BBenenue

OcHailienrie  00111€00pa30BATE/IbHBIX  IIKOJI COBPEMEHHBIM  AQHAJIOTOBBIM U
1upoBBIM 000PYTOBAHUEM SBJISIETCSA MaTepHUaIbHOM 0a3oi peanm3ariuu OeneparbHOTO
rOCYJJapCTBEHHOTO 00Pa30BaTENIbHOTO CTAHIAPTA. DTO OTKPHIBAETHOBBIC BO3MOXKHOCTHU
B YPOUHOW M BHEYPOUHOM, BHEKJIIACCHOU NEATEILHOCTH U ABJISETCA HEOTHEMJIEMbIM
yciioBreM (hOPMHUPOBAHUS BBICOKO- TEXHOJIOTUIHOHN CPEIBI TIIKOJTBI, €3 KOTOPOM CII0KHO
MPEJACTaBUTh HE TOIBKO MPOMIbHOE 00yUeHHE, HO U COBPEMEHHBIH 00pa3oBaTEIbHBIN
mpoiiecc B 1esioM. PaspacraeTcs moJie B3aUMOJEHCTBUS YUYEHUKA U YUUTEIIS, KOTOPOE
PacMpOCTPAHAETCA 32 CTEHBI IIKOJIbI B PEaJIbHbIA U BUPTYAJIbHbIHA COLUYM.

Temarvka paccMaTpUBAEMbIX SKCIEPUMEHTOB, KOJUYECTBEHHBIX OIBITOB,
COOTBETCTBYET CTPYKTYpPE MPUMEPHON 00pa3oBaTEIbHON MpOrpamMMbl MO OHUOJIOTHH,
coaepxkannio  DeaepaibHOrO TrOCYIAPCTBEHHOIO0  00pPa30BATEIBLHOIO  CTaHIapTa
(®I'OC) ocHoBHOTO 00IIETO 0OOPA3OBAHHUA.

OcHoBHasi ueab kypca «buojorum» - cuctremarusanus 0a30BbIX 3HAHWU O KHUBOU
NpuUpojie, TMOJATOTOBKA  YYalIMXCSd K  BOCHPUATHIO  OOHMX  OMOJOTHMYECKUX
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUH.

3agaum Kypca:

- aKTyaJIu3MPOBATh 3HAHWS W YMEHHS ydarlerocs, copMUPOBAHHBIE Y HETO TIPH
n3ydeHun Kypca « OKpyKarommii Mup»,

- pa3BHBaTh TO3HABATEJIbHBIN WHTEPEC Yyyalluxcs K OO0BEKTaM U Mpoleccam
OKPY?KarOIIEro MUpa;

- HAy4YWTh TPUMEHATh 3HAHWSA TPU W3YUYCHHH pasneinoB «JKuBoi opraHuzmy,
«MHoroo0paszue xKUBbIX OPraHu3MoB, «UeJIOBEK U €€ 3I0POBbEY;

- HAYYWUTh YCTAHABJIMBATH CBSA3U B CUCTEME OMOJIOTHUYECKUX 3HAHUM,

Ha 6aze uentpa «Touka pocta» obecneumBaeTcs peanusaius 00pa3oBaTEIbHbBIX
nporpamm €CTECTBEHHO-HAYYHOU 51 TEXHOJIOTHYECKON HAIIPABJICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBMM C TpPeOOBAHMAMM 3aKOHOAATEIbCTBA B  cdepe

00pa30oBaHUA U ¢ YUETOM PEKOMEHAAIIAH



denepanbHOro oneparopa yueOHoro npeamera « buosiorusy.

OOpa3zoBaresibHas MPOrpaMma no3BOISET HHTETPUPOBATh PEATU3IYEMBIE 3/1€Ch MTOIXO/IbI,
CTPYKTYPY M COJEpKaHWE MpU OpraHu3anuu oOyueHus Ouosioruu B 5—9 kiaccax,
BBICTPOCH- HOM Ha 0a3e JI00Oro M3 JOCTYMHBIX Y4eOHO-METOJIMYECKUX KOMILICKCOB
(YMK).

Hcnonw3oBanue obopyaoBanus LeHtpa «Touka pocta» npu peanuzanuu gaHHod OI1
03~ BOJISIET CO3/1aTh YCIOBUA:

- JUIS PaCIIMPEHMS COASPKAHUS IITKOJIBHOTO OMOJIOTHYECKOTO 00pa3oBaHus;

- JJisl HOBBIILICHHS TTO3HABATEIbHON aKTUBHOCTH O0YUaOIINXCS B €CTECTBEHHO-HAYUHOU
obnacru;

- Ui Ppa3BUTHUS JIMUHOCTH peOeHKa B mpolecce oOydeHus OWOJIOTHUH, €ro
crocoOHOCTEH, HOPMUPOBAHUS W YIOBICTBOPCHHS COIUAIFHO 3HAUMMBIX HHTEPECOB 1
MOTPEOHOCTEH;

- 1Jis pabOThl C OJAPEHHBIMU IIKOJIbHUKAMM, OPTaHU3allMd UX PA3BUTHSA B PA3TUUHBIX
00- nmacTsax o0pa3oBaTeIbHON, TBOPUECKON AEITEIBbHOCTH.

[Tpumenss mudposbie TabopaTopun HA ypoKax OMOJOTHH, YUIAIIAECs CMOTYT BBITIOJTHATH
MHOKECTBO J1JA0OPATOPHBIX padOT U AKCIEPUMEHTOB MO MPOTPAMME OCHOBHOM IITKOJIBI.
buosiorus pacrenuii:

Jlprxanue mucTheB. Jlpixanue kopHen. [lornomenune Boibl KOpHAMU pacTeHuid. KopHeBoe
napieHne. Mcnapenwe Boapl pacteHuAMU. DotocuHTe3. [lpIxaHWe CEMSH. Y CIIOBUA
popacTa- HUA CeMsH. TemIoIFOOMBBIE U XOJIOA0CTOMKUE PACTEHUA.

3oos0rusa:

N3ydeHne OMHOKIIETOUHBIX >KMBOTHBIX. M3ydeHHE BHEIIHEr0 CTPOCHUS HOKIECBOTO
yepBsA, HAOMIOACHUE 32 €r0 MEPEABUKECHUEM M PEAKLIUSIMU HA BHEIIHUE PA3APAKEHUS.
N3ydeHune cTpoeHUs MOJUTIOCKOB MO BJIAXHBIM MpenaparaMm. M3yueHue MHOrooOpasus
YJICHUCTOHOTHX MO KOJUICKIUAM. M3yueHre cTpoeHHs phid MO BIAXKHBIM IpErnapaTam.
Nzyuenune ctpoenus nrtuil. M3ydeHWE CTPOCHHS MIICKOMUTAKOIMIMX MO BJIAXHBIM
npenapartaM. BoaHble )KUBOTHBIE. Temio- KpPOBHBIE U XOJIOJHOKPOBHBIE dKUBOTHBIE

YeJ10BeK U €ro 310poBbe:



Nzyuenne xkpoBooOpamienus. Peakima CCC Ha [103UPOBAaHHYIO HArpysKy.
3aBUCHMOCTbh MEXAY HArpy3Koi M YPOBHEM SHEpreTuueckoro oomena. ['azooOmen
B JIETkuX. Mexanusm jérounoro asixanus. Peakiusa JIC Ha pusnyuecKkyro HarpysKky.
Kuznennas ~ €MKOCTh  Jerkux.  Bbl-  JenuTenbHas, — AbIxaTelbHAst |
TepMoperyisaTopHas GyHkims koxu. JleficTBrue hepMeHTOB Ha CyOCTpaT Ha IPUMEPE
kaTanasbl. [I[pucnoco6IeHHOCTh OPraHu3MOB K Cpeie OOUTaHUA.

OO6wmas Ouostorus:

Jleticterue pepMeHTOB Ha cyOCTpaT HAa mpuMepe Karanassl. Pasnoxenne H202. Bausaue

pH cpenbl Ha akTUBHOCTH (pepMeHTOB. DAKTOPHI, BIUAIONIME HA CKOPOCTH Mporiecca

dotocunTe3a. M3yueHue KIETOK W TKAaHEW PACTCHWA W JKMBOTHBIX HA TOTOBBIX

MUKpPOIpENnaparax M HX ONHCAa- HUE. BbIABICHHME HW3MEHUMBOCTH Y OPraHU3MOB.

BrisBienne npucnocoOieHnii y OpraHM3MOB K cpefne oOuTaHus (Ha KOHKPETHBIX

puMepax).

[Tnanupyemble pe3ynbTaThl 00yUYeHUs 1o Kypey «buomorus . 5—9 knaccey .

Jluunocmuwle pesynemamet:

- 3HAHWE OCHOBHBIX MPHUHUMIOB W TPABWJ OTHOILIECHUS K >KUBOW MPUPOAE, OCHOB

370pOBOr0 00pa3a KM3HM U 3I0POBbECOSPEratoOnMX TEXHOIOTHM;

- peanuzanusa yCTaHOBOK 3J0pOBOTr0 00pa3a KU3HU

- c(hOpMHUPOBAHHOCTh TIO3HABATEIILHBIX WHTEPECOB W MOTHBOB, HAIPABJIICHHBIX Ha

W3y4YCHUE >KUBOH TPUPOMBI, WHTEIUICKTYaJbHBIX YMEHHWH (IOKa3biBaTh, CTPOWTH

pacCy>KIeHUs, aHAJIU3UPOBATh, CPABHUBATH, JEIaTh BBIBOABI M JIP.), ICTETHUYECKOTO

OTHOIIEHHUS K )KUBBIM O0OBEKTAM.

Memanpeomemmuuwie pe3ynvmanmeo.

- OBJIQJICHUE COCTABJIAIOIIUMU UCCJIEAOBATEICKOM M TMPOCKTHOW JEATENbHOCTH,

BKJIFOUYAs YMEHHUS BUJETh MPOOJIEMY, CTaBUTh BOMPOCHI, BbIJIBUTATh TMIIOTE3bI,

JaBaTh OMPEACIICHUA TOHATHSAM, KJIacCHU(UIMPOBaTh, HAOMIOAATh, MPOBOIUTH

AKCHEPUMEHTHI, JeaTh BBIBOJBI W 3aKIIOYEHUA, CTPYKTYPUPOBATh Marepual,

OOBSCHATh, JOKA3bIBATh, 3AIUINATH CBOU UCH,

- ymeHus paboTaTh ¢ Pa3HBIMU UCTOYHUKAMH OHOJIOTHUECKOW WH(MOpMAIMK: HAXOAUTh

OMONOTHYECKYI0 HH(POPMAIIAIO B PA3TUYHBIX UCTOYHUKAX (TEKCTe ydeOHHWKa,



HAyYHO-TIOMYJISIPHOW ~ JIUTEpaType, OHOJIOTHUECKUX CIIOBApsX H  CIPABOYHHMKAX),
aHAJIU3MPOBATh U OINCHUBATH MH(POPMAITHIO, TPeOoOPa30BhIBATh HH(MOPMAIIHIO U3 OTHON
(hOpMBI B IPYTYIO;

- CIOCOOHOCTH BHIOMpATH IIENIEBBIE M CMBICJIOBBIE YCTAHOBKM B CBOUX JCHCTBUIX H
MOCTYIKAaX MO OTHOIIIEHMIO K )KUBOM MPUPOJIE, 3IOPOBBIO CBOEMY M OKPYKAIOIIHX;

- YMEHHMS aJI€KBATHO MCIIOJIL30BaTh PEUEBbIC CPEACTBA IS JUCKYCCHM W apTyMEHTAIlluH
CBOCH MO3UIIMHU, CPABHUBATh Pa3HbIC TOUKH 3PECHMS, apTyMEHTHPOBATh

CBOIO TOUKY 3PEHHS, OTCTAUBATh CBOIO MO3UITHIO.

lIpeomemmuvie pe3yivmamui:

- (¢opMHpPOBAHHE IICHHOCTHOTO OTHOIICHHUSA K JKHBOM MPUPOAE, K COOCTBEHHOMY
OpraHu3My; TIOHMMaHWE¢ POJA OHOJIOTHH B  (DOPMHPOBAaHUHM  COBPEMCHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUPA,

- YMEHHE TIPUMEHATH CUCTEMY OHMOJIOTMUECKUX 3HAHUMN: PaCKPhIBATh CYIITHOCTD KMBOTO,
Ha3bIBaTh OTJIMUMSA KMBOTO OT HEKHMBOTO, MEPEUMCIATh OCHOBHBIE 3aKOHOMEPHOCTH
opraHuzaiuy, (pyHKIIMOHHPOBAHKSA OOBEKTOB, SBJIICHHH, IPOIECCOB JKUBOM MPHPO/IBI,
3BOJIIOIIMOHHOTO PAa3BUTHS OPraHMUECKOT0 MHPA B €r0 €AMHCTBE ¢ HEXKHUBOM TIPHUPOIOH;
c(hOpMHUPOBAHHOCTh MPEACTABICHUH O COBPEMECHHOM TCOPHUH SBOJIIOIMA M OCHOBHBIX
CBHICTEILCTBAX ABOIOIHNH,

- BJAJCHWE OCHOBAMHM TOHATHMHHOIO ammapara W HAy4YHOro s3bIKa OWOJIOTHH:
HCTIOJIb30BAHUE U3YUYEHHBIX TEPMUHOB, IOHATUN, TEOPUH, 3aKOHOB U 3aKOHOMEPHOCTEHN
JU1s1 O0OBACHEHWS HAOMI01aeMbIX OMOJIOTHYECKUX 00BEKTOB, SBJICHUN U MPOIIECCOB;

- TOHMUMAaHHE CIIOCOOO0B MOJYUYEHHI OMOJIOTHUECKUX 3HAHUI, HAIMUYKME OIbITa UCTIOJIH30-
BaHUA METOJIOB OWOJOTMH C IIEJIbI0 H3YYEHHS KUBBIX OOBEKTOB, OMOJIOIHYECKHX
ABJICHUHA W  MPOLECCOB. HAOMIOJICHHE, OMUCAHWE, TMPOBEACHUE  HECIOMKHBIX
OMOJIOTHYECKHX OMBITOB M SKCIIEPUMEHTOB, B TOM UHCJIE C UCIOJIb30BAaHNEM aHAJIOTOBBIX
1 T POBHIX TPHOOPOB U HHCTPYMEHTOB;

- YMEHHME XapaKTEPHU30BaTh OCHOBHBIEC TPYIINBI OPraHU3MOB B CHCTEME OPraHHYECKOTO
Mupa (B TOM YHCIIC BUPYCHI, OaKTepWUH, pACTEHWsA, TPUOBI, >XHUBOTHHIC). CTPOCHUE,
MPOIECCHl KUBHEACITEILHOCTH, UX MPOUCXOXKACHUE, 3HAUECHUE B MPHUPOJEC W KU3HHU

YEJIOBEKA,



- YMCHHE OOBICHATH TOJIOKECHHWE YEJIOBEKA B CHCTEME OPTraHMYECKOTO MHpPA, €To
MIPOUCXOXKIEHUE, CXOJCTBA M OTIWYHUS YEIOBEKA OT >KHUBOTHBIX, XapaKTEPH30BATh
CTPOEGHHE W  TPOIECCHl  JKU3HEACITEIILHOCTH  OpraHW3Ma  YeJOBEKa,  €ro
MPUCTIOCOOJICHHOCTH K Pa3- JJMUYHBIM KOJIOTHUYESCKUM (hakTopam;

- YMCHHE OMNUCHIBATh KJIECTKWA, TKAHW, OPTaHbl, CUCTEMBbI OPTraHOB M XapaKTEPHU30BaTh
BaKHEHTITHE OMOJIOTMUECKHUE TPOTIECCH B OPTraHU3MaX PACTCHUH, JKUBOTHBIX M YEJIOBEKA,
- ¢(opMUPOBAHHOCTH TPEACTABICHWH O B3aUMOCBS3M HACIEIOBAHHUS TOTOMCTBOM
MPU3HAKOB OT POAUTENHCKUX (DOPM ¢ OpraHU3aieH KICTKA, HAJTMIUEM B HEH XPOMOCOM
KaK HOCHTENICH HaCIeACTBEHHOW wWH(pOpManuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX
HaCJIeIOBAHMSI PU3HAKOB,

- ¢c(hOpMHUPOBAHHOCTH TPE/ICTABICHUH 00 OCHOBHBIX (paKTOPaX OKPYKAIOIICH CPEIIBI, X
pOJIM B OKU3HEACATCIIBHOCTH W OBOJIOIMM  OPTaHWU3MOB, TPEJACTaBJIeHHE 00
aHTPOIIOT¢HHOM (hakTOpE;

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 SKOCHCTEMAaX M 3HAUYCHHH OHOPa3HOOOpa3Hs,
0 TI00ATBHBIX IKOJIOTHUECCKUX MPOOIeMax, CTOAIMNX TePe/T YSTOBEYECTBOM U CIoco0ax
WX TIPEOTOJICHHS,

- yMEHHE pemaTrh ydeOHbIe 3a7aur OHOJIOTMUECKOTO COACPKaHWA, B TOM UHCIIC
BBISBIIATh MPHUWHHO-CICICTBCHHBIC CBS3H, MPOBOJIUTH PACUETHI, JE/IaTh BBHIBOJBI HA
OCHOBAHHH TTOJTYYEHHBIX PE3YJIHTATOB;

- YMEHHE CO3/1aBaTh W MPUMEHATH CIIOBECHBIC W rpaudecKre MOASTH TSl OObICHCHUS
CTPOEHUS KUBBIX CUCTEM, SIBJICHUN W TTPOIIECCOB KUBOH MPUPOJIBI;

MOHVUMAHWE BKJIAJa POCCHMCKUX M 3apYyOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHUCCKUX
HayK;

- BJIaJICHAC HAaBbIKaM# paboOTHI ¢ HH(pOPMAIeH OHOIOTHYECKOTO COACPKAHMUA,
MPEICTAaBIICHHOH B pa3Hoi (hopme (B BUIAC TEKCTA, TAOMYHBIX JAHHBIX, CXeM, TpauKoB,
aUarpaMM, MoJesIeH, n300pakeHHi ), KPUTHUECKOTO aHaIn3a HH(GOPMAIIK M OIICHKH €¢
JIOCTOBEPHOCTH,

- yMEHHWE IUIAaHUPOBATh TMOJ PYKOBOJCTBOM HACTaBHWUKA W TIPOBOIAUTH YyUeOHOE

HCCIIEAOBAHUE WIIM MPOCKTHYIO paboTy B 00jacTH OMOJIOTHH, C YUYETOM HaMEUEHHOU



1eau popMyaupoBaTh MpoOIeMy, THIOTE3y, CTaBUTh 3aJadH, BEIOMpaTh aJCKBATHHIC
METOABI JUII WX PEIICHUsA, (QOPMYNIHPOBaTh BHIBOABI, ITYOJIMYHO MPEACTABIIATH
MTOJTYYEHHBIE PE3YJIbTATHI;

- YMCHHE HWHTCTPUPOBATHh OHMOJIOTHUYCCKHE 3HAHHUS CO 3HAHUSAMH JPYTHX YUeOHBIX
MIPSIAMETOB;

c(hOpMHUPOBAHHOCTH OCHOB SKOJOTHYECKON TPAaMOTHOCTH. OCO3HAHHE HEOOXOIUMOCTH
JNCHCTBHIM 10 COXPAaHCHHIO OHOpPa3HOOOpa3us W OXpaHE NPHPOJHBIX SKOCHUCTEM,
COXPaHEHHMIO M YKPEIICHHIO 3/T0POBBS YEIIOBEKA, YMEHUE BEIOUPATh IECJICBBIC YCTAHOBKHU
B CBOMX JICHCTBHSAX M TIOCTYIIKAX O OTHOIICHHIO K KHMBOM MPHPOJE, CBOEMY3I0POBBIO 1
3I0POBBIO OKPYKAIOIINX;

- YMCHHE HCIIOIb30BaTh NMPHOOPETCHHBIC 3HAHMS W HABBIKK JUIS 3JI0POBOro obpasa
JKU3HM, ¢OaTaHCHPOBAHHOTO TTHTAHUS U (PH3NUECKOM aKTHBHOCTH, HEIIPHUATHE BPETHBIX
IIPUBBIYCK M 3aBUCHMOCTEH; YMEHHE MPOTHUBOACHCTBOBATH JDKEHAYYHBIM MAHHITYJISIITHSIM
B 00J1aCTH 3/I0POBBS,;

- OBJAJCHUE TPUEMaMH OKa3aHHWS TIEPBOM ITOMOIINM YEIOBEKY, BBIpAIBAHUS

KYJIbTYPHBIX paCTeHI/Iﬁ M yX0J4a 3a JOMalllHUMH KUBOTHBIMH,



TemaTuueckoe NJIAHUPOBAHME

TemMaTnueckoe nIaHUPOBaHKME MaTepuaia B 5 kacce
«BHOJIOT'A — HAVKA O )KUBOM MUPE»
Yactse 1. buosorus — Hayka 0 )KUBOM MUPE

Yacte 2. MHOrOOOpa3ne *KUBBIX OPTraHU3MOB.

Yactse 3. )Ku3sHb OpraHu3MOB Ha MJIAHETE 3€MJIS
Yacte 4. Uenosek Ha miaHeTe 3eMIls

peHue, SKCrepu-
MEHT.
Jlaboparopras pa-
OoTa Ne 1
«M3yuenune yctpon-
CTBA YBEJIUUUTEIb-
HBIX TPHOOPOB»

PKUBOW MPUPOABL. Y Be-
ITYUTENbHBIE TIPHOOPHI:
IyIbl pyyHasi, IITaTUB-
Hasl, MUKpockoI. P. I'yk,
A. BaH JleBeHryk. Yactu
MHUKpOckona. Mukpo-
npenapar. [Ipasuina pa-
OOTBI C MUKPOCKOTIOM.

Pasznuyate py4Hyro U
LITATUBHYIO JIYIIBI,
3HATH BEJIMYUHY TOJIY-
4aeMOr0 ¢ UX IOMO-
LIbI0 YBEIUYCHHUS.

Ne /it [leneBass  ycraHoBkaKon-Bo |OcHOBHbIE BUJIBI nesitenpHOCTHH CONB30-
Tema Conepxanue ypoKa JaCOB o0ydarommxcss Ha YpOKe/BHEY- POYHOMBAHUE 000+
3aHATHU pynoBaHUE
1 . Buonorust — Hayka o *kuBoM mMupe (8 1)
1 Metoarp! uzyuenus:  [Mcnonp3oBaHue yBe- OObsicHATh Ha3Have- |1 Ymenune pabotaTth ¢ 1abOpPaTOPHBIM Mukpockon
PKUBBIX OPTraHU3MOB. THYUTENBHBIX MPUOOPOB [HUE YBEINYUTEIBHBIX 00opyAOBaHUEM, YBEITHUUTEIbHBIMU CBETOBOI,
HaOIrOIeHNe, U3Me- [[IPH U3y4eHHH OOBEKTOB [MPpUOOpPOB. npudbopamu. M3ydate ycTpoHCTBO MU-  |UPPOBOH

KpOCKOIIa U COONIOAaTh PaBHIIa pa-
0OTBI C MUKPOCKOTIOM.

CpaBHHUBATD YBEJIUUEHHE JIYITbl U MU-
KPOCKOTIA.

[Tosty4aTh HaBbIKH PabOTBI C MHKPO-
CKOTIOM TP U3y4YeHHUH FOTOBBIX MHU-
KpOMpenapaTos.

Cobmronate npasuia paboOTh! B Kabu-
HeTte, oOparneHusi ¢ 1adopaTopHBIM
obopynoBaHuEeM

Knerounoe ctpoe-
HUE OPraHHU3MOB.
MHoroobpasue KJe-
TOK. MeToap! nzyue-
HUS )KUBBIX

Ctpoenue kneTku. Tkanu
Knerounoe crpoeHue
PKUBBIX OPTaHU3MOB.
Knerka. Hactu KneTku U
X Ha3HAUCHHE.

BLISBISATL 4aCTH
KJIETKH Ha PUCYHKAX
yueOHMKa, XapakTe-
PU30BaTh UX 3HAYE-
HUE.

YMmenue paboTaTh ¢ 1ab0paToOpHbIM

00opyIOBaHUEM, VBEITHYNUTEIbHBIMU
npudopamu. Habnronats yactu u op-
raHOUAbI KJICTKHW HAa TOTOBBIX MUKPO-

mpenaparax moj MajibIM | OOJIbIIAM




Ne /it [leneBass  ycraHoBkaKon-Bo |OcCHOBHbIE BUJIBI nesitenpHOCTHH CONb30-
Tema Conepxanue ypoKa JacOB oOyJaromuxcss Ha YpOKe/BHEY- POYHOMBAHHUE 000
3aHATHU pyaoBaHUe
2 OpPraHu3MOB. Ha- ITousaTue o Tkanu. Tkanu |(CpaBHUBATH KUBOT- |1 YBEJIMYEHUEM MUKPOCKOIA U OIUCHI- Muxpockon
OnroIeHNe, U3Mepe- PKUBOTHBIX M PACTEHHH. [HYIO U PACTUTENbHYIO BaThb UX. U POBOH,
HUe, SKCTIepUMeHT  [UxX GpyHKumu. KJIETKH, HAXOJIUTh Pasnuuath OTAeNbHbIE KIETKU, BXOAS-  [MUKpOIpena-
JlaGopaTopHas pa- 4epThI UX CXOJICTBA U mue pathbl
6ota Ne 2 Pa3ITUYHSL. B COCTaB TKaHMU.
«3HaKOMCTBO C Paznuyath TKaHU KU- 0O06001mmate 1 PUKCUPOBATDH PE3YIIbTA-
KJIETKaMU pacTe- BOTHBIX U PaCTeHUI ThI HAOJIFOIEHUH, IeNIaTh BHIBOBL.
1507070 Ha PUCYHKaX y4eOHH- Cobmonate npasuia paboTe! B Kabu-
Ka, XapaKTepU30BaTh Hete Onostoruu, odpateHus ¢ 1ado-
X CTpOEHHE, 0OBsIC- PaTOPHBIM OOOPYAOBAHUEM
HATh UX (DYHKIHH.
3 OcoOGeHHOCTH XUMU- [ XUMUYECKHH COCTAB Pasznuuate Heopranu- |1 Habmronath 7EMOHCTPALMIO OTIBITOB
YECKOTO COCTaBa KJIETKU. JeCcKUe U OpraHuye- yUUTeJIeM, aHaJIU3UPOBaTh UX pe-
PKUBBIX OPraHU3MOB: [XUMHUYECKHE BEIeCTBAa |CKUE BELIECTBa KJeT- 3yJIbTAThI, 1€1aTh BHIBOJIBL.
HeopraHuueckue U [kjaeTku. Heopranuue-  |ku, MUHeEpajbHBIE CO- AHanM3UpOBaTh NPEACTABIECHHYIO Ha
OpraHUYeCKHe Be-  [CKHE BEIECTBA KJIETKH, |1TH, OOBSICHATD HX pHUCYHKax yueOHHKa MHQOPMALIHIO O
[11eCTBA, UX POJIb B [MX 3HAUEHHUE AJIA KJIETKHU [3Ha4eHHe sl opra- pe3ysbTaTax omnbita, paboTasi B mape
OpraHusMe 1 opranuzma. OpraHuye- [HU3Ma. YMmeHue paboTaTh ¢ 1abopaToOpHBIM
CKH€ BELIeCTBa KJIETKH, o0opynoBaHueM
X 3HaUEHHUE JUIsl )KU3HU
OpraHu3Ma U KJIEeTKU
2 . MuaOTOOOpa3ue )xuBbIX opranu3mos (11 )
baktepun. Muoro- |[bakrepuu: crpoenne u  [XapakTepu3oBaThb OmnwuceiBath pasHOOOpa3Hbie HOPMBI PaccmaTtpusa-

oOpasue Obakrepuii

PKU3HENES TENbHOCTD.
bakTepun — NPUMUTHUB-
Hble OTHOKJIETOYHbIE Op-
rann3mMel. CTpoeHue Oak-
Tepuii. PasmHoxeHue

OCOOEHHOCTH CTPOe-
HUsl OaKTepuil.

OakTepHaIbHBIX KJIETOK Ha PHCYHKE
yueOHUKa.

PaznuuaTh MOHATHS: «aBTOTPO(DBI»,
«reTepoTpOdb, KIIPOKAPHUOTHI»,
«IYKapUOTBD».

HUe OakTepuit
HA FOTOBBIX
MUKpOnpena-
parax ¢ uc-
MOJIb30BAHUEM




10

Ne /o LleneBass  ycranoBkaKon-Bo  |OCHOBHBIE BUIBI nestenbHoCcTHHCrIONb30-
Tema Conepxanue ypoKa JacOB oOyJaromuxcss Ha YpOKe/BHEY- POYHOMBAHHUE 000
3aHATHU pynoBaHUE
3 OakTepuii JeIeHUEM| 1 XapakTepu3oBaTh  MPOLECCHl  KU3HE{ITU(PPOBOTO
KJIETKH HaaBoe. bakred HNEeATeIbHOCTH OakTepuu Kak IPOKA{MHUKPOCKOTA.
pUHM Kak camasi JPEBHsIs PHOT. DNEKTPOH- HBIE
rpyImna OpraHu3MOB. CpaBHMBaTh W OLEHHBATHb POJIb OakTe{TaOIHIIBI 17
ITpomecchl  kU3HENEs - puii-aBTOTpoOB U OaKTepUN-TeTEPO-IIIaKATHI.
TeJIbHOCTU OakTepuii] TpodoB B mpuponeYmenue pabortarh (
[Moustue 00 aBTOTpOdax nabopaTopHbIM obopynoBaHuEM,
U rereporpodax, Mpoxa YBEJIUUUTENbHBIMH TPHOOPAMH.
pHOTax M HYKapHOTax
4 PacTenusi. Muoro- [Pactenus. XapakTepu3oBaTh 1 PasnuuaTh 4acTH LIBETKOBOTO pacTe- ObHnapy:xe-
oOpasue pacrennii. [[Ipencrasnenue o pno- [rIaBHbIE IPU3HAKU HUS HA pUCYHKE YUeOHMKA, BBIIBUTATh  |HUE XJIOPO-
3HaueHue pacteHuil [pe. OTaMUUTEIbHOE pacTeHui. MPEANONIOKEeHUs 00 NX QYHKUUSAX. IJ1aCTOB B
B IIPUPOJE U )KU3HU [CBOHCTBO PaCTEHHIA. CpaBHMBATh LIBETKOBBIE U TOJIOCEMEH-  |KJIETKAX pac-
YeJOBEKa Xopodunn. 3HaueHne HBIE PACTEHUS, XapaKTepU30BaTh UX TEHUI C UC-
(orocunresa. CpaBHe- CXOJZICTBO U Pa3JIUYMSI. NOJIb30BAHU-
HUE KJIETOK PACTCHUHA U XapakTepHu30BaTh MXH, MANOPOTHHUKY,  |eM LdpoBo-
Oaxtepuii. Jlenenue XBOLLH, MJIAYHBI KaK CIIOPOBBIE pacTe-  |rO
[[apCTBa PACTEHUI Ha HUSL, OTIPENEIISAT TEPMHH «CIOPay. MHUKPOCKOTIA.
rPYIIIBL BOAOPOCIH, BBISBISAT HA pUCYHKE YUeOHHUKA pa3-  [DJIEKTPOH-
[[BETKOBBIE (ITOKPHITOCE- TIYUST MEXKITYy PACTEHUAMHU Pa3HbIX HbIE TaOJIULIBI
MEHHBIE ), TOJIOCEMEH- CHUCTEMATHYECKHX TPYIIIL. U TUIAKaThI.

HbIEe, MXH, TUIAYHBI, XBO-
[1{H, TAIIOPOTHUKU.
Ctpoenue pacrenuii. Ko-
penb u mober. CrioeBu-
e Bopopocieit. OCHOB-
HbIE Pa3JIMYHUs IOKPBITO-
CEMEHHBIX U
rOJIOCEMEHHBIX pacTe-
HUii. POJIb IBETKOBBIX
PaCTEHUH B XKU3HU 4€J0-

BCKa

ComnocraBnsaTe CBOHCTBA PACTUTEIb-
HOM 1 OaKTepHabHON KJIETOK, JeaTh
BBIBOJIBL.

XapakTepHu30BaTh 3HAUEHHE PACTEHUN
Pa3HBbIX CUCTEMATHYECKUX TPYIII B
PKU3HU YeioBekaY MeHue padoTarthb ¢
nabopaTopHbIM 00OPYIOBAHUEM, YBE-
JTMYUTETbHBIME IPUOOPAMH.
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Ne /it [leneBass  ycraHoBkaKon-Bo |OcHoBHble  BuAbl  AestenbHocTHHCnonbp3o-
Tema Conep:xanue ypoKa JaCOB ofydarommxcss  Ha  ypOKe/BHEY-{BaHUE 000+
POYHOM 3aHATUU pynoBaHUE
5 PKusotHbie. Ctpoe- [KuoTHbIe PacnosHasarte 01 1 XapakTepru30BaTh NPOCTEHIINX IO | OTOBUTH MHU-
HUE )KUBOTHBIX. [IpencraBnenue o pay- [HOKJIETOUHBIX U pHUCyHKaM yueOHMKa, OMUCBIBATh UX [KpOIpernapar
MHoroobOpasue xxu- [He. OCOOEHHOCTH KU~  [MHOTOKJIETOUYHBIX JKH- pasziuune, Ha3bIBaTh YACTH UX TEJA. [KYJIbTYpPbI
BOTHBIX, UX POJIb B [BOTHBIX. OTHOKJIETOUY-  [BOTHBIX Ha PHCYHKAX CpaBHUBaTh CTpOEHHUE Tena aMEOBI ¢ [ameD.
MPUPOAE U )KU3HU  [HbIE U MHOTOKJIETOUHBIE |[y4eOHHUKA. KJIETKOH 3yKapHoT, AeiaTh BeIBOAbL |OOHapyKe-
YeJOBEKA opranu3mbl. Posb jxu- Ha3bBaTh MHOTOKJIETOYHBIX )KHBOT- |HUE OJ1-
BOTHBIX B IIPHPOJIE HBIX, U300paKEHHBIX HA PUCYHKE HOKJIETOYHBIX
PKU3HU YeJIOBeKa. 3aBH- yueOHUKa. YKUBOTHBIX
CUMOCTb OT OKpYKaro- PaznuuaTe 0€CIIO3BOHOYHBIX U 1O-  |(TIpOCTEii-
el cpeasl 3BOHOYHBIX JKHBOTHBIX. IIUX) B BOJI-
OOBsICHATD POJIb KUBOTHBIX B )KU3HU [HOH cperne C
YeJIOBEKA U B IPUPOJIE. UCTIOJIb30Ba-
XapakTepu3oBaTh (PaKTOPbI HEXKUBOI [HIEM LIU(pPO-
NPUPOABI, OKA3bIBAIOIINE BIUSHIE HA [BOTO MUKPO-
YKU3HENIESITEIbHOCTD JKUBOTHBIX Y Me- [CKOTIA.
HUe paboTaTh ¢ TabOPaTOPHBIM 000- [DIEKTPOH-
PYAOBaHHEM, YBEIHUUTEIbHBIMU MPH [HbIE TAOIULIBI
Oopamu. U TUTaKaThl.
6 «Habmonenne 3a  [JlaboparopHast padotra  [['oToBHTH MHKpOTIpe- |1 Habmronath 3a ABMKEHHEM )KMBOT- |l OTOBUTH MH-

MEPCABUKCHHUEM

CKITBOTHBIX)

Ne 3

«Habnronenue 3a mepe-
JIBI>KCHHUECM >KUBOTHBIX»

napar KyJbTypbl UH-

by30puii.

M3yuaTh >KHUBbIE Opra-
HU3MBbI T10]] MUKpO-
CKOIIOM IIPU MaJIOM
VBEJINYEHUU.

HBIX, OTMEYATDb
HarnpasJe-

HUEC NBUXKEHUA, CPAaBHHUBATDL ICPCABU-
PKEHHE IBYX-TPEX 0COOEH.
@opMyIHMpPOBATH BBIBOJ O 3HAYEHUH
JABHMKCHUA JIA )KUBOTHBIX.
DuKCUpOBATH pe3yIbTaThl HAOJIOIE-
HUU B TETPAaH.

Cobmonate npasuia paboTe! B Kabu-
HeTte, oOpareHust ¢ 1adopaTopHBIM
obopynoBaHUEM.

YMmenue paboTaTh ¢ 1ab0paToOpHBIM
00opyIOBaHUEM, YBEITHYNUTEIbHBIMU

CKOPOCTH |

Kpompenapar

KyJIbTYPBbI UH-
by3opuii.
M3y4aTh xu-
BbI€ OPTaHU3-
MBI TIOJ] MH-
KPOCKOTIOM
IPU MaJIOM
YBEJIINICHUH.
Habmonats
3a TBUKEHU-
€M JKUBOT-

npudbopamu.

HBIX,
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PKH3HU YCJIOBCKA

Ne /it [leneBass  ycraHoBkaKon-Bo |OcHoBHble  BuAbl  AestenbHocTHHCnonbp3o-

Tema Conep:xanue ypoKa JaCOB ofydarommxcss  Ha  ypOKe/BHEY-{BaHUE 000+

POYHOM 3aHATUU pynoBaHUE

OTMEYaTh
CKOPOCTh W
HAarpaBJIeHHE
IBYKEHUS,
CPaBHHUBATh
JJIEKTPOH-
Hble TaONULIBI
U TUIAKAThI.

7 MHuoroobpasue rpu{MHoroodOpasue u 3Ha4de{XapaKTepru30OBaTh 1 [TonpasnensTh MUIMOYHbIE rpudbl HAl OTOBUTH MHU-
00B, UX POJb B MpH-{HUE rPHOOB. CTPOCHHE LUTSIITOYHBIX IUTACTHHYATHIE U TPyOJaThIe. Kporpernapar
pone u xku3HU 4eno{CTpoeHHe  IUISIIOYHBIXIPHUOOB. OnuceiBaTh CTPOEHHE IJIECHEBBIX|KYJIBTYPHI
BEKA. rpuloB. I1necHeBrig rpudoOB 1O PUCYHKY yueOHHKA. POACOKEH.

rpulbl, MX HCIOJB30BAA OOBsICHATD TEPMHUHBI «aHTHOMOTHUKY [M3y4aTh

HUE B 3[PaBOOXPAaHEHHH u TUIECHEBBIC
(aHTHOMOTHK  TICHHIIMJIA CTIECHULTUJUIUHY . rpuobI noy
mH). OIHOKIIETOYHBIG Pacrio3naBath CbenOOHBIE U STOBH{MHUKPOCKO-
rpubbl — aposkxku. Mx ThIe IPUOBI Ha TAONUIIAX U PUCYHKAXIOM TpPH Ma-
HCIIOJIb30BAHUE B  XJIEH yueOHUKa. JIOM  yBEJH-
OOmeueHn W MUBOBape Y4acTBOBAaThH B COBMECTHOMYEHHUHU Ha IO-
. ChenoOHBIE U SO obcykae- HuHM TmpaBwl cOOpa HTOBBIX iul
BUTbIe TIpuObl. I[lpaBnia UCTIOJIb30BaHUs TPHOOB. MUKpOnpena-
cbopa u ymnoTpeOneHus OOBsICHATH 3HaYEHUE IPUOOB TSI Ye-{paTax.

rpuboB B numy. [Tapasu JIOBEKa U JUISI TPUPOIBI JNeKTPOH-
Tudeckue rpudsl. Pob Hble TaONULIBI
rpuboB B MpHponEe U U TUTAKaThI.

3 . )Kuzeb oprann3MoB Ha rutaHere 3emurs (7 1)
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ueckue (akTophl cpenbl)

YeCKnx (pakTopoB

DaKTOPbl HEXXUBOU INPU-TOPY.

ponbl, (aKTOpbl >KUBOHXapaKTepHU30BaTh
MPUPONBI U AHTPONOTEH{NECUCTBUE PAa3IUYHBIX]
Hble. [IpuMepbl 3K0J0ru{pakTopos  cpembl

AHTPOTIOT€HHBIH  (ak-

HY
OpraHU3MBbI,
MPUBOAUTE  TIPUMEPDI
CcOOCTBEHHBIX
HAOJIFOIEHHIA.

Ne /it [leneBass  ycraHoBkaKon-Bo |OcHoBHble  BuAbl  AestenbHocTHHCnonbp3o-
Tema Conep:xanue ypoKa JaCOB ofydarommxcss  Ha  ypOKe/BHEY-{BaHUE 000+
POYHOM 3aHATUH PydOBaHHE
8 Bnusane  skonoru{dkonormueckue  (akro{Paznmuyare mousTus: |1 M3yuute  peiicTBue pazmunbiX [ndposast
YeCKHX (PaKTOPOB HAPBI CPEIBL. IKOJIOTHUYECKUH  (pak- (akTo- poB cpensl (CBET, BIAKHOCThIabopaTopust
OpraHU3MBI VcnoBust, BIUSIFOLIME HATOP», «(PAKTOP HEXKHA TEMIIe- paTypa) Ha OPraHU3MBLIO  3KOJOTHH
PKU3Hb OPraHU3MOB BOM TpUpOABD, «(ak- MPUBOAUTH TPUMEPBI COOCTBEHHBIX(IATUUK
B TIPUPOJE, — SKOJOTHUATOP XKMBOM NPUPOIBI)) HaOJIO IeHH . AprymMeHTUpOBaTHOCBELEHHO-

HesaTeIbHOCTh Ye- JIOBEKAa B MPHUPOAY
KaK aHTPOIIOTeH- HbIH (haKTOp
BrimonHeHne 1adopaTopHO paboThI.

CTH, BIIAXKHOA
CTH U TeMIie-

paTypsbl)

TemaTnueckoe MJIaHUPOBaHNE MaTepuaJia B 6 KJacce
«BHUOJIOTUA — HAVKA O PACTEHUAX»

Yacte 1. Hayka o pactenusix
Yacts 2. Oprassl pacTeHuit
UYacte 3. OCHOBHBIE MPOLIECCHI JKU3HEAEATENbHOCTU pacTeHnii Hacte 4. MHOrooOpasue u pa3BuTHe pacTuTeIbHOro Mupa Yacts 5. [lpuponHsie
cooOrmecTsa
Ne /it [leneBast  ycTaHOBKAKON-BO |OCHOBHBIE BHIBI JEATENHHOCTH 0OY-HCrOns30Ba-
Tema Conep-xanue YpOKa 4aCOB YAFOIIUXCS] Ha  ypOKe/BHEypOUHOMHHE 000pya0-
3aHATUN BAaHNE
1 . Hayxka o pactermnsx — OotaHuka (4 9)
1 Knerounoe  crpoe{Knerounoe ctpoeHngCTpoeHre pacTutesb-l [IpuBOAUTE MpPUMEPHI ONHOKJIETOUY- HBIXMHUKPOCKOM
HUE OPraHU3MOB |pACTEHU. HON KJIETKU. KJI€TOY- 151 MHOT'OKJIETOYHBIX pacTeHui | poBoi,
Knerku pacrenuii. |CBONCTBA pacTUTENBHOM [Hasl CTEHKa, PO, LM Pasnuuate M Ha3pIBaTh  OPraHOMIBIMUKpOIpENa-
KJICTKH. TOIIA3Ma, BaKyOJIH, KJIETOK PACTEHUI. paThl
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THU3aUsl  3HAHUH

MaTe- puajaM TeMBbI
«Hayka o pacTeHusax —
OOTaHUKAY.

I1Q

Opra’usM, COCTOSIIUH
13 KJIETOK U TKaHE.

10 TeM€E, O€JIaTb BBLIBOABI. OTBeyarh HA
HUTOr'OBBIC BOMPOCHI TC- Mbl, BBINIOJIHATH
3adaHusA

Ne /o [leneBass  ycranoBkaKon-Bo |OcHOBHBIE BHIBI JesiTenbHOCTH 00y{Hcnonp3oBa-

Tema Conep:xanue YpOKa 4acoB YA UXCS HA  ypOKe/BHEYpOUHOMHHE 000pyI0-
3aHATUU BaHHE

[looBoe  pasmHO-{Knerka kak ocHOBHasmiacTunel. JKusnene- XapakTepru30BaTb OCHOBHBIE MPOLIEC- Chb

bkeHHe. PocT M pas-CTpykTypHas — €IMHHMLANATENBHOCTb  KJIETKHU PKU3HENEATEIbHOCTU KIIETKH.

BUTHE OPTaHU3MOB  [PACTECHMUSI. Jlenenue KIeTKU. O6o0waty 3HaHHUA U [IENaThb BBIBOIBI Q
Knerka kak >kuBast CH- B3aUMOCBs3M  paboTBl  BCEX  HacTel
cremMa. OcobeHHOCTH KJIIETKH.

PaCTUTENBbHOU KJIETKU BBISBIATE  OTJIMYUTENBHBIE MPU3HAKY
PACTUTENIBHOM KJIETKU
Ymenne pabortatb ¢ 1a00OpaTOpPHBIM
o0opynoBaHueM, YBEJIUYUTEIbHBIMY
npubopamu.

2 Knerku, Tkanu u op{I'xanu pactenuiiIlonsitTue o Tkanu pacl Onpenenats MNOHATHE «TKaHb». Xa{MHKpOCKOI
ranbl pacteHuil. Ot{llonsTHe 0 TkaHu pacTe{TeHuil. Bunel TkaHein PaKTEPH30BaTh OCOOEHHOCTH CTpOe- HUAUU(PPOBOH,
MUUUTEeNbHBIE OpU-{HHUM.  Buael  TkaHe|OCHOBHad, ITOKPOB- U QYHKIIMU TKaHEH pacTeHUi. MHUKpOIIpena-
3SHAKM JKUBBIX OPra-{OCHOBHAs,  MOKPOBHAs HAsd, MIPOBOASALIASA) Y CTaHaBINMBATE B3aUMOCBSI3b CTPOE- HUAPATHI
HU3MOB MpOBOIALIAsA,  MexaHu-MexaHnudeckas. Ilpu- U QYHKIMIA TKaHEH.

ueckasd. IIpuynHBI MOSIB{UMHBI MOSIBJEHUS TKa- OOmBsicHATD 3HAYEHHE TKAHEH B JKW3- HY
NIEHNS] TKaHEH. Hell. PacreHne  kay pacTeHuUs.
O6o0uieHne u cCUCTEMa-{IeTIOCTHBIN JKUBOT O600mary 1 cHCTEeMAaTH3UPOBATH 3HAHNUS

2 . Opransl pactenuii (8 1)

1 3HAYCHHEC

3 Cewmsi, ero CTpOeHHe

CeMss Kak opraH pas-
MHO>KEHUS pacTeHui|
3HaueHue CeMsiH B IpH-
pone M JKU3HU YeNIOBEKd
Jlaboparopuas paboTa

Ne 1

«CtpoeHne cemeHu (¢a-
COJTI»

Ctpoenue CEMEHU:
KOXKypa, 3apOAbIII,
PHIOCTEPM,  CEMSIOA

mu.  CtpoeHue 3apo-
nbla pacteHus. JIBy-
NOJIbHbIE U OJIHOMOJIb-
Hbl€ PaCTEHUS.
[Ipopactanue cemsiH.

OOBsiCHATD pPONB CEMSH B MPHUPOIE
XapakrepuzoBaTb  (QyHKOMH  4acTel
CEMEHH.
OnuceiBath CTpPOCHHUE 3apObILIY
pacTeHHUs.

Y CTaHaBJINBATL CXOACTBO MPOPOCTKA C
3apOABIIIEM CEMEHU.
OnuceiBaTh CTaAUU NPOPACTaHUS

Pabora
«CTpoeHnue
cemeHu (aco-
T
[{udposas
nadopaTopust
MO  HKOJIOTUH
(maTauk ocBe-

IIIEHHOCTH,
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lIpodosmxeHue

Ne i/t

Tema

Coneprxkanue

I{eneBas
ypoKa

yCTaHOBKA

Komn-Bo
aCOB

OcHoBHbIe BUABI AesTeNbHOCTH 00y-{lIcnonb3oBa-
YAOIINXCSI HAa ypPOKE/BHEYPOUHOMHUE 000PYHO-

3AHATHH

BaHHEC

[IpopocTok,

HOCTHU €0 CTPOCHUA. .

ocobeH-

CeMsiH. BBISBIATh OTIMYUTESIBHBIE
NPU3HAKH CEMSTH JBYIOJbHBIX U O]
HOZOJIbHBIX PAaCTEHUM.
Hcnonb3oBath  MH()OPMALIMOHHBIE
pecypchl sl TIOATOTOBKH COOOILIeA
HUSI O POJIM CeMsIH B JKU3HH YeJIOBeA
Ka.
[IpoBomuTh HaOMOMEHUs, (PUKCUPO-
BaTb MX pe3yJbTaTbl BO BpeMs]
BBITIOJI- HEHUs n1abopaTopHOIA
paboThL.
Cobmonate npaBuita paboThl B KaOH
Here, oOpamneHusi ¢ Jj1abopaTopHBIM
obopynoBanueM YmeHue paboTarh ¢
1a0opaToOpHBIM obopynoBaHueM,
YBEJIMYUTEbHBIMU MPHOOPAMHU.

BJIAKHOCTH
TeMIepaTy-
pbI).
DJIEeKTPOHHbIE
TAOIULB
TUTAKATBL.

b4l

U

YcinoBusi mpopacrta-
HUA CCMSAH

3HaueHHe BOALI U BO3-
nyxa UIsi TIpopacTaHusd
CeMsiH. 3amacHble ITHTa-
TeJbHbIE BEIEeCTBA Ce-
MeHH. TemnepaTypHbIE
VCIIOBUSI ~ MPOpPACTaHUs]
cemsiH. Posib cBeta. Cpo-
KU [I0CEBA CEMSIH

MpOpacTaHus
[Posb cBeTa.

M3yunte ponp 3amnac-
HBIX ITUTATCJIBbHBIX BECH
[eCTB CeMeHH. Tem-
[IEPATYPHBIE  YCJIOBUS]

CCMsIH.

—

XapakTepu30BaTh POJIb BOABI U BO3-
yXa B IPOPACTAHUU CEMSTH.
OObsICHATL 3HAYEHHE 3aIACHBIX IIHA
TATCJIbHBIX BCLICCTB B IPOpaCTaHUY
CEeMsIH.

OOBsICHATDL 3aBHCUMOCTH IPOPACTa-
HUS CEMSTH OT TEMIIEPAaTypPHBIX yCIIOA
BHI.

[IporHo3upoBaTh CPOKH IOCEBA Ce-
MSH OTACIBHBIX KYJIBTYP.

Ymenue padotath ¢ 1a0OpaTOpPHBIM
00OpyIOBaHUEM, YBEIHYUTEIHHBIMU]
npudbopamu.

PaboTta

«Y caoBust
MPOpacTaHHUs
CEMSIH.
3HaueHHEe BO-
Obl M BO3AyXa
UIT TIpopac-
TaHUS  CEMSIH|
[{udposas
nmadopaTopust
[0  DKOJIOTHU
(maTynk  OCBe-
LIIEHHOCTH,
BJIAKHOCTH
TeMITepaTy-

b4l

pBI).
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue YpOKa 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATUU BaHHE
DJIEeKTPOHHbIE
TaOJIULIBI u
MJIAKAThI.
5 Kopens, ero crpoe- [Tunel xopHeBbix cucteMM3yunts BHemHee H1 Pasnuuate 1 onpenenats TUnbl KOp{Mukpockon

HUC U 3HAYUCHUC

[pacTeHui. CtpoeHue
KOPHSI — 30Hbl KOPHS:
KOHYC HapacTaHus, BCa-
CbIBaHUs,  IPOBEICHMI,
neneHus, pocrta. Poct
KOpHs, reoTponusm. Bu-
NMOM3MEHEHUs]  KOpPHEH,
3HaueHHe  KOpHEH B
pupose.

Jlaboparopuas padboTa
Ne 2

«CTpoeHue KOpHs Mpo-
pOCTKa»

BHYTPEHHEE CTPOEe-HUE
KOPHSI

HEBBbIX CHCTEM Ha PHCYHKaX, repdap-
HBIX O9K3eMIUIIpaX, HAaTypajbHBbIX
00BEKTaX.

Ha3zbiBaTh Y4acTH KOPHSL.
YcTraHaBaMBaTh B3aUMOCBSI3b CTPOE
HUs ¥ PYHKIUI YacTel KOPHSL.
OOBsCHATL OCOOEHHOCTH POCTa KOPA
Hs. [IpoBoauTh HaOMIOAEHUS 32 W34
MEHEHHSMH B BEPXYLIEYHOW YacTy
KOPHS B IIEPHOA POCTA.
XapakTepu30BaTh 3HAYCHNUE BUIOW3A
MEHEHHBIX KOPHEW 17151 PACTEHUIA.
[TpoBoauTh HabMrOACHNST UPUKCHPO-
BaTb MX PE3yJIbTaThl BO BPEMsI BBITOJA
HEHUs JJAOOpaTOPHOU paboThL
Cobmonate npaBuia padoThl B KaOu
Here, oOpamenus ¢ JabopaTOpPHBIM
obopynoBaHuEM
Ymenue padotath ¢ 1abOpaTOPHBIM
o0OpyOBaHUEM, YBEIUIUTEIHHBIMI
npudbopamu.

U POBOI,
MUKpOTIperna-
paThL. DJIeK-
TPOHHBIE  Ta-
OJULBl U IUIa-
KaThl.

JIuct, ero crpoeHue
11 3HAYEHUE

Jluct, ero crpoeHue W
3HAYeHUE

BHewHee cTpoeHHE KA
cta. BHyTpeHHee cTpoe-
HUE JINCTA. TUIBI KUJTKOA
BAHUS JIUCTHEB.

M3yunth BHEIIHee U
BHYTPEHHEE CTPOCHUY
JTUCTA.

OmnpenenaTp yacTH JUCTa Ha repdap
HBIX SK3EMIUISIpaxX, PUCYHKaXx.
Pasnuuate NpoCTBIE U CIIOXKHBIE JINA
CTbsl. XapakTepU30BaTb BHYTPEHHEQ
CTPOEHHE JINCTA, €r0 YaCTH.

Mukpockon

U POBOI,
MHUKpOIpena-
paTtel. BHyTpen-
HEE CTPOECHHY
JIUCTA.
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(TIOYBEHHOTO) TUTAHUSI.

Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conepxanue ypoKa JacOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
6 Ctpoenne wu (yHKUUY] Y CTaHaBIMBATh B3aMMOCBSI3b CTPOE{IJIEKTPOHHBIE
YCTBULl. 3HA4YEHHE JINCTA HUs ¥ QYHKUUH JIUCTA. TaOJTULIBI 17
s pacTeHust: POTOCHHA XapakTepu3oBaTh  BUAOHU3MEHEHHUSAIIIAKATHI.
Te3, HCHapeHue, razoo0- JTUCTHEB PACTCHUIA
MeH. JIuctonan, ero poJy Ymenue padorarh ¢ 1abOpaTOPHBIM
B OKU3HU  PACTEHUs| o0OpyAOBaHUEM, YBEIUIUTEIHHBIMI
Bunousmenenus nu- npudbopamu.
CTHEB
7 Crebenb, ero crpoe-Crebenb, ero crpoenne U3yunuTh BHelHeq | OnuchiBaTh  BHEILIHEE  CTPOECHUEMUKPOCKOI
HUe 1 3HaueHue 3HaueHue crpoerne ctedms. Tu; cred- 71, TPUBOIUTH  MPHUMEPHIIH(POBOH,
nbl cTednel. BHyTpeH- PA3JIMYHBIX THUIOB CTEONEH. MHUKpOIIpena-
JlabopaTopras pabota |[Hee cTpoeHue CTeOst HaspiBaTh BHyTpeHHHE YacTu crednsdparel.  «Cre-
Ne 4 «BremHee crpoe{@yukimu crebns. Bu- pacTeH U UX (PYHKLIUH. Oenb OJTHOA
HIle KOPHEBMINA, KIyO{mou3MeHeHus: cTeOs OnpenensaTb BHUIOU3MEHEHHs HAJ{IOJbHBIX 17
Hs, JTIYKOBULIBD) HA/I3€MHBbIX H IO/ 36MHBIX M TIOA3EMHBIX IMMOOETOB HANBYIAOJIbHBIX
3eMHBIX TOOETOB. pucyHKax, ¢ororpadusx, HaTypalb{pacTEHHI
HBIX OOBEKTax. JNEeKTPOHHbIE
M3ydaTh W ONUCHIBATH CTPOEHHUETAOIUIIBI 17
NOJ- 3€MHBIX MOOEroB, OTMEYATh MNIUIAKATHL
pas- JTYusL.
@DUKCUPOBATh PE3YJIBTATHI HCCIENOA
BaHuii. CobnronaTe npasuia padoTh)
B kabunere, oOpamenusi ¢ nadopa-
TOPHBIM OOOPYIOBAHUEM
3 . OCHOBHBIE MTPOLIECCHI JKU3HENEATENbHOCTH pacTeHui (6 1)
8 MunepanbHOe NUTa{MHHEpaNbHOE MNUTAaHUEY CTaHABINBATL B3au-l OOmwsicHaATh podb KOpHEBbIX Bo-{Lludposas
HUE pacTeHMH  HMpPacTeHWH M 3HAYEHUEMOCBSA3b IMOYBEHHOT( JIOCKOB B MEXaHH3ME€ ITOYBEHHOrQIadopaTopHs
3HAYEHHE BOJIBI BO/IBI MUTAHUS PACTeHUH U ITUTAHUS. o 3KOJIOTUH
Bona kak HeoOxoanmModyCiIoBHH BHEIIHEH] OOGocHOBBIBaTh pOJIb  MOYBEHHOT((AaTUHK BJIAXKA
YCJIOBHE MHHEPAJIbHOTQCPEABI. U~ TAHWS B )KU3HH PACTEHHH. HOCTH,  OCBeA

IIIEHHOCTH )
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IbIXdHUA B S KU3HHU

NbIXaHUS Y PACTECHU.

Tepeca K U3yUeHHIO TIpeMeTa.

Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoKa JacOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
M3Breuenne pacreHueM CpaBHUBaTh U pas3jivyaTb COCTaB Y
U3 TOYBBI PACTBOPEHHBIN] 3HAYeHHE OPTaHWYECKUX W MHUHE-
B BOAEC MHHEPAIbHbBIX paNbHBIX yOOOPEHUH AJsl pacTeHMI|
coneil. MyHKLUA KOPHEA Hcnonp30BaTh  WHPOPMALIMOHHBIE
BbIX BOJIOCKOB. Ilepeme pecypchl Uit TIOATOTOBKU TPE3EHTaA
[IEHHE BOJbI M MUHE IIUA TIPOEKTa O MPHUCTIOCOOIEHHOCTH
PaTbHBIX  BEINECTB I K BOJI€ PACTE€HUIl Pa3HBIX 3KOJIOTHYE
[PaCTEeHHUIO. 3HaueHue CKUX Tpymnn
MUHEPAIBbHOTO (MOYBEH
HOro) mnuraHus. Turbl
yIOOpeHuH U UX POJb B
PKU3HU PpacTeHMs. KO-
JIOrHUEeCKUe TPYIIIbI pac-
TEHUI MO OTHOLIEHUIO K
BOJIE
9 BosnymHoe — mmra-{BosgymHoe NUTaHNEXapaKkTepru30BaTh 1 [IpuBoauTh mpuMepsl opranusMopllndposas
HUE pacTeHUuil —pacTeHUil — (QOTOCHHTE3yCIOBUS, HEOOXOIHA — aBTOTpo)oB U reTepoTpodoBmabopaTopHst
(borocunTE3 VcnoBust  oOpasoBaHUsAMBIC [T BO3AYLIHOTO HAXO- AWTh PA3JIMUUS B UX MIUTAHUM. [0  DKOJIOTHH
OpPraHUYEeCKUX BEIIECTB BIUTAHUS PACTCHUH. OO0O0CHOBBIBATE KOCMHUYECKYIO POJIb |(IaTYMK  YIJie-
PACTeHUU. 3enénbiOOBSICHSITD POJIB 3en€HbIX pacTeHuil. Mcnonp30Bath |[kUCIOro rasa o
pacTeHus — aBTOTPO(BIBEIEHBIX JIUCTHEB H UHQOPMALIMOHHBIE  PECYpPChl  IIISIKUCIOPO.A)
[etepoTpodsl kKak TO{HOTOCHHTE3E. MOATOTOBKUA COOOIIEHHWSI O POJNA
TpeOUTENN TOTOBBIX Op- doTrocuHTE3a Ha Hamleld IUIaHeTq
raHUYECKUX BELIECTB. BoeInonHsATh HAOMIONEHUST U U3Mepe-
3HaueHue OTOCUHTE3A B HUS
npuposae
11 Jlpixanue u oOmeH/Ipixanne u oOMeH Be{XapakTepu30BaTh 1 Bocnuranue 6epeskHoro otHouenusdLngposas
BEIIIECTB Y PACTEHUH [IIECTB y pacTeHWil POJHCymHOCTH  mporecca K CBOEMY 3[I0POBBIO, NMPUBUTHE HH{Ia00paTOpuUs

I10 3KOJIOTHNH
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Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conepxanue YpOKa 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATUU BaHHE
pactenuil. (CpaBHHUTeNb{YCTaHABINBATb B3aU- BeIMONHATE ONBIT, HAOMOMATh pe{(AaTUMK  yriTe-
Hasi XapaKTEPUCTUKAMOCBA3b  MPOLECCOR 3yJbTaThl U JIe€JaTb BBIBOJABI MO PE-{KUCIIOTO rasa n
MpPOIIECCOB JIbIXaHWS HIBIXaHUA M (POTOCHHA 3yJIbTaTaM HCCIENOBAHUS KHCJIOPO/Ia)
(oTrocuHTE3A. OOmeHTe3a, TPOBOANTH WX
BEIIECTB B  OpPraHU3MECPAaBHEHUE.
Kak BaxHeHmud npu{Onpenensarb NOHATHE
BHaK KM3HU. B3anmo-«obOmeH BELLECTBY
CBSI3b TIPOLIECCOB JIbIXa-{XapakTepu3oBaTh 00
HUs 1 (OTOCHHTE3A MEH  BEIIEeCTB  Kay
BAKHBIN MIPU3HAK
PKU3HU

4 . MrOTOOOpa3ne 1 pa3BUTH

e pactutenpbHoro mupa (10 1)

12

Bonopociy,
MHOTOOOpa3ue
npupoe

Hx|
B

OOmast ~ xapakTepuCTHA
ka. CTpoeHue, pa3MHOA
PKEHHE BOAOPOCTEH.

PasHooOpasue BOJIOA
pocneir. Otnmensl: 3ené-
Hble, KpacHeie, bypnie
BOJIOPOCIIH. 3HaYeHUE
BOJIOPOCJIEI B NPUPOIE,
HMcnonp3oBaHue  BOAOA
pPOCJEH YeTOBEKOM

M3yunts CcTpoeHHE U
Pa3MHOXKEHHE  BOJO-
pocnen

—

BbII[eJ'[HTb " OIMUCBIBATH CYHICCTBCHA
Hble IPU3HAKU BOJOPOCIEH.
XapakTepu3oBaTh IJIABHBIE YEPThl
JeKallie B OCHOBE CUCTEMATHKHU BOA
IOPOCIIEH.

PacrnozHaBaTh BOJOPOCIH Ha PUCYH-
Kax, repOapHbIX MaTepHasax.
CpaBHI/IBaTb BOOOPOCIIN C HA3CMHBIA
MH PACTCHUSAMHU U HAXOAUTH O6H_II/I€
MIPU3HAKY.

OOBsICHATD TPOLECCHI PA3MHOKEHHS)
Y OAHOKJICTOYHBIX W MHOI'OKJIETOY~
HBIX BOJOPOCJIEN.

Mcnonb3oBath UH(POPMALIMOHHBI
pecypcel Il IOATOTOBKU COO0IIe-
HUS O 3HAYEHUHU BOJOPOCIEH B NpPU-

Muxpockon

U POBOI,
MUKpOnpena-
paThbl. (On-
HOKJIETOYHAsI
BOJIOPOCIIb
XJIAMHUIOMO-
Ha/a)

POAC U X KU3HU YCJIOBCKA
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoKa JacOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
13 OTtnen Moxosun{Moxosunnsle, xapakrep-{l3yuure ctpoenne u |1 CpaBHuBaTh npexacraButesneil pasz{Mukpockon
Hele. OOmas xapak-Hble YePTHI CTPOCHHS.  [pPa3MHOXKEHHE MXOB JIMYHBIX TPYIIT PACTEHUH OTeNa, Ae{Iu(ppOBO,
repuctuka U 3Haue{Knaccel: IleuéHouHUKHN 1 JaTh BBIBOBL. MUKpOnpena-
HUEC UlucrocrebenbHble, WX HaspiBaTh cymectBeHHble mpusHakdparel. (Cdar-
OTJIMYUTENbHBIE  YePTBHL. MXOB. HYM — KJe
PasmuOoKeHNE — (Oecmo- Pacrio3HaBaTh NpencTaBUTENEH MO-TOYHOE
JI0€ W TOJIOBOE) U Pa3- XOBUIHBIX Ha PUCYHKaX, repOapHBIXICTPOEHHE)
BUTHE MOXOBHUIHBIX. MO MarepHalax, JKUBbIX OObEKTax.
XOBHIHBIE KakK CIOPO- BeiaensiTb NMPU3HAKK MPHUHAIIEIKHOA
BbIC PACTEHISI. CTH MOXOBHJIHBIX K BBICIIUM CIOPOA
3HaueHHe MXOB B IIPH- BBbIM PACTEHHSIM.
pOIe 1 J)KU3HU YEJIOBEKA. XapakTepu3oBaTh TMPOLECCHl  Pa3-
MHOXEHUSI U Pa3BUTHS MOXOBH/IHBIX |
laboparopuas padota X OCOOEHHOCTH.
Ne 6 YcTraHaBaMBaTh B3aUMOCBSI3b CTPOE
«M3yuenune BHELIHETQ) HU MXOB M HX BO3ACHCTBUS HY
CTPOCHHUST MOXOBUIHBIX] cpeny obuTaHwsL.
pacTeHui» CpaBHUBaTP BHEIIHEE CTPOCHHY
3enéHOro Mxa (KyKyLIKWHA JIbHA) U
Oenoro mxa (carHyma), oTMmeuaTH
UX CXOJZICTBO M Pa3JIUYMS.
@DUKCUPOBATh PE3YJIBTATHI HCCIENOA
BAaHUI.
CobmonaTe npaBuita padoThl B KO
Here, oOpamenuss ¢ JabopaTOpPHBIM
00opynoBaHUEM
14 Otnen Tomocemen{O0mas xapakrepuctukalzyunrs oOmiyro xaql BoIsiBisiTh 00mue uepTel ctpoeHust HPabora ¢ rep-

Hbie. OOmas xapax-
TEPUCTHKA W 3Haye-
HHEC

roJIoOCEMEHHBIX.  Pacce
JIeHHEe TOJIOCEMEHHBIX IJ
MOBEPXHOCTU 3emuu]

OOpa3oBaHue CeMsTH

PAKTEPUCTUKY TOJIOCE-
MEHHBIX PACTEHHUN

Pa3BUTHA CCMEHHbBIX paCTeHI/IfI.
OcBauBath npuéMbl pabOTHI C OMpe
nenuteneM pacteHuil. CpaBHUBATH
CTPOEHHUE CIIOPBI U CEMEHU.

OapHBIM MaTe
prazom
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Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
KaK CBHIETEIBCTBO 00 XapakTepu3oBaTh IPOLIECCHI  Pa3-
7lee  BBICOKOIO  YPOBHS] MHOKEHUS U Pa3BUTHUS TOJIOCEMEH-
Pa3BUTHUS roJI0OCEMEH HBIX.
HbIX I10 CPaBHEHUIO CO [IporHo3upoBaTh NOCHAEACTBUSI HEPA-
criopoBbIMH.  OCOOEHHO LIUOHAJIbHOM JIESTENbHOCTH YeJIOBEKA
CTH CTPOEHHUS] U pPa3BU- 115 )KU3HU TOJIOCEMEHHBIX.
THS MpeACTaBUTENEN Hcnonbp3oBaTh UH(POPMAIUOHHBIE
kyacca XsomHble. 105104 pecypchl Uil MOATOTOBKU MPE3€HTa-
CEMEHHbIE Ha TEpPPUTO- L[UM NPOEKTa O 3HAYEHUU XBOMHBIX
pun Poccun. Mx 3Haue- necos Poccun
HUE B NPUPOJE U JKU3HU
UesoBeKa
15 CemeiictBa  kmaccalOOmas  xapakrepuctu-3yunts oOmyro xaql Boinensite  OocHOBHBIe — mpu3HakdPabora ¢ rep-
JBynOnbHBIE ka. CemelictBa: Po304{pakTepucTuKy ceA KJIac- ca JIBy1oNbHBIE. OapHBIM MaTe
[[BeTHbIe, MOTBUIbKOBbIE,MEICTB  kyacca JIBy OnuceiBaTh OTIMYUTENbHbBIE TPU3HA{PHATIOM
KpecTo1seTHble, NOJIbHBIE. KU CEMENCTB KJjacca.
[Macnénoseie, COXKHO- Pacrio3HaBaTh mNpeacCTaBUTENEH Ced
[BeTHble. OTIMUNUTENbA MEHCTB Ha pUCYHKaX, repOapHBIX Ma
Hble  IPU3HAKU  Ce- TepHajax, HaTyPAIbHBIX OOBEKTAX.
MEWUCTB. 3HAUYCHHE B [IpuMeHsITh PUEMBI paOOTHI C OTpe-
MpUpPOJiE U JKU3HHU Yeo- NeNuTeNeM PacTeHUN.
BEKa. Cenbckoxo3stii- Hcnonp30BaTh  MHPOPMALIMOHHBIE
CTBEHHBIE KyJIbTYpbl pecypchl [Ulsl TOATOTOBKU IPE3€HTaA
LIUHU [IPOEKTa O POJIM PACTEHUHN KilacH
ca /[BynoJbHBEIE B IPUPOAE U KU3HN
JeJI0BeKa
16 CemeiictBa  xiaccalO0mas xapakrepuctuka/l3yunrs oOmyro xaql Boeinenste npusHaku kiacca Opno{Pabora ¢ rep-
OnHOMOBHBIE CemeiicTBa: JIunelHbIepaKTEPUCTHKY ce- TOJIbHBIE. OapHBIM MaTe-
JlykoBble, 3maku. Ot{meiictB kimacca OnHOA OmnpenensiTe  MPU3HAKK  JIEJICHUSAPUATIOM

JIMYUTCIIBHBIC TPU3HAKHU)

JOJIBHBIC.

3HaueHue B IpUpoe,

kyaccoB JIpynonbHbie U1 OIHOMOIBA
HblE Ha CEMENICTBA.
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371AKOBBIX PACTEHUN

[IprMeHATh MPUEMBI PabOTHI C OIIpe-
IeIUTENEM PACTCHU.

[IpuBOoaUTL TOpPUMEPBI OXPaHSIEMBbIN
BHJIOB.

Hcnonp30BaTh  WHPOPMALIMOHHBIE
pecypchl Uil MOATOTOBKU MPE3€HTa-
WA MPOEKTa O MNPAKTHYECKOM HCH
MOJb30BAHUM PACTEHUH CEMENCTBAY
OnHOAOMBHBIE, O 3HAYEHUHU 3JIaKOB

JJIs JKUBBIX OPraHU3MOB

Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoka 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
PKM3HM  4esioBeka. Mc OnuchiBaTh XapaKTEPHBIE YEPTHI CeA
KJIFOUMTEIbHAS POJB MelcTB Ki1acca OQHOIONbHBIE.

Yacrte 7. Tun Ynenucronorue

TemaTuueckoe MJIAHUPOBaHNE MaTepuaJia B 7 Kjacce
«BHOJIOT'HA . PASHOOBPA3SHUE OPT'AHM3MOB: XXUBOTHBIE»
UYacte 1. O0mue ceeneHust 0 Mupe KUBOTHBIX HacTh 2. CTpoeHHe Tena JKUBOTHBIX
Yacts 3. [loauapctso IIpocreiiue, uin OgHoknerounsie Yacts 4 Iloanapctso MHOroksieTouHbIe
Yacte 5 Tunst 11n0ckue uepsu, Kpyrasie uepsu, Konpuareie yepsu Yacte 6 Tun Momtrocku

Yacte 8. Tun Xopnossie. becuepennsie. Hankinace Prioer Hacts 9. Knace 3emHoBOMHBIC, i AMpuOIn
Yacte 10. Knacc Ipecmbikaromuecs, i Penmunun Yactes 11. Knace ITunsr
Yacts 12. Knacc Mnekonuraroiue, unu 3sepu HYacts 13. Pazpurue :KMBOTHOrO MHpa Ha 3emiie
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Ne i/t

Tema

Coneprxkanue

I{eneBas
ypoKa

yCTaHOBKA

Komn-Bo
aCOB

OCHOBHBIE BUIBI IESITEBHOCTH 00V
YJAIOIUXCSl Ha YpPOKE/BHEYPOUHOM
3aHATUU

Hcnonb3osa-
HUe 00O0pyIO-
BaHUE

2 . CtpoeHne Tena JKUBOTHBIX (2 9)

XapaKTepHble MpPU3HAKU]
OpraHbl U CHCTEMBI Op-

FAHOB, 0COOEHHOCTH
CTpOeHMS U (PyHKIMIA.
Tunbl CUMMETPUN

PKUBOT- HOT'O, UX CBsA3b (
00- pa3oM KHU3HU.

MPU3HAKU.

1 Knetka Knerka BoisiBute cxonctso H1 CpaBHMBATh KJIETKU KUBOTHBIX UPAC{MHUKPOCKOTT
Hayxa LIUTOJIOTHSL. [pa3jinyue B CTPOEHUH TECHUI. U POBOI,
CtpoeHue JKUBOTHOMKUBOTHOH U PacTH; HaspiBaTh KJI€TOUHBIE  CTPYKTYpBIMHKpOIIpena-
KJIETKU: pa3Mepbl U (POP-TEIbHOM KIETOK JKH- BOTHOM KJIETKU. paThl.
MBI, KJIETOUHBIE CTPYKTY- JlenaTte BBIBOABI O MpPHUUMHAX pas-
PBI, UX POJIb B JKU3HEIEA YU U CXOJZICTBA KMBOTHOM M pacH
SITETbHOCTU KJIETKU. TUTEJIbHON KJIETOK.
CXOACTBO U paszinyus YcTaHaBIMBaTh B3aUMOCBSI3b CTPOE-
CTpO€HHUs KUBOTHOH I HUSl JKUBOTHOW KJIETKM C  THUIIOM
PACTUTENBHOHN KJIETOK MUTa- HUS
Ymenue padotarh ¢ n1abOpaTOPHBIM
o0opyOBaHUEM, YBEIUIUTEIHHBIMI
npudbopamu.
2 Txanu, opransl u cu-[T'kanu, opransl u cucre{l3yuurp TKaHHU:|] HasbBaTe THUNBI TKaHEH >XKUBOTHBIX{MHKPOCKOI
CTEMbl OpPraHOB MBI OPTraHOB >rTe- JIMAJIbHBIE, YcTaHaBIMBAaTh B3aMMOCBSI3b CTPOE{LU(pPOBOH,
TkaHU: >HUTeNNaIbHbIE|COSTUHU- TeJIbHbIE) HUS TKaHeH ¢ X QYHKUUSIMH. MHUKpoInpena-
COCUHUTENIbHBIE,  MBI{MBIIIEYHbLIE, HEPBHBIE) XapakTepu30oBaTh Oprasbl HpaTbl
[IeYHbIC, HEPBHBIE, WXUX Xapak- TEPHBI CUCTE€MBI OPraHOB )KUBOTHBIX.

[IpuBOoaUTE HpUMEPHl B3aUMOCBS3H
CHCTEM OPraHOB B OPraHU3ME.
BrICKa3bIBATh MPEATIOJIOKEHUA O T10+
CICACTBUAX HAPYLICHUA B3aUMOCBSIA
31U OpPraHoB W CHUCTEM OpPraHoOB Jid
OpraHuzMa.

OnuceiBaTh  B3aWMOCBSI3b  00pasy
KU3HU )KUBOTHOI'O U TUTIACUMMETPUN
Tena.
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OCHOBHBIE BUIBI AESITEILHOCTH 00y

Ne /i {Tema Coneprxkanue Ilenepass  ycraHoBkaKon-BO [daromuxcs Ha  ypoke/BHeypouHOMMcrnonb30Ba-
ypoka JaCOB 3aHATHU HHEe 000pyao-
BaHUE

3 . [Topuapctso Ipocreitmue, mmn OnHokneToYHbIE (4 1)

3 OOmast  xapakrepu-{Cpena oOutanus, BHem+/late obmryro xapakredl BrisABIATE XapakTepHble NPU3HAKUMUKpPOCKOI
cTuka  mnoauapcreaHee crpoeHue. CTpoe{pucTuKy IIpocreii nonuapcrsa [Ipocreiimue, umn On{uudpoBoi,
[Ipocreiimue. TunHWe uW KU3HENEATENb-IIUM, Ha npumepe Tu- HOKJIeTOuHble, Thna CapKoJoBble WMHUKpOIMpemna-
CapkofiOBble M JKI'Y-HOCTb CapKOJOBBIX HAma CapKkomoXKIyTH- PKI'YTUKOHOCLIBL. patbl (ameda)
TukoHocupl.  Kiacgnpumepe aMEOBI-TTPO{KOBBIE PacnozHaBaTh npeacTaBUTENEN Kiac-

CapkonoBblie resi. PasHooOpasue cap- ca CapkoaoBble Ha MMKpOIIpena-

KOJOBBIX parax, pucyHkax, portorpadusx.

YcTraHaBaMBaTh B3aUMOCBSI3b CTPOE
HUsI U QYHKUMH OpraHu3Ma Ha Ipu-
Mepe aMEOBI-ITPOTesl.
OOGoCHOBBIBATh POJIb MPOCTEHININX B
SKOCHCTEMAxX
Ymenue padorath ¢ 1abOpaTOPHBIM
o0opyOBaHUEM, YBEIUYUTEIHHBIMI
npubopamu.

4 Tun Capxonosbie u [Cpena oburanus, crpoe{Ha mnpumepe sBrieHs]l XapakTepuzoBaTb cpeny OOHTaHHAMUKPOCKOM
PKIYTUKOHOCLIBI. HUE U TNepeNBIKEHNEe Ha3eIeHON MOKa3aTH JKI'YTUKOHOCLIEB. U POBOH,
Knacc JXKrytukoHoc- mpuMepe 3BIJI€Hbl 3€1€-{B3aUMOCBSI3b  CTpOe- YcTaHaBIMBaTh B3aMMOCBSI3b Xapak{MUKpOIMpemna-
L(bI HOIl. XapakTep MUTAHUSHUS U XapakTepa MU Tepa MUTAHUS U YCIOBUH Cpebl. patbl.  (3BrleA

ero  3aBUCHMOCTb  OTTaHMsI OT  YCJOBHI OOGoCHOBBIBaTH BBIBOJI O TPOMEKY-HA 3€JICHAsT)

ycnosBuil cpenpl. /Jlprxad
HUC, BBIOACIICHHUEC W pPa3+
MHOkeHHe.  CoueTaHug
MPU3HAKOB >XUBOTHOIO H
[PaCTCHUA y OBIJICHBI
senéHoil. PasnooOpasue
PKTYTUKOHOCLICB

OKpY>KaroLel Cpenbl

TOYHOM ITIOJIOKEHUU 3BIJICHBI 3€JIE
HOM.

[IpuBOAMTL [OKa3aTeNbCTBA OOJIEE
CJIOKHOW OpraHu3aly KOJIOHHAJIb-
HBIX (POPM JKTYTHKOBBIX.

PackpbiBaTh pOJIb JKTYTUKOHOCLIEB H
SKOCHCTEMAax
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OCHOBHBIE BUIBI AESITEIILHOCTH 00y

HUE U TIepEeIBIKCHUE HA
npuMepe UHQPY30pHUU-TY

Hble TPHU3HAKH THIIY
Nudpy3opun U moKad

Ne /i {Tema Coneprxkanue Ilenesass  ycranoBkaKon-BO |[qaromuxcs Ha ypoke/BHeypouHoMIcmonb3oBa-
ypoKa 4acoB 3aHATHH HUEe 000pyI0
BaHUE
5 Tun Uudy3zopun Cpena obutanus, cTpoe-{YCTaHOBUTH Xapaktep-l BrIsBIATE XapakTepHble NpU3HAKMUKpPOCKON

tuna Mudysopun.
[IpuBOIUTL MPUMEPHI M XaPAKTEPU-

U POBOH,
MUKpOnpena-

(enbkn. CBsA3b yCIOXKHE-3aTh YEPThl YCIIOKHEA 30BaTh YEPTHl YCIOXKHEHHUs OpraHu{patbl. (MH(]YA
HUs CTPOEHHUSAHUA B  KJIETOYHOM 3anu WHQY30pUl MO CPaBHEHUIO d30PHs)
uH)py30pHii CjCTPOEHUU. CapKOKI'YTUKOHOCLIAMH.
MPOLIECCAMH HX JKA3HE Ha0monaTe mpoCTeNInNX MOIMUKPO-
mestebHOCTH. Pa3Ho00A CKOTIOM.
pasue nHQpy30pHii. @DUKCUPOBATH PE3YIbTATHI HAOMIOE

HU.
Jlaboparopuas padoTa O0o0bmiaTe HX, [€jaThb BbIBOJIbI
No 1 Cobmoath mpaBujia TOBENCHHS H
«CTpoeHue u TepeaBu- kabuHere, oOpamenus: ¢ jgadoparop-
PKEHHE  WH(Y30PUU-TYA HbIM 000pyIOBaHUEM
(beTpKmy

4 . IlogunapcrBo MHorokieto4nsie (2 1)

6 Tun OO6mas xapak-{O0mue uepTsl cTpoe-HusA3yunts crpoenne u |1 OnuceiBaTb  OCHOBHBIE MNpU3HAKYMUKpOCKOMN
TepucTuka  MHOro-l'mapa — OAWHOY- HBIPKU3HEACSITENBHOCTD MOALAPCTBA MHoroKIeToYHbIe |IUPPOBOH,
KJIETOYHbIX O KMBOTHosin.  Cpema  OOM-{KHIIEYHOIIOJIOCTHBIX HasriBaTh npencraButTeseil TMa KU{MHKpOIpena-
Hblx. Tun KulledHo-TaHus, BHELIHEE U BHy-{Ha I[pUMepe TUApPHI) LI€YHOTOJIOCTHBIX. paThl. (BHYA
MOJIOCTHBIE. TpEHHee CTPOEHUE. BbIIEIUTE  OCHOBHBIQ Boeigenste o0uiue 4epThl CTPOEHUSTPEHHEE
Ctpoenne u xu3He{OCOOEHHOCTH JKH3HENE{4epPThl  YCIIOKHEHUS OOmBsicHATD HA IPUMEPE HATUYNE Jy-{CTPOCHNE
NesITeNbHOCTD SITETIHOCTH, YPOBEHHOpraHu3aluuu o 4eBOH CHMMETPUH Yy KHIIEYHONOTHIPHI)

OpraHu3alMl B CPaBHE{CPABHEHHUIO C PO JIOCTHBIX.

HUH C MPOCTEUIINMU CTEULIUMU. XapakTepu3oBaTh MPHU3HAKH OoJjiee
CJIO’KHOHM OpraHu3alyu B CPaBHEHUN
C NPOCTEHUITUMU

S . Tunst [1nockue uepsu, Kpyrieie uepsu, Konbuareie uepsu (5 9)

7 Tun Konpuateie ye- [Mecra oburanms, crpoe{3yunts ocobeHnHocty 1 HasbiBaTh uepthl Oosiee Bbicokoi op{Llndposoit
pBu. O0mas HUE U OKU3HEAeATEeNb-{yCJIOKHEHUs raHU3ald KOJbYaThIX uepBel NQMUKPOCKOT,

HOCTb CPaBHEHHUIO C KPYTJIbIMU.
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OCHOBHBIE BUIBI AESITEILHOCTH 00y

Ne /i {Tema Coneprxkanue Ilenepass  ycraHoBkaKon-BO [daromuxcs Ha  ypoke/BHeypouHOMMcrnonb30Ba-
ypoKa JacOB 3aHATHU HUEe 000pyIo
BaHHE
XxapaKTEPUCTHKA. CHCTEM BHYTPEHHHX Op- [B CTPOSHUH KOJbYa- PacriozHaBaTh mpeacTaBUTeNEl Kiac{1adboparop-
Kimacc ~ Muorome{raHoB. YpOBHU OpPraHU- (ThIX 4YepBed Kak 0o0- ca Ha pucyHKax, poTorpadusx. HOe 00OopyIo-
TUHKOBBIE YEPBU 3aly  OpPraHOB YYBCTBJIEE BBICOKOOPTaHH30- XapaxkTepu3oBaTh YepTbl YCIOKHE{BaHHE.  JJIeK
CBOOOTHOKUBYIIIUX BAHHOW TIpynmel IMQ HUsl CTPOGHUSI CHCTEM BHYTPCHHHUXTPOHHbBIE TalH

KOJIbYaTbIX YEPBEH U Ma-|
Pa3SUTUYECKUX  KPYIJIBIX
uepBei

Jlaboparopuas padoTa

Ne 2

«BHemHee CTPOECHUE
NOKIEBOTO  4epBs, €ro
MepenBUKEHUE, paszapa-
CKIIMOCTB) .

laboparopuas padbota
Ne 3

(M0 yCMOTpEHHIO  y4HA
TeIst)
«BHyTpeHHEEe CTPOCHUE
OKIEBOTO YEPBSY.

CPaBHEHMIO C IUIOCKHA
MU U KPYIJIBIMH 4Yep-
BSIMU.

OpraHoB.
dopmynrpoBaTh BbIBOA 00 YpPOBHY
CTPOEHHS OPTaHOB YYBCTB

JIMIbI

6 . Tun Momnnrocku (4 9)
8 Kinacc JIBycrBopua-Cpena oOutanusi, BHem{U3yunth ocoOeHHOCTHI Pazmuuate u  onpenensate  aBy-{Lludposoit
Thle MOJUTFOCKH Hee CTPOSHHE Ha MPUME{CTPOSHHS KJ1acca CTBOPYATBHIX MOJUIIOCKOB HAa PHUCYH{MHKPOCKOTI,

pe 6e33ybku. CtpoeHue WJBycTBOpUATBIE MOJIA kax, ¢oTorpadusx, HaTypagbHBIXIaA00pATOP-
(YHKLUMH CHCTEM BHY-IIOCKU 00BEKTaX. HOoe 00opymo
TpeHHUX opraHoB. Oco- OOmsicHATh  B3aUMOCBsI3b  OOpazgBanue. Buax
OEHHOCTH pa3MHOKEHHs] PKIBHU W OCOOEHHOCTEW CTpOeHHsHble mpernapa-
U pa3suTHsA. Posib B mpu IBYCTBOPYATHIX MOJUTFOCKOB. Thl, KOJUIEKLIUH
pone W 3HauYeHHE I XapaxkTepHu30BaTh 4epThIpaKOBUH

UCJIOBCKA.

HpI/ICHOCO6- JICHHOCTH MOJIIIFOCKOB K

cpene oOu- TaHUs.
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Ne /i {Tema Coneprxkanue Ilenesass  ycranoBkaKon-BO |[qaromuxcs Ha ypoke/BHeypouHoMIcmonb3oBa-
ypoKa JaCOB SaHSITHH HUe 00OpyIo-
BaHUE
laboparopuas paboTa DopMyIHPOBATH BBIBOJ O POJIA ABY{MOJLUTIOCKOB.
Ne 4 CTBOpPYATbIX MOJIIFOCKOB B BOJHBINODJEKTPOHHBIE
«BHelHee cTpoeHHe pa- PKOCHCTEMAX, B )KU3HHU UEJIOBEKA.  (TaOJULIBI
KOBUH IIPECHOBOJHBIX M Y cTaHaBIUBATH CXOZCTBO 1
MOPCKUX MOJUTFOCKOB) pa3auuus B CTPOGHHUHU PaKOBUH
MOJIJIFOCKOB.
Cobmonate npaBuita padoThl B KO
Here, oOpamenus ¢ gabopaTOpHBIM
00opynoBaHUEM
7 . Tun Unenucronorue (7 1)
9 Knacc Hacekomble |OOmast  xapakTepucTu-BBIABUTE  OCHOBHBIG 1 BesBiaTe Xapakreprblie npusHakdl epOapHbIT
Ka, OCOOEHHOCTH BHELI{XapaKTepHbIe IPHU3HAA HACEKOMBIX, OMMCHIBATb UX NPHU Bbl{MaTepua; —
HEro CcTpoeHus. Pa3HO-{KU HACEKOMBIX NOJIJHEHUH  J1TaOOpaToOpHON pabOThICTpOCHHE — Had
oOpa3ue pOTOBBIX Oprad YcTaHaBIMBaTh B3aUMOCBSA3b BHY-{CEKOMOIO
HOB. Crpoenue 1 TPEHHETO0 CTPOEHUS U IIPOLECCORE
(yHKUMH CHCTEM BHYA PKU3HEIESITeIbHOCTH HACEKOMBIX
TPeHHUX OpraHoB. Pa3 HaOmonate, puKCHpoBaTh pe3yibTa-
MHO>KEHUE. ThI HAOJIFOACHUH, IENaTh BBIBOJIBL
Cobmonate npaBuita padoThl B KaOu
Jlaboparopnas pabota Here, oOpamenus ¢ JabopaTOpPHBIM
Ne 5 obopynoBaHuEM
«BHeIIHee CTpoeHHne Ha-
CEKOMOTO»
10 Tunel passutus Ha- [PasButue ¢ HenoJHbIMH3yuute TuIbI passu- |1 XapakTepuzoBaTb TUIBI  pa3BuTUAL epOapHbIit
CEKOMBIX npespatieHueM. ['pynmnblTHs HACEKOMBbIX Ha- CEKOMBIX. Matepuan  —
HacekoMbIx. Pa3Butue g OOBsICHATD NMPUHLUIBI KIACCU(PUKA{TUIIBI  Pa3BHA
MOJIHBIM  TpEeBpalleHHU L[UU HACEKOMBIX. TUA  HAaCeKo-
eM. ['pynnbl HaCEKOMBIX. YcTaHaBIMBaTh  CUCTEMATUUYECKYHIMBbIX
Ponp kaxpon craguy MIPUHAJIEKHOCTh HACEKOMBIX.

[PAa3BUTHA HACCKOMBIX

BLIIBISITE pa3jin4iunsa B Pa3sBUTUH Ha-
CEKOMBIX C IIOJIHBIM MW HEMNOJIHbIM

IIpeBpallleHHeM
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OCHOBHBIE BUIBI AESITEILHOCTH 00y

Ne /i {Tema Coneprxkanue Ilenepass  ycraHoBkaKon-BO [daromuxcs Ha  ypoke/BHeypouHOMMcrnonb30Ba-
ypoKa JacOB 3aHATHU HUEe 000pyIo
BaHUE
8 . Tun Xopnossle . becuepennsie . Hanknace Pui0br (6 1)
11 Hankmacc Pri6p1{OcobennocTr  BHemmHerdl3yuuth ocoOeHHOCTH 1 XapakTepu3oBaTh ocobeHHOCTHBIasKHBIE
OOmast  XapaKTepHU-CTPOEHHs], CBSI3aHHBIE CBHEINHEr0 CTPOCHMS] BHEIIHErO CTPOEHUs PHI0 B CBSI3U COIpenapaThl
CTHKA, BHEIIHEeGOOUTaHUEM B BOJIE. CBSI3aHHBIE C OOUTa- cpenoii oburaHusL. «PBIOBDY
CTpOCHHE Ctpoenne u (yHKUMHHHEM B BOJE. OcBanBath npuéMbl pabOTHI C OMpe
koHeuHocTel.  Opranbl IeTUTENIeM JKUBOTHBIX.
OOKOBOW JIMHHH, OPTaHbl BBISBISATE 4EPTHI MPHUCIIOCOOIEHHOA
CJTyXa, PABHOBECHSI. CTU BHYTPEHHEro CTPOEHHs pbIO K
0oOUTaHHUIO B BOJIE.
Jlaboparopuas padoTa HaOmronate ¥ OMUCHIBATH BHEIIHEE
Ne 6 CTPOEHHE M OCOOEHHOCTH TeperBHU
«BremrHee crpoeHue W PKEHUSI PBIO B XO/€ BBITIOJTHEHUS JIa-
0COOCHHOCTH  IEpeaBU 6oparopHOi pabOTHL
PKEHHST PBIOBDY CobmonaTe mpaBWjia TOBENCHHUSA H
kabuHere, oOpamenus: ¢ jgadopaTop-
HBbIM 000pyIOBaHHEM
12 Buyrpennee crpoe{OnopHo-aBurarenbHas [M3yuutrb BHyTpeHHeeg] YcTaHaBINMBATL B3aUMOCBS3b CTpoe{BrnakHble
HUE PBIO cucrema. CkeJer Hemap-ICTpPOCHHE PBIOBI. HUSI OTJIENIbHBIX YacTed CKelleTa puifupenapaTsl
HBIX U [MapHBIX I1JIABHU- U UX (PYHKIHH. «PB10OBY. Mo
koB. Ckener TOJOBBI, BBISBIATE ~ XapakTepHbIE  YepPThlOeNb — CKe-
ckener kabp. OcobeH- CTPOEHHUSI CUCTEM BHYTPEHHUX OPra-{iieT pbIObI

HOCTH CTpOeHUusl U (HyHK-
[[1ii CUCTEM BHYTPEHHHX
opranoB. UepTsl Ooee
BBICOKOT'O YPOBHSI Opra-
HU3aLUH PbIO 1O Ccpas-
HEHUIO C JIAHLIETHUKOM.
laboparopuas padoTa

Ne 7

(IO YCMOTpEHHIO  y4HH

TeIst)

HOB.
CpaBHUBaTE OCOOEHHOCTH CTPOEHWS
U (yHKUOMI BHYTPEHHHUX OPraHOH
PBIO U JTAHIIETHUKA.
XapakTepu30BaTh YEPThI YCIOXKHEA
HUS OPraHU3aLuH PhIO
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Ne i/t

Tema

Coneprxkanue

I{eneBas
ypoKa

yCTaHOBKA

Komn-Bo
aCOB

OCHOBHBIE BUIBI AESITEIILHOCTH 00y

YJAIOIUXCSl Ha YpPOKE/BHEYPOUHOM
3aHATUU

Hcnonb3osa-
HUe 00OpyIo-
BaHUE

«BHyTpeHHEEe CTPOCHUE
PBIOBDY

O . Knacc 3emuroBOHBIC, il AMpuduu (4 1)

13 CtpoeHue u nes-{XapaxkTepHble uepTeiM3yunTs uepTel cTpoel Y cTaHaBIMBATE B3aUMOCBS3b CTpOoe{BrnakHble
TEIbHOCTb BHYTPEH-CTPOEHUS CHUCTEM BHY-HHsSI CHUCTEM BHYTPEH- HUSl OPTaHOB M CUCTEM OPraHOB C UXIIpenaparsbl
HUX OPraHOB 3€MHO-TPEHHUX OPraHOB 3€M-{HUX OpPraHOB 3€MHO- (byHKIUSAME U cpenoil oOuTaHus. «3eMHOBOJI-
BOJIHBIX HOBOAHBIX IIO CPAaBHE{BOJHBIX IO CpaBHE- CpasauBath, 0000mare uHPOpPMa{HBIE»

HUIO C KOCTHBIMH PBIOA{HMIO C  KOCTHBIMH LU0 O CTPOEHUU BHYTPEHHHUX OpPra-

MU, CXOZICTBO CTpOEHHs|phIOaMHU HOB am(uOuili U prIO, AENaTh BHIBOA

BHYTPEHHUX OpTraHoOH TbL.

3eMHOBOJIHBIX U PbIO Omnpenenatby 4yepTsl OOJiee BBICOKOI]
OpraHu3aluy 3€MHOBOJHBIX [0 CPaB-
HEHUIO C pblOamu

10 . Knacc IIpecMmeikaromuecs, win Penmunmu (4 1)

14 Bryrpennee crpoe{CxoactBo U pasiauuudgl3yduts uepThl cTpoe-l YcTaHaBIMBATL B3aUMOCBSA3b CTpoe{BrnakHble
HUE€ M O KU3HENESCTPOCHUs] CUCTEM BHY-HUS CHCTEM BHYTPEHA HUSl BHYTPEHHUX OPraHOB M CHUCTEMIIPEnaparsbl
TEIbHOCTb MPECMBI{TPEHHUX OPraHOB NPE-{HUX OPraHOB IMPECMBI opraHos pentuimii, ux ¢yHkuuid H«lIpecmepr-
KAFOILIMXCS CMBIKAIOIIUXCSA W 3€MHO-KAIOIIUXCA IO CpaB- cpeabl OOUTaHMS. KaIOIIUECS

BOAHBIX. UYepTbl MNPU{HEHHIO v BBIABISATD UepThI OOJIee BBICOKO Op-
CIIOCOOJIEHHOCTH 36MHOBOHBIMU. FaHU3alUd  NPECMBIKAIOIUXCS  IQ
MPECMBIKAIOLIMXCS K CPaBHEHUIO C 3¢€MHOBOJHBIMU.
PKU3HU Ha cyme. Pas- XapakTepu3oBaTh MPOLIECCHI  Pa3-
MHOXXEHUE U pa3BUTHE! MHO>KEHHUSI U Pa3BUTHsI AE€TEHBILIEH Y]
3aBUCUMOCTb ~ TOJIOBOTQ MIPECMBIKAKOLUXCSI.

PKU3HEHHOIO LMKJIA OT Hcnonp30BaTh  WHPOPMALIMOHHBIE
TEeMIEPATyPHBIX  yCJIO pecypchl Uil MOATOTOBKU MPE3E€HTa-
BUI LU MIPOEKTa O TOJOBOM >KHU3HEHHOM

ouKJIe  penTmiauii,  3abore g

IIOTOMCTBEC




30

OCHOBHBIE BUIBI AESITEILHOCTH 00y

Ne /i {Tema Coneprxkanue Ilenepass  ycraHoBkaKon-BO [daromuxcs Ha  ypoke/BHeypouHOMMcrnonb30Ba-
ypoka JaCOB 3aHATHU HHEe 000pyao-
BaHUE

11 . Knacc Ituns! (9 9)

15 OOmast  xapaktepu-B3anmocssizb BHemHergl3yunrs B3auMoCBs3b |1 XapakTepu3oBaTh ocobenHoctUyueno  IITu
CTHKA KJlacca. CTPOCHHUSI M TPUCTIOCOO-{BHEIIHETO CTPOCHHS Uj BHELIHEro CTPOEHMs NTUILl B CBS3H QLIBI, ITepeps
BHelmHee CTpOEHUENIEHHOCTU NTHL KIPUCTIOCOOIEHHOCTH UX TPUCTIOCOOIEHHOCTBIO K IMOJIETY |ITHLIBIL, MU
MTHUL] nonéry. Tunbl nepreB WOTUILL K MONETY OOmwsicHATH cTpOoeHHe U (PYHKIHMHU Me{KpoIipenapa-

ux (yHK- 1uu. Yeptsl PBEBOTO MOKPOBA TeJa MTHULL. ThI «Ilepps]
CXOACTBA U  pasIuyus] YcTaHaBIMBaTh 4YepPThbl CXOJCTBA HITHUID
MOKPOBOB NTHUL] 1 pa3auuus MOKPOBOB NTHL U PENTHA
penTUINN. Nigize
M3ydaTh U ONMUCBHIBATH OCOOEHHOCTH
laboparopuas padoTa BHEIIHErO CTPOEHUS MTUI] B XOJE BbI-
Ne 8 MIOJTHEHUST JTa00OPATOPHOUPAOOTHL.
«Buemnee CTPOEHUE CobmonaTe nipaBmia paboTsl B KaOu-
ntuupl.  CTpoeHue e Here, oOpamenus ¢ JabopaTOpPHBIM
PBEB» obopynoBaHuEM
16 OnopHo-aBuratens- [MI3meHeHus crpoeHuAN3yunTh 0coOeHHOCTH] YcTaHaBnuBaTh B3aUMOCBSI3b BHEII{CKENeT  IoJy-

Hasi CUCTEMA ITTHIL

CKeJieTa MTHIl B CBS3U (
MPUCTIOCOOJIEHHOCTHIO K
nonéry.  OcobeHHOCTH
CTPOEHUST MYCKYJIaTypbl
1 e¢ ¢pyHkuu. [IpuduHbl
CpacTaHusi  OTHEIbHbBIX
KOCTEN CKeJieTa IITHULL

Jlaboparopuas padoTa

Ne 9

«CTpoeHue ckenera mTH-
LB

CKeJieTa TITUIIBI,

BAHHBIC C ITOJICTOM.

CBs

HEro CTPOEHHs U CTPOCHUS CKeJieTa B
CBS3M C TMPHUCTIOCOOJIEHHOCTHIO K
IIOJIETY.
XapakTepu30BaTh CTPOEHHUE U (PYHKA
o MBIMIEYHON CUCTEMBI IITHULIL.
I/Isyanb " OMMUCBIBATH CTPOCHUEC CKEA
JICTA TITULBI B IPOLUECCE BBITIOJTHCHUSA
nabopatopHOit pabOTHI.

Cobmonate npaBuita padoThl B KaOH
Here, oOpamenus ¢ JabopaTOpPHBIM
obopynoBaHuEM

Os
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OCHOBHBIE BUIBI AESITEIILHOCTH 00y

NPYTUMU  [TO3BOHOYHBI-
MHU. XapaKTepHbIE YePTh]
CTPOCHMUS MULIEBAPU-

TEJIbHONM  CHCTEMBI
MBITHBIX U I'PBI3YHOB.
Y cio>xHEeHHe CTpOEHUs U
(yHKUMH ~ BHYTPEHHHX]
OpraHoB.

KO

laboparopuas padbota

Ne 10

«CTpoenue CKeJIeTa)
MJIEKOTTUTAO LX)

Ne /i {Tema Coneprxkanue Ilenepass  ycraHoBkaKon-BO [daromuxcs Ha  ypoke/BHeypouHOMMcrnonb30Ba-
ypoKa JaCOB SaHSITHH HUe 00OpyIo-
BaHUE
12 . Knmacc Mnexonwurarotue, miu 3sepu (10 9)
17 Bryrpennee crpoe{Ocobennoctu crpoeHusgM3yunts  ckener  Hl OmnwuceiBaTh XapakTepHble 0COOEHHO{BIaKHBIE
HUE  MJIEKOINUTAIO-ONOPHO-ABUIaTeIbHON |[BHYTPEHHEE CTpPOEHUd CTH CTPOEHHUS U (PYHKIHHA OTIOp- npenaparsl
11X CUCTEMbI. YPOBEHb OPra-MJIEKOMUTAIOLIUX. HO-JIBUraTeJbHONW CUCTeMBbI, UCToNb{«Kpomauk»,
HU3allUd HEPBHOM  CHU- 3ys DOpUMepbl JKUBOTHBIX pa3HbICKEJIET  MJle-
CTEMBI [0 CPABHEHUIO C cpen obuTaHusL. KOIMUTAIOIIETO

[IpoBoauTh HabMOACHNST UPUKCHPO-

BATHb nux PE3YIbTATHI B X0aqg
BBITIOJTHE- HUS nabopatopHOit
paboThL.

XapaxkTepHu30oBaTh 0CcOOEHHOCTH

CTPOEHUsI CUCTEM BHYTPEHHUX Opra-
HOB MJICKOMMUTAOMIUX IO CPABHEHUI]
C PCOTUIIUAMMU.

ApryMeHTHPOBaTb BBIBOJBI O PO
I'PECCUBHOM pPAa3BUTHUU MJICKOIIUTAIOA
oIux.

Cobmonate npasuia paboTsl B KaOH-
Here, oOpamenus ¢ JabopaTOpPHBIM

00opynoBaHUEM

Brenenue (2 u.)

TemaTnueckoe mianupoBaHue matepuaJja B 8 kiaacce «kbMOJIOI'NSA . YUEJIOBEK»

Yacte 1. OOmmii 0030p opranuzma yenoseka Yacte 2. OnopHo-nBurarensHas cuctema Yacts3. Kpoe kpoBooOpameHue
Yacts 4. [pixanue
Yacts 5. Ilumesapenue



Yacte 6. O6meH Bemects Yacts 7. Boinenenne
Yactse 8. Koxa
Yacts 9. DunokpunHas cuctema Yacts 10. HepBHas cuctema

Yacte 11. Oprass uyscTB. AHanuzatopel HacTe 12. TloBenenue u ncuxmka
Yactse 13. MHauBHayanbHOE pa3BUTHE OPraHU3Ma

32

opraHoB. MeToabl n3y4e-
HUS JKUBbIX OPraHU3MOB]
HaONOIeHNe,  U3Mepe-

[IOB TKaHEH YyeJloBEKa

HUEC, DKCIICPUMEHT.

Ne /o [leneBass  ycraHoBkaKon-Bo |OCHOBHBIE BUABI AesTebHOCTH 00y-{lICronb30Ba-
Tema Conepxanue ypoka JaCcOB YJAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pYyIO-
3aHATHU BaHUE
1 . Opranusm uenoseka . O0mmuii 0630p (5 4acos)
1 Knerka:  crpoenue|/CTpoeHue opranusmMal3yunTb cTtpoeHue|l Ha3piBaTh OCHOBHBIE YaCTH KJIETKH|MHUKPOCKOM
XUMUYECKHM COCTaBuYeIOBeKa: KIETKH, TKa-{XUMHYECKMH  COCTaE OnwuceiBath (PyHKIMH OpPraHOUAOB|IH(PPOBOH,
1% JKU3HENEeSTeNb-HH, OpraHbl, CHCTEMBIKJIETKH TaK K€ Ipo- OOmpsicHATh TOHATHE  «(pEepMEHT» [MUKpOIpena-
HOCTb OpraHoB. MeTozbl U3yde4lecchl KU3HEAEsTelb Pasnuuath mpolecc pocta U npouecdparsl, 71200
HUS JKUBBIX OPTaHU3MOB|HOCTHU pa3BUTHSA. paTopHoe
HaOMIONIeHNe,  M3Mepe- OmnwuchIBaTh MPOLIECC AENEHUSKIETKN 0O0Opya0Ba-
HUEe, SKCIepUMeEHT. Jla- BoeInonHATh 1a00paTOPHBIHOIBIT, HA{HHE
OopatopHast pabora Ne 1 OmonaTh TPOUCXOJSIINE SIBJICHUS,
«JleticTBue bepmenTa (UKCHPOBATh PE3yJIbTATHI HAOIO IEA
KaTajga3bl Ha I[EPOKCU] HUsl, J1eJ1aTh BbIBOJBI.
BOIOPOI Cobmronate npasuia paboTs! B KaOH-
Here, oOpamenus ¢ JabopaTOpPHBIM
000pyIOBaHUEM
2 TxkaHu CtpoeHue oprann3MaO0600muTe 1 yrayouTyl Onpenenatb NOHATUSL: «TKaHb», «CU{MUKpOCKOM
UeloBeKa: KJIETKH, TKa-{3HaHUs YydYalluxcs o HAarc», KHEHpOTIIHsD». U POBOI,
HU, OpraHbl, CHUCTEMBbIpPa3HbIX BHMJIAX W TU HaspiBaTh TUNBI U BUIBI TKaHEH MO-{MHKpOIpena-

3BOHOYHBIX JKMBOTHBIX.
Paszn4daTth Pa3HbIE BUABI U THIILI TKaA
He. OnuceIiBaTh OCOOEHHOCTH TKa-

paThbl TKaHEH

HEl Pa3HbIX TUIIOB.
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cTen

Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
laboparopuas paboTa Cobmonate mpaBuiia oOparieHus d
Ne 2 «Knetkn u TkaHu MHUKPOCKOIIOM.
MO0/l MUKPOCKOTIOM» CpaBHuBaTh WILTFOCTpaLuu B
yueOHU- K€ C  HaTypaJbHbIMU
oOBeKTaMu.
BBINONHATD HaOroIeHne g
MOMOIIBI0 MMKPOCKOIA, OMNMCHIBATH
pesynbratel. CoOmomate mpaBuiig
paboThl B Kabu- HeTe, oOpaleHus d
1a00paTOpPHBIM 000PYIOBAHUEM
2 . OnopHo-BUTaTENbHASI CUCTEMA . (8 4acoB)
3 Ckener. CrpoenuelOnopa u  aBwkeHue 3yunts cTpoeHue|l Ha3zeiBaTh 4acTH ckeneralPabora ¢ My-
cocTaB U coeanHe-ONOpHO-IBUraTeNbHas |COCTaB U TUIbI COEMUA OnuceiBare  ¢QyHKIUH  ckeneralwspkoM  «Cked
Hue kocreil. Jlabo{cucrema. Metonbl H3yde-[HEHHs KOCTEH OnuceiBaTh CTPOCHHE  TPyOUATHIXIET YEJI0BE
paropHas padota Ne |[HHs JKUBBIX OpPraHH3MOB: KO- CTel U CTPOEHHUE CyCTaBa. Ka» , Jabopad
3 «Ctpoenmne kocT-{HaOmromeHue,  H3Mepe- PackpbiBaTh 3HaUYEHUETOPHOE
HOI TKaHU»HUE, IKCIIEPUMEHT HAJKOCTHULBL, XpsIua, CcycraBHOHoOOpynoBa-
JlabopaTtoprass  pa- CYMKH, ryb4yaroro BelIeCTBa/HUE IS [IPO-
oora Ne 4 «Cocras KOCTHOMO3TOBOM TOJIO- CTH,2KENTOTQBEACHUS]  OTIbIA
KOCTEI» KOCTHOT'O MO3ra. TOB.
OOBsicHATL 3HAYEHHWE COCTABHBINDJIEKTPOHHBIC
KOMIIOHEHTOB KOCTHOH TKaHH. TaOJTULIBI U
BoeInmonHsATh  1a00paTOPHBIE OMBITHLIIAKATHI
(UKCHPOBATS.
4 Cxener rojioBel 1 Ty-[CKeneT rojoBbel U TyJo{M3yunts ctpoeHue Hl OnuceiBaTh ¢ MOMOIIBI0 HILTIOCTpa{PaboTa ¢ My-
oBHILA Buma. Ckener KOHEYHO{OCOOEHHOCTH CKelleTd U B yueOHHKe cTpoeHHMe uepenalspkoM  «Cked
CTell. rOJIOBBI U TYJIOBHUIIIA HaspiBaTh OTZHENBl MO3BOHOYHMKA HWIET  YeJOBe-
CTpoeHue ckenera oS JacTU MO3BOHKA. Kay
COB KOHEYHOCTEH, BEpPX- PackpbiBaTb 3HaueHHEe YacTell M0{JJIEeKTPOHHbIE
HEel U HIDKHEH KOHEYHOA 3BOHKA. TAOIULBL 1

OOBSCHATH CBSI3b MEXKAY CTPOCHUEM
U (PYHKUUSAMH MMO3BOHOYHUKA, TPYI-
HOU KJIETKHU

IJIaKaThbl
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUIBI JesiTeibHOCTH 00y+{lICronb30Ba-
Tema Conep:xanue YpOKa 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATUU BaHHE
5 Cxener KOHe4yHO-Ckener KOHeUHOCTEeHH3yunTh cTpoenudl HasbBate yactu cBoOOAHBIX KOHeu{Pabora ¢ my-
cTel CTpoeHue ckenera MOsi{CKeneTa MOsCOB U HOCTEH U MOsICOB KOHEUYHOCTEH. koM «Cxke-
[1.p COB KOHEYHOCTEH, BEPX-CBOOOIHBIX KOHEYHOA OnuceiBaTh C MOMOLIBI0 WIUTIOCTPA{l1eT  YeJlOBeA
HEW U HIKHEH KOHEYHO-CTel Ui B y4eOHHKE CTPOEHUE CKeNeTaKay
CTEH. «Hccnenosanug KOHEYHOCTEM. DJIEeKTPOHHbIE
CTPOEHMS TIEUEBOIO IO PackpriBaTh NPUYUHY pa3auuus HTaOIULBI 1%
sica» CTPOCHHH TOsICA HUXXHUX KOHEYHO-IJIAKATHI
CTeH y My>XYHH U >KCHILIUH.
BbISBISATE OCOOCHHOCTH CTPOEHHS
CKeJleTa KOHEYHOCTEH B X0/1e HalOJr0
IEHUS] HATypaJIbHBIX OOBEKTOB
6 [Tepsas momows npyOnopa u  aBWkeHue M3yuutb npuémsl nepl Onpenensate moHATHA:  «pacTspke{PaboTa ¢ mMy-
TpaBMax: pacts{OnopHO-ABUraTenbHasl (BOHW INOMOIIM B 3aBU- HUE», «BBIBUXY, «IIEPEIOMY. koM «Cke-
PKEHHH CBSI30K, Bbl{cHcTeMa. IIpodunakTuka [CHMOCTH  OT  BUAA HasbBaTh NpU3HAKKM PAa3IMYHBIX BUIET  YEJIOBeA
BHXaX cycTaBoB,TpaBMatu3ma.  llepBasTpaBMsl. OB TPaBM CYCTaBOB U KOCTEH. Ka»
MepesioMax KOCTe  [MOMOIb MPH  TpaBMax OnuceiBaTh NPUEMBI NIEPBONNOMOIINIIEKTPOHHBIE
OIOPHO-BUTATEJILHON B 3aBUCUMOCTH OT BUJA TPABMBL TaOJTULIBI 1%
CHUCTEMBbI AHanm3upoBaTh U 0000maTh HHYOPIIITAKATEI
MaLUI0 O TPaBMax OMNOPHO-IBUIra-
TEJIbHON CUCTEMBI U NMPUEMAX OKa3a
HUsA MEPBOM MOMOIIM B XOJ€ pa3pa-
OOTKH M OCYLIECTBICHHUS TOOBOTO
npoekta «Kypcel mepBoii momoiy
1UTs1 IIKOJIbHUKOBY
7 MIIIbI Onopa u  aBuxeHHe |PackpbITh CBs3y1 PackpriBaTh CBA3b PYHKIUHN U CTPOe{MUKPOCKOT
OmnopHo-nBUTaTenbHas |[(PYHKIUH W CTPOCHUS) HUsl Ha TIpUMepe pasiunduii MexmyuudpoBoH,
cucrteMa. Meroapl u3yue-ja  Takxke  pas3indui IIAJKUMHU U CKEJIETHBIMU MBIIILAMH|MHUKPOIIpEIa-
HUsl JKMBBIX OPraHU3MOBMEXAY TINIAJKUMH I MHMHMYECKUMH M JKE€BATEJBbHBIMAPATHl MBbIIIEY
HaOMIONEHNE,  WM3MEPE-CKEJICTHBIMH MBI MBIIILIAMH. HOH TKaHH.
HUE, SKCIIEPUMEHT. MU 4€JIOBEKA. OnuceiBaTh € MOMOLIBI0 WUTIOCTPA{DJIEKTPOHHBIE
mii B y4yeOHuKe CTPOCHUGTAOTULIBI

CKEJIETHOUN MBIIIIBI.
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noctossHcTBa. KpoBeHOoCH
Hast W JuMdarndeckasy
cucteMbl. Kposb. JIum-
ca. Meronbl HU3y4eHUS]
PKUBBIX OPTaHU3MOB. Ha-
OJoIeHNe, U3MEpPEHNE,

cocTaB 1 (PyHKIHH.

OOBsiCHATD CBSI3b MEXIy TKaHEBOI]

PKUIKOCTBIO, JUM(pOH U TUIa3Moi
KPOBH B OpraHHU3ME.
OmnuceiBaTh byHKIIH KpOBH

HaspBarh (yHKIIUH 3PUTPOIMTOB,
TPOMOOIIMTOB, JIEMKOLIUTOB.

Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conep:xanue ypoKa JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
[MpakTrueckas padora: OnuceiBaTh YyCJIOBHUSI HOpPMaJbHOH
«HM3yueHne pacrosoxke- PaOOThI CKETIETHBIX MBILIILI.
HUS! MBIIIL] TOJIOBBDY Ha3bBaTh OCHOBHBIE TPYIIIBI MBI
PackpriBaTh TNPHHLMI KPETUICHHS
CKEJIETHBIX MBIIIL Pa3HBIX HaCTEH TeA
1a.
BhIABIIATE OCOOCHHOCTH PACIIONONKE-
HUSI MHUMHYECKUX M JKEBaTEJIbHBIN
MBIl B XOA€ HAONIOACHUS HaTy
paJIbHBIX OOBEKTOB
8 PaGoTta MbIL Onopa u  nBrxeHNGOOBSICHUTD MexaHu3M1 Omnpenensate moHsTHA — «MblmubHLndposas
OmnopHo-nBUTraTenbHas  [pabOThl MBI U TP aHTa- TOHHUCTBD, «MBIIILBI{Ia00paTOPHS
crucreMa. MeTobl n3yye-[UuHbI HACTYIIJICHUS CHHEPTUCTBDY. no  (uU3NOIO
HUS! JKUBBIX OPraHU3MOB:[yTOMJICHUSI. Cpas- OOmBsicHATDL yCIOBHSA ONTUMATbHOWrMM  (aT4uy
HaOJMIONIEHNe,  W3MEPEe-HUTb TUHAMHYECKYIO U PaOOThI MBILIILI, cCHIIOMeEp)
HUE, SKCTIEPIMEHT CTaTUYECKyI0  padoTy] OmnwuceiBath 1Ba BUAA padOThI MBIIIL
MBILIILI. OOBsiCHATL TPUYMHBI HACTYILICHHS)
YTOMJICHHUS] MBIIIL U CPABHUBATH M-
HAMHUYECKYIO M CTaTHUYECKYIO paboTy]
MBI 10 STOMY IPU3HAKY.
dopMmynupoBaTh IpaBHJia THUTHEHb)
(U3NIECKHUX HArPy30K
3 . KpoBb 1 kpoBooOparenue (9 4acos)
9 BryTtpennsas cpena Ipancnopt BewecTs (M3yunts BHYTpeHHIOH)1 Omnpenenats NOHATUS: KTOMeocTas», [Mukpockon
3HaueHHe KpPOBHU U egBHYTpeHHss1 cpema oOp-Cpedy OpraHu3Ma ue- «(opmMeHHBIE 3JIEMEHTBI KPOBHY, U POBOH,
COCTaB raHu3sMa, 3HadyeHHe ednoBeka, €€ CTpoeHue) «IJ1a3Ma», «aHTHIEH», AHTUTEJIO» MUKPOIIperna-

paThl
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUIBI JesiTeibHOCTH 00y+{lICronb30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
PKCIIEPUMEHT. OnuceiBaTh BKJIaA PYCCKON HayKu B
laboparopHas paboTta Pa3BUTHE METHUIIMHBI
Ne 5 «CpaBHeHuE KpOBN OnuceiBaTh C MOMOLIBIO HIIHOCTPAA
UelOBEeKa C KPOBBIO Jifi- 11if B yueOHUKE MPOLIECC CBEPTHIBAA
YLK HUSI KPOBH U (aroiuros.
BrImoHATE JTabOpaTOpHbIE HAOIIO-
NeHUss C TMOMOIIBI0 MHKPOCKOTA,
(bukcupoBaTh pe3yJNbTaThl HAOMIOe
HUH, eNaTh BbIBOJBI.
Cobmonate npaBuia padoThl B KaOH
Hete, oOpaleHns ¢ 1abopaToOpHbIM
o0opynoBaHUEM

10 JIBrxeHne kpoBu no[l'pancnopt BewecTs (M3yunts NpU4UHb]1 OmnwuceiBath ¢ momompio untocTpa{lludposas

COCyaM. KpoBeHocHast n nuM(pa{aBIKEHUS KPOBH  IIQ 11if B yueOHHUKE CTpPOEHHe cepaua Wiadoparopus
Tudeckas cucreMbl. Kpo-{cocyaam. NPOIECC CEPHAEYHBbIX COKpPAIIEHUH|{no  (U3NOIIOH
BSIHOE JJaBJICHHE U IyJIbC. CpaBHUBATh BUIBI KPOBEHOCHBIX CO{TMH  (ZaT4UK
Metonbl  u3yde-  HUs CYZIOB MeXIy COOOH. uCcC)

PKUBBIX OpraHU3MOB] OnuceiBaTh CTPOEHUE KPYTOB KPOBO-
HaONMOIeHNe,  U3Mepe- obpareHus.

HUE, SKCIIEPUMEHT. [loHuMaTh pasnuyue B HUCIOJIb30BA-
[MpakTrueckas paborta HUU MpUJIAraTeilbHOrO «apTepHualib-
«Onpenenenue UcCc, HBII» MPUMEHUTEIBHO K BUNY KPOBN
CKOPOCTH KPOBOTOKa», U K cocysiaM

«Hccnenosanue pe-

(bJIEKTOPHOTO  MPHUTOKY

KPOBU K MBIIILIAM, BKJIIOA

YUBIIUMCS B pabOTy»

11 Perymsauus  paboteilKpoBeHocHas u mumda- [M3yunThb padory|l PackpriBaTh HOHATHS: «TpeHHpoBOY{Llndposas
cepilla U COCYAOB[TUYECKAsI CUCTEMBI. cepaua OT (uzmye- Hblli  3¢dexT, «PyHKIHOHATbHAsTadopaTOpHs
[Mpenynpexxaenne |[Bpen  TabakOKypeHUs.|CKMX  HAarpy3oxk npoday, «aaBsimas MoBs3Kay, no  (uU3NOIO
saboneBaHuil  cepa{MeTobl H3yUeHHS BJIUSTHUS HETATUBHBIX (COKTYTY. TUH

[1a 1 COCYZIOB.
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Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTebHOCTH 00y-{HICronb30Ba-
Tema Conep:xanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
PKUBBIX OPTaHU3MOB: Ha-|(paKTOPOB  OKPYIKakO- OOBsICHATD Ba)XXHOCTh CHUCTEMaTHUe+(apTepualib-
OnmrofieHue, HM3MepEeHHe, el Cperbl. CKUX (U3MYECKUX HArpy30K JMJISHOTO  JiaBJied
PKCIIEPUMEHT HOP- MQJIbHOTO COCTOSIHUS CEpALA.  |[HHsI)
[MpakTrueckas padora: PasnuuaTh NPU3HAKU PA3JIMUYHBIX BU-
«/lokazarenbcTBO Bpenal TIOB KPOBOTEUEHUII.
Ta0aKOKYPEHUS» AHanm3upoBaTh 1 0000maTh HHPOP-
MalMI0 O TMOBPEXIEHUSIX OPraHOH
KPOBEHOCHOM CHUCTEMBbI U NPUEMAXN
OKa3aHUs MEepBOM MOMOLIM B XOJ
nponoJKeHns: paboThl HaJ TOTOBBIM
npoekToM «Kypcel nepsoii MOMOIIN
1UIsL LIKOJIbHUKOBY
12 O6obmenne mo Te{Ykpermenne 3n0poBbsi/Bociintanne  Gepexdl PaznuuaTe npusHaKky pa3nudHbIX BU{Lndposas
Me 3 BiusHue  (U3NYECKUKHOTO  OTHOIIEHHS K OB KPOBOTEUEHUI. nmadopaTopust
Brusane — Qusmue-{ynpaxHeHHH Ha OpTaHbICBOEMY 3/10POBbIO/ OnuchiBaTh ¢ MOMOIIBIO MJUTIOCTPA{NO  (U3HUOIO-
CKUX  yIpPaKHEHUHU CHUCTeMbl OpraHoB. Me-{puBUTHE HHTeEpeca K il B yueOHUKE Mepbl OKasaHusiruu  (#aT4my
Ha  CEpIEeYHO-COCY{TOAbl H3YyUEHHUs JKUBBINU3YUEHHUIO MTpeaMeTa. nepsoii nomoutu B 3aBucumoctu ofHCC wu  apre-
TUCTYIO CUCTEMY OpPraHu3MOB.  HaOIOzE BUJa KPOBOTEUEHHUS. pPHAIBHOTO
Hue, U3MEpEeHUE, HKCIleA BrimonHATE  ONBIT — — OpaTHnaBieHus)
pumenT. IlpaxThueckas byHKIIHO- HaJIbHYIO npooy;]
padora: ¢bukcupoBartb pe- 3yJIBTATHI]
«@DyHKLMOHANBHAA  CepA MIPOBOAUTH BBIUUCJIEHUS U JeNaTH
NEeYHO-COCYUCTasl PO OLIEHKY COCTOSIHMSL  cepiua Ig

0a»

pe3yJbTaTaM OIbITA.
Cobmonate npaBuia padoThl B KaOu
Here, oOpameHus ¢ jJabopaTOpPHBIM
obopynoBaHUEM.

AnHanmu3upoBaTh U 0000maTh MHGOPA
MAIM0 O TMOBPEXIEHUSIX OPraHOH
KPOBEHOCHOM CHUCTEMBI U NPUEMAX
OKa3aHMs TMEPBOH IMOMOINM B XO.g
poNoJKeHNsT paboThl HAaZl TOTOBBIM]
npoekToM «Kypcel nepBoil MOMOLIN
1151 IIKOJIbBHUKOB)
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
4 . JlprxaTenpHast cucrema (5 4acoB)
13 Ctpoenue  nerkux |lpixanue. [pxarenpHasgzyunts cTpoeHudl OmnuceiBaTh cTpoeHue NErkux ueno-{l{udposas
["a3000MeH B nerkuxicucrema. l'a3000MeH HIErkMX W MEXaHU3M Beka. OOBACHATH NpeuMyIIecTBamadopaTopus
1 TKAHSX. NErKUX U TKaHsax. Meto-razooOMeHa. albBEOJIIPHOTO CTPOEHUS JIETKUX MQMNO  SKOJOTUN
bl U3YYEHMsI )KUBBIX Op- CPaBHEHHIO CO CTPOEHHEM JIETKUX Y|(IaTUUK  OKUA
raHU3MOB:. HaOJFO/IeHUE,) NpeacTaBUTeNel APYTruX KJIacCoB MO{CH  yIiieposa,
3MepeHue, SKCIIEepH- 3BOHOYHBIX KUBOTHBIX. KHCJIOpOJa,
MEHT. PackpriBaTh poJIb réeMOrJIOONHA B Ta{BJIAYKHOCTH)
Jlaboparopuas padboTa 3000MeHe.
Ne 6 «CocTaB BAbIXaeMO- BeINMONHATE 1a0OPaTOPHBIA  OTIBIT,
ro M BbIABIXa€MOIO BO3- ne- JaTb BBIBOA 10 pe3yJibTaTam
nyxa» onbita. Cobmonars npaBuia padoTs)
B KaOu- Here, oOpalneHus ¢
71a00paTOpPHBIM 00OPYIOBAHNEM
14 JlpixatenbHbie  nBU-/{pixanue. JlprxatenpHasiChopmupoBars  3Haql OnuceiBath (yHkumu auadparmerl{udposas
PKEHUS cucreMa. Bpen Tabako{HMA O MEXaHHU3ME bl HasbBaTh OpraHbl, y4acTBYHOIIHME BIaOOpaTOpHs
KypeHus. MeTonbl HU3y-XaTeNbHbIX JBHUXKEHUI] MpOLIECCE bIXaHUS. no (¢usnono-
UeHUs] JKUBBIX OpraHU3-{pa3BUBATb MOHATHE BoeinonsaThs 1a00paTOPHBIN ONBIT HATUK  (JATYHK
MOB: HaONIOZEHHE, H3{«ra3000MeH». rOTOBOH (MJIM M3TOTOBJICHHON CaMO{4aCTOTbI bl
MEpEeHHEe, OKCIIEPUMEHT)| CTOSAITENIbHO)  MOZENH, HaOII0NaTHXaHMs)
laboparopuas paboTa MPOUCXOMSIIIUE SIBJICHUSI W OIHUCHI
No 7  «/IpIxaTenbHbIQ BaTh NPOLIECCHI BAOXA W BBIIOXA.
MBUKEHUSD — Peryisus Cobmonate npaBmia paboTsl B KaOu-
TbIXaHMSI. HeTe, oOpaimeHus ¢ jabopaTopHbIM
00opynoBaHUEM
15 bonesnu opraHos]l urnena opraHos abrxa-{IIo3HaKOMUTBLCA ql PackpriBaTe mOHATHE <« Ku3HeHHaALnpposas
bIXaHUSI Husl. 3a00JIeBaHUSI OPra{OCHOBHBIMH  BHIAMH €MKOCTb JIETKHX. nmadopaTopust

HOB  JbIXaHUS
MpenynpekaeHue.
(beKLIMOHHBIE

u HX

HHu-

3a0oseBaHuil opra-HOH
JbIXaHWA, BbI- SIBUTH
MyTH

OOmpsicHATH CyTh OmacHocTU 3aboieq
BAHMSI TPUMIIOM, TYOEPKYyJIE30M JIETH
KHUX, PAKOM JIETKHX.

110 3KOJIOTHH
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lIpodosmxeHue
Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoKa JacOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
3a00sieBaHUST 1 MEpPbl MX3aPAKEHUSI WU MeEpBl HasbBath (akTopbl, CrnocoOCTBYIO{(AATYMK  OKUA
NpOUIAKTHKH. Bpennpodunakruku. IHe 3apAKEHUI0 TyOepKyIEé30M NEr{CH  yriepoaa
TaOaKOKYpPEHMSI. KHX. nmadopaTtopust

«Onpenenexnue
JIEHHOCTH BO3yXa»

[TpakTrueckas padora:

3aIlbIA

HasbBaTe MepbI, CHIKAIOIINE BEPO
SATHOCTb  3apaXeHUsT  OOJIE3HSIMU,
nepenaBaeMbIMU Yepe3 BO3IYX.
PackpriBaTh croco® HCIMOIB30BAHUS
Gbarooporpaduu IS TUATHOCTHKY
NAaTOTEHHBIX U3MEHEHHUH B JIETKHX.
OOBSACHSITh  BAKHOCTb  THIHEHb
IOMe- 1IIeHUH U  JObIXaTeJIbHOH
TMMHACTHKH JUIS 3I0POBBsI UEJIOBEKA|
[IpoBOAKTH OMBIT, (HUKCHPOBATH pe-
3yJbTaThl U 7€JaTh BBIBOJ MO pe-
3yJIbTaTaM OIbITA.

Cobmonate npaBuita padoThl B KO
Here, oOpamenus ¢ JabopaTOpPHBIM

no  (uU3NOIO
7051 (maTuuy
YaCTOThI bl
XAHUS)

00opynoBaHUEM

S . IlumeBaputenbHas cucrema . (7 4acoB)
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16

SHaueHUe MUINH U eé
COCTaB

ITutanue. [Tumesape-
Hue. [IumesapurenbHas
cucteMa. Metoabl n3yde-
HUS JKUBBIX OPraHU3MOB]
HaOMOIeHNe,  U3Mepe-
HUE, SKCIIEPUMEHT.
[MpakTrueckas padora:
«OmnpeneneHue  MecToOA
MOJIO)KEHUsT  CJIFOHHBIN
pKees»

M3yunuth 3HaueHue H
CTPOEHUE PaA3JIUYHbIN

OpraHoB
HIA.

MHILIeBape-




OHpeI[eJ'[ﬂTb MOHATUEC (ITHUIICBAPECH

HUEC. OnuceiBaTth C HOMOH_[bI-OTa6J'II/IL[bI H

WLTIO- CTPaLnii B y4eOHHKEeCTPOSHHS
U~ [IEBAPUTEIBHON CHCTEMBI.

HaspBare (QyHKIMHM —~ pa3IMyHbIX
opra- HOB ITHIIEBAPEHHSL.
HasbBaTh MecTa BMAACHUS MHIIEBA-
PUTEJIBHBIX JKEJE3 B MUIIEBAPUTEIbA
HBII TPAKT.
BBINIONHATD OMBIT, CPAaBHUBATH pe-
3yibTaThl HAOMIOAEHHS ¢ ONMHUCAHUEM
B yueOHHKe

DJIEeKTPOHHbIE

TUTAKATBL.
[{udposas

nadopaTopust
o  3KOJOrud
(matuuk pH)
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Ne /o [leneBass  ycraHoBkaKon-Bo |OCHOBHBIE BUABI AESITENBHOCTH 00y-{lICroynb30Ba-
Tema Conepxanue YpOKa 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATUU BaHHE
17 [Iuiesapenue B po-lluranue. IMumesape-{PackpriBath  pyHKIIH] PackpeBate ¢(yakimm cmroHbl Onu{llndposas

TOBOW TOJOCTH W BHHE. [lMmeBapUTENbHASCIIOHBI M JKETyIO0YHOA CBIBAaTh CTPOCHHE JKEIyJOYHOHN CTeH{1abopaTropus

PKEITyIIKE cucreMa. MeTonbl U3y4de-ro coka ajisi mpoueccy ki. Ha3piBaTh axkTHBHBIE BELIECTBA/IO  3KOJOTHH
HUS JKHUBBIX OPTraHU3MOB [THIIEBAPEHUSL. NeCTBYIOLTNE Ha MUINEeBON KOMOK B(matumk pH)
HaOMIONIeHNe,  U3Mepe- JKENyAKe, 1 X (QyHKIIH.
HUE, SKCTIEPUMEHT. BoeimonHsTh  1a00paTOPHBIE OMBITH
laboparopuas padota HaOJFOaTh TPOUCXOMASIIUE SBJICHUS]
Ne 8, 9 «JleiicTBre (ep- U JeNaTh BBIBOJ MO PE3yJbTATAM Ha
MEHTOB CIIFOHBI Ha Kpax- OnroIeHui.
Ma», «JetictBue dep- Cobmonate npaBuia paboTsl B KaOu-
MEHTOB  JKEJyJOYHOTq Here, oOpamenus ¢ 1abopaTOpHBIM
coka Ha Oenku obopynoBaHruemM

6 . OOmeH BewiecTs U sHeprun . Buramuner ( 3 4acoB)
18 [Hopmbl nuTanus PaninoHanbHOE€ mNUTaHME[Y CTAHOBUTH — 3aBHUCHA] Onpenensate moHsATUs  «ocHOBHOHL[Mdposas

Hopmbl U pexuM NHUTa{MOCTb MEXAY THUIIOM obMmen», «obumii oOOMeH». nadopaTopust
HUS. NesATeTbHOCTH  YeJIo- CpaBHMBaTh OpPraHU3M B3POCIOTO HIO  (PU3HUOJIOH
MeTonpl M3ydeHHs] JKU{BEKa W HOPMAaMHU ITH- peO&HKa MO MOKa3aTeNsiM OCHOBHOTQrUM  (aT4MK
BbIX OpPraHHU3MOB. HA-{TaHUS, 4Yepe3 OCHOBA oOMmeHa. JacTOTBl  JIbI-
ONMofeHNe,  WU3MepEeHUE [HbIe TIOHSTHS: OOBsCHATh 3aBUCUMOCTh Mexny TH+xaHus, YCC,
IMpakTrueckast padota: |[«OCHOBHOI 0OMeH», IIOM JIESITENIbHOCTH YEeJIOBEKAa U HOP-{apTepUaIbHO-
«Omnpenenenne  TpeHUKOOIMI OOMEHY. MaMU MMUTAHMUSL. r'O IaBJICHUS)
[POBAaHHOCTH OpraHU3MA [IpoBOAUTH OLICHMBAHUE TPEHUPO-
1o ($yHKLNOHATBEHON BAHHOCTH OpraHH3Ma C TIOMOIIBK]
npobe» ¢byHKIIMOHATBHON TIPOOBI, (HUKCHPO

BaTb PE3YyJbTaTbhl U ACJIAaTh BBIBOM/
CpaBHHBasA SKCIIEPUMEHTAJIBHBIG
JAHHBIC C OTAJIOHHBIMH
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Ne /o [leneBass  ycraHoBkaKon-Bo |OCHOBHBIE BUIBI JesiTeIbHOCTH 00y+{HICrob30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
8 . Koxka . (4 gacos)
19 Ponb x0xxu B TepMo-{Ponb koxxu B Tepmopery-PackpeiBate posb koAl Knaccugumposate npuuussl 3a00{L{ndposas
perynsuuu suu. 3aKkajauBaHue. KU B TepMOperyJisi- JIeBaHUM KOXKU. nadopaTopust
OxazaHue nepBOH MO-LUU. OmnuceiBath HasbiBaTh npu3HaKu oxora, 0OMopoqno  Gpu3uoJIOo-
MOIIM TNPHU TEIUIOBOM HIPUEMBI TEPBOMl IO PKEHUST KOXKH. r'Uu JaTuuy
COJIHEYHOM yIapax MOIIU NPHU TEIIOBOM W OnuceiBaTh Mepbl, IPUMEHsIEMbIETIPYTEMIIEPATYPHI U
COJTHEYHOM yzape. 0’KOTax, 0OMOPOIKEHHUSX. BJIAJKHOCTH)

OnucelBaTh CUMITOMBI CTPUTYIIET
nuInas, YeCOTKHU.
HasbBath Mepbl NMPOQUIAKTUKHA WH-
(DEeKLIMOHHBIX KOXKHBIX 3a00JIEBAHUI|
Onpenensatob MOHSITHUE
«Tepmoperyns- Lus». ONHUCHIBATH
CBOMCTBA KOKHM, MO3BOJISIONINE €
BBIMOJIHATE (PYHK- [HI0  OpraHg
TEPMOpETryJIALUU.
PackpbiBaTb 3Hau€HUE 3aKaJIUBAHUA
U1 OpraHu3ma.

OnuceiBaTh BHUIBI  3aKaJUBAOLINX
poLenyp.

HasbBaTh NpU3HAKU TEIJIOBOIO yna
pa, COJIHEYHOrO yapa.

OnuceiBaTh NPUEMBI NTEPBONIOMOIIH
Py TEIUIOBOM YJape, COJHEYHOM
yaape.

AHanm3upoBaTh 1 0000maTh HHPOP-
MAaLMI0 O HAPYLIEHUSAX TePMOPETyJisi-
LMY, TOBPEXIEHUAX KOXU U
npuéMax OKa3aHMsl MepBOH TMOMOINY
B XOJI€ 3aBepIIEHUs pabOThI HAll
npoekToM «Kypcel nepBoil MOMOLIN
111 LIKOJIbHUKOBY
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Ne i/t

Tema

Coneprxkanue

LleneBass  ycTaHOBKAY
ypoka

Komn-Bo
aCOB

OCHOBHBIE BUIBI IESITEBHOCTH 00V
YJAIOIUXCSl Ha YpPOKE/BHEYPOUHOM
3aHATUU

Hcnonb3osa-
HUe 00OpyIo-
BaHUE

10 . HepBHas cuctema (5 4acos)

20

ABTOHOMHBIH OTHEN
HEPBHOH  CHCTEMBL
HeiiporymopanpHas
peryisinus

HeiiporymopanpHas pe-
YISO UA nmpoLeCcCOoy
PKUBHEACATCIIBHOCTU O
raHu3Ma

M3yunuts CcTpoeHHE U
3HAYCHUE aBTOHOMA
HOU HEPBHOMN CUCTE-MB]

HasbBath 0COOEHHOCTH PaOOThI aB-
TOHOMHOIO OT/AEJNa HEPBHOW CHCTE
MBI,

Paznuuath c MMOMOIIBI)
WIFOCTpaluu B yueOHUKE
CUMMATUYECKUI 151 rnapa-

CUMMATUYECKUNH TMOAOTAENbl aBTOA
HOMHOI'O OTJella HEPBHON CHCTEMB]
110 0COOEHHOCTSIM CTPOEHHSI.
Pasznuuate mnapacMMnaTUYecKuil U
CUMIIATUYECKUI MOAOTAENBI MO OCO-
OEHHOCTSIM BIIMSIHHSI HA BHYTPEHHH
OpraHbl.
OOmBsicHATD Ha MPUMeEpe peakiuu Ha
CTpecC COIJIACOBAHHOCTb  PabOTH
JKeJE3 BHYTPEHHEH CeKpeLuu HOT/AeA
JIOB HEPBHOM CHCTEMBI, pa3Inyng
MeXly HEpPBHON M I'yMOpPaJIbHOM pe-
ryJsique mo o0meMy XapaxTepyj
BO3/IEHCTBUS HA OPTraHU3M.

BEBINIOJTHATE ~ OIIBIT, HaOMoaTH
MPOUC-  XOASIIME TMPOLECChl U
CpaBHUBATb MOJTYYEHHBIE

PE3yJIbTaThl OMBITA C O’KUAAEMBIMU
(oTICaHHBIMU B TEKCTE yUeOHMKA)

[{udposas
nmadopaTopust

no  (uU3NOIO
T'UH IaT4uK
apTepHaIbHO-
ro  JaBJeHUS
(nynbca)
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TemaTHyeckoe MIaHUPOBaHNE MaTepUaJia B 9 Kjacce

«O0mmue 3aKOHOMEPHOCTH JKU3HI)

Yacte 1. O0mue 3aKk0OHOMEPHOCTH KU3HH
Yactb 2. 3aKkOHOMEPHOCTH JKU3HU Ha KJIETOYHOM ypoBHE HacTb 3. 3aKOHOMEPHOCTH JKM3HU Ha OPTraHU3MEHHOM YPOBHE
Yactb 4. 3aKkOHOMEPHOCTH MPOUCXOKAEHUS U Pa3BUTHUA kM3HU Ha 3emiie YacTh 5. 3aKOHOMEPHOCTH B3aUMOOTHOLIEHUI OPraHU3MOB U CPEIbl

MHoroobpa3ue  THIIOB
KJIETOK.: CBOOOIHOXKUBYH
mue U 0o0pasyroIIne
TKAHW, IIPOKAPUOTHL, 3y
KapuOThL. POsb yU€HBIX B
M3YyUCHUUN KIICTKHU.

Jlaboparop-Hast pabo- Ta
Ne 1

«MHorooOpasue KIJIEeTON
SYKapuOT. CpaBHeHHq
[PACTHTENbHBIX M JKUBOTA
HBIX KJIETOK»

BBISIBUTH ocodeH
HOCTb WX CTPOEHUS
pa3HbBIX [IAPCTB

Ne /o [leneBass  ycraHoBkaKon-Bo |OCHOBHBIE BUABI AesiTellbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue ypoKa JacOB JAIOIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pYyIO-
3aHATHU BaHUE
1 . 3akOHOMEPHOCTH JKU3HU Ha KJIeTOYHOM ypoBHE (10 )
1 MHuoroobpasue kie- [O6o0menne panee usy-{M3yunts MHOTOOOpa4l Omnpenensartsb OTJIUYUTENbHBI§MUKPOCKOTT
TOK YEHHOTO MaTepuaa. 31e KJIETOK 3YKapuoT Y NpU3HA- KU KIETOK MPOKapHOT HUH(POBOH,

SyKapuoT.
[IpuBOINUTL NpPUMEPHl OPraHHU3MOE
MIPOKAapHUOT U 3yKapHOT.
XapakTepu3oBaTh CYILLECTBECHHbI(
MPU3HAKU JKU3HEAESITeIbHOCTH CBOA
OONHOXKMBYILIEH KIETKH W KIETKH|
BXOASILIEN B COCTaB TKaHU.
HaspiBaTh MMeEHa YUEHBIX, MOJIOKUB-
LIMX HA4ajo U3yUYEHHUIO KIIETKU.
CpaBHuBaTh CTPOCHHUY
PACTUTENIbHBIX U KUBOTHBIX KJIETOK.
@DuKCUPOBAThH Pe3yJbTaThI HAOIIO/IE-
HUH U JeNaTh BbIBOJBI.

Cobmonate npaBuia padoThl B KO
Here, oOpamenus ¢ JabopaTOpPHBIM

00opynoBaHUEM

MHUKpOIpena-
paThl.
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Ne /o [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y+{HICronb30Ba-
Tema Conepxanue YpOKa 4acoB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATUU BaHHE
2 Xumuuaeckune Bemie{O0o00menne panee u3y{M3yunTh XuMmMuueckuil Pasnuuate M Ha3blBaTb OCHOBHBIGMUKPOCKON

CTBa B KJICTKE

UEHHOTO MaTepHuana.
OCcoOEHHOCTH  XUMHYeH
CKOTO COCTaBa KHBOH
KJIETKH W €T0 CXOJICTBO Y
paSHbIX THUIIOB KJICTOK|

COCTaB y pa3HbIX THA
OB KJIETOK.

HEOPraHMYEeCKHe U OPraHuIeCKUe Be
IIECTBA KJIETKH.
OOmpsicHATL (PYHKIMHM BOJBI, MHHEA
paJIbHBIX BEIIECTB, OEJKOB, YIJIEBO-
1OB, JIMMUAOB M HYKJIEHHOBBIX KHCA

U POBOH,
naboparop-
HOe 00OopyIo-
BaHHE IO H3Y-
YEHUI0 XUMHA

Heopranuueckue u op- JIOT B KJIETKE. YECKOTO
raHU4YeCKUE  BEIECTBY CpaBHUBaTb XHUMHUYECKHUH COCTagCcoOCTaBa  KJie-
KJIETKH. Coneprxanug KJIe- TOK XUBBIX OPTaHM3MOB U TEJTOK
BOJbI, MUHEPAJIBHBIX CO- HEXHU- BOW IPUPOJIBI, AENaTh BHIBOMH]
JIel, YrJeBOJOB, JIMIIHA
OB, OEJIKOB B KJIETKE H
opranusme. Ux ¢pynxumnu
B KU3HENESATEIbHOCTH
KJIETKH

3 Ctpoenue knerku  [CTpYKTypHbIE gacTuM3yunuts pyHKIIH op4l Paznuuate ocHOBHBIE HacTH KieTku|L{npposoit
KJIETKH: MeMOpaHa, SII-{TaHOUIOB KJIETOK, BbIA HasbBath 1 OOBSCHATH CYLIECTBEH|MUKPOCKON W
PO, LUTOIJIa3Ma C OPra{ABUTb UX OTJIUYUTEIb- HbIe NPU3HAKH BCEX YacTel KJIETKU|TOTOBBIE MM
HOMJAMH W BKJIIOUEHHSI{HbIE OCOOCHHOCTH. CpaBHUBaTh OCOOEHHOCTH KJIETOKKpOIIpernapa-

Mi. OpraHouabl KIJIETKH
19§ 1) byHKINY]
MemOpaHHbIE U HEMEM-
OpaHHbIE OpraHOMIB,
OTJIMYUTENbHBIE OCOOEH
HOCTH UX CTPOEHUs W
(byHKIIIN

PACTEHMI1 U KUBOTHBIX
BrinenaTh U Ha3blBaTh CYyIIECTBEH-
Hble TPU3HAKU CTPOEHUs OpPraHOM-
NOB.
PasnuuaTth OpraHouAbI KJIETKU Hapu-
CyHKe yueOHHUKa.

OOBsICHATD (PYHKIIUH OTIAENBHBIX OpA
raHOUIOB B JKU3HENEATEIbHOCTH
PACTUTENIBHON U JKUBOTHOM KJIETOK

ThI
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Ne /o [leneBass  ycraHoBkaKon-Bo |OcHOBHBIE BUABI AesTelbHOCTH 00y-{HCronb30Ba-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
4 PasmHOXkeHUe KieT{Pa3zMHOKeHue KIeTKUU3yunTh  KU3HEHHbI | XapakTepuzoBath 3HaueHwe pas{lludposoii
KA U €€ )KM3HCHHBIHITyTEM [eNeHusT — OO-{UUKI  COMaTHYeCKOH MHO>KEHUS KJIETKU. MHKPOCKON !
LIKJT [lee CBOICTBO KJETOKKJIETKM Ha IpuUMepd CpaBHUBATh JelieHUE KJIETKU MPOKA{fOTOBbIE MU
OTHOKJIETOYHBIX UIETISIIMXCS KJIETON PHOT U BYKapUOT, JeNaTh BbIBObI HAKpOIIpenapa-
MHOTOKJIETOYHBIX ~ Opra{KOpeLIKa JIyKa OCHOBE CPaBHEHHS. ThI
HU3MOB. KnerodHoe ne- Onpenenatb NOHATHS KMUTO3» U
JICHUE y NOPOKAPUOT — CKJIETOUHBIA LUKI». POUKCUPOBATH
neeHne KJIETKU HaJBOe| pe3yibTaThl HAOMOAeHUH, popMyTH-
JleneHue KJIETKH y 3yKa- POBaTh BBIBOJIBL.
puoT. Muto3. ®a3el Mu- Cobmonate npaBuita padoThl B KaOu
T0o3a. JKW3HEHHBIH LHKII Here, oOpamenus ¢ 1abopaTOpHBIM
KJIETKH: HUHTepdasa, M obopynoBaHruemM
To3. PasneneHue kiie- OOBsiCHATD MEXaHHM3M pacIpernesne
TOYHOTO  COJEP’KUMOTO HUSl HAacCJeICTBEHHOIO MarepHuang
Ha JIB€ JOYEpHUE KJIETH MeXIy IByMsl JOUEPHUMH KJIETKaMN
KU. y IPOKapUOT U 3yKapHOT.
laboparopuas padbota HasbiBaTh 1 XapaKTepU30BaATHCTAAUH
Ne 2 KJIETOYHOI'O LIUKJIA.
«PaccmaTpuBaHne  MH- Habmonathb 51 OIHUCHIBATH
KpOTpenapaToB ¢ Jes- nensluecs: KIEeTKU MO TOTOBBIM
[IIIMUCS] KJIETKaMID» MHUKpOIIpena- paTam.
2 . 3aKOHOMEPHOCTH JKU3HU Ha OPraHu3MEHHOM ypoBHe (17 1)
5 bakrepun u Bupycel [PasHooOpasue bopMU3yunTh CymecTBeH-1 Boeinensite cymectBeHHble nmpusHakdLngposoit
OpPraHW3MOB.  OJHOKJIE-{HbIE TPU3HAKH OaKTe OakTepmii, LUAHOOAKTEPHI W BHPY{MUKPOCKON U
TOYHBbIC, MHOTOKJIETOY-PH, [IHaHOOAKTEPUH H COB. rOTOBbIE MU
Hble 1 HEKJIETOUYHBbIE. BUPYCOB OOmbsicHATH (Ha KOHKPETHBIX MPHME{KpOoIpenapa-
bakTepun Kak OJHOKJIE- pax) CTpOeHHE W 3HaueHue OaxkTe{Tel OaxkTepuii,

TOYHbIE JOSJEpHBbIE Op-
raHu3Mmel. Bupycel kak

HEKJICTOYHAs dbopma
pku3HU. OTINYUTEIbHBIE

pwii, THaHOOAKTEPUI 1 BUPYCOB.
PaccmarpuBarh U OOBSCHITH TO PH-
CYHKY y4eOHUKa MPOIeCe

naboparop-
HOe 00OpyIo-
BaHHE s
dukcauuu u




47

CKUMH OpPraHusMaMu —

3HAKOB CTPOCHUSA U

mpoHeCCOB XKUZHCACATCIIBHOCTU

Ne /o [leneBass  ycraHoBkaKon-Bo |OCHOBHBIE BUABI AesTeNbHOCTH 00y-{lIcroyb3oBa-
Tema Conepxanue ypoka JaCOB JAIOIIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pyIO-
3aHATHU BaHUE
ocobeHHOCTH OakTepuii 1 IIPOHUKHOBEHUS BUpPyCa B KIJIETKY WOKpallWBaHUs
BUPYCOB. 3HaueHue, €ro pa3sMHOXKEHMUSI. Oakrepuii 10
OakTepuii M BHPYCOB B [IpuBoauTh mpumeps! 3aboneBaHuii)l pamy
npupone BBI3BIBAEMBIX OAKTEPHSIMH U BHPYCa
MU
6 PacTutenbHbIll opradl TaBHBIE CBOHCTBa pac{YriyOutrs um 0600maTHl Boeinenmsite 1 0600mare cymecrseH-Llugposoit
HU3M U €r0 OCOOCH-TEeHWiIl: aBTOTPO(QHOCTB)CYIIECTBEHHBIE  IPHA Hble MpPU3HAKU PacTE€HUN M PaCTU{MUKPOCKON U
HOCTH HECIIOCOOHOCTh K aKTHB-3HAKH  PACTEHHH 1 TEJIbHON KIIETKU. rOTOBbIE MU
HOMY  I€peABH)KEHUIO[PACTUTENBHON KIETKH. XapakTepu30BaTh OCOOEHHOCTH MPO-KpoTpenapa-
pa3MelleHre OCHOBHBIX LIECCOB JKU3HEAEATENbHOCTU PacTe-THl, nadopa-
HacTell — KOPHS U TO- HUU: [IATAHUSA, IBIXaHUS[TOPHOE 000
Oera — B JIByX pa3HbIX doTocuHTE- 33, PA3MHOKEHHSL. pydoBaHUe s
cpenax. OcobenHoct CpaBHHMBaATh 3HAYEHHUE TMOJIOBOTO HIIPUTO-
PACTUTENIPHOM  KJIETKHU] Oecrosioro crnocoOOB Pa3MHOKEHUSATOBICHHS
MPUHAJIEKHOCTh K Y- pacTeHHUH, ieNaTh BbIBOJbI HAOCHOBEBPEMEHHBIX
KapuoTaM, Haju4iue KJiie- CpPaBHEHUSI. MUKpoIpena-
TOYHON CTEHKH, IJIaCTU/I OOBsICHATD POJIb PA3NUYHBIX PACTE{Pa-TOB
1 KPYITHBIX BAKyOJIEH. HUU B )KU3HH YEJIOBEKA.
CriocoObl  pa3MHOXKEHMS [IpuBOINUT, NpUMEPHl MCIOJb30BA-
pacTeHuii: TOJOBOE Y HUsl YEeJIOBEKOM pPa3HbIX CHOCOOOH
Oecronoe.  OcobeHHO Pa3MHOXKEHUSI PACTEHUH B XO3SIHCTBY
CTH TIOJIOBOTO Pa3MHOA U B IpUpOJE
PKEHUSI.
Tuner  Oecriosioro  pas-
MHO>KEHUsI.  BEereTaTHBA
HOE, CIOpamy, AeJIeHUA
€M KJIETKU HaJBOe
7 [lapcTBO rpuboB [['pubsl, ux cxonctBo d/late xapakrepuctuxy|l Brinensats u xapakrepu3onath cyme-Lindposoit
JInimaliHuku NPYTUMHU  3YKapUOTHUYE-CYLIECTBEHHBIX  IMpH- CTBEHHbIE MPU3HAKU CTPOEHUS] HMHUKPOCKON U

I'OTOBBIC
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My TIEPEIBIKEHUIO, 3a-
0oTa O MOTOMCTBE, IIO-
cTporika >xuni (THE3 N,
HOp). JleneHune IKUBOTH
HBIX 10 criocobaM 100bI-
BAHUS MMUIIH. PACTUTEIb-
HOSIAHBIE, XHUIIHBIE, I1a-
pasUTHYECKHE,
MaJaIbIIUKH, BCESIHbIE

HasbBaTh KOHKpPETHBIE MPUMEPH
PA3JIMYHBIX TUKUX KUBOTHBIX U HaH-
Oonee pacmpOCTPAHEHHBIX JTOMAII-
HUX )KMBOTHBIX.
OOBSICHATD POJIb PA3IHUYHBIX JKUBOTH
HBIX B KU3HH YEJIOBEKA.

XapakTepu3oBaTh COCOOBI MUTAHUS
pacceseHus], MepeKuBaHus HeOIaro-
MPUATHBIX YCJIOBUM U MOCTPOUKUKU-

JINI JKHBOTHBIMH

nonoruma
Ne /i [leneBass  ycranoBkaKon-Bo |OCHOBHBIE BUABI AeATeIbHOCTH 00y4{lIcrob30Ba-
Tema Conepxxanue ypoKa JacOB JAIOIIUXCS] HAa yPOKE/BHEYPOUHOMHHE OOOpyHO-
3aHATHU BaHUE
PACTEHUSIMH U JKUBOTHBI-IIPOLIECCOB  JKU3HEIeA rpuOOB M JIMIIAHHUKOB HA KOHKPET{MHUKPOIIperna-
MU — U OTJIMYHE OT HUX.[ATEIBHOCTH TPUOOB M HBIX MTPHIMEPaX. patbel  TpHuOOB,
Crenuduueckne  CBOM-TUIIAHHUKOB CpaBHuBaTh CcTpOoeHHE TpHOOB cArepOapHbIi
cTBa rpuboB. MHOr000- CTPOCHHEM pACTeHHH, JKUBOTHBIX HMaTepha
pasue u 3HaueHHe Ipu- JIMIIAHUKOB, 1€J1aTh BBIBOBL. rpuboB U -
OOB: TUIECHEBBIX, IS XapakTepHu30BaTh 3HAUCHNE IPUOOBHLIAHUKOB
MOYHBIX, JTMIIAHUKOB U1 IPUPOABI M YeJIO-
[apa3suTUYECKUX. JIn- BEKA.
[MIaHUKA KaK OCOObIg OTMeuaTb ONaCHOCTD SIIOBHUTHIX I'PH-
CUMOHMOTHYECKHE Opra- 00B U HEOOXOIUMOCTb 3HAHUS TIPa-
HU3MBI, ©X MHOroodpa- BUJI cOOpa rpuOOB B MPHUPOJIE
3He U 3HAUEHHUE
8 DK1BOTHBIM opra{Oco0eHHOCTH KUBOTHBIXBbimemuts u 060041 Boeigenste 1 06o0mare cymecrseH-BnaxHbie
HU3M U €ro OCOOCH-{OPraHM3MOB.  MPHHAA-IUTH CYIIECTBEHHBIY HbIe TIPU3HAKU CTPOCHUS U NPOLECIPenapaThl
HOCTH JIEKHOCTh K 9YKapUOTAM,|[IPU3HAKHA CTPOCHUS W COB JKHU3HEAEATENbHOCTH JKUBOTHBIX [JKHBOTHBIX
reTepoTpOPHOCTS, MPOLIECCOB  JKU3HEME- Habmronath 1 OMUCHIBATH OBEACHUEGPAZITMUHBIX
CHIOCOOHOCTh K aKTUBHO-STEIBHOCTH )KMBOTHBIX PKUBOTHBIX. TUTIOB

S . 3aKOHOMEPHOCTH B3aMMOOTHOIIEHUH OPraHu3MOB U cpensl (15 u)
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YUonopisaosus k3N HACpensl ku3HU opraHuszJlaTh xapakrepucTuky|l Breinenste 1 xapakrepusonarh cyme-Lindposas
3emiie MOB Ha 3emile. BOJHAsJOCHOBHBIM cpenam CTBEHHbIE TPU3HAKU CPeI JKU3HU HamadopaTopHs
HA3€MHO-BO3/yIIHAS,  [KU3HU Semute. IO HKOJIOTUH
Ne i/m [leneBast  ycraHoBkaKon-Bo |OCHOBHBIE BUABI AesiTeIbHOCTH 00y4{lIcronb30Ba-
Tema Conepxanue ypoKa YacoB JAIOIUXCSl Ha YPOKE/BHEYPOUHOMHHE 000pYyIO-
3aHATHU BaHUE
MOYBEHHAS, OpraHu3- HasbBaTh XapakTepHble NPU3HAKY(TATYMK  MYTA
MEHHasl. Y CIIOBUSI )KH3HH OpPraHu3MOB — OOUTATEJIeH STUXCPEHOCTH,  BIIAXKA
OPraHU3MOB B Pa3HbIX PKU3HMU. HoctH, pH, yrd
cpenax. KOJIOTHYECKH XapakTepHu3oBaTh YEePTH|IEKUCIIOTO  Ta-
(baxTOpHI: abrotuye- NPUCTIOCOO- JIEHHOCTH OPTaHW3MOB K3a 17
ckue, OwWoTHYEeCKHE W cpene ux oOuTaHusI. KHUCJIOPOJIA)
AHTPOTIOT€HHbBIE Pacrio3HaBaTh W XapakTEpPU30BATH
HKOJIOrHYeCcKHe (HaKTOPBI CPEAbI

QNEKTPOHHOM

JOKYMEHT NOANMCAH

noanmceLio

CepTtudmkat: 00835EA0BD7742F77E56038B6C670AD04A
Bnapeneu: ficyeBa AHxenvka AnbBrueBHa
Oencteutenen: ¢ 15.11.2023 go 07.02.2025




		2024-02-10T20:39:51+0300
	Ясуева Анжелика Альвиевна




