruu. Buramussl ( 3 4acoB)
Hopwmsr PanmonansHoe YcraHoBUTH Ompenenary | Ludposas
MMUTAHUS NUTaHue. 3aBUCUMOCTD HOHSTHUS naboparopust 1o
Hopwmsbl 1 MEXITY «OCHOBHOU busnoorNN
PEKHUM NIUTAHUS. | TUIIOM oOoMen», (1aTYUK YaCTOTHI
MeTo B! JeATSIIFHOCT «o0Imui neixanus, YCC,
U3y4YEHUs U 4EJIOBEKAa U 00OMen». apTepHaJIbHOTO
JKUBBIX HOPMaMH CpaBHUBATh | JaBJICHMS)
OpraHu3MOB: NUTaHUS, OpraHuszm
HalI0IeHNe, yepes B3pOCJIOTO U
H3MEpEeHHue. OCHOBHbIE pebénka o
[IpakTuueckas HOHSTHSL: M0Ka3aTessim
pabora: «OCHOBHOM OCHOBHOTO
«Ormnpenenenue | 0OMeH», oOMeHa.
TPEHUPOBAHHOCT | «OOIIHit OOBSICHATD
Y OpraHu3Ma 1o | ooMeH» 3aBHCHUMOCTh
(HYHKIIMOHATTEHO MEKITY
i mpo6e» THTIOM
JEeSITEIbHOCT
U YeJIoBeKa U
HOpMaMu
MUTaHUS.
[IpoBoUTH
OIICHUBaHHE
TPEHUPOBAHH
OCTH
OpraHusma c
MOMOUIBIO
byHKIIMOHAT
BbHOU TIPOOHI,
(bUKCUpPOBaTh
pe3yabTaThl U
JeNaTh
BBIBO/I,
CpaBHHBas
SKCIEPUMEHT
aJNbHbIE
JTAaHHbBIE C
STaJIOHHBIMU
8. Koxa. (4 gyacoB)
Ponb xoxu B | Posb KoxH B PackpsiBath Knaccupunu | Ludpposas
TEPMOPETYJISl | TEPMOPETYISIII | POJIb KOKH B poBathb naboparopusi 1o
1005051 U. 3aKajvBaHuE. | TEPMOpPEryIis MPUYUHBI buznonoruu
Oxka3anue L1Y. 3a00JI€BaHUI | TaTYUK
nepBoii nomouy | OnuceIBaTh KOXKU. TEeMIIepaTypbl U
MIpU TEMJIOBOM U | IPUEMBI HassiBaTh BJIAYKHOCTH)
COJIHEYHOM nepBoit MPU3HAKU
yaapax MOMOILH [TPU 07KO0Ta,
TEIJIOBOM U 00MOpOIKEHH




COJIHEYHOM
yaape.

S KOXKH.
OnuceiBaTh
MEpHI,
MIPUMEHSEMBbI
e pu
0JKOTrax,
00MOpOKEeHH
SIX.
OnuceiBaTh
CHUMIITOMBI
CTPUTYILIETO
JIAIIIAs,
YECOTKH.
HasriBatn
MepBI
npoduaakTu
KU UH -
(hEeKIMOHHBIX
KOKHBIX
3a00JICBaHUM.
Onpenenars
MMOHSATHE
«TEPMOPETYI
SIITASD.
OnuceBaTh
CBOMCTBA
KOXH,
TTO3BOJISIONIN
e el
BBIIIOJIHATH
GYHKITHIO
opraHa
TEPMOPETYJIs
L.
PackpriBath
3HaYECHHUE
3aKaJHMBaHUs
I
opraHusma.
OnuceBaTh
BHUIBI
3aKaJIMBaIOII]
UX IpOLEIyp.
Ha3rpiBaTh
MPU3HAKU
TEIJIOBOTO
yAaapa,
COJIHCYHOTO
yaapa.
OnuceBaTh
IIPUEMBI
epBOM




NIOMOLIY NpU
TEIJIOBOM
yAape,
COJIHEYHOM
yzaape.
AHanu3upoBa
Tb U
000011aTh
uHpopManu
10 0
HapyLIEHUAX
TEepMOperyJs
11y,
MOBPEXKICHU
AX KOXH U
npuémax
OKa3aHUs
epBoOi
MOMOIIH B
X0J1e
3aBepUICHUS
paboThl Haj
MIPOEKTOM
«Kypcel
nepBOi
MIOMOIIY JUIst
LIKOJIBHUKOB
»

10.

HepsHuas cucrema (5 gacoB)

ABTOHOMHEI
1 oTImen
HEpPBHOU
CHCTEMBI.
Heitporymop
aJbHas
perynanus

Heitporymopann
Hasl peryasuus
MPOLIECCOB
KU3HEJESITeNbH
OCTH OpraHu3Ma

N3yuuthb
CTpOEHUE U
3HauYCHUE
ABTOHOMHOM
HEPBHOM
CUCTEMBI

Ha3zriBaTh
0COOEHHOCTH
paboThI
aBTOHOMHOTO
oTIena
HEpPBHOM
CHCTEMBI.
Paznuuats ¢
IIOMOIIILIO
WJUTFOCTPAIIH
U B yueOHUKe
CHMITATHYECK
uii u
napacuMIiaTu
YeCKHUi
MOJIOTACIIBI
aBTOHOMHOTO
oTIena
HEPBHOU
CHCTEMBI 110
0COOCHHOCTS
M CTPOEHHSL.
Paznmuuate

[udposas
nJabopaTopusi 1o

bu3HoIOTHHI
JATYHK
apTepUaIbHOTO
naBieHus (IyJabca)




napacumIaTu
YEeCKUM U
CHMITATHYECK
i

OO TACIIBI
10
0COOCHHOCTS
M BIIMSTHHS
Ha
BHYTPECHHHE
OpraHsbl.
OOBACHATD
Ha TIpuMepe
peakiuu Ha
cTpecc
COTJIACOBaHH
OCTb PaOOTHI
XKeeE3
BHYTPEHHEN
CEKpeInu U
OTJICJIOB
HEPBHOU
CHCTEMBI,
paznuumne
MEXITY
HEpPBHOU 1
TyMOpaJIbHOU
peryaainuen
o o0memMy
XapaKkTepy
BO3/ICUCTBUA
Ha OpraHu3M.
BrimoasaTh
OIIBIT,
HaOJIOIATh
TIPOMCXOISIII
1€ TIPOIIECChI
Y CpaBHUBATh
MOJIy4YeHHbIE
pe3yabTaThl
OIIBITA C
0XKUIACMBIM
51
(omucaHHBIM
1 B TEKCTE
y4eOHUKa)

TemaTH4eckoe NJIAaHUPOBaHMe MaTepHuaJa B 9 kJjacce
«O0mue 3aKOHOMEPHOCTH KM3HI»
Yactp 1. O0mmue 3aKOHOMEPHOCTH KU3HU
Yactp 2. 3aKOHOMEPHOCTH JKU3HU Ha KJIETOUHOM YPOBHE
Yactp 3. 3aKOHOMEPHOCTH JKU3HU Ha OPraHU3MEHHOM YPOBHE




Yactb 4. 3akOHOMEPHOCTHU MPOUCXO0KICHUS U PA3BUTHSI XKU3HU Ha 3eMIle
Yactp 5. 3akOHOMEPHOCTH B3aMOOTHOILIEHUI OPraHU3MOB U CPEJIbl

Ne| Tema Conepxanue HeaeBas Koa | OcHoBHBIE BUBI Hcnoabiye
YCTaHOBKA -BO | 1eSITeJIbHOCTH Moe
YPOKa yac | o0yyaromuxcst HAa | odopyaoBaH
0B | ypoke/ ue
BHEYPOYHOM
3aHATHH
1. 3aKOHOMEPHOCTH >)KU3HU Ha KJIeTOYHOM ypoBHE (10 u)
Msoroo6p | O6obuienne N3yuuts 1 Onpenensrtsb Muxkpockon
asue paHee MHOT0o00pas3u OTJINYUTEIIbHBIE unudpoBoi,
KIIETOK M3Y4YEHHOTO € KJIETOK MPU3HAKU KIIETOK MHUKpOIIpena
Marepuana. JyKapuoT 1 POKAapUoOT U paThl.
Mmuoroo0Opa3ue BBISIBUTh 9YKApHOT.
TUIIOB KJIETOK: 0COOEHHOCTh [TpuBoauTH
CBOOOJHOXKUBYIL | UX CTPOCHUS IPUMEPBI
ue u pa3HBIX OpraHu3MOB
obOpazyromue 11apCTB MIPOKAPHUOT U
TKaHH, JyKapuoT.
MIPOKApUOTHI,IYK XapakTepu3oBarh
apuoTsl. Poib CYLIECTBEHHbIE
Y4EHBIX B NpU3HAKU
W3y4YEHUHN KUZHEESATEIIbHOCT
KJIETKH. u
JlabGopaTopHas CBOOO/THOKHUBYIIICH
pabota Ne 1 KJIETKH M KJICTKH,
«MHoroo0pazue BXOJAIIEH B COCTaB
KJIETOK TkaHu. HazbiBaTh
3YKapHuoT. AMEHA YYEHBIX,
CpaBHeHue MOJIOXKHUBILIUX
PaCTUTENBHBIX U HAYaJIo0 U3yYCHHIO
KUBOT HBIX KJICTKHU.
KJICTOK)
Xumudeck | O6oOmeHne N3yunth 1 Paznuuate u Mukpockor
ue panee XUMHYECKUN Ha3bIBaTh OCHOBHbBIE | IU(PPOBOIA,
BEIIECTBA | U3yUYEHHOTO COCTaB y HEOpraHWYecKue u | JlabopaTopH
B KJIETKE MaTepuana. pa3HbIX TUIIOB OpraHuyYecKue oe
Ocobennoctu KJIETOK. BEIIECTBA KIETKH. o6opynoBaH
XUMHYECKOTO OOBACHATD ue 1o
COCTaBa XKHUBOM (GyHKIHMH BOJIBL, U3YYCHUIO
KJIETKHU U €T0 MUHEPaTbHBIX XUMHYECKOT
CXOJCTBO y BEIIIECTB, OEJIKOB, 0 cocTaBa
pa3HbIX TUIIOB YTJIEBO/JIOB, KJIIETOK
KJIETOK. JUTHUI0B U
Heoprannueckue HYKJIEHHOBBIX
Y OpraHuYecKue KHCJIOT B KJIETKE.
BELIECTBA CpaBHuBath
KJIETKH. XUMUYECKUN COCTaB
Conepxxanue KJIETOK JKUBBIX
BO/IbI, OpPraHM3MOB U Tell
MUHEPAIIbHBIX HEXUBOU
coJieH, MIPHUPOJIBI, IETATh




yIJI€BOJIOB, BBIBO/IbI
JINIUIOB, OEJIKOB
B KJIETKE U
opranusme. Mx
GbyHKIIUY B
KU3ZHEJCATEIILHO
CTH KJIETKH
Crpoenne | CTpyKTypHBIE N3yunth Paznuuats [Mu¢posoit
KIIETKU YacTH KIIETKHU: byHKIIT OCHOBHBIE YacCTH MUKPOCKOTI
MeMmOpaHa, siIpo, | OPraHoOU0B kjeTku. Ha3piBaTh U | U TOTOBBIE
LUTOIIa3Ma C KJIETOK, 00BSACHATH MUKpoIpena
OpraHoMJaMH U | BBISIBUTH UX CYLIECTBEHHbIE paTsl
BKJIFOUEHUSIMHU. OTJINYUTEIBH MIPU3HAKU BCEX
Opranouipt bI€ yacTel KIIETKH.
KJIETKH U UX OCOOEHHOCTH. CpaBHuBaTh
byHKIIUN 0COOEHHOCTH
MembpaHnHbIe U KJIETOK paCTEHUN U
HeMeMOpaHHbIe YKUBOTHBIX
OpraHoOU/IbI, Beiaensts u
OTJINYUTEIIbHBIE Ha3bIBaTh
0COOEHHOCTH MX CYIIIECTBCHHBIC
CTpOEHUS U MPU3HAKU CTPOEHUS
byHKIIIN OPraHoOUJOB.
Pa3nuuate
OpraHoUbI KIETKU
Ha PUCYHKE
ydeOHHKa.
OOBSCHATD
byHKIIUN
OTJEIbHBIX
OpraHou/I0B B
KUZHEJESATEIIbHOCT
Y PaCTUTEIIBHOUN U
JKHBOTHOM KJIETOK
Pazmnoxe | PazmHOXeHue N3yuuthb XapakTepru3oBaTh [udposoit
HUE KJIETKU TTyTEM YKU3HEHHBIH 3HaYCHHE MHUKPOCKOTI
KIETKA U | JICTICHUS] — UK Pa3MHOXKEHHUS Y TOTOBBIE
ed oO11ee CBOMCTBO | COMaTUYECKO KIICTKHU. MUKpoIpena
KU3HEHHBI | KJIETOK 1 KJIETKHU Ha CpaBHuBath paTsl
W UK OJIHOKJICTOYHBIX | IIpUMEpE JeJIeHUe KIETKU
u TEISALIUXCS MPOKApUOT U
MHOTOKJIETOYHBIX | KJIETOK DYKApHUOT, JEJIaTh
OpraHU3MOB. KOpEIIKa JIyKa BBIBOJIbI HA OCHOBE
Knerounoe CPaBHEHHSI.
JEJICHUE y Onpenensrs
IPOKapUOT — MOHATUSA «MUTO3» U

JIeTICHUE KICTKHU
HazaBoe. /lenenue
KIJIETKH Y
JYKApHUOT.
Muto3. ®a3sl
MHTO3a.

«KJICTOYHBIN UK.
dukcupoBaTh
pe3yibTaThl
HaOJIIOICHUH,
dbopmynupoBathb
BBIBO/IbI.




JKuzHeHHbIH
LUK KJIETKU:
unTepdasa,
MUTO3.
Paznenenue
KJIETOYHOTO
COJICPKUMOTO Ha
JIBE TOUEpPHUE
KJICTKH.
JlabopaTopHas
pabota No2
«PaccmaTtpuBanu
e
MHKPOIIpenapaTo
B C JICJSTIIUMUCS
KJIETKaMu»

Cob6monarn
npaBuia paboThI B
KaOuHere,
oOpartieHus ¢
1ab0paToOpHBIM
000pyTI0BaHHEM
OO0OBACHITbEMEXaHN3
M pacrpeaencHus
HACJIEICTBEHHOI0
MaTepuaia MeKIy
TBYMSI TOYCPHUMHU
KJICTKaMH y
MPOKAPHOT U
HYKapHOT.
HaseBaTte n
XapaKTepU30BaTh
CTaJuH KIETOYHOTO
[UKJIA. MEXaHU3M
pacnpeneneHus
HACJIEICTBEHHOTO
MaTepraga MeXIy
JBYMSI TOYSPHUMHU
KJICTKaMH y
MPOKAPHOT U
JYKapHoT.
Ha3zwiBaTh 1
XapaKTEPU30BaTh
CTaauu KJIETOYHOIO
nukia. Habmonars
1 OIHUCHIBATh
JeJIsgIecs KIeTKU
10 TOTOBBIM
MHUKpOIIpenapaTam.

2. 3aKOHOMEPHO

CTH YKU3HU Ha OpraHu3MeHHOM ypoBHe (17 u)

bakrepun
U BUPYCHI

PaznooOpaszue
dhopm
OpraHU3MOB:
OJIHOKJICTOYHBIE,
MHOTOKJICTOYHbBIE
U HEKJIETOYHBIE.
bakrepun kax
OJTHOKJIETOYHbIE
N0siIepHBIE
OpraHU3MBI.
Bupycsl kak
HEKJIETOUHAas
(opma Ku3HH.
OTnuuuTenbHbIE
0COOEHHOCTH
Oakrepuit U
BHUPYCOB.
3HaueHue

N3yuuthb
CYIIECTBEHHBI
€ TIPU3HAKU
OakTepui,
IIMaHOOAKTED
Uil 1 BUPYCOB

1

Brioenars
CYLIECTBEHHbBIC
MpPU3HAKU
OakTepui,
[IMaHOOAKTEPHUI 1
BHUPYCOB.
OObscHATD (Ha
KOHKPETHBIX
puMepax)
CTpOEHHUE U
3HaueHue OakTepuii,
uaHoOaKkTepuit u
BHUPYCOB.
PaccmarpuBath 1
00BSACHATH TIO
PHUCYHKY y4eOHUKa
nporiecc
MPOHUKHOBEHUS

[udposoit
MUKPOCKOTI
Y TOTOBBIC
MUKpomperna
partsbl
OakTepuil,
1ab0paTopH
oe
obopynoBaH
ue JuIs
bukcanuu u
OKpalINBaHU
g GaxkTepuit
o I'pam




Oakrepuil U

BHpYCa B KIIETKY U

BHUPYCOB B €ro pa3sMHOKEHUSI.
IIpUpoAE IIpuBouTH

pUMEpPbI

3a00JICBaHMI,

BBI3BIBAEMBIX

OaxkTepusMHU U

BHUpYyCaMu

Pacturens | ['maBHbIE Yrunyouts u Breipensars u Hudposoit

HBIN CBOMCTBa 00001aTh 0000maTh MHUKPOCKOTI

OpraHu3M | pacTeHHI: CYLIECTBEHHbI CYLIECTBEHHbIE U TOTOBBIE

U ero aBTOTPO(HOCTb, | € MPU3HAKU NPU3HAKU PACTEHUH | MUKpOIIpena

0COOEHHOC | HECTIOCOOHOCTD K | pacTeHUH U U PacTUTENbHON paTsl,

TH AKTHBHOMY pacTUTETbHOM KJIETKHU. nabopaTtopH
MEePEIBUKEHUIO, | KIETKH. XapakTepru3oBaTh oe
pa3MelieHue 0COOEHHOCTH 000pynoBaH
OCHOBHBIX MIPOLIECCOB ue ais
yacTe — KOpHS KUZHEJEATENIbHOCT | IPUTOTOBJIE
u nobera — B U pacTEeHUM: HUS
JIBYX Pa3HbIX MUTAHWUS, IBIXaHHUS, | BPEMEHHBIX
cpenax. doTocuHTE3A, MUKpoIpena
OcobenHoctu Pa3MHOXKEHUSL. - paToB
pacTUTENBHOMN CpaBHUBATH
KJIETKH: 3Ha4YeHUe MOJI0BOTO
MPUHAIEKHOCTD u Oecrosoro
K 9yKapuoTaMm, croco6oB
HaJIn4yue Pa3sMHOXKEHUs
KJIETOYHOU pacTeHuil, aenaTh
CTEHKH, IIaCTH]L BBIBO/Ibl HA OCHOBE
U KPYIHBIX CpaBHEHMUS.

BaKYyOJICH. OOBACHATD POJIb
Crnioco6b1 Pas3INYHbIX
Pa3sMHOXKEHUS pacTeHu B KU3HU
pacteHuil: YeJloBeKa.
II0JIOBOE U [TpuBoaNTH
6ecroioe. IpUMEpbI
OcobenHoctu UCIIOJIb30BAHUS
II0JIOBOTO YeJI0BEKOM pa3HBIX
Pa3MHOXKEHUS. croco0oB

Tumns! Gecrionoro pPa3sMHOXKEHHUs
Pa3MHOXKEHHUS: pacTeHuii B
BEreTaTUBHOE, XO3SIICTBE U B
CIIOpaMU,AECTIEHU IpUpoOJIE

€M KJIETKH

HaJBOE

IMapcTBO I'pudsI, ux Hatp Beraenars u [Mudposoii

rpuooB. CXOJCTBO C XapaKTEPUCTH XapaKTepU30BaTh MHUKPOCKOTI

JIMmaiHuK | IpyruMu Ky CYLIECTBEHHbBIE Y TOTOBBIE

u 9yYKapUOTHYECKH | CYIIECTBEHHBI IIPU3HAKU CTPOEHMS | MUKpPOIIpena
MU OpraHu3MaMH | X MPU3HAKOB Y TIPOLIECCOB paTsl
— PacTeHMSIMU U | CTPOEHUS U KHU3HEIEATENBHOCT | TpUOOB,
KUBOTHBIMU — M | TIPOLIECCOB UITpUOOB U repOapHbIit




OTJINYME OT HUX. | JKU3HEIEATEINb JUIIAHHUKOB Ha MaTepuan
Crnenuduueckre | HOCTH rpuOOB KOHKPETHBIX rpuboB U
CBOMCTBA u [pUMepax. JUIIaNHUKO
rpuooB. JUIIAaHUKOB CpaBHuBath B
Muoroo6pasue u CTpoeHue rpudoB co
3HaYeHUe CTpPOEHUEM
rpuboB: pacteHuii,
IUIECHEBBIX, KUBOTHBIX U
IIISTIOYHBIX, JUIIAWHHUKOB,
apa3suTHYECKUX. JIeJIaTh BbIBOJIBI.
JInmanHuky Kak XapakTepus3oBaThb
ocoObIe 3HaueHue rpudoB u
CUMOMOTHYECKHE JUIIAWHUKOB JUIS
OpraHu3MBbl; UX IPUPOIBI U
MHOT0O0Opa3ue u YeJI0BEeKa.
3Ha4YCHHE Otmeuats
OTIaCHOCTh
SITOBUTHIX TPUOOB U
HE00XOIMMOCTb
3HAHUS MTPaBUII
cbopa rpuboB B
pHUpojie
Kusotael | Ocobennoctu Brigemnts n BrinenaTs u Baxxanlie
" SKUBOTHBIX 00001IIUTH 0000111aTH npenaparsl
OpraHu3M | OPraHU3MOB: CYIIECTBEHHBI CYIIECTBEHHbIE KUBOTHBIX
U €ro MPUHAJICKHOCTD | € TIPU3HAKU IPU3HAKY CTPOCHUS | Pa3IUYHBIX
0COOEHHOC | K dyKapuoTaw, CTPOEHHUA U U TIPOLIECCOB THUIIOB
TH reTepoTpoHOCT | MPOLECCOB KHU3HEEATEIbHOCT
b, CIIOCOOHOCTb K | XKHM3HEJEATEIb Y J)KUBOTHBIX.
aKTHUBHO HOCTH HaGmronats u
OcobenHoctu KUBOTHBIX OINMCHIBATh
KUBOTHBIX HIOBEJICHHE
OpPraHU3MOB: KUBOTHBIX.
HPUHAIEKHOCTh HaspiBathb
K DyKapHoTawm, KOHKPETHBIE
reTepoTpoHOCT IpUMEpbI

b, CHOCOOHOCTH K
AKTHBHO

Pa3IMYHbIX JUKHX
’KUBOTHBIX H
HanOoJee
pacipoCTpaHEHHBIX
JIOMAIITHUX
JKUBOTHBIX.
OOBACHATH POJIb
pa3InIHbBIX
JKUBOTHBIX B KU3HU
YeJI0BEKa.
XapakTepus3oBarth
CIIOCOOBI ITUTAHHUS,
pacceneHus,
NepeKUBAHUS
HeOJIarompUsSTHBIX
YCJIIOBUU U




MTOCTPOMKH KUITUII]

YKUBOTHBIMU
5. 3aKOHOMEPHOCTH B3aMMOOTHOILLIEHUH OPraHnu3MoB U cpefpl (15 1)
YcenoBus Cpenpl )XKu3HU Jatb 1 Bripenars u [udposas
KU3HU HA | OPraHU3MOB Ha XapaKTepUCTH XapaKTepu30BaTh nabopaTopu
3emiie 3emJie: BOJIHAS, KY OCHOBHBIM CYLIECTBEHHbIE A 110
Ha3eMHO- cpenaam NPU3HAKH CPEeT HKOJIOTUHU
BO3IyIIHAS, KU3ZHU KU3HU Ha 3eMIe. JATYNK
MIOYBCHHAS, HaspiBats MYTHOCTH,
OpraHu3MeHHasl. XapaKTepHbIC BJIQKHOCTH,
YcnoBus Ku3HU MIPU3HAKU pH,
OpraHu3MOB B OpPraHu3MOB — YTIIEKHCIIOTO
pa3HBIX cpenax. oOuTarenei THX razau
DKOJIOTHYECKHE Cpe/ KU3HHU. KHCIIOPO/Ia)
(hakTopbl:adnoTH XapakTepu3oBaTh
YecKue, YEePTHI
OMOTHYECKHE 1 MIPUCTIOCOOJIEHHOCT
AHTPOTIOTEHHBIE Y OPTaHU3MOB K
cpene ux oOuTaHus.
Pacnio3naBate u
XapaKTepU30BaTh
9KOJIOTUIECKHE
(haKkTOPBI CpeIbI
Oxkosoruue | O600IEHE Brrasuts 1 Brigensats u | Hudposas
CKHue panee OCHOBHBIE XapaKTepU30BaTh naboparopu
npoOIeMbl | U3y4YEHHOTO 9KOJIOTUYECKH MPUYUHBI o o
B Marepuana. e MnpoOiIembl 9KOJIOTMYECKUX AKOJIOTHH
ouocdepe. | OTHOMICHUE orocdepsl. npobiem B | (maT4mk
Oxpana YeJIoBeKa K | [IpoBectn o6uocdepe. BJIQYKHOCTH,
MPUPOABI | IPUPOJIE B | OLIEHKY [Tporuo3upoBathb YTJIEKUCIIOTO
UCTOpUU KayecTBa MOCIIEJICTBUS rasa u
YeJI0BEeYeCTBa. OKpYy>Karolen UCTOLICHUS KHCJIOpO/1a)
[IpoGnembl CpeIbl. MPUPOIHBIX
onocdepsl: pecypcoB u
UCTOLIEHUE COKpallleHus
PUPOTHBIX OHOJIOTUYECKOTO
pecypcos, pa3zHooOpasusi.
3arpsizHeHue, O6cyxaath Ha
COKpallleHUE KOHKPETHBIX
OMOJIOTUYECKOTO npuMepax
pa3HooOpasusi. 9KOJIOTHYECKUe
Pemenne npoOJIeMbl  CBOETO
9KOJIOTUYECKUX peruona u
npooiem 6uocdepsl B LETIOM.
o6uocdepsl: ApryMeHTHpOBaTh
panroHanbHOe HE00X0/IMMOCTh
UCIIO0JIb30BaHHe 3aIUTHI
pecypcos, OKpYyKarolen
oXpaHa cpepl,
TIPUPOIBI, CcOOTIOIeHUS
BceoOriee MPaBWJI OTHOIICHUS
DKOJIOTUYECKOE K )KUBOW U HEKMBOU




oOpa3oBaHue
HaCeJICHUSI.
JlaGopatopHas
pabora Ne6
«OrneHka
Ka4ecTBa
OKpYyKaroleu
cpenb»

pupoe. BeIABIATH
U OLICHUBATh
CTENEHb
3arpsi3HEHUs
IIOMELICHUMN.
PuUKCUpPOBATH
pe3yJIbTaThl
HaOJII0ICHU U
JieJ1aTh BBIBOJIBI.
Cobumoath
npaBwia paboThl B
KaOuHerTe,
oOpareHus C
1ab0paTopHBIM
000py/T0BaHHEM




