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IosicHuTeABHAS 3aNIMCKA

PaGouas mporpamma mo mo 6uo0ruu cocTaBieHa B coorBeTcTBuu ¢ TpedoBanusmMu @I'OC OO0,
YTBEPXKACHHOTO NprukazoM MuHucrtepcta oopa3zoBanus u Hayku PO ot 17.12.2010 roma Ne 1897 ¢
n3MeHeHusAMH oT 29.12.2014r., 31.12.2015r. Ha ocHOBaHUHU

OCHOBHOI1 0Opa3zoBarenbHOil nporpammsl MOY «Kpacnoapmeiickas OOLL»

OnucaHue IEHHOCTHBIX OPUEHTHPOB (cucmema 6a308blX HAYUOHANbHBIX YeHHOCmell)
Heanb:

0 (dopMHpOBaHHE CHCTEMBI OMOJOIMYECKMX 3HAHUHM KaK KOMIIOHEHTA LIEJIOCTHOCTH HAay4YHOU
KapTUHBI MUDA;

0 OBJIaJICHUE HAYYHBIM MOJX0A0M K PELIEHUIO PA3IMYHBIX 3a7a4;

M OBIIQJICHUE  YMEHMSIMH  (HOpMYyIUpOBaTh  THIOTE3bl, KOHCTPYMpPOBATh,  MPOBOIMTH
9KCIIEPUMEHTBHI, OLICHUBATh IIOJTYy4YCHHBIE PE3YJIbTATHI;

0 OBJIAJIEHUE YMEHHUEM COIIOCTABIIATH HKCIEPUMEHTAJIbHBIE W TEOPETHUUECKHUE 3HAHUSA C

OOBEKTUBHBIMH PEATHSIMH
KU3HU;

0 BOCIIUTAHHE OTBETCTBEHHOTO W OEPEKHOTO OTHOLICHHS K OKpYKAIOIIeW cpeie, OCO3HAHHE
3HAYNMOCTHU KOHIICTIIINHU yCTOfI‘IHBOFO Pa3sBUTHA,

0 ¢dopmupoBaHne yMmeHui Oe3omacHOro U 3((HEKTUBHOTO HCIOIB30BaHHE JAaOOPATOPHOTO
000pyI0BaHUs, MPOBEICHUE TOYHBIX H3MEPEHHH W aJeKBAaTHOH OICHKH MOJNYYCHHBIX PE3yJIbTaTOB,
NpEJCTaBICHUS HAaydHO — OOOCHOBAHHBIX AapryMEHTOB CBOMX JEHCTBUH IyTeM NPUMEHEHUS
MEXKIIPEMETHOTO aHaIN3a yIeOHBIX 33/1a4.

3agaun

N OpUEHTAllMsl B CHCTEME MOPAaJbHBIX HOPM M IIEHHOCTEH: MpU3HAHHWE BHICOKOW ILEHHOCTHU
KU3HM BO BCEX €€ TMpOSBICHUSX; 3/I0POBbS CBOETO M APYIHX JIIOJIEH; DKOJIOTMYECKOE CO3HAHUE;
BOCTIMTaHUE JIIOOBH K MPUPOJIE;

0 Pa3BUTHC ITO3HABATCIIbHBIX MOTHUBOB, HAIIPABJICHHBIX HA ITIOJIYYCHHUEC HOBOI'O 3HAHUSA O JKUBOH
npupoac; MO3HABATCIbHBIX KAa4CCTB JIMYHOCTH, CBA3AHHBIX C YCBOCHHCM OCHOB HAY4YHBIX 3HaHI/II71,
OBJIAACHUCM MCTOJaMHU UCCIICIOBAHUS ITPHUPOIbI, (bOpMPIpOBaHI/ICM HUHTCJIICKTYAJIbHBIX YMCHHﬁ;

0 OBJIaACHUC KJIIFOYCBBIMH KOMIICTCHTHOCTAMM y‘IC6HO — I103HAaBaTCJIIbHBIMMU,
I/IH(I)OpMaI_[I/IOHHBIMI/I, HCHHOCTHO — CMBICIIOBBIMH, KOMMYHUKATHBHBIMU,

1 hopMupoBaHHE TO3HABATEILHON KYJIBTYpBhl, OCBAUBAEMOI1 B ITpOLIECCE O3HABATEIBHOM
JESATEIbHOCTU U ATETUYECKOU KYJIbTYPhl KaK CIIOCOOHOCTH K SMOLIMOHAIBHO — LIEHHOCTHOMY
OTHOILIEHUIO K 00BEKTaM XKHBOM MPUPOJIBI.



O01as XapakKTepUCTUKA Y4eOHOr0 MpeaMeTa 1o rogamM o0y4eHust

KOJI-BO
KJ1acc
4acoB B OCHOBHBIE U3y4aeMbl€ Pa3eIibl
o0y4eHus
bVIle
5 Knace
35 buonorus .baktepuu, rpudsl, pacTeHuUs.
6 Kjacc 35 buonorus. MHOroo6pasue moKphITOCEMEHHBIX PACTCHUN
JKuBOTHBIE, UX CTPOCHHE, )KU3HEAEATEILHOCTh, MHOTOO0pa3ue, pacpoCcTpaHeHue,
7 kyacc 70 MIPOUCXOXKICHNE, UICTOPHUECKOE Pa3BUTHE ,TPUCIIOCOOIICHHOCTh K CpeflaM OOWTaHUs,3HaYCHHE B
MPUPOJE U )KM3HU YEJIOBEKA.
CrpoeHue ¥ )KU3HEAeATEIIbHOCTh OPraHu3Ma YelloBeKa,
8 kiacc 70
IpaBuJIa OKa3aHusl MEPBOM MOMOIIH, MPABHJIA JUYHON TMTHEHBI.
Pa3znoo6pasue, ctpoeHne 1 (pyHKIIUH KUBBIX CYIIECTB U MPUPOJAHBIX COOOIIECTB,
9 knacc 68 pacnpoCTpaHeHue, IPOUCXOKACHUE U PA3BUTUE OPIaHU3MOB, UX CBSI3H IPYT C IPYTOM U C HEXKUBOU

MIPUPOJION.




Ilnanupyemble pe3yabTaThl JHYHOCTHBIE, MeTANIpeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHsI KOHKPETHOI0 Y4eOHOI0 nmpeaMeTa, Kypca
5 knacc
JInyHocTHEIE:
Oco3HaBaTh €IMHCTBO U LEIOCTHOCTh OKPYKAIOIIETO MUPa, BO3MOXXHOCTHU €r0 MO3HABAEMOCTH M 0OBSICHUMOCTH Ha OCHOBE JIOCTHXKEHUN HAYKH.
[TocTeneHHO BBICTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pEHHE.

Oco3HaBaTh HOTpC6HOCTL N T'OTOBHOCTSH K CaMOO6p330BaHI/IIO, B TOM YHMCJIC 1 B paMKax CaMOCTOSITEILHOMN JACATCIIbPHOCTH BHC IIIKOJIBI.

OI_IGHI/IBaTB JKU3HCHHBIC CUTYAllUH C TOUYKU 3PCHUS 0€e301acHOTO 06p338. JKU3HU U COXPAHCHUA 300POBbA. O1eHUBaTh
3KOJIOTMYECKUMN PHUCK B3aMMOOTHOIIICHHH YEIIOBEKA U IMpupoabI.

CDOpMI/IpOBaTB 9KOJIOT'MYCCKOC MBIMIJICHUC: YMCHHUEC OLICHUBATH CBOIO ACATCIIBHOCTD U MMOCTYIIKU APYTrUX JHOIICFI C TOYKHU 3pCHUA COXPAHCHUSA oxpymaromeﬁ
CpCAbl — I'apaHTa >XU3HHU U 6J1arononyq1/1;1 J'IIOI[@I71 Ha 3eMiie.

MeranpeameTHble:
Pezynamuenvie YY/I:
CamMocTosATenpHO 00HAPYKUBATH U (POPMYITUPOBATH YUEOHYIO TPOOIEMY, ONIPEENSTh LIelb YIeOHOU e TEeNbHOCTH, BHIOMPATh TEMY MPOEKTA.

BriaBurath BEpCHUHN PCIICHUSA HpO6J’IeMH, 0CO3HaBaTh KOHEYHBII pe3yJiibTar, BLI6I/IpaTL N3 MIPEJIOKCHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA JOCTUIKCHUA
OeIu.

CocTaBnsTh (MHAMBUIYAJIHO WU B TPYIINE) TUIaH PELIeHUS MpoOaeMbl (BBIIOIHEHUS IPOEKTA).

Pa6otas no I1any, CBEPATH CBOU I[CI\/'ICTBI/IH C ICJIBIO U, IpU HGO6XOI[I/IMOCTI/I, HCIIPABJIATDH OImMOKU caMOCTOITEILHO. B AUajore ¢ yauTejiieM
COBCPHICHCTBOBATHL CaMOCTOATCIIBHO BBIpaGOTaHHBIe KPpUTCPpUH OLICHKU.

Ilo3nasamenvuvie YY/[:
AHanM3upoBaTh, CPABHUBATH, KJIACCU(PHUIIMPOBATH U 00001IaTh (DaKThI U SABICHUS. BBISBIATH MPUUUHBI U CIEICTBUS IPOCTHIX SIBICHUU.

Ocy1iecTBIATh CpaBHEHHE, CEPUALIMIO U KITACCU(PUKAINIO, CAMOCTOSATEIBHO BEIOMPAsi OCHOBAHUSI U KPUTEPHUHU JJIS YKAa3aHHBIX JIOTHYECKUX OTeparuii;
CTPOUTH KJIacCU(UKAINIO HA OCHOBE TUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHUIIAHMS).



CTpOI/ITI) JIOTHYCCKOC pacCCyKACHUEC, BKIIIOYAIOIIECE YCTAHOBJIICHHUE IIPUYNHHO-CIICACTBCHHBIX CBsI3CH. CO3,I[aBaTB
CXEMATUYCCKHUC MOJCIN C BBIACJICHUCM CYIICCTBCHHBIX XapPaKTCPUCTUK 00BEKTA.

CocTaBnsTh TE€3UCHI, pa3IMyYHbIE BUJIbI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbiBaTh HH(OPMALIKIO U3 OJAHOTO BUA B Ipyroi (TaOauIly B TEKCT U
np.).

BreIuThIBaTH BCE YPOBHH TEKCTOBOM MH(POpPMAIIHH.

YMeTh ornpenensiTh BO3MOKHbIE HCTOUHUKHU HEOOXOJUMBIX CBEACHUN, IPOU3BOAUTH TOMCK MH(POPMALIUK, AHAJTU3UPOBATh U OLIEHUBATh €€ JI0CTOBEPHOCTb.

Kommynuxamuenwie YY/[:

CaMOCTOSATEIFHO OPTaHU30BBIBATH YUEOHOE B3aMMOJICHCTBHE B IPYyIIE (ONPEaeIATh OOIIUE EeTH, PACIIPEISISITh POJIH, IOTOBAPUBATHCS JIPYT C IPYTOM U
T.J.).

IIpeaxmeTHbIE:

OIIPEAEIIATH POJIb B IPUPOJE PA3IUYHBIX I'PYIIT OPTraHU3MOB;

— OOBSICHATH POJIb )KUBBIX OPTAaHU3MOB B KPYTOBOPOTE BELIECTB IKOCHCTEMBI.

— IPUBOAUTH MPUMEPHI MPUCTIOCOOIEHUI OPTaHU3MOB K cpejie 0OUTaHUS U OOBSICHITh UX 3HAUYCHUE;

— HaXOJUTh YEePThI, CBUACTENHCTBYIOIINE 00 YCIOKHEHUH KUBBIX OPTaHU3MOB IO CPABHEHHIO C MPEAKaMH, U JaBaTh UM OOBSICHEHUE;
— OOBSCHATH MPUCTIOCOOIEHUS HA PA3HBIX CTAAUAX KU3HEHHBIX IIUKIIOB.

— O6L${CH5[TI> 3HAYCHUC JKUBBIX OpFaHI/ISMOB B JKU3HU U X03$[I\/'ICTB€ YCJIOBCKaA.

— NePpCHUCIIATh OTIIMYUTCIIBHBIC CBOMCTBaA JKHBOTO,

— paznuuath (1o TabIuIle) OCHOBHBIC TPYIIIBI KUBBIX OpraHU3MOB (OakTepuu: 0e3bsiepHbIE, SAepHbIC: TPUObI, PACTEHUS, )KUBOTHBIE) U OCHOBHBIE TPYIIIHI
pacTeHu# (BOAOPOCIH, MXH, XBOIIIH, IJIAYHBI, MAIIOPOTHUKH, TOJIOCEMEHHBIE U I[BETKOBBIE);

— OIpeNEeNsATh OCHOBHBIE OpraHbl pacTeHUN (YaCTH KIIETKH);

— OOBSACHATH CTPOCHUE U )KU3HENIEATEIbHOCTh U3YUEHHBIX TPYIII )KUBBIX OpPraHU3MoB (0aKkTepuu, rpuObl, BOJOPOCIN, MXH, XBOIIIHY, IJIAyHbI, MAalIOPOTHUKH,
rOJIOCEMEHHBIE U IIBETKOBBIE);

— IMIOHUMAaTh CMBICI OHOJIOTHYECKUX TCPMHHOB,

— XapaKTCPU30BaATb MCTObI OMOJIOrNYECKOM HAayKHn (Ha6J’IIO,Z[eHI/IC, CpaBHCHHE, DKCIICPUMCHT, I/I3MepeHI/Ie) " UX POJIb B TIO3HAHUHA JKHBO IpUpPOIbI,



— IIPpOBOAUTDH OMOJOrHYeCKUEe OIBITH U OKCIICPUMCHTEI U 00BACHATH UX PE3YIBTATHI; I10JIB30BATHCA YBCINYNUTCIbHBIMU HpI/I60paMI/I U UMETH 3JICMCHTAPHBIC
HAaBBIKW NPUT'OTOBJICHUA U U3YUCHUS IPCIIapaTOB.

— HCIIOJIL30BaTh 3HAHMS OUOJIOTHU npu CO6JIIOI[CHI/II/I ImpaBuUJI HOBCGI[HGBHOﬁ T'UTUCHDBI,
— pas3jindaTtb C’LCI[O6HBI€ U AJOBUTBIC FpI/I6bI " PaCTCHUA CBOEH MECTHOCTH.









6 Knacc
JInyHOCTHBIE:

- Oco3HaBaTh €IMHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIETO MUPA, BO3MOKHOCTH €0 TT03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN HAYKH.
- [TocTenenHo BbICTpanBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHUE.
- Oco3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K CAMOOOpPA30BaHUIO, B TOM YHCIIE H B pAMKaX CAMOCTOSTEIbHON e TEILHOCTH BHE
ITKOJTBI.
- OneHuBaTh )KU3HEHHBIE CUTYAIIHH C TOYKH 3peHUs 6€30MacHOr0 00pasa »KU3HU U COXPAaHEHUS 37J0POBbSI.

- OIIGHI/IBaTI) AKOJIOTMYCCKUM pHUCK B3aHMOOTHOIIICHUN YE€I0BEKa U Mpupoabl.

- ®opMHpoBaTh IKOJIOIMUECKOE MBIIIJICHUE: YMEHHE OLICHUBATh CBOIO JIEATEIBHOCTh M MOCTYIKH APYTUX JIOJAEH ¢ TOYKU 3PEHUS COXPaHEHHUS
OKpY>KalolIel cpeibl — TapaHTa KU3HU U 0JIaronoay4us Jroaen Ha 3emIe.

MeranpeamerHble:
Pezynamuenvie YY/I:
- CamocTtosTensHO 00HapyKUBaTh U (OPMYIHPOBATH yUEOHYIO MPOOIJIEMY, ONPEAEIIATH 1IeTb YUeOHOH 1eATeIbHOCTH, BEIOUPATh TEMY IPOEKTA.

- BriaBurath BCpCUHN PCUICHUA HpO6JICMBI, 0CO3HaBaTh KOHEYHBIM pe3yiibTar, BBI6I/IpaTB N3 MPEAJIOKCHHBIX U UCKAaTh CaMOCTOATCIIBHO CpCACTBA
JOCTHIXKCHMUSA 1ICIIN.

- CocTaBnaTh (MHAWBHIYAIBHO WU B TPYIIIE) TUTAH PEIICHUS TTPOOIEMBbI (BBITTOJIHEHHS TIPOEKTA).
- PaGoras no miany, CBEpsSTh CBOU JAEUCTBUS C 1IEJIbIO U, IPU HEOOXOJUMOCTH, UCTIPABIATH OUIMOKH CaMOCTOSATEIBHO.
- B nunarnore ¢ yunteneM coBepIIEHCTBOBATH CAMOCTOSITENILHO BhIPAOOTaHHbBIE KPUTEPUU OLIEHKH.

Hoznaseamenvnvie YY/I:

- AHaIM3uUpOBaTh, CPABHUBATH, KJIACCUPUIIMPOBATH U 0000111aTh (DAaKThI U SIBJICHUS. BBISBISATH IPUUUHBI U CIEACTBUS MPOCTHIX SBICHUM.



-OcCylIecTBIATh CPAaBHEHHE, CEPUALMI0 U KIACCU(UKALMIO, CAMOCTOSTEIbHO BbIOMpPAas OCHOBaHMS M KPUTEPUM Ul YKA3aHHBIX JIOTUYECKUX OIeparuii;
CTPOUTD KIACCHU(PUKALIUIO HA OCHOBE JUXOTOMHUYECKOT0 JeCHUs (Ha OCHOBE OTPHILIAHMUS).

- CTpOI/ITL JIOTUYCCKOC paCCyKACHNEC, BKIIIOYAIOMCC YCTAHOBJIICHUEC NPUYNHHO-CIICACTBCHHBIX CBSI3CIA.
- COSI[aBaTb CXCMATUYCCKUC MOJCIIN C BBIACICHUCM CYHICCTBCHHBIX XaPAKTCPUCTUK 00BeKTA.

-COCTaBIIATh TE€3UCHI, Pa3IUYHbIC BUIBI IJIAHOB (TIPOCTHIX, CJAOXKHBIX U T.11.). [IpeoOpa3oBbIBaTh HHGOPMAIHIO U3 OJJHOTO BHA B IPYToi (TaOJIHIly B TEKCT H
np.).

- BeIuuTHIBaTh BCE YPOBHU TEKCTOBOW MH(DOPMAITUH.

- YMeTh OMpeaACIATL BO3MOXHBIC MCTOYHUKHU H€O6XOI[I/IMI)IX CBGHCHHﬁ, MPOU3BOAUTL ITOUCK HH(l)OpMaIII/II/I, AHAJIN3UPOBATE U OLCHHBATHL €€
JOCTOBCPHOCTD.

Kommynukamuenwvie YY/I:

CaMOCTOSITENbHO OPTaHH30BBIBATh YUEOHOE B3aUMO/ICHCTBUE B TpyIIIE (ONpPEAEIATh OOLIHE M, PAaCTIPEALIISTh POJIU, JOTOBApUBATHCS IPYT C APYTOM H
T.J0.).

IIpeamerHsle:
OOBSICHATB POJIb PACTEHUH B COOOIECTBAX U UX B3aMMHOE BIUSHHE APYT HA ApYTa;
— IPUBOAUTH MPUMEPHI MPUCIIOCOOIEHUN [IBETKOBBIX PACTEHUH K cpezie 00MTaHUs U OOBSCHATH UX 3HAUCHHUE;

— HaXOJUTb Y€PThbl, CBUACTCIbCTBYIOIIHNC 00 YCIIOXHCHUH KUBBIX OPTraHU3MOB 110 CPABHCHHUIO C MPEAKAMHU, U JaBaThb UM O6”I)$ICH€HI/Ie;
— OOBICHSITE HpI/ICHOCO6J'IeHI/I$[ Ha pasHbIX CTaAHAX XU3HCHHBIX [IUKJIOB.

— O00OBICHATHL 3HAYEHUE OBETKOBBIX paCTeHI/Iﬁ B JKM3HH U XO3SHCTBE UEIOBEKA: HA3LIBAaTh BaKHCHIIINEC KYJIbBTYPHBIC 1N JICKAPCTBCHHBIC PACTCHUA cBoOEH
MCECTHOCTH.

— pasnauyaTh [IBETKOBBIE PAaCTEHUs, OJTHOI0JIbHBIE U IBYAOJIbHbIE, IPUBOANUTH IPUMEPHI pACTEHUI U3yYEHHBIX CEMEMCTB [BETKOBBIX PACTEHUH (MaKCUMyM —
Ha3bIBaTh XapaKTepHbIE MPU3HAKU [BETKOBBIX PACTEHUN U3YUYEHHBIX CEMEICTB);

— ONpeeNsiTh OCHOBHBIE OPTaHbl PACTEHHUM (JIUCT, CTe0EIb, IIBETOK, KOPEHBD);

— OOBSICHATH CTPOCHHUE U JKU3HENIEATEIBHOCTh [IBETKOBOTO PACTEHHUS;



— MOHUMATh CMBICT OMOJOTHYECKUX TEPMHHOB;
— NPpOBOAUTH OMOJIOTMYECKHE OMBITHI 1 SKCIICPUMCHTBI U OOBSICHATH MX PE3YyJIbTATHI.

— co01I01aTh U OOBSCHATH NpaBUJa MOBEJACHUSI B IPUPOJE.
-pa3nuyaTh ChbeJOOHBIE U SOBUTHIC IIBETKOBBIE PACTEHHSI CBOCH MECTHOCTH.

7 Knacc
JInyHOCTHBIE:

- YuuThCs HCHOJIB30BaTh CBOU B3IJISAALI Ha MUD JIA 00BACHEHUS Ppa3INIHbIX CPITyaL[I/Iﬁ, PCUICHHA BO3HHUKAKOIIUX npo6neM Hn H3BJICYCHUA
JKU3HCHHBIX YPOKOB.

- Oco3HaBaTh CBOM MHTEPECHI, HAXOAUTh U M3y4yaTh B YUeOHHKAX IO pa3HbIM IpeaMeTaM Marepuai (U3 MakCMMyMa), UMEIOIINNA OTHOILIEHHE K
CBOUM HHTEpECaM.

'HpI/IO6peTaTL OIIBIT YYAaCTHUA B JACJIaX, IPUHOCAIIHNX I10JIb3Y JIFOASAM.

- Y4uTbCS caMOCTOSITETIBHO BBIOMpAaTh CTWUJIb MOBEJEHMS, MPUBBIUKU, oOecneunBaronie 0e30nacHblii 00pa3 KHU3HM M COXpPAHEHHE 3/I0POBbS —
CBOETO, a TaK K€ OJM3KUX JIOAEH U OKPYKAFOIHUX.

- BriOupaTh mocTymnku, HaleJICHHbIE Ha COXpaHEHHWE M OEpekHOe OTHOIICHHE K MPHUpPOJE, OCOOCHHO >KMBOM, M30eras MpPOTHUBOMOJIOKHBIX
IIOCTYIIKOB, [IOCTENEHHO y4ach U OCBAUBAsl CTPATETUIO PALIMOHAIBHOTO IIPUPOIOIIOIB30BaAHUS.

- Hcnoap30BaTh SKOJOTMYECKOE MBIIIICHUE I BBI60pa CTpaTerun COOCTBEHHOTr'O MOBEACHUS B KAUECTBE OJJHON U3 [IEHHOCTHHIX YCTaHOBOK.

-CpCIICTBOM Pa3BUTHA JTUYHOCTHBIX PC3YJIbLTATOB CIYXKUT yqe6HBIﬁ MaTepurall, U IpexKAC BCCro NpOAYKTUBHLIC 3aJaHUA y‘-IC6HI/IKa, HAalCJICHHBIC HA YMCHUC
OLICHUBATh:

— pHUCK B3aMMOOTHOIIICHHI YeIOBEeKa 1 IpUpoakbI.



MeTanpeameTHble:

Pezynamuenvie YY/I:
- CaMocTOsATENHHO OOHAPYKUBATH U (POPMYITHPOBATEH MPOOIEMY B KJIIACCHOW U MHAUBUAYAIBHON Y4eOHOU 1eATETHbHOCTH.

- BeinBurate Bepcum pemieHus mpooaeMbl, 0CO3HABAaTh KOHEUHBIA Pe3ysbTaT, BEIOUPATh U3 MPEIOKEHHBIX U UCKaTh CaMOCTOSITENIbHO CPEICTBA
JOCTHKEHHUS LICIIH.

- CocTaBnATh (MHAWBHIYAIBHO WU B TPYIIIE) TUTAH PEIICHUS TPOOIEMBbI (BBITTOJTHEHHS TIPOEKTA).

- PaGotas mo npenioKeHHOMY U CaMOCTOSITEIIbHO COCTABJICHHOMY IUIaHY, UCHOJIb30BAaTh HAPSAY C OCHOBHBIMM M JIONOJHHUTEIbHbBIE CPEICTBA
(cripaBoYHas IMTEpATypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED).

- PaboTath Mo caMOCTOSTENIEHO COCTABJICHHOMY IUIAHY, CBEPSISCh C HUM U IICJIBIO ICATEIIbHOCTH, HCTIPABJIAS OIMIUOKH, UCIIONB3YsI CAMOCTOSTEITLHO
nojo0paHHbIe cpeACcTBa (B TOM uucie u MHTepHeT).

- CBOOOJIHO IMOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKH M CAMOOIICHKH, UCXO/IS U3 1ICJIM U MMECIOIIHUXCS KPUTCPUEB, pa3inuyas pe3ysbTar
U CIOCOOBI IEHCTBUH.

-B xoje npencraBiieHns MPOEKTa JaBaTh OLEHKY €ro pe3yibTaTaM.
'CaMOCTOSITCHBHO OCO3HAaBaTh NPHUYHHBI CBOCTO YCIICXa UJIM HCYCIICXAa U HAXOAUTh CHOCOGBI BbIXO/Jla U3 CUTyalluHl HCYCIICXaA.
Hoznaseamenvnwvie YY/[:
- AHaIM3MPOBaTh, CPABHUBATH, KIIACCH(PHUIIUPOBATH U 0000IATH TOHATHS:
— AaBaTh OIPCACIICHUEC IIOHATHAM HAa OCHOBC U3YYCHHOI'O HAa Pa3JIMYHbIX MPEAMCTAX Y‘I66HOF0 Marcpuraia,
— OCYIIECTBIISAT JOTUYECKYIO ONIEPAIMIO YCTAHOBJICHHS POJAO-BUAOBBIX OTHOIIICHUH.

- CTpouTh JIOrMUECKOE pacCy KICHHE, BKIIIOUAIOIEE YCTAHOBIEHUE IPUYNMHHO-CIIEICTBEHHBIX CBS3EH.

- IlpencraBisiTe HHGOPMALINIO B BUAE KOHCIIEKTOB, TAOJHII, CXeM, rpauKOB.



- IIpeoOpa3oBbiBaTh HH(OPMALIMIO U3 OJHOTO BUJA B APYroil U BeIOMpaTh yaoOHYIO s cedst hopMy (pUKCAM U MpeACTaBlIeHUs HHPOPMAIIUK.
[IpencraBnsaTs nHGOPMAIHIO B ONTUMAIBHON (hopMe B 3aBUCUMOCTH OT aJipecarta.

- ITlonumasi MO3UIUIO JPYrOro, pa3iuyaTh B €ro pPeud: MHEHHE (TOUYKY 3pEHHS), O0Ka3aTelIbCTBO (APTYMEHTHI), ()aKThl, TUIIOTE3bI, aKCHOMBI,
Teopuu. JlJs 3TOro camMoCTOSITENbHO HCIIONB30BaTh PA3IUYHbIE BUABI YTEHHUs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMUTENIBHOE, MOUCKOBOE), MPHEMBI
CITyLIAHUSI.

- YMETh HUCIIONb30BaTh KOMIIBIOTCPHBIC 1 KOMMYHHUKAIIUOHHBIC TCXHOJIOTUU KAaK MHCTPYMCHT IJIA JOCTHUIKCHHSA CBOHX ueneﬁ‘ YmMeTh BBI6I/IpaTI>
aJIeKBaTHbBIE 3a]]aue HHCTPYMEHTAJIbHBIE IPOTrPAMMHO-aNapaTHbIe CPEJICTBA U CEPBUCHI.
Kommynuxamuenwie YY/[:
-Ot1crauBasi CBOIO TOUKY 3pEHHUs, IPUBOIUTH apryMEHTHI, TOATBEPKAas UX (haKTaMU.

-Y4YUTbCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHIO, C IOCTOMHCTBOM MIPU3HABATH ONTMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) M KOPPEKTHPOBATH €TO0.
-YMeTh B3MJISTHYTh Ha CUTYAIUIO ¢ MHOW MO3UIIUU U JJOTOBAPUBATHCS C JIIOJIbMH MHBIX TIO3UITUH.
IIpenmeTHbIe:
- OIIPEIEIATE POJIb B IPUPOAE U3YUEHHBIX IPYIII )KUBOTHBIX.
— MIPUBOJIMTH IMPUMEPHI MPUCTIOCOOJIEHUN KUBOTHBIX K Cpejic OOUTaHUS U OOBSICHATH UX 3HAUCHHE;

— HaXOJUTb YCPThl, CBUACTCILCTBYIOIIHNC 00 YCHIOXHCHUH KUBOTHBIX 110 CPABHCHUIO C IPCAKaAMH, U JaBaTb UM O6’b$ICH€HI/Ie;

— OOBSICHSATH HpI/ICHOCO6H€HI/ISI Ha pa3HbIX CTAAUAX JKU3HCHHBIX IIUKIIOB.
— 00BSICHATH 3HAYECHHE KUBOTHBIX B )KH3HU U XO35HCTBE YCJIOBCKA,

— HNPUBOJUTL IMPHUMCEPLI U XAPAKTCPU30BATH BAXKHBIX IJIS KU3HU U XO03SiCTBAa YEI0BEKA KHMBOTHBIX (O6HT8TCJ'I€I>1 JKWJIMI, I1apa3uToB, INCPECHOCUYHUKOB

OoJie3Hel, HACEKOMBIX-OIBIUTUTENCH, OOIECTBEHHBIX U KPOBOCOCYIIIMX HACEKOMBIX, IIPOMBICTIOBBIX PhIO, OXOTHUYbE-ITPOMBICIOBBIX IITHUI] U 3BEPEH, JTOMAIIHUX
JKUBOTHBIX U IIp.) HA IIpUMeEpe CBOEI MECTHOCTH, OOBSICHATh UX 3HAUEHUE.

— pa3jin4aTb (HO Ta6J'II/II_IC) OCHOBHBIC I'PYIIIIBI ) KUBOTHBIX (HpOCTeI‘/JII_HI/Ie, TUTIbl KNIICYHOIIOJIOCTHBIX, IIJIOCKUX, KPYTJIBIX W KOJIbYAaTbhIX qepBeﬁ, MOJITFOCKOB,

WIEHHCTOHOTMX (B T.4. KJAcChl paKkooOpa3sHbIX, HACEKOMBIX, IAyKOB), XOPAOBBIX (B T.4. KJIacchl pbIO, 3€MHOBOJHBIX, MPECMBIKAIOIIMXCSA, NTHI U
MJIEKOIIMTAIOLINX );

— OOBSICHATD CTPOCHUC U KUSHCACATCIPHOCTh U3YUCHHBIX I'PYIIII ) XUBOTHBIX (HpOCTeI}’IIHPIe, KHIICYHOIIOJIOCTHBIC, IIJIOCKHUE, KPYTJIBIC U KOJIbYATBIC YCPBU,

MOJUTIOCKH, YWICHHCTOHOTHE (B T.4. paKooOpa3HbIe, HACEKOMBIE, NTAyKH), XOPAOBBIE (B T.4. PBIObI, 36MHOBOIHBIE, TPECMBIKAIOIIUECS, ITHIIBI U MIIEKOTIHTAIOIINE);

— XapaKTCPU30BaTh OCHOBHBIC 3KOJOTHUYCCKUC I'PYIIILI U3YYCHHBIX I'PYIII )KUBOTHBIX



— IIOHUMATh CMBICJI 6I/IOJ'IOFI/ILIGCKI/IX TepMI/IHOB;

— pa3au4aTh BaXKHEHIIIME OTPSIABl HACEKOMBIX M MJICKOTTMTAIOIITNX;

— IIPOBOJIUTH HAOTIOZCHUS 32 KU3HEACITCIIBHOCTHIO JKUBOTHBIX, OMOJIOTHYECKHE OTIBITHI M SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTaThI.
— co0Jr0/1aTh ¥ 0OBSCHATH TIPABUIIA TIOBEICHUS B TIPUPOJIC;

— XapaKTepHU30BaTh CIIOCOOBI PAIIMOHAIBHOTO UCTIOIB30BAHUS PECYPCOB )KMUBOTHBIX Ha MPUMEPE CBOETO PETHUOHA.

— UCIOJIB30BaTh 3HAHUS OMOJIOTHUHU TIPU COOJIIOICHUHN TTPaBUJI TIOBCEHEBHOM TUTHEHBI;

— OCYIIECTBIISATh JTUYHYIO MPOPUIAKTUKY 3a00JI€BaHN, BEI3BIBAEMBIX MAPa3UTHICCKUMHU KUBOTHBIMHU.

8 knacc

JINYHOCTHbBIE:

-IToctreneHHo BrICTpauBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHHE:

— C YUCTOM 3TOTO MHOFOO6p33HH IOCTCIICHHO BBIpa6aTBIBaTB CBOHM COOCTBEHHBIE OTBETHI Ha OCHOBHBIC KH3HEHHBIC BOIIPOCHI, KOTOPBIC CTABUT JINIHBIN
JKM3HECHHBIN OIIBIT,

— YUUTHCA MPHU3HABATHb MIPOTHBOPCYMNBOCTD U HC3aBCPIUICHHOCTb CBOMX B3IJISII0B HA MHUP, BOBMOKHOCTb UX U3MCHCHMUA.

- YYuThCS HCIIONB30BaTh CBOU B3IV Abl HAa MHUP JIA 00BACHEHHS PA3IUIHBIX CHTyaHHﬁ, PCUICHNA BO3HUKAKOMIUX HpO6HeM N H3BJICYCHUA
JKU3HCHHBIX YPOKOB.

- Oco3HaBaTh CBOM MHTEPECHI, HAXOAWTh M M3yd4aTh B YUCOHHKAX IO Pa3HBIM IMpeaAMeTaM Marepual (M3 MaKCMMyMa), UMEIOIINA OTHOIICHHUE K
CBOHMM HHTEPECAM.

- HpI/IO6peTaTB OIIBIT Y4JAaCTH: B ACJIaX, IPUHOCAIIUX ITOJIB3Y JIFOASAM.

- Y4uTbCS CaMOCTOSITETIBHO BBIOMpAaTh CTHUJIb MOBEJEHMS, MPUBBIUKY, oOecneunBaroniie 0e30nacHblii 00pa3 KHU3HM U COXPAHEHHUE 310POBbS —
CBOETO, a TaK ’K€ OJIM3KUX JIOAEH U OKPYKAIOIIUX.

- Y4UTBbCS CAaMOCTOSITENIBHO MPOTUBOCTOSITh CUTYaLUSIM, TPOBOLMPYIOLIUM HA MOCTYIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3/J0POBBIO.



- CpencTBOM pa3BUTHSA JIMYHOCTHBIX PE3YyJIbTaTOB CIY)KUT y4eOHBIH MaTepuall, ¥ MPeXJe BCEro NMPOJIyKTUBHBIE 3aJaHUsl yueOHUKa, HalleIeHHbIE
Ha — YMEHHE OLICHUBATD:

— PUCK B3aUMOOTHOUIICHUH Y€JIOBEKA U IIPUPOJIBI;
— [IOBEJICHUE YEJIOBEKA C TOUKH 3PEHUS 310pOBOT0 00pa3a sKU3HHU.
MeranpeamerHsie:

Pezynamuenvie YY/I:
- CamocTosATeNbHO OOHAPYKUBATh U (POPMYITHPOBATH MPOOIEMY B KJIIACCHOM U MHAMBUAYAIbHON Y4eOHO 1eATeIbHOCTH.

- BoiaBurate Bepcuu penieHus: IpodieMbl, 0CO3HaBaTh KOHEUHBIN pe3yNbTaT, BHIOUPATh U3 NMPEIIOKEHHBIX U UCKAaTh CAMOCTOSITEILHO CPE/ICTBA
JOCTHKEHHUS 1ICJTH.

- CocTaBnaTh (MHAMBUAYAIBHO WM B TPYIIIE) IUIaH PELLIEHUS IPOOIeMbl (BBIIIOIHEHHS IPOEKTA).
- [lonOupate K Kax10# mpobdaeme (3aaaue) aieKBaTHYIO el TEOPETUUECKYIO MOAETb.

- Palotas mo npenioKeHHOMY U CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY, UCHOJIb30BAaTh HAPSAY C OCHOBHBIMM M JIONOJHHUTEIbHbBIE CPEICTBA
(cripaBoYHas IUTEPATypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED).

- PaboTarh 1Mo caMOCTOSTEIEHO COCTABJICHHOMY TIIAHY, CBEPSSCH C HUM U IENBIO JICITeILHOCTH, UCTIPABIISS OMIMOKH, UCTIONB3YS CAaMOCTOSITEIIEHO
nojo0paHHbIe cpeAcTBa (B TOM uncie u MHTepHeT).

- CBOOOJIHO IMOJIb30BATHCS BHIPAOOTAHHBIMU KPUTEPHSIMH OLIEHKH M CAMOOIICHKH, UCXOSA U3 IeJIM U MMCIOIIUXCS KPUTEPUEB, pa3ndas pe3yibTaT
U CIOCOOBI IEHCTBUH.

- B xoxne MNPEACTaBJIICHUS ITPOCKTA AdBATh OLICHKY €0 pe3yJibTaTaM.
- CaMOCTOATEIBHO 0CO3HABATh IMIPUYIHUHEBI CBOCTO YCIICXa WM HCYCIICXAa U HAXOAUTh CIIOCOOBI BbIXOJa U3 CUTyallUu HCYCIICXA.

- I[aBaTB OLICHKY CBOUM JIMYHOCTHBIM Ka4Y€CTBAM U YC€pPTAM XapaKTepa (((KaKOB 5[))), OMPCACIIATh HAIIPABJIICHHUA CBOCTO pa3BUTHUSA (((KaKI/IM g Xouy
CTaTb», «4TO MHE AJId 3TOT'O0 HAJ0 CI[GJ'IaTI)»).

Hoznaeamenvnwvie YY/[:

- AHaTM3UpPOBaTh, CPABHUBATD, KJIACCU(UITUPOBATH U 0000IIATH MOHITHS:



— J1aBaTh OMpe/IeIICHUE TIOHATHSIM Ha OCHOBE U3YUEHHOTO HA PA3IMYHBIX IpeIMeTaX yaeOHOro MaTepHara.
- CTpOWTB JIOTHYECKOE PaCCyKIEHHE, BKIIOYAOIIEe YCTAHOBICHHE TPUIHMHHO-CIICICTBEHHBIX CBSI3CH.
- [IpeacraBnsaTe nHGOPMAITHIO B BHIE KOHCTICKTOB, TAaOJHUII, CXeM, TpauKOB.

-IIpeo6pa3oBeiBaTh MHGOPMAIMIO W3 OJHOTO BHUAA B JAPYro W BHIOMpaTh ymoOHyrO 1 cebst Gopmy dukcanmm u mpenactaBieHUs HHGOpMAIUH.
[IpencraBnsaTh HHGOPMAILIHIO B ONITUMAIILHON (hOpME B 3aBHCHMOCTH OT aJpecaTa.

-[ToHnMast MO3UIMIO JIPYTOTo, pazinyaTh B €ro peyd: MHEHHUE (TOUKY 3pEHHs), TOKA3aTeNbCTBO (apryMeHTHI), (DaKThl; TUIIOTE3bl, aKCUOMBI, Teopuu. s
3TOTO CAMOCTOSITEIIHHO MCIIOJIF30BaTh PA3IMYHbBIC BU/IBI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMHUTEIILHOE, TIONCKOBOE), IPUEMBI CITYIIIAHUSI.

- Camomy co3maBaTh HCTOYHUKM HHGOPMAIMM Ppa3HOTO THNA W JUIS Pa3HBIX ayJuUTOpHH, COOMI0AaTh WH(GOPMAIMOHHYIO THIHEHY M IIpaBUja
MH(POPMALIMOHHOM O€30MaCHOCTH.

Ymems ucnonvzosams KOMIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHN KaK HHCTPYMEHT /IS IOCTHIKECHUS CBOMX Liesieil. YMeTh BEIOMpATh a1eKBaTHbIC
3aaa4€ HHCTPYMCHTAJIbHBIC MTPOrpaMMHO-alIapaTHBIC CPCACTBA U CCPBUCHL.

Kommynuxamuenwie YY/[:

- OTcTanBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apryMEHTHI, MOATBEPKAast UX (haKTaMu.

- B auckyccun yMeTh BBIIBHHYTh KOHTPApPTyMEHTHI, iepedpazupoBaTh CBOIO MBICIIb (BJIQICHUE MEXAaHU3MOM SKBHBAJICHTHBIX
3aMEH).

-Yunuthcs KPUTUYHO OTHOCHUTBLCA K CBOCMY MHCHHIO, C JOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTH CBOCT'O MHCHUS (CCJII/I OHO TaKOBO) H KOPPCKTHUPOBATH €IO.

- IloHumas HO3ULHUIO IPYroro, pasiauyaTh B €ro peyd: MHEHHE (TOYKY 3peHMs), HOKAa3aTeIbCTBO (apryMEHTbI), (DAaKThl; THUIOTE3bl, AKCHOMBI,
TEOPUH.

IIpeamerHbIe:
- xapaKTemeBaTL BHGMGHTapHI)Ie CBCACHUA 06 3M6pI/IOHaJ'H)HOM 158 HOCT3M6pHOHaJIBHOM pa3BI/ITI/II/I YCJIOBCKaA.
— OOBSCHATH HEKOTOPbIE HAOII01aeMbIe MPOIIECCHI, TPOXOIAIINE B COOCTBEHHOM OpPTaHU3ME;

— O6T>${CH$ITB, noyemy (1)14314‘1601(1412 TpyA U CIIOPT 6J'Ial"0TBOpH0 BJIMAIOT Ha OPpTraHU3M;

— HCTIONB30BaTh B OBITY AJIEMEHTAPHBIC 3HAHUSI OCHOB ICUXOJIOTUHU, YTOOBI YMETh 3(h(PEKTHUBHO 0OIIaThCs (0 YETOBEUYECKHX TeMIIepaMEeHTaX, IMOIUIX, UX
OMOJIOrMYECKOM UCTOYHHUKE U COLIMAIbHOM CMBICIIE).



— BBIACIATH OCHOBHBIC (byHKI_[I/II/I opraHnu3ma (HI/ITaHI/Ie, ABIXaHWUEC, BBIACICHHUC, TPAHCIOPT BCIICCTB, pasApakUMOCTb, POCT, Pa3BUTHUC, pa3MHO)KeHI/I€) n
O00BACHATH UX POJIb B €TI0 )KU3HCACATCIBHOCTH,

— XapaKTepH30BaTh OCOOCHHOCTH CTPOEHUS 1 )KU3HEIEATEITHHOCTH KIETKH;
— O0BACHATH OMOJOTHUYECKUI CMBICH pa3AelieHUs OPraHoB U (QYHKIINH;
— XapaKTepH30BaTh, KaKk KPOBEHOCHAsI, HEPBHAS M YH/IOKPHUHHAS CHCTEMBI OPTaHOB BBIIOIHSAIOT KOOPANHHUPYIOIIYIO (DYHKIUIO

B OpPTraHU3ME;

— O0BACHSATH, KAKOBA POJIb OMTOPHO-ABUTaTEILHON CUCTEMBI B 00ecTieueHU N (PYHKITUI epeIBIKEHUS U MOIep KaHus (PYHKIUH IPYTUX CUCTEM OPTaHOB;
— XapaKTepHU30BaTh, KaK IIOKPOBBI NOJICPKUBAIOT OCTOSTHCTBO BHYTPEHHEHN CPEbl OpTaHU3Ma;

— OOBSICHSTH, KAKOBA POJIb OCHOBHBIX (DYHKIMI Opranu3Ma (MUTaHue, AbIXaHHe, BbleJIeHNE) B 00eCIIeYeHUH HOpMaIbHON KU3HEAESITEIbHOCTH;
— XapaKTepHu30BaTh BHYTPEHHIOIO CPEAy OpraHu3Ma M CIIOCOOBI MOAEPKaHus ee MMOCTOSHCTBA (TOMEoCTasa);

— O0OBACHATH, KaK YEJIOBEK Y3HAET O TOM, YTO MPOUCXOAUT B OKPYXKAIOILEM MHUPE, U KAKyI0 pOJIb B 3TOM UTPAET BBICIIAs HEPBHAS JAEATEIBHOCTh U OpraHbl
YYyBCTB;

— XapaKTepHU30BaTh OCOOCHHOCTH CTPOCHUS M (PYHKIIH PETIPOYKTUBHOM CUCTEMBI;
— OOBSICHATH OMOJIOTUYECKHUI CMBICT Pa3MHOKEHHS ¥ TPUYMHBI €CTECTBEHHON CMEPTH;

— OOBSICHATH BaKHEUIIHE MCUXUICCKHE (DYHKIMH YEIOBEKa, YTOOBI TIOHUMATh Ce0sl U OKPY)KAIOUINX (COOTHOIICHHE (PH3HOIOTHYECKUX U TICHXOJIOTHYECKUX
OCHOB B TPHUPO/IC YETIOBEKA U T.I1.);

— XapaKTepHU30BaTh OMOJOTHUECKUE KOPHH PA3INYHU B TIOBEACHUN M B COLMAIBHBIX (DYHKIMAX KEHIIUH U MYXYHUH (MaKCUMyM).
— Ha3bIBaTh OCHOBHbBIE IIPAaBUJIa 3/JOPOBOT0 00pa3a KU3HH, (PAKTOPBI, COXPAHSIONIME U pa3pyllatolIie 3[0pPOBbE;

— MOHUMATh, K KAaKUM IOCJIEACTBUSAM NMPUBOIUT HApyILIEHHE BAXHEUIINX (PYHKLIUI opraHu3Ma (HapylieHrue oOMeHa BEIeCTB, KOOpAUHALUU (YHKIHNN);

— BBIABIIATH IPUYMHBI HAPYIIECHUS OCAHKU U Pa3BUTUSA IIJIOCKOCTOIINS,
— OKa3bIBaTh MEPBYIO MIOMOUIb IIPU TPABMAX;

— NPHUMCHATHL CBOU 3HAHUWA AJId COCTABJICHUA PCIKHUMaA JHA, Tpyda U OTAbIXA, ITPABUJI paAllMOHAJIBHOT'O IMUTAHUSA, IOBECACHHWA, TUTUCHBI;

— Ha3bIBaTh CUMIITOMBI HEKOTOPBIX PACIIPOCTPAHEHHBIX OOJIE3HEH;



— OOBSCHATH BpeJl KypeHUs ¥ YIOTpeOIeHUs aJIKOT0JIsl, HAPKOTUKOB



9 knacc
JInyHOCTHBIE:
- [TocTeneHHO BBICTpanBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33pEHHUE:

— OCO3HaBaTb COBPCMCHHOC MHOFOO6paSI/Ie THUIIOB MHPOBO33PCHMUA, O6IJ_IGCTBCHHBIX, PCIMI'HO3HbIX, ATCUCTUYCCKUX, KYJIbTYPHBIX Tpa,I[PIL[I/Iﬁ, KOTOPBIC
OMMpCACIIAOT pa3HbIC 00BSICHEHHS IMPOUCXOAAIICTO B MUPCE,

— C YUCTOM 3TOro MHOFOO6pa3I/I$I IIOCTCIICHHO Bblpa6aTI)IBaTI> CBOM COOCTBCHHBIC OTBETHI HA OCHOBHBIC >KU3HCHHBIC BOIIPOCHI, KOTOPLIC CTABUT JIMYHBIN
JKU3HEHHBIN OIIBIT,

— YUUTBHCA IPpU3HABATH IIPOTHBOPCYHUBOCTD U HE3AaBCPIHICHHOCTD CBOUX B3TJIAA0B HA MHUP, BO3BMOKXHOCTb UX U3MCHCHUS.
-YUHUTECS HCITOJIB30BAaTh CBOM B3IV bl HA MUAP JIA 00BsCHEHHS Ppa3siIMIHbIX CI/ITyaHI/Iﬁ, pEeICHU BOSHUKAIOIITNX np06neM " U3BJICYCHUS JKU3HCHHBIX YPOKOB.

- Oco3HaBaTh CBOM HMHTEPECHI, HAXOJWTh M M3y4yaTh B YYEOHHKAX IO Pa3HBIM MpeaMeTaM Marepuan (M3 MakCUMyMa), UMCIOIIUI OTHOIICHHE K
CBOMM HHTEpECaM.

-Mcnonb30BaTh CBOM MHTEPECHI Ui BHIOOpa MHIUBUAYAIbHOW 00pa30BaTeNIbHON TPaeKTOpUH, MOTEHIMATIBHON Oynymield npodeccuu U COOTBETCTBYIOIIETO
npoUILHOTO0 00pa30BaHUs.

- HpHOGpCTaTB OIIBIT Y4YaCTH: B JACJIaX, IPUHOCAIIUX ITOJIB3Y JIFOASAM.

- Y4uTbCS CaMOCTOSATENIBHO BBIOMpaTh CTHJIb MOBEJEHMS, MPHUBBIYKH, OOecreuuBaronye Oe30macHblii 00pa3 KU3HU M COXpPaHEHUE 3710POBbS —
CBOETO, a TaK K€ OJIM3KUX JIOAEH U OKPYKAFOIUX.

- Y4UTBbCS CaMOCTOSTENILHO MPOTUBOCTOSITH CUTYalUSIM, TPOBOLUPYIOLIUM HA MOCTYIKH, KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 3/J0POBBIO.

- BwiOupaTh TOCTYIIKHM, HaIlEJICHHBIE Ha COXpaHEHHE M OEpeXHOE OTHOIICHHE K MPHUPOJAE, OCOOCHHO >XWBOW, M30eras MPOTHUBOIOJIOXKHBIX
IIOCTYIIKOB, [IOCTENEHHO y4ach U OCBauBasi CTPATETUIO PALIMOHAIIBHOTO ITPUPOIOIIOIb30BAHMUS.

- Yuurbcs y6C)K,Z[aTB APyrux JIoaeH B HGOGXO)II/IMOCTI/I OBJIaACHUA CTpaTCFHCﬁ palluOHAJIBHOT'O TPHUPOAOIIOJIb30BaAHU.
-Hcnionp30BaTh 3KOJOTMYECKOE MBIIICHUE A1 BBI60pa CTpaTerun COOCTBEHHOT'O MMOBEJCHMS B KAUECTBE OJHOM M3 [IEHHOCTHHIX YCTaHOBOK.

- Cpe,Z[CTBOM Pa3BUTHUA JIMYHOCTHLBIX PE3YJILTATOB CIIYKUT y‘-Ie6HBII>i MaTepurall, 1 NpCKAC BCCTO MMPOAYKTHUBHBIC 3a/JaHUA y‘-Ie6HI/IKa, HAIlCJICHHLIC HA — YMCHHC
OLICHUBATh:



— pUCK B3aMMOOTHOIIICHHI YeIOBEeKa U MMpUPOAHI;
— MOBCACHHNEC YCIIOBCKA C TOYKH 3PpCHHUA 3JOPOBOI0 06pa3a KH3HH.

MeTtanpeameTHblie:
Pecynamuenvie YY/I:
- CamocTosATEeTpHO OOHAPYKUBATH U (POPMYITUPOBATH MPOOJIEMY B KJIIACCHON M MHANBUIYATbHON yueOHOM NeSITeIbHOCTH.

- BI)II[BI/IFaTI) BCpCUHN PCHICHUA HpO6JIeMI)I, 0CO3HaBaTh KOHCUHKIN pE3yibTar, BI)I6I/IpaTI> N3 NPCIJIOKCHHBIX W HUCKAThb CAMOCTOATCIBHO CPCACTBA
JOCTHIKCHUA L CIIHN.

-CocTaBiATh (MHIMBUIYyaTbHO WM B TPYIIE) IUIAH PEeIIeHUs MPOoOJieMbl (BBITOTHEHUs mpoekTa). -IlogOupats k Kaxaon
npobiieMe (3aaue) aJIeKBaTHYIO €l TEOPETUYECKYIO MOJIEb.

- Paboras nmo npeasio)kKeHHOMY U CaMOCTOSITEIbHO COCTaBIIEHHOMY IUIaHy, MCIOJIb30BaTh Hapsly C OCHOBHBIMU U JIOTIOJIHUTEJIbHBIE CPENICTBA
(cripaBoYHas IMTEPaTypa, CIOKHBIE TPUOOPHI, KOMIBIOTED).
- [InanupoBaTh CBOIO MHANBUAYAIBbHYIO 00pa30BaTENbHYIO TPAEKTOPHUIO.

- Pabortarh 1m0 caMOCTOSITEIBHO COCTABIICHHOMY ILIaHY, CBEPSSACH C HUM U II€JIbI0 JCSITEIIbHOCTH, UCTIPABIISISE OMIMOKH, UCIIONIB3YSI CAMOCTOSITEIHLHO
noobpaHHbIe CpeacTBa (B TOM uncie u UHTepHeT).

- CB00OOMHO MONBE30BATHCS BHIPAOOTAHHBIMH KPUTEPUSMU OLIEHKH M CAMOOIICHKH, UCXO/I U3 IIeNTM U UMEIOIINXCS KPUTEPUEB, pa3anyas pe3ylbTar u
CITOCOOBI JIEUCTBUIA.

- B xone MNPEACTABJICHUS ITPOCKTA AaBATh OLICHKY €0 pE3yjibTaTaM.
- CaMOCTOSATEILHO 0CO3HABATH IMPUYIHUHEI CBOCTO YCIICXa WM HCYCIICXAa U HAXOUTh CIIOCOOBI BbIXOJa U3 CUTyallUu HCYCIICXA.

- YMETh OLICHUTh CTEIICHb YCIICHIHOCTHU CBOEH HHHHBHﬂyaHLHOﬁ O6pa30BaTCJ'IBHOI71 ACATCIIBHOCTH.

-JlaBaTh OlIEHKY CBOMM JTUYHOCTHBIM Ka4eCTBaM M YepTaM XapakTepa («KaKoB 5»), ONMPEAEIsATh HAMPABICHHUS CBOETO Pa3BUTHUS («KAKUM sl XOUY CTAaThy», «4TO
MHE JUIsl 3TOTO HAJ0 CIIETIaTh).

Hoznasamenvnvie YY/I[:
- AHaIM3UpPOBaTh, CPABHUBATH, KIACCH(PUIIMPOBATH K 0000IATH TOHSTHS:
— JaBaTh OMpe/IeJICHNE TTOHITHSIM HAa OCHOBE M3YUYEHHOTO Ha Pa3IUYHBIX MPEIMETax yueOHOTO MaTepHaa;



— OCYIIECTBIISATH JOTUYECKYIO ONEPAINIO YCTAHOBIICHUS POJA0-BUIOBBIX OTHOIICHHIA;

— 0000mIIaTh MOHATHS — OCYIIECTBIISATE JIOTHUECKYIO OIEPAIHIO TIEPEeX0/ia OT MOHATHS C MCHBIIIUM 00EMOM K TIOHSATHIO C OOJIBIIIUM 00BEMOM.
- CTpOUTh JOTUYECKOE PACCYKACHUE, BKIIOUAOIIEE YCTAHOBICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH.

- Co3nmaBaTh MOJENM C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa, MPeoOpa3oBBIBATH MOJENHU C IENbI0 BBISBICHHUS OOIIUX 3aKOHOB,
ONpEAEIAIOIUX JaHHYIO IPEAMETHYIO 00J1aCTb.

- [IpencraBnsaTs nHGOPMAIHIO B BUJIE KOHCTIEKTOB, TAOJHII, CXeM, Tpa(HKOB.

- IIpeoOpa3oBbiBaTh HHPOPMAIMIO U3 OJHOTO BUAA B APYroi M BeIOUpaTh yaoOHYyIO Wid ceds Gpopmy (ukcanuu u mpeacTaBieHus WHGOPMaLUU.
[IpencraBnsaTs nHGOPMAIHMIO B ONTUMAIBHOHN (popMe B 3aBUCHMOCTH OT a/ipecara.

- TloHumas no3unuio Apyroro, pa3anyaTh B €0 peun: MHEHUE (TOUKY 3pEHus), I0Ka3aTeIbCTBO (ApTyMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH.
JJ1s 3TOr0 caMoCTOATENbHO UCIOIB30BATh PA3JIMUYHbIE BUBI UTEHHS (M3yUarolee, IPOCMOTPOBOE, 03HAKOMHUTENIbHOE, IIOUCKOBOE), IPUEMBI CITyIIaHHS.

- CamoMy co3zaBaTh HCTOYHMKM MH()OpPMALMU Pa3sHOrO TUNA W JUISL Pa3HbIX ayAMTOpPHUH, cOOM0aTh MH(MOPMALMOHHYIO TMIHEHY U IpaBHJIa
MH(GOPMAIIMOHHON 0€30MaCHOCTH.

- YMeTh MCHOIB30BaTh KOMIIBIOTCPHBIC 1 KOMMYHHUKAIIMOHHBIC TCXHOJOIMM KaK HHCTPYMCHT JJII JOCTUKCHHA CBOUX ueneﬁ. YMeTh BI>I6I/IpaTI>
AJICKBATHBIC 3a/1a4€ HHCTPYMCHTAJILHBIC IPOTPAMMHO-AIIIIapaTHBIC CPEACTBA U CCPBUCHI.

Kommynuxamuenvie YY/I:
- OTcTanBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH apTyMEHTBHI, MOATBEPKAAS UX (PaKTaMu.
- B nuckyccun ymMeTh BBIABUHYTh KOHTPAapryMEHTHI, epedpazupoBaTh CBOKO MBICIIb (BJIaJCHUE MEXaHU3MOM SKBHUBAJIEHTHBIX

3aMEH).

- YuuTbCs KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHMIO, C JOCTOMHCTBOM IpU3HABaTh OIIMOOYHOCTH CBOETO MHEHHs (€CIM OHO TaKOBO) M
KOPPEKTHUPOBATH €rO.

- Ilonumas no3uLMIO IPyroro, pa3inyaTh B €r0 peyr: MHEHUE (TOUKY 3pEHUs ), TOKa3aTelbCTBO (apryMEHThI), (aKThl; THIIOTE3bl, AKCUOMBI, TEOPUU.
- YMeTh B3IIIHYTh Ha CUTYalMIO C NHOM MO3ULIMU U JOTOBAPUBATHCA C JIFOJbMH WHBIX IMO3UIIUH.

IIpeamerHsle:



- OOBACHATH poJIb OMOPa3HOOOpa3us B MOJEP)KaHUH OMOCHEPHOTO KPYroBOPOTa BEIIECTB.

— XapaKTepnaoBaTL HHAUBUAYAJIBHOC PA3BUTHEC OpPraHU3Ma (OHTOI‘GHGS), O6pa3OBaHI/IC IIOJIOBBIX KJICTOK, OIINIOAOTBOPCHHUC U Ba)KHEHIIIME 3TaIlbl OHTOI'CHE3a
MHOT'OKJICTOYHBIX

— OOBSICHATH IPUPOAY YCTOHYUBOCTH HOPMAILHOT'O OHTOTCHE34;
— IIpuBOIUTH TPUMEPHI MPUCTIOCOOJICHUH Y pACTEHUH U )KUBOTHBIX.

— MHcmonp30oBaTh 3HAHUS II0 3KOJOTHUH JUIA OINTUMAILHOM OopraHu3anvn 60pB6I)I C I/IH(l)CKIII/IOHHI)IMI/I 32160JI€B3HI/I$IMI/I, BpCAUTCIIIMA  AOMAIIHCTO M
HpI/cha,Z[e6HOFO XOSHﬁCTBa;

— HOJ‘ILSOB&TBCH 3HAHUSIMMU I10 TCHETHUKE U CCIICKOWUU JIA COXpaHeHI/I}I HOpOI[HOf/i YUCTOTHI AOMAIIHUX KWBOTHBIX (0068.1(, KOIIICK, aKBapI/IyMHBIX pr6, Kyp H
ap.);

— CobnronaTh NpoGUIAKTHKY HACJIEICTBEHHBIX OOJIE3HEHH;

— Wcnonp30BaTh 3HaHUA 110 TEOPUH 3BOJIIOLUU JJI ONTHUMAJIbHOM OpraHu3aluuu 00phObl ¢ MHPEKIMOHHBIMU 3a00JIEBaHUSAMHU, BPEAUTEISIMHU JIOMAIIHETO U
npuycageOHOro X03ucTBa.

— HaxoauTthb B NposIBIEHUSX )KU3HEASSATEILHOCTH OPraHU3MOB O0IIMe CBOICTBA )KMBOTO U OOBSICHATH UX;
— XapakTepu30BaTh OCHOBHBIE YPOBHHU OPraHU3ALMH KUBOTO;

— ITonmMmatsh POJIb pECryjadaiun B obecrnieueHN KHU3HCICATCIIbPHOCTH H 5BOJJIOIMH XWUBBIX CHCTEM, a OJIA 3TOI'O H€O6XOI[I/IMO HaXOJUThb O6paTHI>I€ CBs3U B
MMPOCTBIX CUCTEMAX U UX POJIb B IIPOLECCAX q)YHKLII/IOHI/IpOBaHI/ISI U pa3BUTHUSA ) KUBBIX OPTraHU3MOB;,

- Hepe‘-II/ICJ'IHTL OCHOBHBIE MOJ0KESHHUS KIETOYHOM TCOpHU,

- XapaKTemeBaTL OCHOBHBIC CTPYKTYPHBIC 3JICMCHTBI KJIICTKHU, UX (I)YHKL[I/II/I " POJIb B KU3HCACATCIIbBHOCTU LECJIOIr0 OpraHu3ma, 0COOEHHOCTHU CTPOCHUA
KJICTOK pa3HbIX HAPCTB KHUBBIX OPIraHU3MOB;

— XapakTepu3oBaTb 0OMEH BELIECTB B KJIETKE U €r0 YHEPreTUIECKOe 00eCIIeUeHHE;

— XapakTepu3oBaTh MaTepHaIbHbIE OCHOBBI HACJIECTBEHHOCTH M CIIOCOOBI JIeIEHUS KIIETOK;

— YMeTb M0JIb30BaThCsl MUKPOCKOTIOM, TOTOBUTDH U pacCMaTpHUBaTh MPOCTEUIIINE MUKPOIIPENaparhl;

— OOBsICHATH OCHOBHBIE (pr3HnoIOrHUYecKre GYyHKIMU YeT0BeKa U OMOJIOTMYECKUI CMBICT UX PETYIISALUHY;
— OOBACHATH OMOJIOTMYECKHI CMBICT U OCHOBHBIE ()OPMBI pa3MHOKEHHS OPTaHU3MOB;



— Paznu4aTh OCHOBHBIC q)aKTOpI)I CpCAbl U XapaKTCPU30BATh 3aKOHOMEPHOCTH UX BJIMAHUSA HA OPTaHU3MbI B pa3HbIX Cpeaax O6I/ITaHI/I$I;

— Ilonp30BaTbesl MOHATUAME 00 KOJIOTMYECKOW HUINE W KM3HEHHOW (popme, OMOIEHO3€e, IKOCHCTEME, OMOTeoleHO3e U OMOTeOXUMUIECKOM KPYTOBOPOTE,
MPOYLIEHTaX, KOHCYMEHTaX U PelyleHTax, MUIIEBON MUpaMuie, MUIIEBbIX LETsX;

— XapaktepuzoBaTh Ouocdepy, €€ OCHOBHbIE (PYHKIIMU U POJIb )KU3HU B UX OCYIIECTBICHUU;

— KnaccudummpoBaTh )KUBBIE OPTaHU3MEI TI0 UX POJISIM B KPYTOBOPOTE BEIICCTB, BBIACIATE ST MUTAHUS B IKOCHCTEMAX;

— XapakTepu3oBaTh MPUINHBI HU3KOH YCTOMYHUBOCTH arpO3KOCHCTEM;

— [IpuBOANTH MpUMEPHI N3MEHYNBOCTH U HACJIEICTBEHHOCTH Y PACTCHHU U )KUBOTHBIX U OOBSICHATh TPUUYUHY ITOTO SIBJICHUS;

— XapakTepu3oBaTh 3aKOHbI HacyieqoBanus ['. Menaensi, uX MUTOJIOTUYECKUE OCHOBBI, OCHOBHBIE TIOJIOKEHHUSI XPOMOCOMHON TEOPUU HACTEACTBEHHOCTH;
— XapakTepu3oBaTh NPUPOY HACIEICTBEHHBIX OOJE3HEH;

— OOBSICHATH BOJIIOLIMIO OPTaHUYECKOTO MUpa U €€ 3aKOHOMEPHOCTH (CBUIETEIHCTBA 3BOJIOIMH, OCHOBHBIE TOJI0XKEHUS TEOPUHU €CTeCTBEHHOro orbopa Y.
JlapBuHa, yueHusi 0 BUJAE U BHJ000pa30BaHMU, O TJABHBIX HalpaBlIeHUsAX dBoronuoHHoro mpomecca A.H. CesepuoBa, TeopHio HCKycCTBEHHOro ordopa Y.
JlapBuHa, METO/BI CENEKIMH U UX ONOJIOTHYECKUE OCHOBBI);

— XapakTepu3oBaTh MPOUCXO0KIEHUE U OCHOBHBIE 3Tallbl BOJIIOLUY KU3HU;

— OOBACHATH MECTO YeNIOBEKA CPEJIU )KUBOTHBIX M 3KOJIOTHYECKHE MPEANOCHIIKN IPOUCX0XKICHUS YETOBEKA;

— XapakTepu30BaTh OCHOBHBIE COOBITHS, BBIJICIUBIINE YEJIOBEKA U3 )KUBOTHOTO MUpA.

— XapakTepu30BaTh HKOJOTHUECKUE MTPOOIIEMBI, CTOSIIUE TEpe]] YET0BEUECTBOM;

— Haxoauth npoTHBOpEUHs MEXy AeSTeIbHOCTBIO YeIOBEKa U MIPUPOJION U MpeyiaraTb CHocoObl yCTpaHEHUS 3TUX IPOTUBOPEUHIL;

— OOBSICHATD U JOKa3bIBaTh HCO6XO,I[I/IMOCTL GCpC)KHOl"O OTHOIIICHHA K )KUBBIM OpTaHHU3MaM.

— IlpumensTs GMONOrMYecKre 3HAHUS AJI OpraHU3alMK U IUIAHWPOBAHUS COOCTBEHHOI'O 3J0POBOTO 00pa3a >KU3HU M JIEATENHOCTH, OJaronoiy4usi CBoei
CeMbH U 0JaronpusTHOMN cpesibl OOMTaHMsI YEJIOBEUECTBA.

BbINyCKHUK Hay4YUTCS IBbIlIyCKHHK MOJIYYHT BO3MOKHOCTh HAYYHUThCS

Kuevie opeanuszmol

- XapaKTepu30BaTh 0COOEHHOCTH CTPOEHHS U IPOLIECCOB coOuoaTh IpaBuiIa paboOThl B KaOMHETe OHOJIOTHH, C
PKU3HEIEATEIbHOCTH OHOIOTUYECKUX 00BbEKTOB (KIIETOK, MOJIOTHYECKUMHU MTPHUOOpaMH U HHCTPYMEHTAMU;

OpraHU3MOB), UX MIPAKTUYECKYIO 3HAUUMOCTb; UCIIOJIb30BaTh MPUEMBI OKa3aHUS IEPBOM MOMOIIY MPU



- IPUMEHITh METOJbl OMOJIOrMYECKON HAyKH MJisl H3y4YeHUS

KJIETOK M OPTaHW3MOB: IIPOBOJUTH HaONOleHUsT 32 JKUBBIMU
OpraHu3Mamu, CTaBUTh HECJI0)KHBIE Ouosiorn4yeckue
PDKCIIEPUMEHTBI U OOBSICHATh  UX pe3ynbTaThl, OIIUCBIBATH
Orosornyeckue oObEKTHI U IPOLIECCHI;

- ACII0JIb30BaTh COCTaBJIAIOLIME UCCIIEI0BATENBCKON U IIPOCKTHOM
1eATEIbHOCTH 110 M3Y4YEHUIO KUBBIX OpraHu3MOB (mpuBOAUTH

JTOKa3aTCJIbCTBA, KJ'IaCCI/I(bI/IIII/IPOBaTI), CpaBHHBATb, BBIABJIATH
B3alIMOCBSI3H);
B CHCTEME IIO3HAaBAaTCJIIbHBIX

-OPUEHTUPOBATHCS LIEHHOCTEMN:

OLICHUBATh WH(OPMALIHIO O KHUBBIX OpraHu3smax, noJy4yaemMyo W3
Pa3HBIX HCTOYHHUKOB; IMOCIEACTBHUS JEATEIb-HOCTH

[pUpOJIE.

YCJIOBCKAa B

OTpaBJICHUN SITIOBUTHIMU rpubamu, SITIOBUTHIMU
pacTeHUsIMHU, yKycax KUBOTHBIX; paboThI c
ONPEACTUTEISIMU pacTeHui;  BBIPALIUBAHUSA u
PA3MHOKEHUS KYJIbTYPHBIX pacTeHui, JIOMaIlHUX
DPKBOTHBIX;

- BBIJIEJIATH ACTETUYECKUE TOCTONHCTBA OOBEKTOB )KMBOM
[pUPOJIBL;

- OCO3HAHHO COOJII0/1aTh OCHOBHBIE NPUHIIUIIBI U MpaBUia
OTHOILIEHUS K KUBOU MPUPOJIE;

FOPUEHTHUPOBATHCS B CHUCTEME MOPAJIbHBIX HOPM H
[IECHHOCTEH 10 OTHOIIEHHUIO K 00BEKTaM KUBOU MPUPOIBI
IpU3HAHUE BBICOKOW IIEHHOCTH »XHU3HU BO BCeX &

[POSIBJICHUSX, 3KOJOTMYECKOE CO3HAHME, 3MOLMOHAIBHO-

[ICHHOCTHOE OTHOIIEHHE K 00bEKTaM KUBOU MPUPO/IbI);

- HaXOaUuThb I/IH(bOpMaIIHIO O paCTCHUAX W XUBOTHBIX B

HaYYHO-TIONYJIIPHOU JIUTEpaType, OMOJIOTUYECKHX




Ha

CJIOBApSAX U CIPABOYHHKAX, AHAJIM3UPOBATh, OLICHUBATh €€ U
MEPEBOIUTH U3 OJJHOU (DOPMBI B APYTYIO; - BHIOMPATH 1I€JIEBBIE U CMBICIIOBBIE YC

Z[GflCTBHSIX 1 IOCTYIKax IO OTHOIICHHIO K JKHUBOI mnpupone.

rAaHOBKHU B CBOUX

Yenosek u e2o 300posve

- XapaKkTepHu30BaTh 0COOEHHOCTU CTPOCHHMS U MTPOLIECCOB KU3HEIEATEIbHOCTH
OpraHu3Ma 4eoBeKa, UX MPAKTUYECKYI0 3HAYMMOCTh;

- MPHUMEHATh METO]Ibl OMOIOTUYECKON HayKH MPU U3YUEHUU OpraHu3Ma
4eJI0BEKA: IPOBOIUTH HAOIIOJCHHS 32 COCTOSHUEM COOCTBEHHOIO OpraHu3Ma,
U3MEPEHUs], CTABUTh HECJI0XKHbIE OMOJIOTHYECKHE HKCIIEPUMEHTHI U co
OOBSCHATH UX PE3YJIbTaThl; ~-MCIOIb30BaTh COCTABIISIONINE
HCCIIEA0BATENIBCKON U IIPOCKTHOM ACATEIBHOCTHU 10 U3YYCHUIO OpraHu3Ma
YeJI0OBEKA: IPUBOJUTH TOKA3aTEIbCTBA POACTBA YEIIOBEKA C
MJICKOITUTAIOIIUMH )KUBOTHBIMHU, CPABHUBATH KJIIETKHU, TKAHU, IIPOLIECCHI
KU3HEIEATEIIbHOCTH OpPraHU3Ma YeJI0BEKA; BBISABIISTh B3AMMOCBSI3H MEKIY
0COOEHHOCTSIMH CTPOEHHUS KIETOK, TKaHEH, OpraHOB, CUCTEM OPTaHOB U UX
GYHKIUSMU; OPUEHTHPOBATHCS B CHCTEME NTO3HABATENIbHBIX IEHHOCTEH:
OLIEHMBATh HHPOPMALIKIO 00 OpraHU3Me YelloBeKa,

MMOJIy4acMyro U3 pa3HbIX HCTOYHUKOB, IMTOCICACTBUSA BJIUAHUA (I)aKTOpOB puUcka
300pPOBLEE YCIIOBCKA.

- MCIOJIb30BaTh HA MPAKTUKE MPUEMBI OKa3aHHUs IEPBOM ITOMOILH ITPU
IPOCTY/AHBIX 3a00JI€BaHUAX, OKOTaxX, 0OMOPO-KEHUX, TPaBMax,
CIIACEHHMH YTOMAIOLIETO; PAMOHAIBHON

opraHu3anvi Tpyada W OTAbIXA,
CTOSTHUEM COOCTBEHHOTI'O OopraHu3Ma,

MPOBEACHUS HAOMIOJACHUN 3a

- BBIACIIATH OCTCTHYCCKHUEC JOCTOMHCTBA YCJIOBCUCCKOI0 TCIIA,

- pear30BbIBaTh YCTAHOBKH 3I0POBOTr0 00pasa )KU3HHU;
- OpPHEHTHPOBATHCS B CUCTEME MOPAJIBHBIX HOPM M LIEHHOCTEHN IO
OTHOLIEHHIO K COOCTBEHHOMY 37I0POBBIO U 310POBBIO APYIHX JIFOJCH;

- HAaXOJWTh B yUeOHOW M HAYIHO-TIOMYJISIPHON JTUTEPATypPE
uH(popMalrio 06 opraHuzMe 4enoBeka, opopmIATh €€ B BUAE YCTHBIX
COOOIICHUH, TOKIa0B, peepaToB, Mpe3eHTAINT;

- AHaJIM3UPOBATH U OLICHUBATH LIEJIEBLIE U CMBICIOBBIC YCTAHOBKH B
CBOMX JICHCTBMSX U IOCTYIKAX 10 OTHOLICHHUIO K 310POBbIO0 CBOEMY U

O01mme OMoJIOrNYecKUe 3aKOHOMEPHOCTH

URPY 7Karuu_u/u\; TTOCJICAU T BYIA

BIUSHUS (PaKTOPOB PUCKA HA 3[JOPOBBE UYETIOBEKA.




- XapakKTepus3oBaTb 06HII/IG OHOJIOrIYECKHE 3aKOHOMCPHOCTH, ux BbIIBUTATh THUIIOTEC3bI O BO3MOXHBIX IIOCJIICACTBHAX OCATCIBHOCTHU
MPAaKTUYCCKYIO 3HAYNMOCTD; YCJIO0BCKaA B OKOCUCTEMAX U 6H00(bepe;

- TPUMEHATH METOAbl OHWOJOTHMYECKOW HayKd [N U3Yy4eHHs OOIMX | - apryMEHTHUPOBAaTh CBOK TOYKY 3pEHHS B XOJ€ JUCKYCCHH IO
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH: HAOJIFOJaTh W OIKCHIBATh KIETKH Ha | OOCYXICHHIO MTOOATBHBIX SKOJIOTHYECKUX MPOOIIEM.

TOTOBBIX MUKpOIIpCIIapaTax, 3K0- CUCTEMbI CcBOEM MCECTHOCTH,

- HCIIOJIb30BAaTh COCTABJIAIOIIHC HpOCKTHOﬁ U UCCIIEA0BATEIbCKOM

eATEIIFHOCTH o W3YYEHUI0 OOIUX OHOJIOTMYECKHUX
3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOU MPUPO/IE; MPUBOIUTH
JI0Ka3aTeNIbCTBA HEOOXOIUMMOCTH 3aIUTHI OKPY->KAIOIIEH Cpelbl;
BBIJICJIATE OTJIMYHATEIbHEIE MPU3HAKU KUBBIX OpraHU3MOB;
CYIIECTBCHHBbIC  TPU3HAKH OHMOJIOTMYECKUXCUCTEM u

OMOJIOrHYECKUX IIponIcCCOB;

- OpHUEHTUPOBATHCA B CHUCTEME TIO3HABATENBHBIX IIEHHOCTEH: OLIEHHWBATH
MH(POPMALIUIO O JESITEIHHOCTH YEJIOBEKA B MPUPOJIE, OTYIaeMY0 U3 Pa3HbIX
HUCTOYHUKOB;

- aHaIM3UPOBaTh U OLIGHUBATH TMOCIEJICTBUS JIEATEIHHOCTH 4YEJIOBEKa B
MIPUPOJIE.

Conep:kanue npeaMera mno roaamM ooy4eHusl.

buonornueckoe oOpazoBaHHE€ B OCHOBHOM IIKOJIE JOJKHO OOecneunTh (HOpMUpOBaHUE OMOJOTHYECKONM M HKOJIOTHYECKONM TPaMOTHOCTH, PACIIUPEHUE
MpeJCTaBICHU 00 YHHKAIbHBIX OCOOCHHOCTSX >KMBOW TMPHUPOJIBI, €€ MHOr0oOOpa3uu M JBOJIOLMHU, YEIOBEKEe Kak OMOCOLMaIbHOM CYIIECTBE, Pa3BUTHE
KOMIETEHIINI B PENIEHUH MPAKTUYECKUX 33/1a4, CB3AHHBIX C JKUBOW MPUPOJION.

OcBoenue yuebHOro npenmMera «buonorus» HanpapieHO Ha pa3BUTHE y 00YYarOMIMXCSl [IEHHOCTHOIO OTHOIICHUS K 0OBEKTaM >KMBOW IPUPOJIbI, CO3/IaHUE
yCIOBUH U1 JOPMHUPOBAHUS MHTEIUIEKTYAJIbHBIX, IPAXKIaHCKUX, KOMMYHUKAIIMOHHBIX, HH()OPMAIIMOHHBIX KoMIeTeHIMi. O0yJaromuecs: OBJIaIei0T HayYHbIMU
METOJIaMU PEILLIEHUS] Pa3IMUHBbIX TEOPETUUYECKUX U MPAKTUYECKUX 3a/1ay, YMEHUSIMU (POPMYIUPOBATH MIIOTE3bl, KOHCTPYHPOBATh, MPOBOJUTH IKCIIEPUMEHTHI,
OLICHUBATh U aHAJIM3UPOBATh MOJYUEHHBIE PE3YJIbTAThl, CONOCTABIATh UX C OOBEKTUBHBIMU PEAIUSMU JKU3HU.



VYuebnbiii npeamer «buonorus» crnocoOCTByeT (OPMHPOBAHHIO Yy OOYdYaIOLIMXCS YMEHHs O€30MacHO MCIOJIb30BaTh J1abopaTopHoe OOOpYIOBaHUE,
MIPOBOAMTD UCCIIEIOBAHMS, aHATU3UPOBATh NOJyYEHHbIE PE3YJIbTaThl, IPEJACTABIATh U HAYYHO apryMEHTUPOBATh [TOJIYYEHHbBIE BBIBOJIBI.

N3yuenne npenmera «buonorus» B yactu GopMHupoBaHMs y 00yYarolIMXCs HAYYHOIO MHPOBO33PEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJO0B (HalOJI0/IeHHE,

HU3MCPCHUC, OKCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie), OCBOCHHUS IPAKTHUYCCKOTO TIMPHUMCHCHUA HAYYHBIX 3HAHMW OCHOBAHO Ha MCKIIPCAMETHBIX CBA3AX C

npeameTamu:«duzukay, «Xumus», «I'eorpadus», «Marematukay, «IKonorus», « OCHOBBI 0€30MaCHOCTH XKH3HEIEATETbHOCTHY, «cTopus», «Pycckuit sS3b1k»,
«Jlurepatypa» u np.

OcHoBHOE coep/kaHue NPOrPAMMBI.
Skiacc buonorus. bakrepuu rpu0b1 pacteHUs

Buosorusi — Hayka o »kuBoii npupoje.(54acon)

Mertonsl uccnenoanust B Ouosioruu. IlapctBa OGakrepuii, rpuOOB, pacTeHUH M KMBOTHBIX. OTIMYMTENbHbIE MPU3HAKU JKUBOIO M HEXHUBOro. CBA3b

OPraHU3MOB CO Cpe/ioi oOuTaHus. B3aMOCBsA3b OPraHU3MOB B TIPUPOJIC. DKOJIOTHUECKUE (AaKTOPHI U MX BIMSHUE HA KUBBIC OPraHU3MbL. BiusiHUE A€ITEIbHOCTH
YeJ0BeKa Ha MPUPO/IY, €€ OXpaHa.

Jlabopamopmwvie pabomul
®deHosIornYecKre HaOIFOICHUS 32 CE30HHBIMHA U3MEHEHUSMU B TIPUPOJIC. DKCKYPCHH

MH0r006pa3He JKMBBIX OPTraHU3MOB, OCCHHUC SBJICHUA B ) KXU3HU paCTeHI/II\/'I U ) KUBOTHBIX.
Pa3znen 1. Kinerounoe crpoenue oprann3mos (10 uacog)

YCTPOﬁCTBO YBCINYHUTCIBHBIX HpI/I60pOB (J'Iyl'[a, CBETOBOH MI/IKpOCKOH). Knetrka u ee CTPOCHUC! OGOJ’IO‘{Ka, muToIriasMa, saApoO, BAKYOJIH, IUIACTUIBI.
H(HSHCI[C?ITCHBHOCTB KJICTKU: MMOCTYIJICHHUEC BEIICCTB B KIICTKY (I[I:IXE[HI/IG, l'II/ITaHI/Ie), POCT, pa3BUTUEC U ACIICHUEC KIICTKH. [TousaTre «TKaHBY.

Jlemoncmpayuu
Mukponpenapatsl pa3IM4YHBIX PACTUTEIbHBIX TKaHEH.

Jlabopamopmwvie pabomul

VYcerpolictBo Mukpockona. PaccmaTpuBanue mpenapaTta KOKHIIbI YEIyH JTyKa.



Pa3znen 2. IlapcTBo Bakrepuu.(2) Hapcrso I'pudsi (5 vacos)

CrpoeHue u KHU3HEIEATETbHOCTh OakTepuil. PazmMHOXeHue Oaxtepuil. bakrepuu, ux poib B NpUpojAe U KU3HU denoBeka. PasHooOpaszue Oakrepuii, mx
pacrpocTpaHEHHUE B IPUPOJE.

['pu6sb1. Ob1Ias xapakTepucTUKa rpubOB, UX CTPOCHUE U JKU3HeAeaTenbHOCTh. [1lnsnouynsie rpudsl. Che100HbIE U AT0OBUTHIE

rpu6sl. [TpaBuna coopa creno0HbIX rpuOOB U UX oxpaHa. [IpodunakTika orpaBnenus rpudamu. poxoku, muiecHeBbie rpuObl. ['pubbi-napasutsl. Pons rpu6os
B IIPUPOJIE U )KU3HU YEJIOBEKA.

Llemoncmpayusa

Mynsiu III0I0BBIX TeJl NUIAMOYHBIX TpuboB. HaTypanbHble 00BEKThI (TPYTOBUK, pKaBUMHA, TOJIOBHS, CIIOPBIHbS).

Jlabopamopmwvie pabomul
CtpoeHue TIOAO0BBIX TeN HUIAIMOYHBIX TprOoB. CTpoeHHe MIECHEBOro rpuda MyKopa.

Paznexn 3. llapcrBo Pactenus (10 uacos)

Pactenus. borannka — Hayka o pacTeHusIX. MeTo/ibl u3yueHus pactenuil. O0mas xapakTepucTUKa pacTUTENBHOTO IapcTBa. MHOroo0pasue pacTeHui, UxX
CBA3b O cpenoi ooutanus. Pons B 6uocdepe. Oxpana pacteHuil.

OcHOBHBIE TPYIIIBI pACTEHUM (BOAOPOCIH, MXH, XBOILH, IJIAYHbI, TAIIOPOTHUKHU, TOJIOCEMEHHbIE, LIBETKOBBIE).

Bonopocau. Muaoroo6pasue Bogopocnieit. Cpena oduranust Bogopocieit. CTpoeHne 0THOKJIETOYHBIX 1 MHOTOKJIETOUHBIX BoJIopocieii. Poib Bogopocieit B
MIPUPOJIE U )KU3HU YEJIOBEKA, OXPaHa BOJOPOCIEH.

JInmaifHUKH, UX CTpOEHHe, pa3HOOOpasue, cpea OOMTaHus. 3HaUeHHE B IPUPOE U JKU3HU YenoBeka. Mxu. MHoroo6pasue
Mx0B. Cpena ooutanusi. CTpoeHHEe MXOB, X 3HAYCHUE.

[TanopoTHHKH, XBOILH, IJIAYHBI, UX CTPOEHHE, MHOT000pa3ue, cpeia OOuTaHus, poJib B IPUPOJIE U KU3HU YellIOBeKa, OXpaHa. ['oioceMeHHbIe, UX CTPOEHHUE U
pasHooOpasue. Cpena oburanus. PacpocTpaneHue roJoceMeHHbIX, 3HAYCHUE B TIPUPOE U

JKU3HU YCJIOBCKA, UX OXpaHa.



L{BeTKOBBIE pacTeHUs, UX CTpOeHHE U MHOroobpasue. Cpena oOuTaHus. 3HaueHUe LIBETKOBBIX B IPUPOJIE U )KU3HHU YeoBeka. [Iponcxoxnenue
pactenuil. OCHOBHBIE 3Tallbl pa3BUTHS PACTUTEIBHOIO MUPA.

Jlemoncmpayus

I'epOapnbie sx3eMIUIApBI pacTeHnid. OTIEYaTKU UCKOTTAEMBIX PACTCHHM.
Jlabopamopuwvie pabomul

CrpoeHue 3eJIeHBIX BOIOPOCTICH.

Crpoenue mxa (Ha MecTHBIX Buaax). CTpoeHue ciopoHocsiero xsouia. CTpoeHre XBOU U IMIMILIEK XBOWHBIX (Ha MpuUMepe
MECTHBIX BHJIOB).

TemaTnueckoe NJaHMPOBaHHUE
buoJsorusi. bakrepun, rpudbl, pacTeHus.
5 kaacce (35 4, 1 4 B HeAe10).

HanmMeHoBaHue KonnuecTtBo

B TOoMm uncne Ha mpoBeneHue
pa3zaenoB (Tem) 4acoB M0 ITporpamme

[Ta00paTOPHBIX U

DKCKYpCUH
NPAaKTUYCCKUX pabOT
buonorusa —Hayka o
5 1 0
JKUBOM PUPOJE
Kneroynoe crpoenue
10 - 4
OpPTraHHU3MOB
HapctBo bakTepun 2 - -0
apctBo ['puosI 5




HapcTBo Pacrenus 10 1 4
PesepBHOE BpeMs 3
Htoro 3a rox 35 2 9

TEMATHYECKOE INTAHUPOBAHUE «BUOJIOT'US. baktepuu, rpudsl, pacrenus. S KJIACC

Ne  [Tema ypoka

OcHOBHOE coaepxaHHue TEMBI,
TePMHMHbI M NOHATHS

XapaKTepncTMKa OCHOBHBIX BH/JI0B 1CHATC/IBHOCTH

(mpeAMeTHBIN pe3yJbTaT)

buonozus — nayka o >cueoii npupooe 5uacoe

1 MeTobI UCcCIIENOBAHUS B
OUOJIOT U

MeTop! To3HaHMS B OMOJIOTUU:
HaOJIroAEHHE,

OKCIIEPUMEHT, U3MepeHue. MIcTOuHNKN
orioornueckor nHpoOpMaIuu, ee
MOJTy4YeHHUe, aHAIN3 U MPEACTaBICHUE
ero pe3ynbTaTtoB. TexHuKa
0e301macHOCTH B KaOWHETe OUOJIOTHH.
/lemoncmpayus

[ IprGops1 1 000pyI0BaHUE

OnpenensroT MOHATHS «METOJIbI HCCIIETOBAHUS,
<HAOITFOICHUEY, «IKCTICPUMEHTY, KU3MEPEHHUEY.
XapaKkTepu3yroT OCHOBHBIC METO/IbI HCCIICIOBAHUS B
oroioruy. M3y4aroT npaBuia TEXHUKA 0€30MaCHOCTH
B KaOMHeTe OMOJIOTHH

2 PasHo00pa3ue XuBOM
npupobl. [apcTBa jxuUBBIX
OpPraHU3MOB.
OTIUYUTENbHBIC TPU3HAKU
PKIBOTO OT HEXKUBOTO

[ [apcTBa: bakTepuwn, ['pubs1, PacTenus
i1 )KuoTtHbie. [Ipu3HaKu )KMBOTO:
KJIETOUHOE CTPOEHHUE, TUTaHUE,
IbIXxaHue, OOMEH BEIECTB,
pa3apa’KUMOCTh, POCT, pa3BUTHE,

A3MHOXCHHC

OnpenensioT NOHATHS «1apcTBo bakrepuny,
«uapctBo I'pubb», «11apcTBo PacteHus» u «11apcTBo
DKuBOTHBIE». AHATU3UPYIOT TPU3HAKU )KUBOTO:
KJIETOYHOE CTPOEHUE, MUTaHUE, IbIXaHue, OOMEH
BEIIECTB, PA3APaXKUMOCTh, POCT, Pa3BUTHE,

a3MHokeHue. COCTaBIISIOT TUIaH naparpada




Cpebl OOUTaHUSI JKUBBIX
OpPraHU3MOB

BoaHas cpena. HazemHo-BO31ynIHas
cpena. [louBa kak cpena oOuTaHwUs.
OpranusM Kak cpeia oouTaHus

OnpenenstoT NOHATUS «BOJHAS CPEAAY», «HA3EMHO-
BO3YIIHAS CPEIa», «IIOUBA KaK cpefa OOUTaHUY,
<OpraHu3M Kak cpeia 0OuTaHus. AHATU3UPYIOT
CBSI3U OPraHU3MOB CO CPeON OOUTAHUS.
XapaKkTepu3yroT BIMSIHUE JEATEIIBHOCTH YEJIOBEKA Ha

[IPUPOLY

[Dkonorudeckue HakTopsl
11 X BJIMSIHHE HA )KUBBIC
OpraHU3MBI

[DKOJIOTHYECKHUE (PaKTOPBI:
AOMOTHYCCKHUE, OMOTHYECKHE,
AHTPONIOTeHHbIE. Brusnue
DKOJIOTUIECKUX (DAKTOPOB Ha )KHUBBIC
OpraHu3Mbl

AHATM3UPYIOT U CPABHUBAIOT SKOJIOTUYECKHE
(baxTopsl. OTpabaTHIBAIOT HABBIKK PAOOTHI C TEKCTOM
ydeOHHKa

MHoroo6pasue KuBbIX
oprann3mMoB OceHHue
[IBJICHUS B )KU3HU
[PACTEHMI POAHOIO Kpast

[leniv u 332U, OpraHu3anus
HKCKYPCHUU, IIPABUIIA TIOBEJICHUS B
Mpupoje. pa3HooOpa3ue pacTeHui
[POZTHOTO Kpasi. INCTOMAHBIEC U
BEUHO3EJIEHBIE PACTEHUS.
[TpricrioCOOIEHHOCTh pacTeHUH K
CJIOBUSIM CpEJIbl OOUTAHMSL.

(COCTaBIIAIOT TBOPUYECKUN OTUET 00 OCEHHUX
IBJICHUSIX B )KM3HU pacTeHUI BexyT nHeBHUK
(heHONOTHYECKUX HAOIIOICHU

Knemounoe cmpoenue opeanusma (10 uacos)

Y cTpoiicTBO
YBCIIMYUTCIIbHBIX
nprOOpoB

Y BenmnuuTenbHble IpUOOPHI (JIyTIbI,
MuKpockorna). [IpaBuna paboTs ¢
MHKPOCKOIIOM.

/labopamopuas pabomaNel

OnpeesioT NOHATHS «KJIETKA, «IyIay,
<MUKPOCKOID», «TyOyC», «OKYJISP», KOOBEKTUBY,
<mTaTUBY». PaboTal0T ¢ Tymoi 1 MUKPOCKOIIOM,
M3Y4aroT yCTPOMCTBO MUKpockona. OTpabaThIiBalOT
paBuiia paboThl ¢ MUKPOCKOTIOM

(CTpoeHMe KIETKU

CTpoeHMe KIETKU: KIETOYHAas
MeMOpaHa, KIIeTOYHasl CTCHKA,

[MTOIIa3Ma, SIAPO, BAKYOJIH

BEIICIAIOT CYLIECTBEHHBIE IPU3HAKU CTPOCHUS
KieTku. Paznuuarot Ha Tabaunax ¥ MUKpoIpenapaTax

1aCTU U OpraHOU bl KJICTKH
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[ [purorosieHue
MUKpOIIpenapaTa KO>KHIIbI

/labopamopnas pabomaNe?2
[[puroroBiacHNE MUKPOIIpEnapara

VuaTcs roroBuTh MEKpoTpenapaTsl. HaGmonator
HaCTH U OPTaHOU/IbI KJIETKU O] MUKPOCKOIIOM,

HeIyu JIyKa KOKHUITBI YEIITYH JTyKa OIHICHIBAIOT M CXEMATHUYECKH H300paXaroT Ux
9 [ L1acTras Ctpoenue kieTku. [lnactubr. Bbi1enTh CyllIeCTBEHHbIC MPU3HAKU CTPOCHUS
X T0poIIacThl KieTkH. Pa3nudarh Ha TabnuIaXx ¥ MUKpOIIpenapaTax
/labopamopnas pabomalNe3 HACTH U OPTaHOUIbI KIIETKH
[ I[pucomosnenue npenapama KOMCuybl
iucma
10 X TMHUUECKUI COCTaB MeTobl H3y4eHUs KIETKH. (OOBACHSIOT POJIb MUHEPATBHBIX BEIIECTB U BO/IBI,
KJICTKU: HEOPraHUYECKUe 1 X MMHUeCcKHil cocTaB KiIeTKH. Boga n BXOISIINX B COCTaB KJIETKU.. CTaBAT OMOJIOTHYECKHUE
OpraHUYeCcKHe BEIIECTBA MUHEpaJIbHBIC BEILIECTBA, UX POJIb B HKCIIEPUMEHTHI 10 U3YyUYEHUI0 XUMUUECKOTO COCTaBa
KieTke. OpraHudecKue BenecTBa, ux KJIETKU. Yd4aTcsi paboTaTh C 1a0OpaTOPHBIM
pOJTb B KU3HEIEATEITLHOCTH KICTKH. 00OpyI0BaHUEM
OOHapy)eHHE OPraHUYECKUX BEIIECTB
B KJICTKAX PACTCHUI
11  pPKusuenesTelIbHOCTD DKu3He1eITeIbHOCTD KIICTKH (ITUTaHUE, BbIe/s0T Cy1IeCTBEHHbIE TPU3HAKOB IIPOLIECCOB
KJIETKU: TIOCTYIUICHHUE [TbIXaHHE). DK3HENESITEIBbHOCTH KIETKHA. CTaBAT OMOJIOTHYECKHUE
BEIIECTB B KJIIETKY HKCIIEPUMEHTHI 110 U3YUYEHUIO MPOIECCOB
JbIXaHUE, TMTAaHUE) PKI3HEICATETbHOCTH OPTraHU3MOB U OOBSICHSIIOT UX
€3YJIbTAaTBhI.
12 PKusHenesTeIbHOCTD PocT 1 pa3BUTHE KJIETOK. Bbi1e10T CyIIECTBEHHBIE PU3HAKHU MPOIIECCOB

KJIETKH: POCT, pa3BUTHE
/leneHne KISTKU

/[emoncmpayust

Cxembl, TaOIUIIB U BUACOMATEPUATIBI O
[pOCTE U Pa3BUTUU KJIETOK PAa3HbIX
pacTeHui

['eHeTHUECKU anmapar, apo,
XPOMOCOMBI.

/lemoncmpayus

DKU3HEESITEbHOCTH KIIeTKH. O0CyKIatoT
OH1OJIOTNYECKUE SKCTIEPUMEHTHI TI0 U3YUCHHIO
[IPOLIECCOB KU3ZHEAEATEIBHOCTH OPraHU3MOB U
OOBSICHSIOT UX PE3YJIbTATh
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13

[ToHsiTHE «TKAHDBY

TkaHb.
/[emoncmpayus MukponpenapaTbl

OnpeaesnsoT NOHATHE «TKaHby. Boiaenstor
[TPU3HAKH, XAPAKTEPHBIE JJIST PA3JIMYHBIX BUIOB

pa3MUYHBIX PACTUTEIbHBIX TKaHEH. Ha TKaHEH
cliangax.
14 |PaccmarpuBaHUe MOA /labopamopnas pabomaNo4 OTpabaThiBalOT yMeHHE paboTaTh ¢ MUKPOCKOTIOM U

MUKPOCKOIIOM T'OTOBBIX
MUKpPOIIpenapaToB
Pa3TMYHBIX PACTUTEIBHBIX
TKaHeH

PaccMaTpuBaHue 10 MUKPOCKOIIOM
FOTOBBIX MUKPOIPENApaToB Pa3InYHBIX
[PACTUTEIbHBIX TKAaHEH

OIIPEICIIATh Pa3IMYHbIC PACTUTEIBHBIC TKAHU Ha
MHIKpOTIperapaTax

15

(O600MIa0InN YPOK
«Knerounoe ctpoeHue
OPTaHU3MOBY»

CucremaTu3aius 1 0000IeHHe
MOHATUM pazaena. KoHTposib 3HaHUH U
YMEHUN paboTaTh C MUKPOCKOIIOM U
MPUTOTOBJICHNUS MUKPOTIPENapaToB

PaboTatoT ¢ yueOHUKOM, paboueil TeTpaibio U
TMTaKTHYECKIMU MaTepraiaMiy. 3aroHsOT

Ta0nuIbl. JIeMOHCTPUPYIOT YMEHHE TOTOBUTh
MUKpOIpenapaTsl 1 padoTaTh ¢ MUKPOCKOIIOM

bakrepuu (2uaca)

17

bakTepun, Ux
pazHOOOpasue, CTpOeHUE U
PKU3HEIEATEIbHOCTD

bakTepru, 0COOEHHOCTU CTPOSHHUS U

PKHU3HEETeNbHOCTH. DOopMBI

bakTepuii. PaznooOpasue OakTepuii, nx
ACIPOCTPAaHEHUE

Bb11ensi0T CyliecTBeHHbIE PU3HAKY OaKTepuil

18

Pons GakTepuii B ipupoie
11 )KU3HH YeJIOBEKa

Pons OakTepuii B npupoje. Poib
0aKTepuil B XO351CTBEHHON
e TeIbHOCTH YEJIOBEKa

OnpenensroT NOHATUS «KJIyOEHBKOBbBIE
a30TPUKCUPYIOIINE) OAKTEPHUI, KCUMOUO3»,
«00JIE3HETBOPHBIE OAKTEPUI, «IMUAECMHUSD.

OOBACHAIOT POJIb OaKTEpUil B IPUPOJE U KUZHU

HEII0BEKA

I'pu6sl (5 yacoB)

19

["puObI, X oOrIast
X apaKTEPUCTHUKA, CTPOSHUE
11 )KU3HEICSATEIIBHOCTD.

Poss rpu6oB B ipupoje u

["prOBI, 0COOCHHOCTH CTPOCHUS U
DKI3HEIeATEeTbHOCTH. MHOTOOOpa3ue
rprOoB. Posib rpuboB B npupose u

PKM3HH 4YCJIOBCKA

BEIICIISIOT CYIIECTBEHHBIC TPU3HAKU CTPOSHUS 1
PKI3HEIeATEeIbHOCTH TPUO0B. OOBSICHSIIOT POITh
rpuOOB B MPHUPOJIC U )KU3HH YEIOBEKA
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PKMI3HH YCJIOBCKA

20 |[lInsmouyHbie TPUOBI

rpuObI

(CBepII0BCKOM 00J1acTH
CHE100HEBIE U SITOBUTEIE

Cbe100HbIE U S0BUTHIC TPHOBI.
(Oka3aHue nepBoi MOMOUIH IPU
OTPaBJICHUU SIOBHTHIMU TprUOaMU

Pa3nuyaroT Ha )KUBBIX 00BEKTaX U TaOIMLAX
CbeZ00HbIE U SAOBUTHIC TPHOBL. OCBaMBAIOT MPUEMBI
OKa3aHUs [IEpBOM MOMOIIY IIPU OTPABICHUU
7I0BUTBIMH TprOaMu

21 [[ImecHeBble TPUOBI U
TPOKKHU

[11ecHeBbIE TPUOBI U IPOKIKH.
/labopamopnas pabomahNes

["0TOBAT MUKpoOMpenapaThl U HAOIIOIAIOT MO
MUKPOCKOIIOM CTPOEHUE MYKOpa U JPOAOKEH.
(CpaBHUBAIOT YBUJIEHHOE 1101 MUKPOCKOIIOM C
puBEAEHHBIM B YUeOHUKE U300paKeHUEM

22 [['puObI-mapa3uThl

["puObI-iapazutel. Posib rpuboB-
apa3uToB B IPUPOJIE U KU3HU
HeoBeKa

/[emoncmpayus

MyJsKH TI0JOBBIX T TPUOOB-
Mapa3uToB, HATYypaIbHbIE OOBEKTHI
TPYTOBHKA, PKaBUHHbI, TOJIOBHH,
CIIOPBIHBY U JIP.)

OnpenenstoT NOHATHE «IPUOBI-TTAPA3UTHI.
(OOBACHAIOT POJIb TPUOOB-TIAPA3UTOB B MIPUPOJE U
DKI3HH YeJI0BEKa

23 0000mAaIHA YPOK»
[lapcTBO TPUOBI»

CrucreMaTu3anus 1 0000IIeHne
NOHATUH pa3znena. KOHTpoib 3HaHUHN 1
YMEHUI paboTaTh C MUKPOCKOIIOM,
FOTOBHTH MUKPOIIPEIIapaThl, OTINYATh
CHheT0OHBIC TPUOBI OT STOBUTHIX,
OKa3bIBATh IEPBYIO MIOMOIIb TIPH
OTpaBIICHUH STOBUTHIMU TpubaMu

PaGoTaroT ¢ yueOHMKOM, pabodeit TeTpaabio U
[TMTAKTUIECKUMU MaTepuaiaMu. [IpoekThr
«MHoroo6pasue rpu0oB 1 UX 3HAUEHUE B IPUPOJIE U
PKI3HU YEJIOBEKa» (Ha OCHOBE 0000IIeHNs MaTeprana
ydeOHUKA U JOTIOTHUTEIHLHOU JIUTEPATYPHI)

HapcTBo pactenus (10 yacon)
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24

[borannka — Hayka o
[pACTEHUSIX

O06111ast XapaKTepUCTUKA PACTUTEIBLHOTO
[fapcTBa. MHOTOOOpa3ue pacTeHUM, UX

CBsI3b CO cpezioi oouTaHus. Poib
pactenuii B Ouocdepe. Oxpana
[PACTEHUIA.

/lemoncmpayus

["epOapHbIE IK3EMILISAPBI PACTEHUH.
[Tabmuiibl, BUIEOMAaTEpUATIBI

OrnpeaesnstoT NOHATHS «00TaHUKAY», «HU3IINE
pacTEHUS, «BBICIIUE PACTCHUS, «CIOCBUILIEY,
(TAJLITOM).

25

Bonopocnu, ux
MHOTO00Opasue, CTPOCHHE,
cpena oOuTaHus

Bomopociu: 0THOKJIETOYHBIE U
MHOTOKJIeTouHbIe. CTpOCHHUE,
DKI3HEIeATEIbHOCTh, PA3MHOKEHHE,
Cpena OOMTaHUs 3€TIEHBIX, OYpPhIX U
KpaCHBIX BOJOPOCIIECH.
/labopamopuas pabomalNe 6
Booopociu

Bbi1ens10T CyIIECTBEHHBIE MPU3HAKK BOIOPOCIICH.
PaGoTaroT ¢ TabnuiamMu 1 repOapHBIMH 00pa3IaMu,
OITpEeNss TIpeicTaBUTENEH Bogopocie. ['oToBsT
MUKPOIIpEnapaThl U pabOTAOT ¢ MUKPOCKOIIOM

26

Posis Boopociieil B
PUPOJIC U )KU3HU YETIOBEK.
(OxpaHa BOJIOpocCieit

Posb 3eneHbIX, OypPBIX U KPACHBIX
BOJIOPOCIICH B IPUPOJIE U KU3HH
HEJIOBEKA, OXpaHa BOJIOPOCIIEH

(OOBACHSAIOT POJIb BOJIOPOCIIEH B IPUPOJIE U JKU3HU
enoBeka. OOOCHOBBIBAIOT HEOOXOJMMOCTh OXPAHbI
BOJOPOCIIEH

27

UInmaiHUKu
UInmaiinnku Kpacnoit
KHUTH CBEpIIIOBCKOM
oO1acTu

JInimaiHuKu
OMOWHIUKATOPBI, HX
OXpaHa

MHoroo0pasue u pacrpocTpaHeHHE
finraiiHuKoB. CTpoeHue, TUTaHUe U

pa3MHOKCHHE JINIIAHHUKOB. 3HAYEHUE

JTUIIAITHUKOB B IPUPOJIE U KUZHU
HeI0BEKa

OnpeaensoT NOHIATHS «KYCTUCTBIE JIMIIIAMHUKNY,
(JTUCTOBATHIC IMIIAWHUKW, «HAKUITHBIE
ITUIITAHUKID).

28

Mxu, NaropoOTHUKH,
XBOIIH, TUIAYHbI

Bricime CIIOPOBLIC

Briciine ciopoBeie pacTeHus. Mxu,
alIOPOTHUKH, XBOIIY, IUIAYHBI, UX

OTJINYNTCIIBHBIC 0CO6€HHOCTI/I,

BrimonHAI0T 1abopaTopHyIo paboTy. Beinenstor
CYIIIECTBCHHBIC MTPU3HAKHU BBICIINX CITIOPOBBIX

acteHnii.. OOBACHAIOT POJIb MXOB, IIAIIOPOTHHUKOB,

30



pacTeHus Ypaia, ux pojb B
pUPOJIC ¥ 3HAUCHUE

MHOT00Opasue, pacpocTpaHeHHe,
Cpena oOUTaHus, POJIb B IIPUPOJIE U
PKU3HU YeJI0BEKa, OXpaHa.
/labopamoprbsie pabomulNe7
CTpoeHue mxa (Ha MECTHBIX BUAX)
CTpoeHre CIIOPOHOCSIIEro XBOIIa
CTpoeHue CriopoHOCSILErO
MaropOTHHKA

XBOH.[CFI 1 IJIAYHOB B IIPUPOAC U KU3HH YCIIOBCKA

29

["oi0CEMEHHBIE pacTeHUS
["oi0cCEeMeHHbIE pacTeHUS
Ypana, ux posb B npupoje
1 )KM3HU YeJIOBEKa.

["0i0cCeMeHHbIE pacTeHHs, 0COOEHHOCTH
cTpoeHusi. MHOTOOOpasue u
pacpocTpaHeHUe rOJI0CEMEHHBIX
[pACTEHMI, UX POJIb B IIPUPOJE,
1ICII0JIb30BaHUE YEIOBEKOM, OXPaHa.
/labopamopnsie pabomulNe8 Uzyuenue
LUULLeK U X8OU 20]I0CEMEHHbIX
pacmenuil

BrInonaHsI0T 1abopaTopHyto paboTy. Beiaensior

CYHICCTBCHHBIC ITPU3HAKOB I'OJIOCECMCHHBIX paCTeHHfI.
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[ [okpbITOCEMEHHBIE
pacTeHus

[[BeTKOBBIE pacTeHUs
pou3pacTaolue B
(CBEpIITOBCKOM 00J1aCTH.

[TloKpBITOCEMEHHBIC pacTECHUS,
0COOEHHOCTH CTPOEHUS, MHOTO0Opasue,
BHAYCHHE B IIPUPOJIC U )KU3HH YEIOBEKa
/labopamopuas paboma Ne9

(CTpoeHue IIBETKOBOT'O PACTEHHUS

BEITIOJIHSIOT Ta00paToOpHYO padoTy..

31

[ [poncxoxaenue

pactenuii. OCHOBHbIE

DTAIIbl PA3BUTHA
ACTUTEJIBHOTO MHPA

MeTobpl U3yYeHHUs IPEBHUX PACTEHUM.

l13MeHEeHNE U pa3BUTHE PACTUTEIBHOIO

Mupa. OCHOBHBIE 3TaIlbl Pa3BUTHSA
ACTUTEIILHOTO MHpa

OnpenenstoT MOHATUS «ITAJIEOHTOJIOTUS,
<MasIe000TaHUKAY, KPUHUOPHUTHD.

32

OxpaHa pacTeHUI B
CBEepITIOBCKOM 00J1aCcTH

Briciiue CIIOPOBLIC, I'OJIOCCMCHHLIC U
[IOKPBITOCCMCHHLIC PaCTCHHA Ypana

L MEpBI 110 MX OXPAHE U COXPAHEHUIO

Haxonst undopmanuto o pactenus: Kpacuoit kauru
(CBEepAJIOBCKOI 00J1acTH B HAYYHO-TIOMYJISIPHOM

liutepaTtype, ['0TOBSAT MPOEKTHI
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OrOpa3HO0OpasHsL.

33 |06o0marommii ypok Dxckypcus ['OTOBST OTYET MO SKCKypcuu. BenyT nHEBHUK
MHuorooOpasue pacTeHuH, MHuoroobOpasue pacTeHuil, BECEHHHE (beHoTOTMYECKUX HAOIIOACHUI
BECCHHUC SIBIICHUS B SIBJICHUSI B )KU3HH PACTCHHUU.
PKH3HY PaCTCHHIM [ Ipakmuueckasi paboma

DenoornyecKueHa0 M0 e HUA3a
CE30HHBIMU U3MEHEHUSIMU B IPUPOJIE

34 |0O600maronHii ypok Cuctemaru3zamys 1 00001IeHne CpaBHMBAIOT NIPEACTABUTENICH pa3HBIX TPYIIT
< HapctBo Pactennii» MOHATHI pa3aena. [logseneHre HToros [PACTEHHI, 1€TTA0T BBIBOJIbI HA OCHOBE CPABHEHUS.
Ba rof. JletHue 3ananus OLIEHUBAIOT C 3CTETUYECKON TOUKU 3PEHUS

pecTaBUTeNIeN PACTUTEIHHOTO MUDA.

Buosiorusi. MHoroodpasmne nokpbIToceMeHHbIX pacTeHuil. 6 ki1acc (35 yacoB, 1 yac B HeaeJ110)
Pa3nen 1. CTpoenne 1 MHOT000pa3ue MOKPHITOCeMEHHBIX pacTenmii ( 14 vacog)

CtpoeHue ceMsiH OJTHOJIOJbHBIX U JIBY/I0JIbHBIX pacTeHUi. BUJIbl KOpHEH U THIBI KOPHEBBIX CUCTEM. 30HBI (y4acTKH) KOpHS. Buion3mMeHneHust KOpHEH.
IToGer. ITouku u ux crpoenue. Poct u passurue nodera.

Buemnee crpoenue nmucra. Knerounoe crpoenue nucta. Bunonsmenenust muctbeB. CTpoeHHe CTeOs.
MHuoroo6pasue crebneir. BunonsmeneHus: moderos.

[BeTok u ero ctpoenue. Conerus. [Imoap! u ux kmaccudukamnus. Pacnpoctpanenue mio0B U CEMSH.
Jemoncmpayusn

Buemrnee u BHyTpeHHee cTpoeHHs KopHs. CTpoeHHe Movek (BereTaTUBHOW U FeHepaTUBHOMN) U pacrosioeHue ux Ha credse. Ctpoenue nucra. Makpo- u
MHUKpocTpoeHue ctebdinsi. Pasnuunslie Bubl coneTnii. Cyxue U COYHbIE MIO0IbI.



Jlabopamopusie u npaxmuyeckue padoomut
Crtpoenue cemsiH ABYIO0IbHBIX U OJHOJOJIbHBIX pacTeHuid. Bunbl kopHeil. CTepikHeBas 1 MOUKOBaTasi KOPHEBBIE CHCTEMBL.

KopneBoii yexnuk u KopHeBbie BoJocku. CTpoeHue moyek. PacronmoskeHue modek Ha creOiie. BHyTpeHHee cTpoeHue BETKH JiepeBa. Bupon3MeHEHHBIE
no6eru (KopHeBuIlE, K1yOeHb, TykoBuiia). CTpoeHne npeTka. Pa3mumunbie Buab conBeTnii. MHOTO0OOpa3ne CyxXuxX M COYHBIX TIJI0IOB.

Paznen 2. JKusub pacrennii (10 uacos)

OcCHOBHBIE IIPOLIECCHI XKU3HEACATEIHOCTH (IIMTAHUE, AbIXaHUE, OOMEH BELECTB, POCT, Pa3BUTHE, pa3MHOXKEHHE). MUHEpalbHOE U BO3/lyLIHOE IIUTAaHUE
pacrenuii. @orocunres. [Ipixanue pacrenuil. Mcnapenue Boasl. Jlucromnan.

[lepensmxenue BOABI U MUTATENbHBIX BellecTB B pacteHuu. [Ipopacranue cemsiH. CrocoObl pa3MHOXKEHUSI pacTeHUN. Pa3MHOXKEeHHE CIIOPOBBIX PACTCHUU.
Pa3zmuoxeHune ronoceMeHHbIX pactennid. [TomoBoe u 6ecronioe (BEreTaTuBHOE) pa3MHOKEHHE TOKPHITOCEMEHHBIX PACTEHUMN.

Jemoncmpauusn
OMBITHI, TOKa3bIBAIONIME 3HAYCHUE BOJIBI, BO3yXa M TEIUIa JUIsl TPOpPACTaHUs CEMSH, MUTAaHWE MPOPOCTKOB 3alMacHBIMHM BEIIECTBAMH CEMEHU; TOJYUYCHHE
BBITSDKKH XJIOPO(UIIIA; TIOTJIONICHHE PACTCHHUSIME YTJICKHCIIOTO Ta3a U BhIICTICHHE KUCIOPOa Ha CBETY; 00pa3oBaHMe Kpaxmalia; TbIXaHUue PacTCHU; HCTIapCHHE

BOJBI JIUCTBAMU; IIEPCABMIKCHUC OPTraHUYCCKUX BCIICCTB I10 J'IY6y

Jlabopamopusie u npaxmuyeckue padoomut

[lepenBrkeHne BOABI MU MUHEPAIbHBIX BELIECTB IO JpeBEeCHHE. BereraTmBHOE pa3MHOXKEHUE KOMHATHBIX pacTeHui. OmpelneneHue BCXOKECTH CEMSH
pacTeHU! U UX TOCEB.

IKcKypcuu
3UMHHUE SIBJICHUSI B KU3HU PACTEHUMN.

Paznen 3. Kimaccuduxamust pacrennii (6 uacos)
OCHOBHBIE CHCTEMATHYECKHE KaTETOPUH: BUJI, POJI, CEMENCTBO, KJIacc, OT/IEIN, HAPCTBO. 3HAKOMCTBO € KJIACCH(HKAIMEH [[BETKOBBIX PACTEHHIA.

Kiace /IBynonwsHbie pactenus. Mopdosioruaeckas XxapakTepucTuka 3—4 ceMecTB (C yd4eToM MeCTHBIX ycioBuit). Kinacc OgHomonbHbIC
pactenus. Mopdoornueckas XapakTepUCTHKA 3JIAKOB U JTHJICHHBIX.



Baxxueiinne celbCKOX035MCTBEHHEIE pacTCHu, OMOJIOTHYECKHE OCHOBBI UX BbIpaliMBaHUA U HapOﬂHOXO3HﬁCTBeHHOC 3HaA4YCHHC. (BH60p 00BEKTOB 3aBUCUT

OT CHeIUAJIN3allu1 PACTEHUEBOACTBA B Ka)KJ0M KOHKPETHOW MECTHOCTH. )

Jemoncmpauusn
JXuBsble u repbapHbIe pacTeHUs, palOHUPOBAHHbIE COPTA BAKHEHUIITNX CENTbCKOXO035CTBEHHBIX PACTEHUI.

Jlabopamopnuvie u npakmuueckue padomaoi
BrisiBiieHHE IPU3HAKOB CEMENCTBA MO0 BHEIIHEMY CTPOCHHUIO PACTECHHIA.

IKcKypcuu

O3HakoMIIEHHE C BhIpAIIUBAHUEM PACTEHUN B 3aIIUILIEHHOM TPYHTE.

Paznen 4. Ilpupoanbie coodmectna (3 uaca)

B3aumocBsi3b pactenuii ¢ npyrumu opranuzmMamu. Cum6mos. [Tapazutusm. PacturensHbie cOO0IIECTBa U UX TUIIBL.

Pa3zButue u cMeHa PaCTUTCIIBHBIX COO6H_I€CTB. Bausuue ACATCIIBHOCTH YCJIOBCKA HA PACTUTCIIbHBIC COOGH_ICCTBa " BJIUAHUEC HpHpOI[HOfI CpCabl HA YCJIOBCKA.

IKcKypcuu
[Ipupoanoe coobuiecTBo U yenoBek. DeHonornyeckre HabIOICHHS 32 BECCHHUMH SBJICHUSIMU B IPUPOJIHBIX COOOIIECTBAX.

Pe3epB Bpemenu — 2 yaca.

Konunuectso
Tema JlabopatopHbIX [IpakTrueckux
KonuuecTBo uacoB DKCKypCHil.
pabor. pabor.
CrpoeHre 1 MHOTOOOpa3ue MOKPHITOCEMEHHBIX
14 10 0 0
pacTeHui
XKuzHp pacTeHmit 10 0 1 1
Knaccudukanus
3 pacTeHui 6 0




[Ipupoausie coodmecTa

Peseps.

Hroro 3a rox.
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Tema.

Conepxanne.

XapaKTepncrnKa BU/I0B ACATCIBbHOCTH YIAIIUXCSH.

ypoka [Pa3ges 1. CTpoeHue 1 MHOroo0pa3ue NOKpbITOCEMEHHBIX pacTeHuii (14 1)
1 CTpoeHue ceMsH nBy-Knertku, TKaHU u oprasblOnpenensorT MOHATHUSA: «OJHOJNOJIBHBIE PACTEHUSY,

TOJIBHBIX PACTEHUI [pacTennii. CTpoeHue CEMSH. «JIBYJIOJIBHBIE PACTEHUS», «CEMSAIOIS, «IHAOCIIEPMY,
Ulabopamopnas pabomuiNel «3apOIBILD, «CEMEHHasi  KOXypay, «CEMSHOXKKaY,
3y4uenne CTPOECHUS ceMstHf«MuKponuie». OTpadaTbIBAlOT YMEHHS, HEOOXOIUMBbIE
IIBY10JIBHBIX PAaCTEHUMN U1 BBITIOJTHEHHUsT J1TabopaTopHBIX pador. M3ydaror

MHCTPYKTaX- MaMATKY MOCJIEI0BATEILHOCTH JEHCTBUI
[IPY IIPOBEJICHUH aHAJIN3A.
2 CTtpoeHue ceMsH 01H0-|OcobeHHOCTH CTPOCHHMS CEeMSH|3aKPEIUIIOT IMOHATUS W3 MNPEIbIIYIIEro ypoKa.

TOJIBHBIX PACTCHUN OJTHOZIOJIBHBIX PACTCHHUH. [IpumensroT MHCTPYKTaX-ITaMATKY|
/labopamopnas pabomaNe2 [OCJIEIOBATEILHOCTH JEHCTBUM TpHU MIPOBEACHUH]
l13yueHne CTpOECHHsI CEMSIH OJTHOAOIIb- QHAJIM3a CTPOCHUSI CEMSH.

HBIX pacTEHUN
3 BrabIKOpHE. Tuns®@yHkuyu kopHs. ['1aBHbIN, O0KOBBIE U OnpenensitoT NOHATHUS: «TJIaBHBIA KOPEHbY, «OOKOBbBIE

KOPHEBBIX CHCTEM punaTtounsle kKopHU. CTep)kHeBas U KOPHU»,KITPUAATOYHBIEKOPHW», «CTEp)KHEBAs
MOUKOBaTast KOPHEBBIE CUCTEMBI.[KOPHEBAsA CUCTEMAY, «MOYKOBATasi KOPHEBAsI CUCTEMay.
BusikopHeil. CTepKHEBbIEH AHAJIU3UPYIOT BUABl KOPHEH M THUIIBI KOPHEBBIX
MOYKOBAaTbIE KOPHEBBIE CUCTEMBbI CHUCTEM.

4 (CTpoeHue KopHei YuacTku (30HBI) KOpHS. BHemiHee u Onpenenstor MTOHATUSA: «KOPHEBOU YEXJIUKY,
BHYTpPEHHEE CTPOEHHE KOPHS.[KKOPHEBOM BOJIOCOK», «30Ha JIEJICHUS», «30HA
Ulabopamopnas pabomaNe3 PaCTSKEHUS, «30Ha BCACBhIBaHMsD,
Kopnesoii YEXJTUK 51 KOPHEBBIE{(30HANIPOBEACHUA». AHAIM3UPYIOT CTPOEHUE KOPHSI.

[BOJIOCKH




Y ciioBus mpouspacranus U
BUI0M3MEHEHUS KOPHEHl

[IprucriocoOnennst KOpHEH K YCIOBHUIM
CyIlIECTBOBAHMUSI.
BunonsMeHneHus: KOpHen

Onpez[ensnoT MOHATHUA: «KOPHEIIIOABD), «KOPHCBLIC
KJ'IY6HI/I)), «BO3AYIOIHBIC KOPHH», «AbIXATCJIbHBIC
KOPHU. VYcranaBIuBaOT MPUYINHHO-CJICACTBCHHLIC
CBsA3HW MCXKAY YCIOBUSAMH CYIICCTBOBAHUA W BHU-
JTOM3MCHCHUSAMU KOpHCﬁ

BI/I,Z[OI/I?)MeHCHI/I?[ JIUCTBHEB.

/labopamopnas paboma Ne5

((HpOBOI[fIH_[I/Iﬁ IIy40K», «COCYyIdbD», «CHUTOBHIHBLIC

pr6KI/I)), «BOJIOKHa», «CBCTOBBIC JIUCTbA», KTCHCBbLIC

[loGer. Iloukm u ux [ToGer. JIuctopacnonoxenne JOnpeaesnsroT TIOHSITHS: «tobery, «TIOYKay,
crpoenue. Poct u pazsutue Ctpoenue HOYEK. Pacnionoxenuej«BepxyedHas TIOYKaY, «Tma3ynraas TIOYKa»,
modera mouek Ha crebne. Poct u pasButue (ITPUIATOYHAS MOYKay, «BEreTaTUBHAsI TIOYKa»,
moGera. (TCHEPaTHBHAS MTOYKa», KKOHYC HApACTAHHsD», «y3eID),
labopamopnas pabomaNe4 CtpoeHne (MEXI0Y3ITHE», ITa3yXAINCTa»,«0UePEIHOE
noyek. PacmonokeHne movek Ha ITHCTOPACTIONIOKEHHEY, «CYIIPOTHUBHOE
crebuie. JTHCTOPACIIONOKEHHEY, KMYTOBYATOE PACIIOIOKEHHE.
AHAJTM3UPYIOT pE3yJbTaThl JTAOOPATOPHOW pabdOTHI U
HaOJII0ICHUI 32 POCTOM M pa3BUTHEM Mooera.
BHemHee cTpoeHHe JIucTa Breminee crpoenue smcta. @opma OnpenenstoT TIOHSTHS: «JIUCTOBAs TUTACTHHKA,
miicta. JIMCThSI MPOCTBIE W CIIOXKHBIC. (UEPEIIOK», «YCPEIIKOBBIM JIUCT», «CHISTYHNA JIUCTY,
DKunkoBaHue HUCTHEB. ITPOCTOM
UTaGopaTopHble " NPAaKTHYECKHEPTUCT», «CIOKHBIA JIHCTY, «ceryaroe KHUIIKOBAaHHE,
[paboTHI apauIelIbHOE KHIIKOBAaHHE, «IyroBOg
UIuCThsl TIPOCTBIE M CIIOKHBIC, WX DKIJTKOBAHHME». 3aIlONHAIOT TaOJHIy MO pe3ysbTaTtam
PKIJTKOBAHHE M JIMCTOPACTIONOKCHHUE. M3yUCHSI Pa3INYHBIX JIUCTHEB.
Kierounoe cTpoeHue|CTpOCHNE KOXKHIIBI JIMCTa, CTPOCHUE OnpeaensioT MOHITHS: «KOXKHIIA JIMCTa», KyCTHUIIAY,
ITHCTA. BunonsmenenueMsakoTn snmcra. Bausaue Qaxropos «(XJIOPOTIACTBI»,  «cTojO4aras TKaHb JIHCTAY,
[THCTHCB Cpenbl Ha  CTpOCHHE JIMCTA.|[KTYOUaTasITKAHBIHCTAY, «MSKOTh JICTa,




CTpoeHHE KOXKUIIBI JTUCTA.
KieTouHoe cTpoeHue ucra

TUCTBST», «BUJIOM3MEHEHHS JIUCTHEBY. BBIMOTHSIIOT
tabopatopHbie paboThl U 00CYKIAIOT UX PE3YIbTAThI

CtpoeHue
Muoroo6pasue credneit

cTe0Is.

CtpoeHue cTeOs. MHuoroo6pasue
cTebuiei.

/labopamopHas paboma Ne6

BHyTpeHHEe CTpOEHME BETKU J€pPEBa

OnpenensroT TOHSITHS: «TPaBSIHUCTHIN
(JIEPEBSTHUCTBIN CTE0ENbY, «IIPSIMOCTOSUHM CTEOEIbY,
BBIOILUICS CTEOEbY, «Ia3al0LIUi cTeOebY, «ION3Y-
yuii  cTeOCIbY, «YCUCBUYKI, «mpoOKay,
JTy0», «CUTOBUIHBIE TPYOKN», «ITYOSTHBIE BOJIOKHAY,

CcTEOETDbY,

«KOpa»,




«KaMOHIT», «JIpEBECHHAY, «CEpJIICBUHAY,
«CEpJILICBUHHBIC JTYUN.

BeINONTHAIOT 1a00paTOpHYIO paboTy U 00CYKAAI0T €&

pe3yIbTaThI
10  |BugousmeneHnue moOeron Ctpoenue u GbyHkun|OnpeensaoT MOHITHS: «BUAOU3MEHEHHBIN mobery,
BUOM3MEHEHHBIX TOOETOB. ((KOPHEBUIIE», «KIIYOCHbY, «TYKOBHUIIa». BBIMOMHAIOT
/labopamopHas paboma Ne7 mTabopaTopHyIo paboTy U 00CYKAAIT €€ Pe3yabTaThl
3yuyeHne  BUIOU3MEHEHHBIX 1o0eros|
(KopHEBHIIIE, KITyOCHb, JIYKOBHIIA)
11  |BeTOK U ero cTpoeHue Ctpoenue 1BeTka. Benunk nperka. Ya- Onpenenstor MOHSITUS: KTIECTHKY, «TBIYMHKAY,
euka 1nBetka. OkonousetHuk. CTpo- KJTCTIECTKNY, «BEHUUKY, «YAIISTUCTHUKNY, «YallleuKay,
eHHe THIYMHKU M TecTuka. Pactenus IIBETOHOXKKa», «IIBETOJIOKE», «IPOCTOI OKOJOLBET-
0JTHOJIOMHBIE U IBYIOMHbIe. DopMyiia HUK», <«JIBOWHOW OKOJIOLIBETHHUK, «TBIYMHOYHAS
[[BETKA. HUTHY, «IIBUIBHUKY, «PBUIBIIEY, «CTOJIOUKY, «3aBI3bY,
/labopamopnas pabomaNe8 «(CeMsI3a4aToOK»,  «OJHOJOMHBIE pacTeHus»,
3y4yeHue cTpoeHus 1BETKA «(JIBYZIOMHBIE€ PaCTeHUs». BBIMONHAIOT T1ab0paTopHyIo
paboTy U 00CYXKIArOT €€ pe3yabTaThl
12 |Cousertus Bl coneTuii. 3HaueHNE COLIBETUH. BrImonHsA0T 1abopaTopHyl0 paboTy. 3amoiHSIOT
Ulabopamopnas pabomaNe9 Ta0IHIly 110 pe3yJibTaTaM padOoThI C TEKCTOM yueOHUKA
O3HaKOMJICHHE C Pa3TMYHBIMHU BHIAMH U JTOTIOJTHUTEIILHOU JINTEPATypPOr
COLIBETUI
13 [[Tnoxmsr U ux [CtpoeHue wionoB. Knaccudukanus|OnpeaenstoT MOHATUS: «OKOJOIUIOJHUKY, «IIPOCTHIE
KITacCU(UKAIHS [JI0/10B. TUIO/IBI», «COOPHBIE TUIO/IBDY, «CYXHE TUIOABD), KCOUYHBIE

Ulabopamopnas pabomaNe 10

I1J104bI», «OAHOCCEMAHHBIC IIJIOABD?, «KMHOTI'OCCMSIH- HBIC

(O3HaKOMIJICHHE C CYXUMHU U COYHBIMHU

[JIOABD)», «ATr0oda», KKOCTAHKA», «OPEX», «K3CPHOBKaA»,




10 1aMU «CEMSHKaY, «000»,
(CTPYYOK»,KKOPOOOUKAY, KCOTUIOTUEY. BrinomnHsio
abopatopHyIo paboTy. AHAM3UPYIOT U CPABHUBAIOT




paznuynble oAb, OOCYKIAI0T pe3yabTaThl padOThI

14 |[PacnpocTpaHeHue IUI010B C110co0bI pactipocTpaHeHHs II00B U PaboTaloT ¢ TeKCTOM YydeOHMKA, KOJUICKLIHUSIMH,

1 CEMSTH CEMSTH. [Ipucnocobnenus,repobapHbIMU IK3EMILISIPaMHU. Ha6mronarot 34
BbIpaOOTaBIIMECS Y IUIOAOB U CEMSH B Crloco0aMM pacHpOCTPAHEHUs IUIOAOB M CEMSIH B
CBSI3H C Ppa3IMYHBIMHU crioco0amMuIpupoe. I'oToBsT cooO1ieHne «Cnoco0b]
[pacripocTpaHeHUsI aCIPOCTPAaHEHUS TUIOAOB U CEMSH U UX 3HAYEHUE IS

ACTCHUIN»
|Pa3z[e.11 2. Kusznb pacrenni (10 v)
15 [TuTanue pactenuii.[Iporecchr JKU3HENCATEIIBHOCTU:BBIICIAT  CyIIECTBEHHBIE  IPHU3HAKU OMOJIOTrMYECKHX

MunepanbHOe NUTaHUEOOMEH  BELIECTB U npeBpaleHuefiporeccoB. ONpeneistoT MOHATHS: «MUHEPATbHOE

pacTeHuit BHEPIHH, MUTaHUE, (OTOCHUHTE3,[IUTAHUE»,  «KOPHEBOE JTABJICHUE, «I10YBay,
IBIXaAHHE ylajacHue IPOAYKTOBKIIIIOLOPOIHEY, «yZoOpeHHe». Beiaenston
oOMeHa, TPAHCIIOPT BELIECTB.[CYLLIECTBEHHbBIE IIPU3HAKU I10YBEHHOI'O MIUTaHUS]
Perymsus nporeccoBpacteHriH. OOBACHIIOT HEOOXOAUMOCTb BOCTIOJIHEHHS
pKU3HEneATeIbHOCTH. [IuTanne 3araca IMTATENbHBIX BEIIECTB B IIOYBE IYTEM
[PACTECHMIA. [TouBennoe nuTaHueBHeceHUs ya1oOpeHuil. OLeHuBaloT Bpel, HAHOCUMBIi
pacrenuil. Ilormomenue BOABI U OKpY>Karollel cpejie UCTOIb30BaHUEM 3HAUUTEIbHBIX
MUHEPAJIBHBIX BEILECTB. VYpasnenuejnos ynoOpeHuit. ITpuBomsT
[IOYBEHHBIM  I[UTaHUEM pacTeHMi.[10Ka3aTenbcTBa  (APryMEHTHUPYIOT) HE00X0IUMOCTH|
MunepanbHbIe U OpPraHMYeCKUEBALIUTHl OKPYKAIOIIeH Cpeabl, COOIOICHHS MpPaBUII
yno6penusi. CriocoObl, CPOKH U JT03BI OTHOILIEHUS K KUBOU MPUPOJIE.
BHECeHUs1 ynoOpenuid. Bpen, Ha-
HOCUMBIN OKpY’KaroIen cpene
MICIIOJIB30BAaHUEM 3HAYUTENbHBIX /103
[y TOOpEHMIA. Mepsbt OXpaHBbI
[IPUPOTHOU CPENIbI




16 OTOCHHTE3 OTOCHHTE3. [IpucnocoOneHHOCTHBEISIBIAIOT — MPUCTIOCOOIEHHOCTh pacteHuit
aCTEHUI K HCIOJIb30BAHUIO YHEPTUU CMOJIb30BaHUIO  CBETa B nporecce (HOTOCHHTE3A.
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CBCTa, BOJBI u YTJICKHCIIOTO BrisaBisioT B3aMMOCBA3U MCKOY 0COOEHHOCTSIMH

rasa.XJopomIacThl, XJIOpOoGULI, HX CTPOEHHUSI KJIIETOK, TKaHEH, OpraHOB U CUCTEM OPraHOB

poib B (oTocuHTE3e. YIpaBieHUE 11X GyHKIUSAMU. OnpeAensoT yCIoBUs MPOTeKaHUs
(bOTOCHHTE30M pPACTEHUH: YCIOBUA, (borocunTe3a. OOBACHIIOT 3HaUe€HHE (POTOCHHTE3A U
BITUSIONINEC HA HMHTEHCUBHOCTH (DOTO- pOJIb PACTEHUI B PUPOJIC U KU3HM yenoBeka. CTaBsT

crHTe3a. 3HaueHue poTtocunaTe3a. Poib Vi OV EEUNIE HKCIIEPUMEHTHI 110 H3Y4YEHUIO
pacTeHHil B o0pa3oBaHWHM | [IPOIIECCOB KU3HEJEATEIIbHOCTH OpPTraHU3MOB u
HAKOTIJICHUW OPTaHUYECKUX BEIECTB U OOBSCHSIOT UX PE3YIIHTATHI.

KHCJIopoaa Ha 3emiie

17 JlpixaHue pacteHuit
/[pixaHue W €ero pojb B JKU3HU BEIICISIOT CYIIECTBEHHbBIE TPU3HAKU JIBIXaHUS.
OpraHu3MoB. [[pIXaHue pacTeHui, ero OOBACHSIOT POJIb JBIXaHUSA B TIpollecce OOMeHa
CYIIHOCTh. POJIb YCTBUII, Y€UEBUYEK U BerecTB. OOBSICHSIIOT POJIb KHUCIOpOJa B TpOIecce
MEKKJIIETHUKOB B razooOMeHe y [gpIxaHus. PackpbIBarOT 3HAaY€HUE IbIXaHUS B YKU3HU
pacTeHuil. BzaumocBsa3b MPOIECCOB [paCTEHUN. Y CTaHABIMBAIOT B3aWMOCBS3b IPOIIECCOB
TpIXaHus U (POTOCUHTE3A [TbIxaHus U OTOCUHTE3a
18  |Mcmapenue BOAbl pac- |McriapeHure BOJABI pacTeHHSIMH, ero [OnpenenstoT 3HaYeHHe UCTIapeHus BOJIbI U JIUCTONaAa
renusiMu. Jlucronan BHayeHue. Jlucroman, ero 3HAYEHHUE. [B )KU3HU PACTCHHI
(OceHHss OKpacKa JINCThEB
19  [[lepensuxeHue BOJBI epeIBMKCHHUE BEIIECTB B PACTCHUH. OBSICHSIOT POJIb TPAHCTIOPTa BEMISCTB B TIpOIiecce
MUTATEJIbHBIX  BEIIECTB BlI'paHcropT BemiecTB Kak cOCTaBHast OmeHa BELIECTB. OOBsICHSIOT MEXaHU3M|
pacTeHun acTb 0OMEHa BEIECTB. [IpoBopsmasfocymiecTBinenus npoBoasdmeil (GyHKIUU CcTeOs.
YHKITUS OBACHAIOT OCOOCHHOCTH TEPEIBUKECHHS BOJBI,
TeOIA. [TepenBuxenue BOJIBLJMUHEPAIbHBIX U OPTraHUYECKUX BEIIECTB B PACTCHUSX.
HMHEpaIbHBIX u oprannyeckuxflIposoast Ouonoruueckue 3KCIEPUMEHTHI o
€IIECTB B pACTCHUHU. 3amacaHue 3yUYEHUIO MIPOIIECCOB KU3HENICITEILHOCTH|

praHu4ecKuX BEILIECTB B OpraHaxjopraHu3MoB U OOBSACHSIOT UX pe3ynbTaThl. [IpuBoasT




|paCTeHI/II\/'I, ux HCITIOJIBb30BAHUC B

}HOKaSaTeJ'IBCTBa (apryMeHTHpYIOT) HE00X0IUMOCTH|




[poreccax KU3HENESATENLHOCTH.
3auTa pacTeHU OT IOBPEKICHUM.
JlaGopaTopHbie u MPAKTHYECKUE

paboTel  [lepenBmkeHWE  BEIIECTB To|

moOery pacteHus

BAIINTHI paCTCHI/Iﬁ oT HOBpe)KI[CHI/Iﬁ

20 [[popacTanue cemsiH Posib ceMsiH B )KM3HU pacTeHUI. Y Cl0- OOBSCHSAIOT POJIb CEMSIH B JKU3HU PACTEHUHU.
BHsI, HCOOXOJMMEIE JIJIsI TIPOPACTAHUS BBISBIISIOT YCITOBUS, HEOOXOIUMBIE JUISI IIPOPACTAHUS
cemsH. I[ToceB cemsu. Poct u nutanue ceMstH. OOOCHOBBIBAIOT HEOOXOIUMOCTE COOMIOAEHUS
[TPOPOCTKOB. CPOKOB U MPaBUJI IPOBEACHUS IOCEBHBIX paboT
UlaGopatopabie  u MPaKTUIECKUE
[PabOTHI
Ornpezenenue BCXOKECTH CeMsIH
[PAaCTEHUH U UX TTOCEB

21  |Crioco0sr pPa3MHOKEHUS Pa3MHOXCHIE OpraHU3MOB, ero pousib BOnpeaensoT 3Ha4YCHWE Pa3MHOKCHHUS B IKU3HU

pacTeHuit [MPEeMCTBEHHOCTH MOKOJIeHU. Pa3MHO- OpPraHu3MOB. XapaKTepU3yIOT OCOOEHHOCTH OECIIOI0ro
PKEHHE  KaKk  BakHeilIee CBOMCTBOpa3MHOKeHUsI. OOBICHIIOT 3HAYeHUE OECcmoIoro
OpPTaHU3MOB. CriocoOsr Pa3sMHOKEHUSAPA3MHOXKEHUSI. PackpeiBator 0COOCHHOCTH u
opranusmoB. becnosnoe Ppa3MHOXKECHUE[TPENMYIIIECTBA MIOJIOBOTO Pa3MHOKEHUS 1o
pactenuil. [lonoBoe pasmHoOKeHHE, €T0 cpaBHEeHHIO ¢ OecronbiM. OOBSICHSAIOT 3HAYCHUE
ocobeHHocTH. [TonoBbie KJICTKH.[IOJIOBOT'O PA3MHOKEHUS JIIIS
OrmtogoTBOpeHre. 3HAYCHHE TTOJIOBOTO MOTOMCTBA M SBOJIFOIIMH OPraHUIECKOT0 MUPa
[PA3MHOKCHHS JUISE  TIOTOMCTBA u
PBOJIIOIIUH OPTaHUYECKOTO MHUpa

22  |Pa3aMHOXEHHE CIOPOBBIX PazMHOXeHHE BOJOPOCTIEH, MXOB,|OMPENEISIOT TOHSITHUS: «3aPOCTOK», «IPEIPOCTOKY,

pacTeHU [TaItOPOTHUKOB. [TonmoBoe m Oecmonoej«3oocopay, «cnopanruiny. OOBSICHAIOT POJIb YCIOBUN

[Pa3MHOKEHHE y CIOPOBBIX.|Cpebl Ml MOJOBOTO M OECToioro pa3MHOMKEHUs, a

UepenoBanue nmoxkosieHUH

TAK)KC 3HAYCHUC UCPCAOBAHUA MOKOJICHUM Yy CIIOPOBBIX




IpaCTeHI/Iﬁ
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23 |Pa3MHOXEHHE ceMEHHbIX|Pa3MHOXKEHHE TOJIOCEMEHHBIX y OnpeneneHre MOHATUN: «IBUIbLA», «IBLIBLEBAS
pacTeHuit [TOKPBITOCEMEHHBIX pacTeHHI. TpyOKa», «IBUIBLEBOE 3€PHO», «3apOJIbIIIEBHIH
Onbuienne. CocoObIONbUICHHS. MEIIOK», «IBUIBIEBXOI, «IIeHTpaJIbHAs KJIETKa»,
(O11040TBOPEHUE. JIBoiiHOE| «/IBOMHOE OTLIIOIOTBOPEHHUEY, KOTIBLIICHUEY,
OILJIOIOTBOPEHHE. O0pa3oBaHue| «IepeKpECTHOE OTIbUIEHHEY, «CaMOOIIbUICHUEY,
[1JI010B U CEMSH «MCKYCCTBEHHOE  OIBUICHUEY. OO0BsicHSIOT]
MIpEeUMYIIEeCTBa CEMEHHOI'0 Pa3MHOKEHHUS nepe/y
cnopoBbIM. CpaBHHUBAIOTPA3IMYHbBIECTIOCOOB]
ONbUICHUA U UX poju. OOBSICHSIOT 3HAYEHHE OTIO/IO0-
TBOPEHHUS U 00pa30BaHUsI IJIOI0B U CEMSIH
24  |BereraTHBHOE pa3-ICrioco0b1 BereTatuBHOro| Onpenenstor HOHATHUSA: «YEPEHOKY, «OTIIPBICK»,
MHO>KEHUE MOKPBITO-Pa3MHOKEHHS. Ipaxmuueckas| «0TBOIOK», «TIPUBHBKAY, «KYJbTypaTKaHen»,
CEMEHHBIX PaCTEHUI paboma «TIPUBOI», «1oaABoOW». OOBICHSIIOT 3Ha4YEeHHE
BereratuBHoe Pa3MHOXKEHHUE BEreTaTUBHOI'O Pa3MHOXKEHUS MOKPHITOCEMEHHBIX pac-
KOMHATHBIX PaCTEHUI TEHUU " €ero HCIIOJIb30BAHUE
yenoBeKoM. CpaBHUBAIOT [I0JIOBOE U Oecrnonoeg
pa3MHOXKEHHUE.
[Paznen 3. Knaccupukanus pacrenuii (6 1)
25  [CucremaTuKa pacTeHHM (OcHOBHBIE CUCTEMATUYECKUE OnpenensroT NOHATHUS: «BUI», «POA», KCEMEHCTBOY,
KaTeropuu: BUJ, POJ, CEMEKCTBO, «KJIacC», KOTHEN», «AapCTBO». BBIAENAIOT NIPU3HAKH,
KJ1acc, OTJelN, LapCTBO. 3HAKOMCTBO C XapakTepHblEe IS JBYAOJbHBIX U OJHOAOJBHBIX
KJaccU(pUKaUell IBETKOBBIX pACTEeHUM pacTeHni
26 Kiacc JBynonwHbie]l [pu3Haku, XapakTepHbIE ISl PACTEHUM BoiaensoT OCHOBHBIE OCOOEHHOCTH pacTeHuii
pacTeHusl. CemelicTBaceMeENCTB KpecrouserHsie U [CEMENUCTB KpecTouserHbien Po3zonseTHsble.
Kpecronsetnele u Po- [PO30OLIBETHBIE Jlabopamophas [BHAKOMATCS C ONPEACTUTEIbHBIMI KAPTOUKAMH
BOIIBETHbHIC pabomaNel | 3HaKOMCTBO c




’OHp@)IGHHTGJ’IBHBIMI/I KapToyKaMu
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27

CemerictBa [TacinéHoBbie U
GoOoOBEIE

[Ipr3Haky, XapaKTepHBIC IS PACTCHHM
cemeticTB [lacnénosbie 1 boOoBbIE

BoiIensioT OCHOBHBIE OCOOEHHOCTH pacTeHUM
cemeiictB [lacnénoBeie u boGoBbie. Omnpenenstor

[PACTCHUS 110 KapTOYKaM

28 CemeiicTBo CiiosxHO- [[pu3Haku, XxapakTepHbIE ISl PAaCTEHU BrI1e1s10T OCHOBHBIE OCOOCHHOCTH PACTCHUI

[[BETHBIC cemeiicTBa ClI0)KHOIIBETHBIE cemeiicTBa CinoxxHOIBeTHBIE. ONpeNesioT pacTeHUS
Ulabopamopnas pabomaNel2 M0 KapTOuKam

29  [Knmacc OnHOMONBHEIE. [Ipr3Haky, XapaKkTEepHbIE 7S paCTCHUM BriensoT 0CHOBHBIE 0COOCHHOCTH PacTeHUN
CemMelicTBa 371aKOBBIE U ceMelCcTB 3i1akoBhie U Jlnneiineie ceMelicTB 31akoBbie U Jluneinbsie. Onpenensor
Ulnneitnbie labopamopnas pabomaNel 3 [paCTeHHS IO KApTOYKAM

30 BaxHeHIue CenbCKo- BaxHelIne ceabCKOX0351iCTBEHHbBIE ["oTOBAT COOOIIEHNST HA OCHOBE M3YYECHHUS TEKCTA
X 0351{CTBEHHBIE PACTEHHS [pacTeHUs], arpOTEXHUKA UX BO3/1EIIbIBA- ydeOHUKa, TOTIOTHUTEIBHOM JTUTEPATyPHl U

HUS, NCTIOJIH30BAHNE YEIIOBEKOM MaTepraiioB VHTepHeTa 00 HCTOPUY BBEICHUS B
KYJIBTYpY M arpOTEXHHUKE BaXKHEUIINX KYJIbTYPHBIX
TBY/IOJIBHBIX U OJTHO/IONIBHBIX PACTEHUM, BBIpaIIH-
Ba€MbIX B MECTHOCTH MPOKUBAHUS [ITKOJIHHUKOB.
’Pa3)1e.11 4. Tlpupoausie coodmecTna (3 4)

31  [[IpuponHubie coobmecTBa.[THITBI pacTUTENBHBIX CO00IIECTB. B3a- OnpenensitoT MOHATHUS: «PACTUTEILHOE COOOIIECTBOY,
B3anmMocBs3u BlUMOCBSI3H B PaCTHTEITLHOM|KPACTUTEIBHOCTEY, «IPYCHOCTB». XapakTepU3yIoT
[PACTUTEIILHOM COOOIIECTBE cooOmecTBe. Ce30HHBIE MU3MEHEHHS B Pa3IMYHBIETUIIBIPACTUTENBHBIXCOOOIIECTB.

[pPacTUTEITLHOM coo01ecTBe.|Y CTAHABIMBAIOT B3aMMOCBSI3M B PacTUTEIHLHOM
COXUTEIECTBO OpraHU3MOB BlcooO11IeCTBE
[PACTUTEIIHFHOM COOOIIIECTBE

32  |Pa3BuTHe u cMmeHa|CMeHapacTUTEIbHBIX coo0111ecTB.|OnpeneIIOTIOHATHEKCMEHAPACTUTEIHHBIX




ACTUTCIIBHBIX COO6H_ICCTB

THIbl pacTUTETLHOCTH.
DKCKypCHs
[IpupoHOEe COOOIIECTBO U YEIOBEK

cooOmiecTBy». PaboTaroT B rpymmax. [Togsonst urorun
KCKypcHuH (OTUET)
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33 Biusaue Xo03siCTBEHHONI
eI TeIbHOCTH YEJIOBEKA HA
PACTUTEIILHBINA MUD

BiusHue X0341iCTBEHHOU J€ATEIbHOCTH
UEeJIOBEKA HA pacTUTENbHbIA Mup. HcTo-
Pl OXpaHbl IPUPOBI B HALLIEH CTPAHE.
Ponp 3aMOBEJHUKOB M 3aKa3HHUKOB.

PaL[I/IOHaJ'IBHOC IMPpHUPOIJOITIOJIb30BAHUC

OnpenensoT MOHITHS: «3allOBEAHUK», «3aKa3HUKY,
<pallMOHAIBHOE MTPUPOJIOTNIONIb30BaHHE». OOCYKIAIOT
OTYET 1O SKCKYpCHU. BBIOUpaloT 3a1aHue Ha JIETO

Buonorus. Kusornsie. 7 kiaacc (70 yacoB, 2 yac B HeJ1eJ110)

Beenenmne (2 uaca)

OO0u1me cBeieHNs 0 )KUBOTHOM Mupe. VicTopus pa3BUTHS 300J10TUU. MeTo bl U3ydeHus KUBOTHBIX. Hayka 3001orus u ee crpykrypa. CXOJICTBO M pa3inyus
JKUBOTHBIX U pacTeHuil. CucTeMaThka )KUBOTHBIX. JKMBOTHBIN MUpP KaK COCTaBHAs YaCTh MPHUPOJIBI Y pasia

Pa3nen 1. Ilpocreiimme (2 uaca)

[Ipocreiimume: MmEOTOOOpa3ue, cpeaa u Mecta oOuTaHus; 00pa3 KU3HU U TOBEJICHUE; OMOIOTHYECKHUE U HKOJIOTHUECKUE 0COOSHHOCTH; 3HAYCHHE B IIPUPOJIC U
YKU3HU YeJIOBEeKa; KOJIOHUalIbHbIe opraHnu3Mbl. Hanbomnee yacto BcTpedaeMble 3a00seBaHus B AJIbIree BbI3BaHHbIE IPOCTEHIINMU

Jemoncmpauusn

XKussie nuadyzopun. MukponpenapaTsl IpOCTESHIIINX.
Paznen 2. MHorokJieTrouHble ;kuBOTHbIE (32 uaca)

becno3BoHOYHEIE KUBOTHEIE.

Tun FY6KI/I MHOFOO6pa3I/Ie, cpcaa O6I/ITaHI/I$I, 06pa3 KHU3HHU, OMOJIOTUYECKHE U DKOJIOTHUECKHE OCO6€HHOCTI/I; 3HAYCHUEC B IIPUPOJAEC U JKU3HU YCIIOBCKA.

Tun KumeyHononocTHRIC: MHOFOO6paSI/Ie, cpcaa O6I/ITaHI/I${, O6p8,3 KHN3HH, OMOJOIMYECKHE B DKOJOIMUYECKUE OCO6€HHOCTI/I; 3HA4YCHUE B IIPUPOAEC U KU3HU
YCJIOBCKA; MCYEC3A0IHEC, pCAKUC U OXPAHACMBIC BU/IbI.

Jemoncmpanyusn

Mukpornpenapat npecHoBoaHOU ruapbl. O6pasipl kKopawia. BrnaxHsiil npenapat meay3sl. Bugeodunbm.
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Tunst IInockue, Kpyriasie, Konpuateie yepBu: MHOrooOpasue, cpefa U Mecta oOuTaHus; 00pa3 JKU3HHU U MOBEJCHHE; OMOJIOTMYECKUE U IKOJIIOTUYECKUE
0COOEHHOCTH; 3HAYCHHE B IPUPOE U KU3HU YEIOBEKA.

Jlabopamopnuie u npakmuueckue padbomaul
MHoroo0pasue KoJIbuaThIX YePBEH.

Tun Mosmrocku: MHOroobGpasue, cpefa oouTaHus, o0pa3 >KM3HU M MOBEACHUE; OMOJOIMYECKUEe U HKOJIOTMYECKHE OCOOCHHOCTH; 3HAUE€HUE B MPUPOJE U
KU3HH yenoBeka. MoJuttocku, BcTpedaeMbie B CBeptoBckoit 061actn Heo6X01uMoCTh OXpaHbl OTKPHITHIX BOJIOEMOB

Jemoncmpayusn
MHuoroo6pasue MOJITIOCKOB U UX PAKOBHUH.

Tun Uriokoxwue: MHOFOO6paSI/Ie, cpcaa O6I/ITaHI/IH, 06pa3 KHU3HHU U IIOBCIACHHUC, OMOJOrHYECKHE M DKOJIOTHYECKHE OCO6CHHOCTI/I; 3HaA4YCHUEC B IIPUPOJEC U
JKHM3HH 4YCJIOBCKA.

Jemoncmpavyus
Mopckue 3Be3/1bl U APYTUe UTTOKOKUE.

Tun Ynenucronorue. Kiacc PakooOpasHsie: MHOrooOpasue; cpeia o0uTanus, o0pas )KM3HU U MOBEACHUE; OMOIOTUYECKUE U SKOJIOTHYECKHE 0COOCHHOCTH;
3HAYEHHUE B MPHUPO/JIE U KU3HH YeloBeka. PazHooOpasue pakooOpa3HbIX B BogoemMax Ypaia

Jlabopamopnuie u npakmuueckue padbomaul
3HAKOMCTBO C pa3HOOOpa3nueM pakooOpa3HBIX.

Knacc HaYKOO6pa3HBICZ MHOFOO6paSI/Ie, cpcaa O6I/ITaHI/IH, 06pa3 JKHN3HHU U ITIOBCACHUC, OMOJIOrHYECKHE U DKOJIOIHUECKUE OCO66HHOCTI/I; 3HAUYCHUC B IIPHUPOJIAC
" XHU3HU YCIOBCKA.

Knacc Hacekomble: MmHOrooOpasue, cpena ooburanusi, 00pas KU3HU U MOBEJEHUE; OMOJIOTHYECKUE U SKOJIOTHYECKHEe OCOOCHHOCTH; 3HAUE€HUE B MPHUPOJIE U
JKU3HU yenoBeka. GOHOBBIE, PEAKUE U MCUYE3AI0INE BUIbI HACEKOMBIX Y pasa

Jlabopamopnuvie u npakmuyueckue paoomat

N3yuenue npeacTtaBUTENEn OTpsi0B HACEKOMBIX Tur XopaoBble.
Knacc JlanmeTHUKH.



[To3BoHOoUHBIE >kMBOTHBIC. Hankmacc PeiObI: MHOTOOOpaszme (KpyriaopoThie, XpsIIeBbIE, KOCTHBIE); cpeAa OOWTaHWs, 00pa3 KU3HH, IOBEICHHC;
OHMOJIOTHYECKHE U YKOJIOTHYECKHE OCOOCHHOCTH; 3HAYCHHE B MPUPOJC U KU3HU YEIIOBEKA; NCUE3AIONINe, PEAKUE U OXpaHsieMble BUIbI. OCHOBHBIC BUJIBI PHIO peK
Y BOJIOEMOB Ypaja

Knacc 3eMHOBOIHBIE: MHOTOOOpasue; cpefa ooutanus, o0pa3 *U3HU U MOBEICHUE; OMOOTHYECKHE U KOJIOTHYECKHEe 0COOCHHOCTH; 3HaYeHHE B IPUPOJIE U
JKU3HU YEJIOBEKA; UCUE3arollte, peIKUe U OXpaHseMble BUAbl. BunoBoe pazHooOpa3ue u oxpaHa
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ampubmit B CsepmimoBckoir obmactu Kiacc IIpecMmbikaromuecsi: MHOrooOpasue; cpena obutanus, oOpa3 >KM3HU W TOBEICHHUE, OMOJOTUYECKHE U
HKOJIOTHYECKUE

0COOEHHOCTH; 3HAYCHHE B TIPUPOJIC U KU3HU YEJIOBEKA; HCUE3aloNIne, peKHe U OXpaHsieMble BUIbl. BugoBoe pasHooOpas3ue u oxpaHa penTwinii Ypana

Knacc [Itunps: MHOrooOpasue; cpena oouTanusi, 0opa3 )KU3HHU U MOBEJCHHUE; OMOJIOrMYECKHE U HKOJIOTHIECKHE 0COOCHHOCTH; 3HAUCHHUE B MPUPOJE U )KU3HU
YeJIOBEKa; UCYe3alolne, peaKue U oxpanseMble Buabsl. Opautodayna CepoBckoit oonactu [Itumer Kpacnoii kauru ¥Ypana

Jlabopamopuwvie u npakmuueckue padoomot
N3yueHue BHEIIHETO CTPOCHUS MITHIL.

IKcKypcuu
W3ydenre MHOT00Opa3usl MTHUILL.

Knacc Muekonuraronye: BaKHEHMIIME NpeACTaBUTENN OTPANOB; cpela OOMTaHus, o0pa3 KHU3HM M IOBEJEHHE; OUOJOIMYECKHE M 3IKOJIOTMYECKHe
0COOEHHOCTH; 3HaYCHHE B MPHUPOJIE W KU3HU YEIIOBEKa; MCUE3alolINe, peAKHe U oXpaHseMblie BUIbI Pykokpeuisie KpacHoi kauru Ypana. XuIHble )KUBOTHBIE
3aHeceHHble B KpacHyto kHury CBepAsoBCcKoi 00J1acTH

Pa3znen 3. DpoJionus crpoennsi U PyHKIMIl OPraHOB M MX CHCTeM Y KMBOTHBIX (14 uacos)

IToxpossl Tena. OnopHoO-ABUraTeIbHast CUCTEMA U cliocoObl nepeaBmkenus. [lonoctu tena. Opransl pixaHus U razooOMeH. Opransl nuieBapenus. OOMeH
BELIECTB U IpeBpalleHue sueprun. KposenocHas cucrema. Kposb. Oprassl BbleeHUs.

Opranbl 4yBCTB, HEPBHAs CUCTEMa, HHCTUHKT, pediekc. Perymsmus aesrebHOCTH OpraHu3Ma.

Jemoncmpavyusn
Bnaxxnble npenapatbl, CKeNIeTbl, MOJETU U MYJISIKU.

Jlabopamopnbsie u npakmuueckue padomaoi
N3yuyenne ocobeHHOCTEN pa3InYHbIX IOKPOBOB TEJa.

Paznen 4. UnanBuayaabHoe pa3BuTHE KUBOTHBIX (3 vaca)

[Tpomnienne pona. Opranbel pasmHOxkeHHs. CrnocoObl pa3MHOXKEHHS JKUBOTHBIX. OrmuiofnoTBopeHue. Pa3BuTHE JKHMBOTHBIX C MpeBpallleHUEM U 0e3.
[Teproau3zanus 1 NpOIOJKUTENIBHOCTD JKU3HU KUBOTHBIX. Jladopamopnuvle u npakmuueckue padomaol



N3yuenue cTanuii pa3BUTHs JKUBOTHBIX U ONPENIETIEHNE UX BO3pacTa.
Pa3znen 5. Pa3BuTHe 1 3aKOHOMEPHOCTH pa3MellleHHsI )KUBOTHBIX Ha 3emue(3 uwaca)

I[OKaSaTeJIBCTBa 9BOJIIOIMU: CPABHUTCIIbHO-aHATOMHWYCCKUC, 3M6pI/IOJIOI‘I/I‘I€CKI/Ie, majaeoHToaorudeckue. 4. I[apBI/IH O MIpUYIXHAX 3BOJIIOOHUH KUBOTHOI'O
Mupa. VcaoxxHeHnE CTPOCHHUA )KUBOTHBIX U pa3Hoo6pa3He BHAIOB KaK PE3yJIbTaT 3BOJIFOIIHNH.
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Apeansl oouTanus. Murpainuu. 3aKOHOMEPHOCTH pa3MeNIeHuUs KUBOTHBIX. DayHa CTEIHOM, JIECOCTEITHOM, JICCHON 30H U aJIbITUICKOTO Tosica

Paznen 6. Buonenosnl (4 uaca)

EcTecTBeHHbIE U UCKYCCTBEHHBIE OMOIIEHO3bI (BOJIOEM, JIYT, CTEIb, TYHIPA, JIEC, HACENIEHHBINA MyHKT). PaKTOphl Cpeiibl U UX BIUSHUE HA OuoneHo3bl. Llenun
MUTaHUS, IOTOK PHEPTUU. B3auMOCBSI3b KOMIIOHEHTOB OHMOIICHO3a W MX MPUCHOCOOICHHOCTh JPYT K Apyry. EcTecTBeHHBIE W MCKYyCCTBEHHBIE OMOIICHO3BI Ha
npumepe ouoreHo30B PA. POCO Dxkckypceust «3ydeHne B3anMOCBSI3H JKUBOTHBIX ¢ IPYTUMHU KOMIIOHEHTaMU OMOIICHO3a

IKcKypcuu

HSy‘IeHI/IC B3aUMOCBA3U ) KUBOTHBIX C JPYT'MMH KOMIIOHCHTaAMHU 6I/IOL[eH038,. deHosornuecKmue Ha6J'IIO,I[eHI/I$I 3a BCCCHHUMMU SBJICHUAMU B ) KU3HHU KMBOTHBIX.

Paznen 7. JKuBOTHBI MUP M X03s1iicTBEHHAs JeATEIbLHOCTD YesioBeka (5 uacos)
Bmsane ACATCIIPHOCTH YCJIOBCKA HA KUBOTHBIX. HpOMI)ICCJI JKHNBOTHBIX.

OI{OMaHIHI/IBaHI/Ie. Pa3BeI{eHI/Ie, OCHOBBI COJACPKaHNA U CCIICKIIUU CEIIbCKOXO3SMCTBCHHBIX JKUBOTHBIX.

OxpaHa JKUBOTHOI'O MHpa: 3aKOHbI, CUCTEMAa MOHUTOPHHIA, OXPAHACMBIC TCPPHUTOPHU. KpaCHas{ KHHUTA. PaIII/IOHaJII)HOG HCIIOJB30BaHUEC >KHBOTHBIX.
HpOMBICHOBLIC H OIIaCHBIC ) KUBOTHBLIC Ypana PC,Z[KI/IG U OHACMHWYHBIC BU/bI )KNBOTHBIX Ypana KpaCHaH KHHT'a CBCpI[J'IOBCKOﬁ obnact u 3aIIOBCIHHUKH.

TemaTuueckoe mianuposanue. buosorus. ’Kusorubie.

7 kaacc (70 yacoB, 2 yaca B HeJ1eJ10)
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Tema. KonunuectBo

KommdecTBo yacos. UTaGopaTopHBIX paboOT. DKCKypCHil.
Beenenue 2 0 0
[Ipocreiimne 2 1 0
MHOTOKJIETOYHBIC )KUBOTHBIC 32 9
DBOJIIOIUS CTPOCHUS u 12 1
(YHKIIUH OpraHoB W WX CHCTEM Y
PKUBOTHBIX
MHaMBHyaTbHO pa3BUTHE KUBOTHBIX 3 2 0
PazBuTHE u 3aKOHOMEPHOCTH| 3
[pa3MeleHHsI )KUBOTHBIX Ha 3emIle.
broiieno3bl 4 0 2
PKuBOTHBIN MHUp H XO034MCTBEHHAS] 5
e TeTbHOCTh YEIOBEKa.
Peseps. 7
MToro 3a rox. 70 13 2




Ne [Tema Conepixanue XapaKkTepuCcTHKAa BH/I0B JAeATeIbHOCTH
y4aLuXxcs
OO0mue cBegeHns 0 HayKe (2 4)
1 [Mcropus pa3BUTHS DKnBoTHBIE. O01IIIECBE AEHHS OnpenenstoT HOHSATHS: «CUCTEMAaTHUKaY,
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BOOJIOTUH PKUBOTHOM Mupe. Mcrtopuss u3ydeHus «(300JIOTHS», «CHUCTEMATHYECKUE KaTErOpum».

PKUBOTHBIX. METO/1bI U3Y4€HUS )KUBOTHBIX OnuceIBalOT u CPaBHUBAIOT LIapCTBA|
OpPraHUYECKOro MHUpa. XapaKTepHU3YyIOT 3Tarbl
pa3sBUTHA 300JI0THH. KnaccudunupyroT
PKUBOTHBIX. OTpalaThIBalOT npaBuiia pabOThI C
Y4eOHUKOM

2 |CoBpeMeHHast 300J10TUs CtpoeHue AKHUBOTHBIX. [Iponeccr|Onpenenstor TIOHSATHS: «KpacHast kHuray,
PKU3HE1eATeIbHOCTH. MHOroo0pa3ue[«3ToNoTus», «300reorpagus», «3HTOMOJIOTHUS,

PKMBOTHBIX UX POJIb B IIPUPOAC U X KU3HU

uyenoBekaHayka — 300sorus u eé

CTPYKTypa.
PKUBOTHBIX M pacTeHuil. Cuctematuka

CxoactBO W paznuyus

PKBOTHBIX.

((MXTHOJIOTUS», K OPHUTOJIOT U, «QBOJIIOLMS]
PKUBOTHBIX». CocTaBisioT cxeMy «CTpykTypa

HayKH 300J0THW». VIcnonb3ys JONOJTHUTEIbHbIE
MCTOYHUKN MH(MOPMALIUH, PACKPBHIBAIOT 3HAYECHUE
300JIOTMUECKUX 3HAHUH, pPOJIb U 3HAYCHHE

PKUBOTHBIX B IIPUPOJE M KU3HU YEJIOBEKA.
(OG0CHOBBIBAIOT HEOOXOAUMOCTh PALIMOHATIBHOTO
1ICII0JIb30BAaHUs )KUBOTHOTO MHPa U €r0 OXPAaHBI.

3HakomsaTca ¢ KpacHol KHUTOM

Paznea 1. Ilpocreiimue (2 1)

3 [[Ipocreiimue:
HOXKH,

KOpHe-
paauoISIpuH,

ICOTHCUYHUKH, CIIOPOBUKU

[Ipocreitmme. Muoroobpasue, cpena u
MecTa obutanus. OOpa3 >KU3HHU U TIO-
BeZcHUE. buonormueckue M HKOJO-
rMYeCKHe OCOOCHHOCTH. 3HAueHHE B
npupoje
/TeMoHCTpanys

U JXKH3HU YCIOBCKaA.

Onpenenstor MTOHATUSA: «TIPOCTEHIINEY,
(KOPHEHOXKW», «PagUuOJIIpUN», «COJIHEYHUKWY,
(CIIOPOBUKWY, «LUCTAY, «PaKOBHHA».
CpaBHUBAIOT MPOCTEHIIMX C PACTCHUSIMH.
CrucreMaTHU3UpYIOT 3aI0JIHEHUN

Tabnuipl «CXOACTBO M pa3iauyuus MPOCTEHIINX

3HAHUAIIPU

PKUBOTHBIX M PAcCTEHHiI». 3HAKOMSTCS C MHO-

PKuBble uH(y30puwy, MHUKpOIIpenaparsl



[IPOCTEUIITNX

roobpaszueM MpoCTeHnX,

OCOOEHHOCTAMHU HX
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CTPOCHHSI U 3HAYEHHEM B TPUPOJE U KHU3IHU

[UCJIOBCKA. Breimonnsior CaMOCTOATCIIbHBIC

HAOMIOIEHUST 32 MPOCTEHIIMMHU B KYJbTypax.

HbIC OPTaHHU3MBbI

Odopmistor OTYET, BKJIFOUYAIOIITAMN X0/

HAOII0ICHUI U BBIBOJBI
[ Ipocreiimne: [[pocTeitiine. MHorooOpasue, cpena u Onpenenstor HOHATHSL: «uHDy30pUN»,
KOHOCIIBI, TH(Y30pHH MecTa oOutaHus. OOpa3 XKU3HU U TIO- <KOJIOHUS», «GKTYTUKOHOCLIBD». Cucrema-
BereHue. buonormueckue u IKOIO- TU3UPYIOT 3HaHUA TpU 3aMOJIHEHUN TaOJIUIIbI
rMyeckue OCOOCHHOCTU. 3HayeHHE B «CpaBHUTENBHAA XapaKTEPUCTHKA)
[IPUPOJIE U KU3HHU destoBeka. Kosonunans- CUCTEMATUYECKUX rpymn MIPOCTENIIINX.

BHAKOMSATCS C MHOTOOOpa3ueM MpPOCTEUIINX,
0COOEHHOCTSIMH UX CTPOCHHUS W 3HAUYCHUEM B
PUPOE U )KU3HU YeJIOBEKa

Paznen 2. MHOrok/ieTo4YHbIe ;KUBOTHBIE (32 1)

13BecTKOBBIC, CTCKIISHHEIC,
(OOLIKHOBEHHEBIE

['yOoxu. MHOr0oOOpa3ue, cpena oouranus,
00pa3 KuU3HHU. buomornyeckue u KO-
[TOTUYECKUE OCOOEHHOCTH. 3HAYCHHUE B
[IPUPOJIEC U )KU3HU YEIIOBEKA

OnpenensitoT MOHSTHS: «TKaHby, «pedekcy,
TyOKm», «CKEJIETHBIE UTJIBDY,
(KJIETKI,«CIIELIMATN3ALIHA» ,«HAPYKHBIACIION

KJIETOK, «BHYTPEHHUI (i (0)7 KIJIETOK.
CrcTeMaTHU3UPYIOT 3HAHUA IPU 3aM0JHEHNN
TaOITUIIBI «XapakTepHble YepThl CTPOEHUS

ryoox». Knaccupunupyrot tun I'yoku. BeisBiis-

IOT pas3ianyunsa MCKOY MpeaACTaBUTCIAMY

[Pa3TIMYHBIX KJIACCOB IyOOK

KurreyHomosocTHEIE.
I'mnpounsusle,

Cuudounsie, Kopasnosbig

KHI1EeYHOIOIOCTHBIE.
cpena oburtanusi, oOpa3 xu3HH. buoio-

FMYECKHE M DKOJIOTHYECKUE OCOOCHHOCTH.

MHuoroobpasue,

OnpenemuoT IOHATHA: ((HBYCHOﬁHOC KHUBOTHOC),

(KHIIICYHAasA IIOJIOCTB», «paguaibHasg

CUMMCTPUS, «arynajgbnar, «IKTOJACPpMA»,



OJIUIIBI

HAYCHHC B IIPUPOAC U KU3HU YCIIOBCKA.
cuc3aromue, peaKue

QHTOACPMaA» ,KCTPCKATCIIbHBIC

n  OXpPaHACMBICKIIOIHNIDY ,«MCYy3a»,

KIIETKID,
«KOpaJUD», «pereHeparus».
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BU/TbI. JlatoT XapaKTePUCTHKY THUTIA]
JleMoHCcTpalusi Mukporpenaparhbl THAPHI. Ku111e4HOIOJIOCTHBIE. CHUCTeMaTU3UPYIOT THII
(O6pa3ibl KOPaIoB. KHi1eqyHOOIOCTHEIE. BrisiBrsiton
BnaxHbie npernaparbl MEAY3.0TINYUTETHHBIE MpU3HAKU npeCcTaBUTENEH
Buneopuibsm Pa3HBIX KJIACCOB KHUIIEYHOIOJIOCTHBIX.
PackpriBaroT  3HaYEHUE KHIICYHOIIOJIOCTHBIX B
PUPOJIC U J)KU3HU YeI0BeKa
Tunn  [lnockue yepBu.[ltockue yepBu. MHorooOpasue, cpena OnpenesitoT MOHITHS: «OpraH», «CHCTeMa
Kacchr: Pecununsie Jooutanus. OOpa3 *KU3HH U TOBEACHUE. OPTaHOBY,«TPEXCIOIHOE YKUBOTHOEY,
COC&J’IBHII/IKI/I, JlenTOYHEIE brosornueckue n OKOJIOT'HYCCKUCKIBYCTOPOHHAA CUMMCTPUA, «IapasuTUu3IM»,

0COOEHHOCTH. 3HAUYE€HUE B TPUPOJAE U
DKU3HH YEJIOBEKa

<KO>)KHO-MBIIIICUHBI MEILIOK», «repMadpoauT,

<OKOHYATEIbHBIN XO3SIUHY, «4uepeIoOBaHme
[TOKOJICHUI. 3HaKOMSITCS c gepramyl
[PUCTIOCOOIEHHOCTH TUTOCKHX yepBei
K TIapa3sHuTUICCKOMY 00pa3yKH3HH. HaroT]
XapaKTEPUCTUKY tuna Ilnockue YEpBHU.
(O60CHOBBIBAIOT HE00XO0IUMOCTh MIPUMEHSATD

IMOJIYYCHHBIC 3HAHUA B HOBCGI[HCBHOfI KHU3HHU

Tun Kpyrislie uepsu

MHuoroob6pasue, cpesia 1 Mecta OOUTaHUS.
O0pa3 >ku3HU U ToBeAeHue. buoro-
rMYECKUE U SKOJIOTHYECKHE OCOOCHHOCTH.
BHaueHNE B MPUPOAE M KHU3HU YEIOBEKA

Onpeﬂens[mT IMOHATHA: «ICpBHUYHAA I10JOCTb

[TcJa», «MUIIEBAapUTEIbHAA CHUCTEMA,
(BBILACIIUTCIbHAsA CUCTEMA), KIIOJIOBAass CUCTEMa)),
(MYCKYJIaTypa», «aHaJIbHOC OTBECPCTHUCH,

<pa3HOMONOCThY. J[al0T XapaKTepUCTUKY THIMA
Kpyribie uepBu. OOOCHOBBIBAIOT HEOOXOIUMOCTh
[IPUMEHEHUSI TOJTYYeHHbIX 3HAHUH B TIO-
BCETHEBHOW KU3HU

[Tun Kosibuatbie uepBu, WK

Konpuatbie yepBu. MHOTOIIETUHKOBBIE.

Onpez[en;noT IOHATHA: «BTOpUYHAA IIOJOCTH



OJIBYCHBI.

Knacc

HOTOOOpasue,

cpena oburanusa. OOpasfrenay, «mapanogus»,

«3aMKHYTasa

KPOBCHOCHAA
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MHOTOIIIETHHKOBBIE, MINPKI3HA ¥ TIOBEJCHHE. Bronormueckne u CUCTEMAY, «TIOJTUXETHD», «UIECTUHKNY,
[TonuxeTsr HKOJIOTMYECKHE OCOOCHHOCTH. 3HaUCHUE B <OKOJIOTJIOTOYHOE KOJIBLIOY», «OPIOIIHAS HEPBHAS
[IPUPOJIE U )KU3HU YEJIOBEKa [ICTI0UKaY, «3abota o HOTOMCTBEY.
CrucTeMaTU3UpPYIOT KOJbYaThiX uepBeld. [laroT
XxapakTepUCcTUKY Tuma KosbuaTeie uepBu
10 [Kimaccer KospyenoB:[MarnomieTnakoBbie. [IusiBku. MHOT0006- OnpenensitoT MOHATHS: «AHanay3ay», «3alluTHas
MaomeTHHKOBbIE, anﬁpasne, cpena u Mecta oouranus. Oopas Karcysay, «TUPYyAuH», «aHaduos». PabortarT ¢

Onuroxetsl, [Iuasku

PKN3HU W IIOBCJACHUC. brnonornueckue u
HKOJOTNYECKHEe 0COOEHHOCTH. 3HaYCHHUE B
pupoJIe " KHU3HU
UlaGopaTopHble M MPAaKTUYECKHE PaOOTHI
3HAKOMCTBO C MHOr0OOpa3sHeM KOJjbya-

THIX YepBEU

YCJIO0BCKa.

pa3IUYHBIMU MCTOYHHKAaMU (KHHUTH, VHTEpHET)
17151 TIOJTy4€HUS IOTIOJIHUTENIbHON MH(pOpMaLUK.
[IpoBOAAT HAOMIOEHNUS 32 10KIEBBIMU YEPBSIMH.
OgopMIsIoT OTYET, BKIIIOYAIOIIUI ONUCAHUE
HAOJIOICHUS, €T0 Pe3yNbTaT U

BHIBO/IbI.

11

Tun Moiutrocku

broorndeckne M KOJIOTHYSCKHE OCO-
OeHHOCTHU. 3HAUYEHUE B IMpUpOJAC U ) XU3HHU

Onpez[emnoT IOHATHUA: «PAKOBHHA», «MAHTHA»,

<(MaHTUHHAS MOJIOCTBY, «JIETKOEeY, «OKaOpBI»,

4eI0BEKa «CepaLey, «TEPKay», «IIUIIEBAPUTENIbHAS KEIIE3a»,
(CJIIOHHBIE KENEe3bl», «Iia3ay, «TIOYKUY,
< depeHnanus Tenay
12 [Knaccsl MoJsuttockoB:[bproxoHorue. [IByctBopuateie. ['oioBo- OnpenenstoT HOHATHSA: «OpIOXOHOTHEY,
bproxoHorue, JlBy-Horue. MHorooOpasue, cpena U Mecrta «ABYCTBOPYATHIE», «TOJOBOHOTHEY, «PEAKTUBHOE
cTBOp4Yatsle, ['ooBOHOTHE oOutanus. OOpa3 >KU3HU U TIOBEICHHUE. [IBIOKCHHEY, «TIepIaMyTpy, «YEPHUIIbHBIN

/TeMoHCTpanys
PasHooOpa3Hble MOJUTIOCKM M HUX pako-
BHBI

MEILIOK», «KEMYYT». BBIBIAIOT pa3nandus MexXay
[IPEICTaBUTEIIIMH Pa3HBIX KJIACCOB MOJIJIIOCKOB

13

Tun Urnoxoxue. Kiaccer:

Mopckue nuinu,

rnokoxxue. MHOTOOOpasue, cpeaa oou-

Mopckuefranusi, 06pa3 *Ku3HU U nioBejieHue. buo-

OHpGI{CJ’IHIOTHOH)ITI/Iﬂ «BOAHO-COCyauCTad

CUCTEMa», «U3BECTKOBBIN cKeleT». CpaBHUBAIOT




BE31161, Mopckue exu, ['o- OTMYECKHE U FKOJIOTHYECKHE 0COOEHHOC-
OTypuH, WU Mopckuefru. 3HaueHHe B IPUPOAE U KU3HU YeJ0-

eXJIy co00l mpeacTaBUTeNel pa3HbIX KJIacCOB
TJIOKOXKUX
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orypibl, Odu- YPbI BEKa.
JleMOHCTpanus
Mopckue 3BE31bI U JPYTUE HITIOKOXKHE.
Buneodunbm.
14|{Tun Unenucronorue PakooOpasnsie. [TaykooOpasubsie. MHOTO- Onpenenstor MIOHATHUS: «HAPYXKHBIM CKeJIeT»,
Kraccer: Pakoo0Gpasnsie joopazue. Cpena ooutanusi, o0pa3 KU3HH (XUTHUH», «CIOXHBIC TJa3a», «MO3audHOE
[TaykooOpa3Hbie 1 moBe/ieHue. buonoruueckue u 3Koa0ru- BpEHHE»,«pa3BUTHEDES MIPEBPALLECHUS,
Heckre OCOOEHHOCTH. 3HAueHHE B <Ay TUHHBIE 060poIaBKM», «TayTHHAY,
pupojie u KU3ZHU YelioBeKa.  JIETOYHBIE MEIIKW, «Tpaxen», «KaOepHbIN THI
JlaGopaTopHble M IMpakTH4YecKHe padoThI TBIXaHUS, «JIETOYHBIA  THM JBIXaHUS,
MHoroo6pasue pakooOpa3HbIX <TpaxelHbIA THUIl ABIXaHUSD), «IAPTEHOTEHE3).
[TpoBoasT HaOmOAEHUS 3a PakoOOpa3HBIMH.
OhopMIsIOT OTUET, BKITFOYAIOIITUH
OrMCcaHue HaONIONEHUs, €ro pe3yjibTaThl U
BbIBOJIbI. VITUTIOCTPUPYIOT IpUMepaMu 3HauUeHue
[PakoOOPa3HbBIX B IPUPO/IE U KU3HU YEIOBEKA
15(Tun Ynenucronorue. Kiacc Hacexombie. MHOTOOOpasue. Cpena oOu- OrpeaensoT MOHSTHS: CUHCTHUHKTY,
Hacexomble TaHusl, 00pa3 *KU3HU U NoBeJeHue. buo- MIOBE/ICHUE», «IIPSMOE Pa3BUTUE», «HETPSAMOE
lTOrMyecKre 1 3KOJ0THYecKrue 0COOEHHOC- Pa3BUTHEY. Boinonustor HEIOCPEICTBEHHbIE
T. 3HaUE€HUE B MPUPOJIE U KUZHU YeJI0- HaOmoIeHUsT 3a HacekoMbIMU. Odopmisitor
BEKa. OTUET, BKIIIOYAIONINN OoNucaHue HaOII0eHHs, ero
JTaGopaTopHbIE U PaKTUYECKUE PaOOTHI [pe3yIBTATHI U BHIBOBI
MHoroo0Opasne HaCeKOMBIX
16 |OTpsiabt HacekoMbIX:[[apakaHoBsie. [Ipsmokpbuibie. YXOBEPT- PaGorator ¢ TekcTtom maparpada. [oToBsT
[TapakaHoBbIe, [Tps-ku. Ilopénku. Muoroobpasue. Cpena [IPE3CHTALUIO0 HA3y4aeMOro MarTepuaac
MOKpBLUIbIE, VYXx0BEpPTKHU,oOUTaHNs, 00pa3 JKU3HU U TOBEACHUE. [TIOMOIIbI0 KOMIIIOTEPHBIX TEXHOJIOTUI

[Tonéuku

bronornueckne M >KOJOTMUYECKHUE OCO-




€HHOCTH. 3HaUCHHE B MMpUpoOAC U ) XU3HHU
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[JCJIOBCKA

17 Otpsnb HaceKoMbIX:[CTpeko3bl. B, XKyku. Kionel. MHoro- Onpenenstor TOHATHE «pa3BUTHE C
Ctpekossl, B, Xyku, oOpasue. Cpena obutanusi, 00pa3 >KU3HU [TPEBPAILICHHEM). OOGO0CHOBBIBAIOT HeA|
Krorbt 11 TOBeIeHNe. bronornueckue u 3KoJI0ru- 00X0TUMOCTh UCTIONTb30BaHUS MOJTyYEHHBIX|

HeCKHe 0COOEHHOCTH. 3HAYCHHE B IPUPO- BHAHU B )KH3HU
J1c 11 )KM3HU YeJI0BEeKa

18|0Tpsimbt HacekombIx:Uenryekpbuibie. PaBHOKpBUIBIE. J[BYKpBI- OnpenensitoT MOHATHS: «UYeUIyeKpbUIble, WIN
UerryekpoLibie, winpiele.  brmoxu. Muoroo6pasue. Cpena 6a00UKN», «TYCEHHULIay, «PaBHOKPBLIBICY,
baGouku, PaBHOKpBLUTBIC,00UTaHNS, 00pa3 >KU3HH U TOBEICHHE. <IBYKPBUIBIEY, «OTI0XW». ['OTOBST Mpe3eHTaINI0
J[BykpbLIbie, brioxu brionornyeckue M IKOJIOTMYECKHE OCO- 13y4aeMoro MaTepuana c MTOMOIIBIO,

OeHHOCTH. 3HAUEHUE B IPUPOJIE U KUZHU KOMITBIOTEPHBIX TEXHOIOTHI
HeoBeKa
1901psn HaceKkoMbIX:[[[epenoHYaTOKpBLIbIE. Mmuoroo6pa3ue.OnpenensoT TIOHSTHSL: «O0I1IeCTBEHHBIE
[TepernoH4YaTOKPHLIBIC Cpena oOutanus, ob6pa3 >KM3HH U TIO- DPKIBOTHBIEY, «CBEpXIMapazuT»,
Be/cHHE. bBHONIOrMYeckrue W IKOJIOo- MIEPETIOHYATOKPBLIBICY, «HAC3THUKIY, «MATKA,
rMuecKue OCOOCHHOCTU. 3HaueHue B <TPYTHIY, «paboune  MUETBIY, «MEMY,
PUPO/JIE ¥ KU3HH YEIIOBEKA <IIPOIIOJIUCY, «BOCK», «COThb». Mmmoctpupyror
BHAYCHHE MEePEerNoHYATOKPBUIbIX B MPHUPOAE U
PKI3HU YeJIoBeKa MpUMepaMu

20 [KoHTpOIHHO-0000ITaOITHIA CpaBHUBAIOT XKMBOTHBIX H3y4aeMBIX KJIACCOB U
ypOK 110 Teme «MHOToKIIe- TUTIOB MEXITY co0oii. O060CHOBBIBAIOT
TOYHBIE KUBOTHBIE. HEO0O0XOMMOCTh UCIOJIb30BaHUS MOJTyYEHHBIX|
[becrio3BOHOYHBIE» BHAHUI B OBCEHEBHOM )KU3HU

21[Tun Xopmposeie. [ToaTumsr: Kitacc Jlannetnuku. Kiace Kpyrimoportele. OnpeaensioT TIOHSTHSL:  «XOpJa», «geperm»,

becuepennbie n UepenHbie,
i [To3BOHOYHBIE

Cpena oOuTanusl, obpas

[MOBCACHUC. buonoruyeckue u 3KOJIO-

KU3HU,

(HO3BOH0‘IHI/IK»,((HOSBOHOK».COCT&BJ'I?IIOT

rabiniy«OO01asxapakTepucTUKaTHIIA



NYCCKUC

0COOEHHOCTH. 3HaYeHUE B OPAOBBIX».

[Tonyyaror

nHGHOPMAIIHIO
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[IPUPOJIE U )KU3HH YeIOBEKa

BHAYCHWH JaHHBIX XUBOTHBIX B IPHUPOAE U
PKI3HU 4eJIOBeKa, padoTalT ¢ Y4eOHHKOM M
ITOTIOJIHUTENBLHOM JIMTEPATYPOU

22 [Knaccel pei0: XpsiieBbie, Pr1661. MHOTOOOpa3ue. Cpena oouTanus, OrpeaenstoT MOHSTHSL: «Uerrys»,
KoctHbie 00pa3 KHW3HH, MOBeAeHue. buomoruue- (ITABATEILHBIA Ty3BIPHY, «OoKoBas TUHUS,
CKHE ¥ DKOJOTHYECKHE OCOOEHHOCTH. <XPSIIIEBOM CKEINeT»,«KOCTHBIN CKeJeTy,
3HaUYeHME B MPUPOJIC U KU3HH YETIOBEKA. <IBYXKaMEpPHOE cepaue». BrimosnssoT
lcueszaromue, peakue M OXpaHsSEeMbIe HEMTOCPEICTBCHHBIC HAOIOACHUS 3a PHIOaMHU.
Bubl. JlabopaTopHbIE M MPaKTHYECKUE Odopmisttor 0TUéT, BKIIOYAIOIIMKA ONMUCAHUE
pabotel Habmronenue 3a BHEIITHUM[HAOTFOZICHUS, €T0 PE3YJIbTaThl U BHIBOJIBI
CTPOCHUEM U NIEPEABIKEHHEM PHIO
23 Knacc XpsmieBble poIOBL{XpsiieBbie peiObl. MHOTOOOpa3ue. Cpena X apakTepu3yloT MHOroooOpasue, o0pa3 KHU3HH,
OTtpsinel: Axkynbl, CkaThl, oOuTanusi, o0pa3 >KWU3HH, TOBEJCHHE. MecTa OOWMTaHUsI XPSIMIEBBIX PBIO. BIsBISIOT
[Xmepoobpa3Hbie bronoruueckue U 3KOJOTMYECKHE O0CO- 4epThl  CXOJCTBA u paznuuus MEXTY)|
OeHHOCTH. 3HAYCHHE B IPUPOJIE U KUZHU [peCTaBUTEISIMU M3Y4aeMBbIX OTPSIIOB.
uesoBeKa PaGoTator c JOMOTHUTENFHBIMU ~ HWCTOYHUKAMU
HbOpMaIn
24 [Knacc KoctHble  pBIOHI. OnpenensitoT MOHATHUS: «HEPECT», «IIPOXOAHbIE
OTpsizibL: Océrpo-[KoctHbie pbiObl. MHOroo6pasue. Cpena pPHIOBD. BBIABIAIOT YepPThI CXOCTBA U pa3INuus
oOpasHbIe, Cenbneo0-{oOutanusi, o0pa3 >KHU3HHU, IOBEICHUE. MEXIy  MPEACTaBUTEISIMU TAHHBIX OTPSIOB
pa3HbIe, Jlococeobpa3nble,|broornyeckue U 3KOJIOTMUYECKUE 0CO- KOCTHBIX PbIO. OOCYX Iat0T Mephl YBETUYECHUS
KapniooOpasHsie, OeHHOCTU. 3HAUYCHHE B MPUPOJIC U KUZHU MICIICHHOCTH MPOMBICIOBBIX PbIO. Padorator c
OxyHeoOpa3HbIe uenoBeka. VMcuesaromue, peakue u oxpa- [TONOJTHUTEbHBIMUA UCTOYHUKAaMU HH(OpMaIum
HSEMBIC BHIBI
25|Knacc 3eMHOBOAHBIC, WU 3emHOBOAHBIE. MHoroob6pasue. Cpena OnpeensitoT MOHATHUS: «TOJIOBACTHK, JIETKUE.

AMpuodun. OTtpssl:

oOuTaHusi, 00pa3 >KU3HU U TIOBEIICHUE.

BEIIBIASIOT pa3nuuus B CTPOSHUU PBIO U




C3HOI'HC,
C€CXBOCTBIC

XBocTaThle [bronornueckue u
0COOEHHOCTH. 3HadeHue

B

OKOJOTHYCCKHUCBEMHOBOAHBIX.
npupoac MBEMHOBOJHBLIX B IIPHUPOAC

PackpriBarot

3HA4YCHUC
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PKI3HU YesoBeka. Vcuesaromue, peakue u
OXpaHsAEMbIC BUIbI

26 |Knacc [Ipecmbikarommecs, [ [pecmbikaromuecs. Maorooopasue. Cpe- OnpenensoTIOHATHS : <BHYTPEHHEEO -
M PenTuinu. Otpsinjna oOuTaHus, 00pa3 KU3HU U MOBEJICHUE. [T010TBOpEeHUEY, «Iradparmay, «kopa O00JIbIIIX
Yemryiiuateie briomornueckue u 3KOJIOTUYECKUEIOTYILIAPUIT». CpaBHHBAIOT CTPOEHHE
0COOCHHOCTH. 3HAUYE€HUE B TPUPOJE H BEMHOBO/IHBIX U MTPECMBIKAIOIIUXCS
PKU3HM YesioBeka. Mcuesaromnue, peakue u
OXpaHsEMbIE BUIBI
27 0OTpsabl TPECMBIKAIOLTUXCS: Uepenaxu. Kpoxonunsl. Muoroo6pasue. OrpeaensoT NOHIATHE «ITaHIupPb». CpaBHUBAIOT

Uepenaxu, Kpokoauiel

Cpena obutanus, oOpa3 >KU3HU W TIO-
BereHHE. buomormdeckue M 9KOIIO-

3ydaeMble TPYIIbI KUBOTHBIX MEXIY COOOiA.
Pa0oTaroT ¢ y4eOHHKOM W JOTOJHUTEIHHOMN

rMYeCKrue 0COOCHHOCTH. 3HAUCHHE TUTepaTypon
B TIPUPOJIC ¥ KU3HU UYesioBeka. Mcuesaro-
[IMe, PeIKUEe U OXPaHsIeMbIC BUIIBI
28 |Knacc IITnne. Otpsifl IMHrBUHBIL. MHoroo6pa3ue. CpenafOnpenenstor MTOHATUSA: «TEIIIOKPOBHOCTBY,
[TMHTBUHBI oOuTaHMs, 00pa3 KU3HH U TOBEICHHE. (THE3/IOBBIC TTHUIIBD», «BBIBOJKOBBIC ITHIIBDY,
bronormueckue " 9KOJIOTHIECKUEKTHKY OIS, «IIBOMHOE TIBIXaHUEY,
0COOCHHOCTH. 3HAYECHUE B TPUPOJC U <BO3/IyIIHBIC MEIIKH ». [IpoBOIsAT HAOMIOICHNUS
DKI3HU YeJioBeka. Vcuesaromue, peikue u 3a BHEIIHMM CTpoeHueM ntuil. OdopMIisroT
OXPaHSICMbIC BH/IBL. OTYET, BKITFOUAIOIIHI OTMCAaHUE HAOIFOICHUS, €ro
JlaGopaTopHbIe U PaKTUYECKUE PAOOTHI [PE3YJIBTAThI M BHIBOIBI
[13yueHre BHEITHETO CTPOSHHS IITHII
29 0Tpsiab OTHUIL Crpa-[Ctpaycoobpa3znsie. HanmyoOpa3susie. Ka- OrpeAensaioT MOHATHS: «POTOBbIE ITACTUHKI,
ycooOpa3HbIe, Hanny-Byapoo6pasusie. ['yceoOpa3ubsie. MHOTO- (KOITYMKOBAsl JKeNe3a». BBISBISIOT 4YepThl
oOpa3HbIe, Kasyapoo6-obpasue. Cpena odutanus, 00pa3 Ku3HU CXOJICTBA U PA3JIMUUs B CTPOCHHUH, 00pa3e KU3HU

pasubie, ['yceoOpa3Hbie

1 IIOBCACHUC. buonoruueckue u 3K0I0THU-

1 TIOBCIACHHNH HpeHCTaBHTeHCﬁ YKa3aHHBIX]



€CKHre 0COOCHHOCTH. 3HAUYCHHE B MPUPO-
€ W JKU3HHU JeoBeKa. Hcuezaromue,

TPSAOB ITHII
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[PCAKHUEC U OXPAHACMBIC BU/IbI

30/0OTpsipl  MTHIL: JueBubie)IneBubie xuiiHble. CoBbl. Kypunsie. Onpenenstor MOHATHS: «XUIIHBIE TITULIBDY,
xuiHble, CoBbl, Kypunbie Mmuoroob6pasue. Cpena obutanus, oOpa3 <pacTUTENbHOSATHBIEC ITUIIBD», «OCEIJIbIE ITUIIBD,
DKM3HU U TIoBeJeHue. buonoruueckue u (KOUYIOIIME NTHIBD), «IEPEeNETHbIE NTULBD».
HKOJIOTHYECKUE OCOOCHHOCTH. 3HAUCHHE B 1 13y4ar0TB3auMOCBSI31,CII0KHUBIINECSB
[IPUPOJIE U KU3HU 4YesnoBeka. Vcuesaro- npupoe.O0CyKIal0TBO3ZMOXKHBICITY TH
[111€, PEIKHUE U OXPaHSEMbIE BUJIbI [OBBIIICHHS YUCICHHOCTH XHUITHBIX MITHII
31 Otpsinpl  TTHIL: Bo-|Bopo6sunooOpa3znbie. ['onenactsie. MHo- OnpeaensroT [IOHSTHA: «HACEKOMOSITHBIE,
POOBMHOOOpa3HEIE, rooOpasue. Cpena oOutanusi, 0opa3s xKus3- ITULBDY, «3€PHOSIAHBIC MTHUIIBD, «BCESIHBIC
["oneHacTeie HU U1 rToBeieHue. buonornueckue nTULbDy. PaboTatoT ¢ yueOHUKOM
1 5KOJIOTUYECKHE 0COOEHHOCTU. 3HaUeHHE 1 JIOIIOJIHUTEIBHOM JuTepaTypoil. I'oroBdar
B MpUpOJE U KU3HU yesoBeka. Mc- [IPE3EHTALINI0 Ha OCHOBE COOpPaHHBIX MaTEPHUAJIOB
He3arolIne, PeIKUe U OXPAHIEMbIE BUJIbI
32 Dkckypenst «M3yueHne3HaKOMCTBO C MECTHBIMU BUAAMH IITHUI] B OnpenensitoT MOHATHE «IPUCIIOCOOIEHHOCTDHY.
MHOT000Pa3Hsl ITHIDY [IPUPOJIE WIIN B My3€€ OTpabaTeIBaOT npaBWiia TOBEAECHUS HA|
DKCKYPCHHU. [TpoBomaT  HaOMIOIEHUS u
OQOPMIISIFOT OTYET, BKIIOYAIONIMA OMHUCAHUE
HKCKYPCUU,EE PE3YIbTATHI U BEIBOBI
33[Kmace Mnexonurarouue,jOaHonpoxoausie. Cymuartesie. Hacekomo- OnpenensitoT TNOHATUSA: «IEPBO3BEPH, UIIU
U 3BepH. OTpsabl:siAHBIC. Pykoxpsbuible. Baxuenmuelgifiiekaaynme, «HACTOSIIINE 3BEPUY,
(OHOIIPOXOIHBIE, [pEICTAaBUTENN OTPSIOB MJIEKOITTA0-KOKUBOPOXKICHHE, «MaTKay. CpaBHHBaIOT
Cymuarsie, mux. Cpena oOutanus, oOpa3 >KU3HU U M3yJaeMble KJIACChl KMBOTHBIX MEXIY COOOM.
HacexomosiiHble, noBesneHue. buonormueckue u 3KOJIOTH- BEISBIISIIOT IPUCTIOCOOIEHHOCTH 3TUX KHUBOTHBIX
PyKkOKpbLIBIE HeCcKre 0COOEHHOCTU. 3HaY€HHE B IPUPO- K Pa3JIMYHBIM YCJIOBHMSIM U MecCTaM OOWTaHUS.
le 1 JKU3HM 4YenoBeka. Mcuesaromiue, trocTpupytoT puMepaMu 3HaYeHHE

[PECAKHUEC U OXPAaHACMBIC BU/IbI

M3Yy4aCMbIX XKHMBOTHBLIX B IIPHUPOAC W KU3HU



"leHOBeKa
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34 01psibt miekonuTatomux:[[ pe3yHsl. 3aiinieoOpasnpie. Baxxneime OnpeaensoT MOHATHE «pe3lb». PabotaroT ¢
["pr13yHBI, 3aiilieoOpa3Hbie [PEICTAaBUTENN OTPSI0B MJIEKOTIUTAI0-TEKCTOM naparpada. CpaBHuBaioT
mux. Cpena obutanus, oOpa3 >KU3HU U pencTaBUTeNeH M3Y4aeMbIX OTPSAOB MEXKIY)|
[IOBEJICHHE. buonoruueckue ujcoOoi
HKOJIOTHYECKUE OCOOCHHOCTH. 3HAUECHUE B
[IPUPOJIE U )KU3HU YeIOBeKa
350Tpsiabt miexonuratomux:[Kutoodpasusie. Jlactonorue. Xo00THBIE. Onpenenstor TIOHSITHSL: «MUTPALIAN,
KutoobpasHsle, XumiHole. Baxmneiiue MPEICTaBUTENUKIICTWIBHBIN  anmapaTy, «OUBHUY, «x000T»,
UlacroHorme, XobotHbie JoTpsaaoB. Cpena obutanus, 00pas KU3HH <XHIIHBIE 3yOb». COCTaBISIOT cxembl «OTpsia
X uiiHbIe 1 [I0BeJICHUE. brosornyeckue u 3K0Joru- KutooOpasubie», «OcCOOEHHOCTH CTPOCHHUS U
ueckue 0COOEHHOCTH. 3HaUEHUE B IPUPO- 0Opa3a >KU3HHU XUIIHBIX». [loayJaroT cBeeHus o
e 1 KU3HU 4esoBeka. lcuesaromue, BHAYCHUH >KUBOTHBIX JAHHBIX OTPSAIOB, UC-
[PEAKHE U OXpaHsIeMble BUIBI [OJIB3YS JIOTIOJTHUTEIIbHbBIE UCTOYHHKHY|
mHbOopMaluu, BKIroYas UHTepHeT
36 |OTpsaast Miekonuratonux:{[lapHoKONBITHBIE. HenapHokonbITHRIE [OTIPECISIOT ~ MOHSATHUS: «KOIBITaY, «poray,
[ [apHOKOTBITHBIE, Baxuelye mpeacTaBUTENN OTPAJIOB. <CITOKHBIN KEITYJT0K», <okBaukay. COCTaBISAIOT
HenmapHOKOTIBITHBIC Cpena oOutanusi, oOpa3 XKU3HH U TIO- ra0smiy «CemeiictBo Jlomammy
BeneHue. buomornyeckue u 3KOJIO-
rHuecKkue OCOOEHHOCTHU. 3HAYeHHE B
[pUpoJIe M XKU3HU ueoBeka. lcueszaro-
[1[1ie, PeIKHE U OXPAHICMbIE BUIBI
370tpsn miekonurtatomux:[[[pumatel.  Bakneiue npeacTaBuTeNUONPEIeNIAIOTIIOH TUS : KIIPUMATBI» ,«4e-
[Tprmathr oTpsioB. Cpena obutanus, o0pas KU3HU T0OBEeKOOOpa3HbIe 00€e3bsIHBDY. Ob6cyxnarot

1 oBeZieHUE. bruonornueckue u 3K00ru-
Yeckue 0COOEHHOCTU. 3HaYeHHE B IPUPO-
le 1 )KU3HU yernoBeka. Mcuesaromue, pen-

KHC 1 OXPaHACMbBIC BUIBI.

BI/II[eOd)I/IJ'IBM 0 IIpuMarax M CpaBHHUBAIOT HUX
MOBCACHUC C ITIOBCACHHUEM YCIOBCKA




F(CMOHCTpaLII/I}I Buneodunsm o npumarax
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38 1

KOHTPOIBHO-0000-

0O00011eHrE 3HAHU

CpaBHHBaIOT

JKUBOTHBIX H3Yy4YdCMbIX KJI4ACCOB

OIIOpHAs CTPYKTYpa. YdacTue KIeTOYHON

000JIOUKH OIHOKJICTOYHBIX OPraHN3MOB B

AN YpOK 110 TEME Mexay co0oii. OOOCHOBBIBAIOT HEOOXOAMMOCTH
«MHOTrOoKJIETOUHbIE UCIIOJIb30BaHUs MOJTyYEHHBIX 3HaHUU B
JKUBOTHBIE. becuepennbie u ITOBCETHEBHOM KU3HU
MO3BOHOYHbIE)
Pazaeit 3. IBosonus CTpoeHus1 U (PYHKIMA OPraHOB U MX CUCTEM Y KMBOTHBIX (12 1)
39 IlokpoBsI TeNa [loxpoBbl 1 ux pyHkuuu. [TokpoBsI y 011 Onpenenstor MTOHATHS : KTIOKPOBBITEIA»,
HOKJIETOUHBIX M MHOTOKJIETOUHBIX KH- ITOCKHH AMUTENUIN, KKYTHKYJIa»,
BOoTHBIX. KyTHKyna u e€ 3HaueHue. Ciox- OIUIEPMUCH, «COOCTBEHHO K0ka». ONMUCHIBAIOT
HOE CTPOCHHE MIOKPOBOB TI03BOHOYHBIX[CTPOEHUE U 3HAuYCHHE MIOKPOBOB y
PKUBOTHBIX. JKenesbl, ux ¢usnonaoruye- 0THOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX KUBOTHBIX.
CKasi pOJib B JKM3HM IKMBOTHBIX. OOBACHAIOT 3aKOHOMEPHOCTHU CTPOEHUS U
[DBOMIOIMS IIOKPOBOB Tena.pyHKIu# mokpoBoB Tesa. CpaBHUBAIOT CTPOSHHE
J[emMoHCTpanus [IOKPOBOB Te€Jla Yy pa3IWYHbIX >KUBOTHBIX.
[[0KpOBBI pPA3IUYHBIX KUBOTHBIX HalPa3nMyaloT Ha KUBOTHBIX OOBEKTaX pa3HbIE
BIIaYKHBIX IIperaparax, CKeJleTax U MyJis- BU/IbI [TIOKPOBOB U BBIABIISIFOT OCOOEHHOCTH MX
DKaX. CTPOEHUSI. [TomyuaroT OMOJIOTNYECKYIO)
JlaGopaTopHbIe U TPAKTUYECKHE PAOOTHI MH(QOPMALIMIO U3 PA3IMYHBIX HCTOYHUKOB
[13yueHne ocoOeHHOCTEH pa3InYHbIX MO-
KPOBOB Tea
A0 OmopHO-ABUTaTENb- Has OnopHo-ABUrarenbHas cuctemMa U eé Onpenenstor TIOHATUSA: «OIIOPHO-/IBUTA-
CUCTEMA XKUBOTHBIX (bynkunu. Krerounas oOonouka Kak TEJIbHAsICUCTEMAY, «HapYXHBIMCKEIET»,

(BHYTPEHHHUH CKEJIET», KOCEBOU CKEIET»,

(IIO3BOHOYHUK), «IIO3BOHOK»,

«CKCJICT



X NCPECMCIICHUU. 3HaueHue Hapy>XHOIO

OHEYHOCTEI,

«IOSICAKOHEYHOCTEI» ,

«KOCTb»,
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CKEJleTa JUIs ONOpBhl U IEpPEeABUKECHUS
MHOTOKJIETOYHBIX opranu3moB. OOmui
[U1aH CTpOeHUs ckesera. CTpoeHHue cKelle-
Ta JKUBOTHBIX Pa3HbIX CHUCTEMATHYECKHUX
pyII. DBOIIOLUS ONOPHO-IBUTaTEIbHOMN

CUCTEMBI JKHUBOTHBIX

XPALD, «CYXOXKHIHE», «cycTaB». COCTaBISAIOT
CXeMbI U TAOJIUIIBI, CACTEMATU3UPYIOLINE 3SHAHUS
0 CTPOEHHUM OMNOPHO-ABUTATENHLHOU CUCTEMBI
PKUBOTHBIX. OOBSICHSIOT 3HAYCHHE OIOPHO-/IBU-
raTeIIbHOM

CHUCTCMBbI B KU3HECACATCIIbHOCTHU

PKUBOTHBIX. BBIABISIOT uepThl CXOJCTBA U
pa3IUyisl B CTPOEHUU OMOPHO-IBUTATEIHHOM

ICUCTCMBbI PA3JIMYHBIX JKUBOTHBIX

41

CriocoObl TIepeIBMKEHUST U
[TOJIOCTH TeJa KUBOTHBIX

/[BrokKeHHE KaK OJTHO M3 CBOMCTB JKHUBBIX
opraHu3MoB. Tpu OCHOBHBIE crmoco0a
epeIBIKCHUS: aMEOOUTHOE JIBHKCHHE,
IIBIOKCHUC HpI/I IIOMOIIIN )I(FYTI/IKOB, JABU-
PKEHUE TpyU TOMOINM Mbim. [Ipu-
CITOCOOHUTEILHBIN XapakTep  MepeaBUIKe-|
HYS S)KUBOTHEBIX.

JleMoHCTpanus

Z[BI/I)KGHI/IG KHNBOTHBIX paBJII/I‘-IHBIX CUCTC-

MaTUYECKUX TPy

Onpenesor MMOHATHSA: «amMEoongHOE

IIBIDKEHHEY», <JIBIDKEHHWE 3a CYéT OMeHus
[PECHUYEK U KTYTUKOBY», «IBUXKEHUE C TIOMOIIBIO
IMBIIIII]», «IIOJIOCTH TEJIa JKUBOTHBIX), <<HepBI/I'-IHa$I
[10JIOCTH Teay, «BTOpUYHAS IOJIOCTh TEJa,
(CMEIIIaHHasg TOJIOCTh Tea». Y CTaHaBIMBAIOT
B3aMMOCBSI3b CTPOEHHUS OTIOPHO-IBUTAaTEIb- HBIX

CHCTEM M CIIOCOOOB TMEPEIBMIKEHUS KUBOTHBIX.
BBISIBJIHIOT, yeMm paSJII/I‘IaIOTCH HepBI/I‘-IHaH,

BTOPUYHAs W CMEIIaHHAs TMOJOCTH Teja

PKUBOTHEIX. OOBICHSIOT 3Ha4YEHHE MT0JIOCTEN Telia

y)KI/IBOTHBIX.HpI/IBOI[HTIIOKaSaTCJ'IBCTBa

[IPUCIIOCOOUTETHLHOTO Xapakrepa C11oco0oB
[EpEIBUKEHNS Y )KUBOTHBIX
42 Opransbl JbIXaHUS 3HaueHne KHUCI0pOoJAa B JKU3HHU HKUBOT- OnpenensoT  MNOHSITHSA: «OpraHsl JBIXaHUS,
ra3ooOMeH HbIX. ['a3000MeH y KUBOTHBIX pPa3HBIX <P hy3UL», «ra3000MeH», «KaOPbI», «TPaxen»,
CHUCTEMaTHYECKUX rpynm: MEXaHU3MKOPOHXI, «JIETKUE», «aJIbBEOJIBIY,
[OCTYIUIEHUSI KHCIOpoJa U BbIJIeNIEHUsAARadparmay, «JIEroYHbIe HIEPErOPOAKI».
YIJIEKHACIIOTO ra3a. ODBOJIIOLUS OPraHoB Y cranaBnuBarot B3aUMOCBS3b MEXaHU3Ma|
[IbIXaHUS Y TI03BOHOYHBIX )KHUBOTHBIX razooOmMeHa  u  oOpasa KU3HU KUBOTHBIX.
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BLISBIISIOT OTIIMYUTENIHLHEIE OCOOCHHOCTH JbIXa-

[TCIIbHBIX CHUCTEM JKHNBOTHBIX Pa3HBIX
CUCTCMATHNYCCKUX T'pYIIIL. OOBsACHSIOT
d)HSI/IOJIOFI/I‘-ICCKI/Iﬁ MEXaHU3M JIBOMHOI'O JbIXaHHUS

y IITHILI. OnuceIBaoT AbIXATCIBbHBIC CHUCTCMBI

PKUBOTHBIX PA3HBIX CHUCTCMATHYCCKUX TI'PYIIIL.
BriaBisioT IMPUYIKUHBL 9BOJIFOIUU OpPraHoB,
NIBIXaHUA Y )KUBOTHBIX Pa3HbIX CUCTEMATUUYCCKHUX

rpyT

43 |Opransl NHUIIEBAPEHUS [[uTanre W MUIIEBapeHHE Y KUBOTHBIX. Onpe eSO TIIOHATHS : K TUTAaHUE, «ITH-
MexaHn3MbI BO3I[CI>1CTBH$I M CIIOCOOBI ITH- [ICBApPCHUCY, «TpaBOAAHBIC KHUBOTHBICY ,
[ICBAPCHUA Y )KUBOTHBIX PA3HBIX CUCTEC- (XHUIIHBbIC (HJIOTOSII[HI)IC) KHUBOTHBIC», «BCCAIHBIC
MATUYCCKUX TPYIIII. HI/IHICBapI/ITeHI)HBIG)KI/IBOTHI)IG», «Iapas3uTbD», «HAPYIKHOC
CHCTEMBI )KHBOTHBIX PAa3HBIX CHCTEMaTH- [UIICBAPEHUE», «BHYTPEHHEE ITHIIECBAPECHUEY.
HECKUX TPYII. DBOJIONMS IMHUIIEBapH- BEIABISIOT PUYHHBI YCIIOKHCHUS
TeIBHBIX  CHUCTEM ’KMBOTHBIX  Pa3HBIX[IUIIEBAPUTEIBHBIX CHUCTEM >KHBOTHBIX B XO€
CUCTCMATHYCCKUX I'PYIIIT PBOJITOLIUHA. CpaBHI/IBaIOT MAIICBAPUTCIILHBIC
CHCTE-
MBI U OOBSACHSIOT (U3UOJOTHUECKUE OCO-
OCHHOCTH  NUILEBAPCHUS KHBOTHBIX Pa3HBIX|
cricTeMaTHYeCKUXrpynil.PaznnyatoTHa
TaGJ'II/H_[aX H CXEMax OpraHbl 1 MUIICBAPUTCIILHLIC
ICUCTCMBbI JKUBOTHBIX PA3HBIX CUCTEMATHUYCCKHX
Py
44\00MeH BelIECTB M IIpe- (OOMeH BelecTB Kak mporecc, ooecrneyu- OnpenenstoT  HOHATHS: «oOMeH BEIIIECTBY,
BpallleHUEe YHEPTUU BAIOIINI KHU3HEIEATEIbHOCTh  JKHUBBIX(KIIPEBpAILlEHHUE SHEPIHN, «pepmeHTB».

OpraHu3MOB. 3aBUCUMOCTb CKOPOCTH IIPO-
TeKaHUsI OOMEHA BEIIECTB OT COCTOSHUS

PackppiBatoT 3HaueHHWE OOMEHA BEIECTB H

[IPCBPALLICHUA SHCPTHUU IJIS ) KUSHCACATCIIbBHOCTU
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PKHBOTHOTO. Bsanmocss3s

BEILIECTB U MIPEBPAILICHUS] YHEPTUU B KU-
BHIX OpraHu3Max. 3HaueHUe (EPMEHTOB B
OOMEHE BEILECTB W IPEBPAILCHUH SHEP-
ruu. Poiib ra3000MeHa U HOIHOIIEHHOTO
[MATaHWS JKUBOTHEIX B OOMEHE BEIIECTB U
[TpEBpAILLICHUH YHEPTUHI

O6M€H3]OpFaHI/13MOB. CpaBHUBAIOT U COIOCTABIISIIOT
0COOCHHOCTH CTpOCHHS u MEXaHHU3MBbI
(b YHKITMOHUPOBAHMSI PA3TTUYHBIX CUCTEM OPTaHOB
PKIBOTHBIX. YcraHaBnuBaioT 3aBUCUMOCTH|
CKOpPOCTH TPOTEKaHUs OOMEHa BEIIECTB OT

COCTOSIHUSI )KUBOTHOT'O M BHEIIHUX (DaKTOPOB.

laroT XapaKTePUCTUKY bepMeHToB KaK|
00513aTEILHOTO YYaCTHHUKA BCEX peaklnii oOMeHa

BEIIECTB U HHEPrUH. BBIABIAIOT pojib ra3oo0MeHa

1 TIOJTHOLIEHHOTO MUTAHUS )KUBOTHBIX B OOMEHE

BEILIECTB U SHEPTUU

45|KpoBeHocHas cucTtema. 3HaueHre KpOBOOOPAIIEHHS U KPOBEHOC- OnpeensitoT MOHATHUS: «CEPALIE», KKATTUIUISIPBD,
KpoBb HOW CHCTEMBI JUTS SKA3HEOOEeCTICUSHHS|KBEHBD, «apTepum», «KpPOBEHOCHAsT CHCTEMay,
DKUBOTHBIX. Oprafbl, COCTaBJISFOIINE <OpTaHbl KPOBEHOCHOM CUCTEMBI», KPYT'H KPOBO-
KPOBEHOCHYO cucTeMy KUBOTHBIX.0OpPAIIEHUNY, «3aMKHYTasi KPOBEHOCHAs
MexaHn3M JBUKEHUSL KPOBU IO COCY-
46 jtaM. B3anMoCBs3p KpoOBOOOpaIeHus: 1 crcTeMay, «HE3aMKHYTast KPOBEHOCHaS]

ra3oo0MeHa Yy JKUBOTHBIX. DyHKIUU
KPOBH. DBOJIOLUS KPOBH U KPOBEHOCHOM
CUCTEMBI )KUBOTHBIX

CUCTEMa», «apTepHalibHas KPOBb», «BEHO3HAs

KPOBBY», «IUIa3Ma», «(HOPMEHHbIE AIIEMEHTHI

KpOBH», «(harouuTos», «OYHKIUU KpPOBUY.
(CpaBHMBAIOT KPOBEHOCHBIE CUCTEMBI JKUBOTHBIX

Pa3HBIX CHUCTEMAaTUYECKHX Tpynn. BeisaBistor

[IpU3HAKK CXOJICTBA M pa3jMuus B CTPOCHUU U
MexaHU3MaxX (QYHKIMOHUPOBAHUS OPTaHOB U UX

CUCTEM Y KUBOTHBIX. ONHCHIBAIOT KPOBEHOCHBIE

CUCTEMBl  >KMBOTHBIX Pa3HBIX CHUCTEMAaTUYECKHUX
rpym. COCTaBISIFOT CXEMBbI U TaOJIUIIbI, CUCTEMA-

[TU3UPYIOIIKUC 3HAHUS O KPOBCHOCHBIX CUCTEMAX
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PKHBOTHEIX. BEIABIISIIOT IMPUYKUHBI YCIOXHCHHUA

KPOBEHOCHOM  CHCTEMBI YKUBOTHBIX pa3HbIX|
CUCTEMAaTUYECKUX TPy B XOJI€ IBOIIOLUU
47 (OpraHbl BblICJICHUS 3HaUeHME MPOIECcCca BbIACICHUS JIJIS HKU3- OrpeaenstoT TTOHATHS: «BBIIAEIUTEbHAS
HeoOeCTeueH s JKUBOTHBIX. MexaHU3MBbl CHUCTEMaY, «KaHAJBIBD, «TOYKay,
OCYILIECTBIICHHUSI BBIACICHUS Y )KUBOTHBIX <(MOYETOYHUKY», «MOYEBOUH My3bIPbY», «MOYay,
[PA3HBIX CHCTEMATHUYECKUX TPYIIL. IBO- <KJIOAKa. CpaBHUBAIOT BBIJICJIUTEIIbHBIC
ITFOIMSI OPTAaHOB BBIACICHUS U BbIIE- CUCTEMBI JKMBOTHBIX Pa3HBIX CHCTEMAaTHUYECKHX
ITUTEIBHOM CHCTEMBI dKUBOTHBIX rpyni. J[aroT XapakTepucTUKY SBOITIOLNN CUCTEM
OpraHoOB KMBOTHBIX. ONIMCHIBAIOT OPraHbl
BHIICIICHUS U BbIICTUTEIIbHbBIC CHCTEMBI
PKUBOTHBIX Pa3HBIX CHCTEMATHYECKUX TPYIIIL
BrIsBIISIOT MIPUYHHBI YCIIOXKHEHUS]
BBIZICIUTEIILHBIX CHUCTEM JKHBOTHBIX B XOJIE
HBOJIFOLIIN
48|HepBHas cucrema. Pedrnexc. 3aBUCHMOCTh XapaKTepa B3aUMOOTHOIIIE- OripeaenstoT MOHATHS: «Ppa3APaXKUMOCTB,
I THCTUHKT HUI >KMBOTHBIX C OKPYXKAIOLIEH Cpelon (HEpBHAsl TKAaHb», «HEPBHAs CETb», «HEPBHBIN
OT YpOBHSI Pa3BUTHUS HEPBHOU CHCTEMBI. y3€ID», «KHEPBHAA LIENOYKa», KHEPBHOE KOJIBLIOY,
HepsHbie kneTku, ux GyHKIUU B KUA3HE- <HEPBBDY, «TOJOBHOW MO3I», «CHOUHHOM MO3D»,
esTeTIbHOCTH  Oopranusma. Paznpaxu- «0ombIINe MOJTYLIapHsI», «KOpaboIbIINX|
MOCTh KaK CIIOCOOHOCTbH OpraHu3Ma KH- [TOJTyIIapHiD, «BPOKIEHHBIN pediexcy,
BOTHOTO pearupoBaTh Ha paslipa)k€HUE. IpUOOpeTEHHBI  pedIekcey, «UHCTUHKT.
HepBHble cucTeMbl JKUBOTHBIX Pa3HbIX|PaCKPBIBAIOT 3HAYEHUE HEPBHOM CHUCTEMBI JIA
CUCTEMAaTUYECKHUX TpYyIIL. Pednexchipki3nenesITeTbHOCTH KUBOTHBIX. OMNHUCHIBAIOT U
BPOK/1IEHHBIE u MpHOOpETEHHBIC. CPABHUBAIOT HEpBHBIE CHUCTEMBI JKUBOTHBIX
IHCTUHKTBI BPOKIEHHBIE U PUOOPETEH- pa3HbIX cucTeMatuyeckux rpynn. CocTaBisioT
HbIe. 3HaUeHUE peIeKCOB M MHCTUHKTOB CXEMBI M TAOJIUIIBI, CHCTEMATH3UPYIOLIUE 3HAHUS
11 JKU3HEAESITeIbHOCTH JKUBOTHBIX.0 HEPBHBIX cucreMax U CTPOCHHUU MO3T3
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[DBOJTIOLIUSI HEPBHOM CHCTEMBI )KMBOTHBIX
B X0/1€ UCTOPUUECKOIO Pa3BUTUS

PKUBOTHEIX. YcranaBnuBaroT

(byHKIIMI HEPBHOW CHUCTEMBI OT €€ CTpPOCHHS.

3aBHCHUMOCTH

Y cTaHaBIMBaKOT npu- YHUHHO-CICACTBCHHBIC
CBsA3H MCXKAY IIpoLcCCaMu, JICKAIIIMMU B OCHOBC
PCTYJANUA ACATCIIBHOCTH OpraHu3Ma. HOJIy‘-IaIOT

OMOJIOTHYECKYI0 HMH(POPMAIIHIO 0 HEPBHOM|
CHUCTEME, MHCTUHKTaX U pediekcax >KUBOTHBIX U3
PA3IMYHBIX KCTOYHUKOB, B TOM YHCIE W3
IaTepHeTa
49|0Opranbl uyBCcTB. Perynsnus (CI1I0COOHOCTh YYBCTBOBATH OKPYKAIOIIYIO OnpenensoT MOHATHS: «IBOJIIOLUS OpPraHOB
[eATEIIBHOCTA OpPraHu3Ma Cpely, COCTOSIHHE CBOETO OpraHu3Ma, MYBCTB KHBOTHBIX», «IJ1a3», «IIPOCTON IT1a30K»,
[10JI0’KEHUE B IIPOCTPAHCTBE Kak He- <CJI0XKHBIN (haCeTOUHBIN IT1a3», «KMOHOKYJISIPHOE
0OX0IMMOE yCIIOBHUE KU3HEAEATEIIbHOCTH BpeHne», «OMHOKYISIPHOE 3pEHHUe», «HEpBHas
PKMBOTHBIX. PaBHOBecue, 3peHue, ocssa- PETYILSIUAY, GKUAKOCTHAs peryisanus». Iloiy-
HUE, XUMUYECKas YyBCTBUTEIBHOCT, 4ar0T OMOJIOTHYECKYI0 HH(OpMaIHIO 00 OpraHax
OOOHSIHHE, CITYX KaK camble pacripocTpa- 1yBCTBUMEXaHU3MAXU3PA3THUYHBIX
HEHHBIE OPTaHbl UyBCTB. 3HAUEHUE Opra- MICTOYHUKOB, B TOM uucie u3 VHTepHera.
HOB 4yBCTB B JKU3HEIEATEIBHOCTH CocTaBistoT CXEMBbI " TaOJINLIBI,
PKMBOTHBIX. JKHIKOCTHAas U HEpBHAas pe- CUCTEMATHU3UPYIOIINE 3HAHUS O HEPBHBIX]
yJISUs JeATEIbHOCTH JKUBOTHBIX. DBO- CUCTEMax M CTPOEHHUU MO3ra IKUBOTHBIX.
JTFOLIMSI OPTaHOB YYBCTB )KMBOTHBIX B XOJIE Y cranaBnyBarOT 3aBUCUMOCTD (DYHKIIMI OpraHoB
ICTOPHUYECKOTO Pa3BUTHS 4yBCTB OT UX CTpOoeHHs. OOBSICHIIOT MEXaHU3MBI
1 3HAYEHUE KUJKOCTHOM U HEPBHOU PETYIIALNUN
1€ TEeNIbHOCTH)KUBOTHBIX. OTIMCHIBAIOTH
CPaBHUBAIOT OPraHbl YyBCTB KUBOTHBIX Pa3HBIX
cucTeMaTuyecKuxrpyni.Pasnnuarotna
MyJISKaX M TaOJIMIaX OpraHbl YyBCTB
S0[[Iponnenne poma. OpraHsl (CriocoGHOCTh BOCIIPOU3BOANTHCEOE OnpenensoT  MOHATHSA: «BOCHPOU3BOJICTBO KaK|
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[pa3MHOXKEHUS, MPOIICHUSANOIOOHBIX KaK OJHO W3 OCHOBHBIX OCHOBHOE CBOMCTBO KUZHI, «OpTaHb]
pona CBOICTB kuBOTO. [losOBOE M Oecmoiioe [Pa3MHOXKCHUS, «becronoe Pa3MHOXKEHHUEY,
pa3sMHOXKEHHE. I'epmadpoIUTH3M—KITIONIOBOE PA3MHOKEHUEY, «II0JI0-
pe3yabTaT OHOBpE-
51 MEHHOTO (DYHKIIMOHUPOBAHUS KEHCKON U Bas CHCTEMa», «IIOJIOBBIC OPTaHbB), «rep-
MY)KCKOH TOJIOBBIX cucTeM. OpraHsl MadPOTUTHIMY, «Pa3aeIbHOIIONOCTDY,
Pa3MHOXEHUS Y KUBOTHBIX Pa3HBIXKSTHIHUKI , «TATIEBOIBD, KMATKA, «CE-
CHUCTEMaTHICCKUX rpynim.  DBOJOMHUSMEHHUKI, «CEeMSITPOBO/TBIY, «IUTAIECHTAY.
OpraHOB Pa3MHOXKECHHS )KHBOTHBIX B XOJI€ [loygaroT OMOJIOTUYECKYIO nHpopmaruio 00
MCTOPUYECKOTO PA3BUTHS OpraHax Pa3MHOKEHUS u3 Pa3TUYHBIX
MCTOYHUKOB, B TOM uyucie u3 HHTepHera.
OnICHIBAIOT " CPaBHHUBAIOT OpTraHb]
Pa3MHOKEHUS YKUBOTHBIX pa3HBIX
cucTeMaTuyeckux rpynmn. OOBSCHSIOT OTIMYHS
[T0JIOBOT'O PA3MHOXKEHUS Y )KUBOTHBIX. [IpuBosT
TOKa3aTeNbCTBA MPEeUMYIIeCTBA MOJIOBOTO
[Pa3MHOKECHUS JKUBOTHBIX Pa3HbIX|
CHCTEMAaTUYECKUX TPYMNN IO CPAaBHEHHIO CO
BCEMH M3BECTHBIMU
52 |06006maronHit ypok mnojCucreMaTu3amus u  00o0meHue 3HAHUHONPEEIAIOT TMOHATHSA, (OPMHPYEMBIC B XOJIE
TeMe « DBOJIOIUS CTPOCHHUS yJammxcsi 00 0COOCHHOCTSIX CTPOCHUS M3YYCHUS TEMbl. Y CTAHABIMBAIOT 3aBUCUMOCTH
1 (QYHKIMI OPraHOB M WX DK3HEICATEIILHOCTH KHBOTHBIX Pa3HBIX(DYHKIIMI OpPraHOB W CHCTEM OPTraHOB OT HX
CHCTEM) cuctemaTudeckux rpynim. [IpoBepka yme- CTPOCHUS. dopMymHpYIOT CpPaBHUTEIBHO-
HUS yJalIuxcs JaBaTh CPaBHUTEILHO-aHA- AHATOMHYCCKHE XapaKTEPUCTHKU M3Yy4YEHHBIX
TOMUYECKUE XaPaKTEPUCTUKU N3YUCHHBIX rpymm >KUBOTHBIX. OOBICHSIIOT MEXaHU3MBI
PYIIN XKHUBOTHBIX M BBISBISTH CBS3b (hYHKITMOHUPOBAHUS PA3THMYHBIX OpraHoB u
cTpoeHust U GyHKIKU. OTICHUBaHUE YPOB- cucTeM oOpraHoB. [IpuBOAST J0OKa3aTenbCTBA
HS TIOJITOTOBKY YYAIIUXCSI 10 U3y4aeMbIM peanpHOCTH  mporiecca IBOJTIOIIMHOPTAHOB u
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BOTIPOCAM

CICTEM OPraHoB

[Paznen 4. UnauBuayaibHOe pa3BUTHE ;KUBOTHBIX (3 4)

53Croco0sl pa3MHOkeHUsAPa3MHOKEHHE KaK HEOOXOIUMOE SIBJICHHE Onpenensior  MOHATHUS: «JeJICHHE HaIaBOE»,
DKMBOTHBIX. B pupojie. becrionoe pasMHOkeHHE Kak (MHO>)KECTBEHHOE  JICTICHUEY, «becrtonoe
O1I1010TBOpEHUE pe3ynbTat JIeTICHUS MaTEpPUHCKOTOpa3MHOXKECHHE, «TI0JIOBOE pa3MHOXKEHHUEY,
OpraHu3Ma Ha JIB€ WJIH HECKOJBKO YacTeH; <IOYKOBAHUE», <(GKUBOPOXKICHHUEY», «BHEIIHEE
[TOYKOBAHUE MaTEPUHCKOTO  OPTaHU3Ma.[0IIOJOTBOPEHHEY, «BHYTpPEHHEE
buonoruueckoe 3Ha4YeHUe MI0JIOBOTOOIIIIOJOTBOPEHHE». PackpbiBatoT OHOIOTHYECKOe
[Pa3MHOKEHHS. PaznenbHomnonocTh.gHaYCHUE TIOJIOBOTO U OECIIONOr0 Pa3MHOKEHHUSI.
DKuBopoxenue. OmntotoTBOpeHne|ONUCHIBAIOT M CPABHUBAIOT TOJIOBOE U Oecronoe
Hapy>XHOE ¥ BHYTpEHHEE [pa3MHOKEHHE. [TpuBopsT JI0Ka3aTeIbCTB
[PEUMYIIECTBAa BHYTPEHHETO OIUIOIOTBOPEHUS U
[Pa3BHUTHUS 3apO/bIIIA B MATEPUHCKOM OPTaHU3Me
54 |PazButne KUBOTHBIX cuauBuyaIbHOE pa3BUTHE Kak 3TanOnpeaessoT TIOHSATHSL: «UHAUBHYaJIbHOE
[IpeBpaleHIEM u 0e3pKH3HM >KMBOTHOTO. PaszButme c mpeBpa- pa3BUTHEY, «pa3BUTHE c MIOJTHBIM|
[peBpAICHHS [eHrueM 1 6e3 mpeBpaineHus. PU3noiI0- pEBpAIICHUEM», «Pa3BUTHE C HEMOJHBIM
MMYECKUIA CMBICI Pa3BUTHS C TIPEBpaIie- [PEBpAIICHIEM», «Pa3BUTHE 03 MPEBPALICHUSY,
HieM (MeTamopdo3) 1 0e3 MpeBpalleHUs. «metamop¢o3». ONHUCBHIBAIOT U CPaBHUBAIOT
MeTtamopdo3 Kak Npouecc, XxapakTepHbIi [polLlecChl Pa3BUTUS C NpeBpallieHueM u 0e3
s MTO3BOHOYHBIX KUBOTHBIX.[IPEBPALICHHUS. PackpsiBator Ouosiornueckoe
B3anMOCBS3b OpraHM3Ma CO Cpelloi ero BHAUCHUE PAa3BUTHA C IpeBpalieHueM U 0e3
OOUTaHUS npespaiieHus. COoCTaBISIOT CXEMbl M TaOJINLIBI,
CHCTEMaTH3UPYIOIIIE 3HAHUS O Pa3BUTUU
C TpeBpameHHeM H 0e3 MpeBpalieHus y
PKHBOTHBIX. VICIIONB3YIOT TIPUMEPHI Pa3BUTHUS
OPraHu3MOB Ul JIOKa3aTeIbCTBA B3aUMOCBSI3eH]
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OpraHu3Ma Co CpeIoil UX OOUTaAHHS

55

[Tepuoausanus unpo-JOHTOreHe3 Kak Mmocie10BaTeIbHOCTh CO- OnpenensitoT MOHATHS: «IOJIOBOE CO3PEBAHUEY,
TOJKUTEIBHOCTh KUBHUPOBITUNA B KU3HU ocobeil. [lepuoanl oH- <OHTOT€HE3Y, «Tepuoau3anus OHTOTEHE3a»,
DKUBOTHBIX ToreHesa: sMOpHOHANBHBIHN, Tepuoa Ghop- <AMOPUOHAJIbHBIN LIEpUOI», «IIEpUO.
MUPOBAHUS U pOCTa OpraHU3Ma, rMoJIoBast (bopMUpOBaHHSI U POCTa OPTAHHU3MAY, «IIEPHOT
BPENOCTh M CTapocTh. Pa3zHooOpaszue [TOJIOBOM 3PEIIOCTH», «CTapoCTh». OOBACHSIIOT
[IPOJOJKUTCIBbHOCTHU KU3HU JKUBOTHBIX{ITPUYINHBI pa3H0171 IpOaAOJIKUTCIIBHOCTHU JKU3HY
[Pa3HbBIX CUCTEMATUYCCKUX TPYIIL.PKUBOTHBIX. Briasastor YCJ10BUs, OIIPCACIAIOIINC
JlaGopaTopHble M IpakTU4YecKHe padoThI KOJIMYECTBO POXKIEHHBIX IETEHBILIEH V|
[13ydenue cTanuii pa3BUTHS )KUBOTHBIX U PKUBOTHBIX PA3HBIX CHCTEMaTHYEeCKUX TPYIIIL.
OIIpE/IETICHUE UX BO3pacTa BoisBisioT dakTopbl  cpembl oburtanus,
[BJIMAIOIINIC Ha MMPOAOIZKUTCIIBHOCTD JKU3HY
PKUBOTHOT'O. CpaBHI/IBaIOT KHUBOTHBIX,
HaXOOAIUXCA B OAHOM W B PasHbIX ICPHOJAX
DKI3HU. Pacnosnator  craguu pa3BUTHSA
PKBOTHBIX. [Tomyuatot u3 pa3IMYHBIX
ICTOUHUKOB OMOIOTHYECKYI0 UH(POPMAITUIO 0
repuoan3anu 1 MMPOAOZKUTCIIBHOCTHU KU3HY

PKUBOTHBIX. Pa3inyaroT Ha JKHMBBIX OOBEKTax
pasHble cTagud MeTaMopdo3a y KUBOTHBIX.
OdbopMIsSIOT OTUET, BKIFOYAMOIIMA ONMUCAHUE
HAOIIOICHNS, €T0 PE3yIbTAThl, BEIBOIBI

[Paznen 5. Pa3zBuTHe U 3aKOHOMEPHOCTH pa3MelleHHs »KUBOTHBIX Ha 3emute (3 4)

56

I[OK@.?»&TGJ'IBCTB& OBOJIIOUHUPUIIOTCHE3 KaK IIPOHECC HCTOPHUICCKOI'O npeaciA0T ITOHATHA: (((bI/IJ'IOI"eHe?»»,
PKUBOTHBIX a3BUTHA OPraHU3MOB. ITaneonToro- (MIEPCXOIHBIC (boprI», «3M6pI/IOHaJ'ILHOC

MYCCKUC, CPABHUTCIILHO-aHATOMUYCCKHUC A3BUTHUCH, «T'OMOJIOTHYHBIC OpTraHbI»,



3M6pI/IOJ'IOl"I/I‘leCKI/IC JOKa3aTcCIbCTBa

<pyAUMEHTapHbIC

OpraHbI»,

«aTaBU3M».
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HBOJIIOLIMK KUBOTHBIX. CpaBHUTENBHO-
pAabI
[T0Ka3aTeIbCTBO IBOIIOLUU

AHATOMHNYCCKHEC JKHNBOTHBIX KaK

AHATU3UPYIOT MaJICOHTOJIOTUYECKHE,
CPaBHUTEIHHO-aHATOMUYECKUE u AMOpHO-
ITOrH4YeCcKue JI0Ka3aTesIbCTBA 3BOJIIOLINH

PKUBOTHBIX. ONHUCBHIBAIOT M XapaKTEPU3YIOT
FOMOJIOTUYHbBIC, AHAJIOTUYHBIE U PyIUMEHTapHBIC
OpraHbl U aTaBU3Mbl. BBISBISAIOT (hakTOphI Cpejibl,
BIIUSIOIINE Ha X0 9BOJIIOIMOHHOTO TpoIecca

57

Yapins J{apBuH 0 npruurHax
DBOJIIOLIMHA )KUBOTHOI'O MHpa

Muoroo0Opasue BUI0B Kak pe3yibTaT Mo-
CTOSIHHO BO3HUKAKIIINX HACIICACTBECHHBIX
M3MEHCHU W E€CTECTBEHHOTO O0TOOpaA.

HacneicTBeHHOCTh Kak CIIOCOOHOCTB Op-
raHu3MOB Hepe;[aBaTL IIOTOMKaM CBOH]
BUIOBBIC U I/IH,Z[I/IBI/IIIyaJIBHBIe HpI/I3HaKI/I.
1 13MEeHYNBOCTE KakK CII0OCOOHOCTH

OpPraHn3MOB CYILIECTBOBATh B PA3JIMYHBIX
(bopmax, pearupysi Ha BIUSHHE OKpPY-
bkarole cpeasl. EctecTBeHHBIN 0TOOD —
OCHOBHAsI, BEAYILIAs NPUYMHA IBOJIIOLIMHU
PKUBOTHOT'O MUpa

OnpenesnstoT TOHSATHS: «HACJIEZICTBEHHOCTHY,
«ornpenenéHHas A3MEHYUBOCTB,
<HeoTpeieNIEHHAass U3MEHUYMUBOCThY, «Oopbba 3a

CYILIECTBOBaHHEY, «ECTeCTBEHHBIN oTO0p».
IHO.HyT-IaIOT nu3 Pa3HBIX HCTOYHHKOB
OUONIOTHYECKYI0  WH(POPMAIIUIO 0 NPUYMHAX

DBOJIIOLIMK  JKMUBOTHOTO MHpPA, MPOSIBICHUN
HACJIE/ICTBEHHOCTH ¥ U3MEHUHUBOCTH OPraHU3MOB
B JKUBOTHOM MHpe. OOBICHIIOT 3HAYEHUE
HACIIEICTBEHHOCTH, U3MEHUMBOCTH 1 OOPHOBI 3a
CYIIIECTBOBaHUE B (JOPMHU-

POBAaHMM MHOT000pa3usi BHUJOB >KUBOTHBIX.
[[puBOAAT NOKa3aTENbCTBA OCHOBHOM, BEAyIIEH
PO  €CTECTBEHHOTO OTOOpa B 3BOJIIOIHH
DPKIBOTHBIX

58

Y croxxHeHne CTpOCHHUS]
PKUBOTHBIX. MHOrooOpaszue
BUIOB

KaK pe3yabTaT

PBOJIIOLINHU

Y ciioskHEHUEe CTPOEHHUsI ) KUBOTHBIX B pe-
BYIBTaTE MPOSIBIIEHUS] €CTECTBEHHOTO OT-
bopa B X0/1€ JUTUTETBHOTO HCTOPUIECKOTO
pa3BuTHs. BunooOpa3zoBaHue — pe3yiib-
TaT AUBCPTCHIUU IIPU3HAKOB B IIPOLIECCE

PBOJIIOLINN, O0YCIOBIIEHHBIM HANIPaBIICHU-

OHpeILGJISIIOT MOHATHUA: KYCIIOXKHCHUC CTPOCHUA U
MHOT000pa3ye BUIOB KaK PE3yJIbTaT 3BOJIIOLUNY,
<BU1000pa30BaHUEY, «TUBEPTEHIINS), «PA3HO-
BIITHOCTB)). HOJ'Iy‘-IaI-OT N3 pPa3HBIX HCTOYHHKOB

010JIOTHYECKYI0  UH(POPMAIUIO

0 MIPUYMHAX

KHUBOTHBIX )41

yCIIOKHEHUS CTpOCHHUS
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€M €CTECTBEHHOT'0 0TOOpa

pazHooOpazun BHUJIOB. COCTaBISIOT CJIOKHBIN

[UIaH TEKCTa. YCTaHAaBIMBAIOT NPUYUHHO-
CIIeICTBEHHbBIE CBSA3U IIpHU pPaccCMOTPEHHUH
[MUBEpreHIINK W Tpollecca BUIA000pa3oBaHUs B

X0/1€ JJINTETLHOTO UCTOPUYECKOTO Pa3BUTHS. Xa-
[paKTepU3YIOT MEXaHHU3M BUJI000pa3oBaHusl Haj
mpuMepe rajarnaroccKux BBIOPKOB.
[Ipencrapmsitor wHbOpManuio 1o Teme «Y.

JlapBUH O TpUYMHAX JBOJIOLUU >KMBOTHOTO

MUpa» B BUAEC TaOMUI, CXE€M, OINOPHOTO

KOHCIIEKTa, B TOM YHCJIE€ C MPUMEHEHUEM
KOMITBIOTEPHBIX TEXHOJIOT U

[Paznen 6. buonenosnl (4 1)

59

EcrecTBeHHBIE n uc-
IKYCCTBCHHBIC 6I/IOLICH03H

EcTecTBEeHHBIE U HCKYCCTBEHHBIE OHOIIE-
HO3BI (BOJOEM, JIYT, CTelb, TYH/pPA, JIEC,
HAaCEIEHHBIIN MYHKT)

OnpeaenstoT MOHSTHSL: «OUOIICHO3Y,
<€CTECTBCHHBIN OHOIIEHO3», «HMCKYCCTBEHHBIN
OHOLIEHO3Y, «SIPYCHOCTBY,

<IPOJYLEHThI», «KOHCYMEHTBD», «PEIyLIeHTbD,
<yCTOMYUBOCTBH OMOTICHO3a». M3yuaroT npu3HaKu
OHOJIOTHYECKUX OOBEKTOB: €CTECTBEHHOTO U
[ICKYCCTBEHHOTOOMOLIEHO3, TPOIYLIEHTOB,

KOHCYMEHTOB, PEIyLICHTOB

60

(DaKkTOpbl Cpeabl U UX
BIMSTHIE Ha OMOLIEHO3BI

DakTopbI Cpebl: A0MOTHUYECKHUE, OUOTH-
YeCKHe, aHTPOIIOTCHHBIC U MX BIIMSHHUE HA
OHOIIEHO3

OnpenesnsroT TIOHSITHSL: «cpena OOWUTAHUSY,
«abnotrdeckue GakTopsl CPeabD», KOMOTHIESCKUE

(bakTOpBI CpEeNbl», «AHTPOMOTCHHBIE (AKTOPBI

cpeaby. XapaKTepu3yrT B3aHMOCBSI3b OPTaHU3-

MOB CO Cpe/10ii 00UTaHUsl, BIUSHUE OKPYKAIOIIEH

Cpenbl Ha OWOLIEHO3 W MPHUCIIOCOOJICHHUE



’OpFaHI/BMOB K

cpene oOWTaHUS.

AHanu3upyoT
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MPUHAIC)KHOCTh OMOJIOTUYECKHUX 00BEKTOB K

PKOJIOTHYCCKUM I'pYyIIIIaM

61
[lenn nuTaHus. HOTOK‘HCHI/I MUTaHus, OTOK YHEpruu. B3zanmo- Onpenensor MOHSTHUS: KISTUTUTAHUS,
DHEPIUU CBSI3b KOMIIOHEHTOB OMOII€HO03a U UX TpH- ITUIIIEeBast nupamuja,  Wiu nupamua)
CIIOCOOJIEHHOCTD APYT K IPYTy Oromacchl, «dHepreTuveckas nupamMuay,
(TIPOTYKTUBHOCTBY», «IKOJOTHYECKAs TPYyIIay,
IUILEBbIE, I TPO(UUECKUE, CBIZN»
62 Pxckypeus B3anMoCBsI3U OpraHU3MOB: MEXBUIOBBICJAHAIN3UPYIOT B3aMMOCBS3H  OPTraHHW3MOB co
l13yuenue B3aMMOCBSI3H|[ BHYTPUBHJIOBBIE U CO CPENIOil 0OUTaHUS cpenoil oOMTaHUs, UX MPUCTOCOOIECHHOCTH K
PKIBOTHBIX c JIPYTUMH COBMECTHOMY cymecTBoBaHMO. OTpabaThiBaioT

IKOMIIOHCHTaMH 6I/IOI_ICHO33.

[paBuJia MOBEACHUS HA DKCKYPCUU. BBINOIHAIOT
HEMOCPEACTBCHHBIE HAONIOACHUS B TPUPOJE U
0QOpMIISIFOT OTYET, BKIIOYAIONIMA OIMHUCAHUE
PKCKYpPCHH, €€ PE3YJIbTAThl U BBIBOBI

[Paznen 7. ZKuBOTHBII MUP M X0351liCTBEHHAS 1eITEJILHOCTH YeaoBeKka (5 4)

63

Bo3aeiictBue  4deiioBeka U

cro JACATCIIBHOCTH Hal

PKUBOTHBI MU

Bo3nelictBue YyeJoBeKa u
VICATCIIBHOCTH HA JKUBOTHBIX U CPCAY UX
obutanus. [Ipomseicibl. [Ipodunakrtuka

3360JICB8.HHI>1, BBI3BIBACMBIX JKXUBOTHBIMH.

€ro

Orpenensor HOHSITHS: «IIPOMBICEI»,
«HpOMBICHOBBIC)KI/IBOTHBIC».AHaHI/ISI/IPYIOT
[PUYHHHO-CJICCTBCHHBIC CBSI3H, BO3HHUKAIOIIUE B
[PC3YJILTATC BO3I[€I>’ICTBH$I YCJIOBCKA Ha ) KUBOTHBIX
ncpenyuxoburanus.Padoratotc

TOIIOJIHUTCIIbHBIMU UCTOYHHUKAMU I/IH(l)OpMaIII/II/I
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(O 10MalIHUBAHUE KU-

OnomamuuBanue. PasBeneHne, OCHOBBI

BOTHBIX

COACPKaHNUA U CCIICKIIUU CEIIbCKOXO03si1-

OHpeI[eJISIIOT IIOHATHUA KO AOMAIIITHUBAHUC),

<<OT60p)), «CCIICKI U, «Pa3BCACHUCH. HSyanOT



CTBCHHBIX )XMBOTHBIX

METOJBI CEJICKLUU U Pa3BEACHUS JOMAIIHUX
PKUBOTHBIX. AHanmu3upyroT yCIIOBUSA

HX
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COJICPIKAHUS
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3axonbl Poccun 06 oxpane
PKUBOTHOTO Mupa. Cructema
MOHUTOPHUHIa

3akoHbI 00 OXpaHE >XKMBOTHOTO MHUpa:
(benepanbHble, peruoHaibHble. Cucrema
MOHUTOPUHTA

OHpG,Z[GJ'I?IIOT ITOHSATHA: «MOHHTOPHHI,

«OnochepHbIit 3aIOBETHUK. N3zyuaror
BakoHOJaTenbHble akThl Poccuiickoit denepanuun

00 OXpaHe KUBOTHOT'O MHpA.

3HaKOMATCS ¢ MECTHBIMU 3aKOHaMU. COCTaBIISAIOT

CXCMbl MOHUTOPUHI'A

66/Oxpana u parMoHAIBHOE Oxpansiemblie Tepputopun. KpacHas kHu- Onpenenstor TTOHSITHS: «3aMOBETHUKINY,
MICITOJIb30BAHUE JKUBOTHOTO[ra. PanmoHanbHOE HCIONB30BAaHUE KU- <3aKa3HUKNY, «MaMSATHUKH OPUPOIBI»,
MHUpa BOTHBIX @KKJIMMaTtu3auus». 3HakomsaTca ¢ KpacHoi
KHUTOW. OmnpenensioT MpHU3HAKU OXPaHsSEMBbIX
TEpPPUTOPHIA
67 Pkckypeus [loBTOpeHne  Matepuana 0 BO3JeHCTBUMBBIABIAIOT HanloJiee CYIIECTBEHHbIE IpU3HAKY]
[Tocemenue BBICTaBKHU[UEIOBEKA Ha KUBOTHBIX, 00 0JIOMAaIlIHU- Oopo/ibl. BBISCHSIOT yCIIOBUSL BbIpalllBaHUS.

CETbCKOXO3MCTBEHHBIX M
JIOMAlIHUX )KMBOTHBIX

BAHWU, (6] JOCTHIKCHHUAX

CCJ'ICKI_II/II/I.CGHBCKOXOZBHIZCTBCHHBIC H

[IOMalllHKe JKUBOTHBIE. [Ipodunakruka
3a00JIEBaHUI, BHI3BIBAEMBIX )KMBOTHBIMH.
OxpaHa peAKHMX U MCUYE3AIOLIUX BUJOB

PKTBOTHBIX.

OnpenensitoT ucxoaubie GopMbl. COCTaBISIOT
XapaKTEPUCTUKU HA TTOPOY

Pe3epBHOE Bpemst — 3 yaca
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Conepxanue nporpammsl. buosorus. Yenosek. 8 kiacce (70 yacos, 2 yaca B Hee/110).
Pasnen 1. Beenenne. Hayku, nzyuamime opranusm 4ejioBeka (2 4)

HaYKI/I, HN3ydaromue OpraHru3M YCJIOBCKA: aHAaTOMMUS, (1)I/I3I/IOJ'IOFI/I$I, IICUXOJIOTHS U rurueHa. MIX craHoBiIeHUE B METOJABI UCCIICTOBAHNA.

Yenosek u okpyxkatomas cpena. [Ipupognas u conupanbpHast cpesia 0OMTaHUs YesloBeKa. 3aluTa cpeibl OOUTAHUS YEI0BEKa.
IIpeomemmnuie pe3ynrbmamoi 00yyeHUs.

VYyamuecs 1OKHBI 3HaTh:
— METOJbl HayK, U3y4alOUINX YeJIOBEKa;

— OCHOBHBIE ATarnbl Pa3BUTHUS HAYK, U3YyUYaIOLIUX YeIOBEKa. Yyaluecs JOJIKHbBI
YMETb:

— BBIACTIATH CHCI_II/I(I)I/I‘-ICCKI/IG 0COOEHHOCTH YeJI0OBEKa KaK 6I/IOCOI_II/IaJIBHOFO CylIeCTBa.

Memanpeomemuvie pe3yibmamol 00yUeHUs
Yyamiuecst J0JDKHBI YMETh:
— paboTtath ¢ y4eOHUKOM U JOMOJHUTEIBHOMN INTEPATYPOH.

Pasnean 2. Ilpoucxoxaenne yesioBeka (3 1)

Mecto 4yenoBeka B CHUCTEME OPraHUYECKOro Mupa,cucreMaThke. YepThl CXOACTBAa W pa3Iuyusl YeJlIOBEKa U JKUBOTHBIX. JlOKa3zaTenbCTBa >KUBOTHOIO
MIPOUCXOXKICHUSI YesloBeKa. OCHOBHBIE ATAIbl BOJIIOIMH YeJIOBeKa. BiusHue OMOTOrHYeCKUX U COIMaIbHBIX (JaKTOPOB Ha HBOJIIOIMIO YelloBeKa. YemoBeueckue
pacel. YesloBek Kak BUJL.

Jlemoncmpayus



Mopnens «IIpoucxoxaenue yenoBeka». Moaenu ocTaTKOB IPEBHEN KyJIBTYphI YEIOBEKA. JKCKYPCHS.
IIpoucxoxneHue yeaoBeka.

IIpeomemmnuie pe3yromamsl 00yuenus
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Vuanuecs JOJI’KHbI 3HATh:
— MCCTO 4Y€JIOBCKA B CUCTCMATUKCE,

— OCHOBHBIC 5Tallbl 3BOJIFOIIUMH YCJIO0BCKA,

— YEJIOBEYECKHE PACHL. YUaluecs
JTOJIKHBI YMETh:

—  OOBACHATH MECTO U POJIb YCJIOBCKA B IIPUPOAC,
— OIpeacidaThb YEPThl CXOACTBA U pPa3JIMYKA YCJIOBCKA U JKUBOTHBIX;

— JIOKa3bIBaTh HECOCTOATEIIBHOCTh PACUCTCKUX B3TJIAIOB O MPEUMYIIECTBAX OJHUX pac Mepes IpyTruMHu.
Memanpeomemuvie pe3ynbmamol 00yueHUs

VYuyamuecs 10IKHBI YMETh:
— COCTaBJIATh COOOIIEHHS HA OCHOBE 000011IeHUs MaTepuaia yueOHUKa U TIONOJHUTENBbHOM TUTEpaTyphbl;

— YCTaHaBJIMBAaTb NPUYHUHHO-CJICACTBCHHBIC CBA3H MPU aHAJIN3C OCHOBHBIX 3TAIIOB 3BOJJIONUHA U IIPOUCXOKICHUA YCI0-BCUCCKUX pac.

Pasnen 3. Ctpoenue opranusma (4 u)

OO6mwmit 0630p opranu3Ma 4yeinoBeka. YpoBHU opraHuzanuu. CTpoeHHE OpraHU3Ma YeJIOBEKa: KJIETKH, TKaHW, OpTraHbl U CUCTEMbl OpraHoB. BuemmHss u
BHYTpEHHSIS Cpela OpraHu3Ma.

Crpoenue u pyHKIMM KIIeTKH. Ponb siipa B mepenade HacleICTBEHHBIX CBOMCTB oprann3Ma. Opranousl kietku. Jlenenue. JKu3HeHHbIE IPOIECChH KIETKU:
oOMEH BeIecTB, OMOCHHTE3 U OHOJOrMUYECKOe OKUCIIEHWE, MX 3HadeHue. Ponb ¢depmeHTOB B 0OMeHe BemecTB. Poct u pasBurue kietku. CocTosHUS
(U3UOTIOTHYECKOTO MOKOSI M BO3OYXKICHUS.

Txanu. OOpa3oBaHue TKaHel. DNHUTENHATIbHbBIC, COSJUHUTENIbHBIC, MBIIIICYHbIC, HEPBHASI TKAHH.
Crpoenue u ¢yHkuus Helipona. Cunarnc. PeduekropHas peryisiuus opraHoB W CUCTeM opraHusma. LleHTpanpHas M nepudepuyeckas yacTd HEpPBHOU

cuctembl. CIMHHOM ¥ rosioBHOUM Mo3r. HepBbl 11 HepBHBIE y3ibl. Peduiekc u pedaexropnas ayra. Heliponnsie nienu. [Ipoiieccel Bo30yX1€HUSI 1 TOPMOKEHUS, UX
3HavyeHue. YyBCTBUTEIbHbIE, BCTABOYHBIE U UCTIOIHUTENIbHBIE HelpoHBbL. [IpsMblie n oOpaTHbIe cBA3H. POk perentopoB B BOCHPUSATHH Pa3IpaKeHUI.



Jlemoncmpayus

Paznoxxenue nepokcuaa Boopoaa GepMeHTOM KaTaaa3oi.

Jlabopamophvie u npakmuyeckue pabomul
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CTpoeHHEe KIETOK U TKaHEH.
Muxkpornpenaparsl KJIETOK, SIUTEINAIBHON, COEIMHUTEIIBHOM, MBIIIEYHON U HEPBHOW TKAHEM.

CamoHa010/IeHne MUTATEIBHOTO pediiekca 1 YCIOBHS €ro MposiBICHUS U TopMokeHus1. KosieHHbId pediieke u ap.

lIpeomemmnule pe3ynomamsi 00yuenus
VYyamuecs: J0IKHBI 3HATh:

— oOlee CTpoeHne OpraHu3Ma YeJlOBeKa;
— CTPOEHME TKAHEH OpraHn3Ma 4eJI0BeKa;

— pe(dIEKTOPHYIO PETYJSLUI0 OPraHOB M CUCTEM OpraHM3Ma 4YeJoBeKa. Yualluecs JTOJIKHBI

— BBIJICTIATH CYIIECTBEHHBIE MPU3HAKN OpPraHu3Ma 4eloBeKa, 0COOCHHOCTH €r0 OMOIOTHYECKON TPUPOIBI;

— HaOJI0JaTh U ONMKCHIBATh KJICTKU U TKAHU HAa TOTOBBIX MUKPOTIpENapaTax;

— BBIIETIATH CYIIECTBEHHBIE MPU3HAKH MPOIIECCOB peICKTOPHOMN PErysIiy KU3HEEATEIIbHOCTH OpraHu3Ma YellOBeKa.
Memanpeomemmuvie pe3ynomameol 00yueHUs

Vwyamuecs 101KHbI YMETh:

— CpaBHUBATH KJICTKHU, TKAHU OPraHU3Ma 4Y€JIOBCKA U ACJIaATh BHIBOJAbBI HA OCHOBE CPABHCHUA,
— IHPOBOJUTH OMOJIOrHYSCKIE HCCIICA0OBAaHMA U ACIATh BBIBOJAbBI HAa OCHOBE IMOJTYYCHHBIX PE3YJIbTATOB.

Pasnen 4. OnopHo-aBuraresbHas cucrema (7 4)

Onopa u asuwxenue. OnopHo-nBUraTenbHas cucrtema.CkeneT U MbIIIIbl, UX QYHKIMH. XUMHUYECKUN COCTaB KOCTEH, UX MAKpO- U MUKPOCTPOEHUE, THUIIbI
kocteil. Ckener yenoBeKa, ero MpUCIOCOOIeHne K MPSIMOXOKACHUIO, TPYJOBOH NeATenbHOCTH. V3MeHeHMs, CBSi3aHHBIE C pa3BUTHEM MO3ra W pedd. TuIibl
COEIMHEHMUI KOCTel: HeMOBUKHbBIE, MTOTYOIBUKHBIE, TOJBUKHBIE (CycTaBbl). CTpOEHUE MBI U CYXOKWIHH. OO30p MBIIII] Y€I0BEYECKOro Teaa. MBIIIIbI-
AHTAarOHUCTHI M CUHEPTUCTHI. PaboTa CKeNeTHBIX MBI U UX peryisinus. [lonaTtue o ABUratenbHON eauHuIe. 3HaueHue (PU3NYECKUX YIPAKHEHUH U KyJIbTYphl
TpyZAa ans GopMHUpOBaHUS CKeJlIeTa U MyCKyJaTyphl. MI3MeHeHre MbIIIIbl Tpu TpeHupoBke. [lociencTBus runoguHaMuy. DHepreTuKa MbIIIEYHOTO COKPAIleHUS.
Junamuueckass U cratuyeckas pabota. HapyiieHuss ocaHkd W pa3BUTHE IUIOCKOCTONMS: MPHUYUHBI, BBISBIECHHE, MpEIyNpexieHue U ucnpasienue. [lepsas
MIOMOIIIb IPU TPAaBMax OMOPHO-/IBUraTENIbHOM CHCTEMBI: yIInbax, nepeaoMax KocTel U BrIBUXax cycTaBoB. [IpodunakTruka TpaBmMaTu3ma.

Jlemoncmpayus
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Ckener 1 MyJISKHA TOpCa 4eloBeKa, uepena, KoCTed KOHEYHOCTEN, TO3BOHKOB. Pacrimiibl kocte. [Ipuémbl okazanus nepBoil TOMOIIM IPU TpaBMaXx.

JlabopamopHvie u npakmuyeckue pabomul
MUKpPOCKOTIMYECKOE CTPOCHUE KOCTH.

MBbI11bI YeI0BEUECKOTro Tefa (BRIMOIHAETCS TU00 B Ki1acce, Tu00 qoma). Y TOMIICHUE TpU
CTaTUYECKOHN M JMHAMUYECKO padoTe.

Onpez[eneHHe TapMOHUYHOCTH (1)I/I3I/I‘IGCKOI"O Pa3BUTHA. Brrsgsnenne HapyImCHUs OCAaHKH U HAJIMYIHA IIJIIOCKOCTOIIUS. CaMOHa6J'II-OI[eHI/IH pa6OTBI
OCHOBHBIX MBILIL, POJIX IJICYCBOIO IMOsACAa B ABUKCHUAX PYKH.

IIpeomemmnuie pezyromamsl 00yuenus
Yyaiuecs 10JKHBI 3HATD:

— CTPOCHHUC CKCJICTa W MbIIILI, HX (I)YHKI_[I/II/I anuu/lecx
JOJIKHBI YMCTD!:

— OOBSACHATH OCOOCHHOCTH CTPOSHHSI CKEJIETa YeJIOBEKa;
— pacro3HaBaTh Ha HATISIIHBIX TOCOOMSIX KOCTH CKeJleTa KOHEUHOCTEH U UX IMOSICOB;

— OKa3bIBaTh MEPBYIO MOMOIIb MPH YIIHOaX, MeperoMax KOCTe U BEIBUXAX CYCTaBOB.

Memanpeomemmnvie pe3yibmamel 00yueHUs

VYyamuecs: 10JKHBI YMETh:

— YCTaHaBIIMBATh MPUUMHHO-CJIEICTBEHHBIC CBSI3U HA MMPUMEPE 3aBUCUMOCTH THOKOCTHU TeJia YeJIOBEKa OT CTPOSHUS €ro MO-3BOHOYHHUKA.

Pa3nes S. BuyTpennsisi cpena opranusma (3 4)

BuyTpenHss cpena opranusma, 3HaueHue e€ mocTosHcTBa. KOMIIOHEHTHI BHYTPEHHEH cpelbl: KpOBb, TKaHEBas KHUAKOCTh, TuMpa. X B3aumoieiicTBueE.
I'omeocTtas.

KpoBs.Cocta kpoBu: mi1a3ma 1 HOpMEHHBIE 3JIEMEHTHI (TPOMOOIUTHI, SPUTPOLIMTHI, JTEHKOIUTHI). DYyHKIMH KJIETOK KpoBH. CBEpTHIBaHUE KpOBU. Poutb
Kaiblys ¥ BUTaMuHa KB cBEpThIBaHMU KpoBU. AHanu3 kpoBu. Manokposue. KpoBerBopenue. Jlumda.

Bops6a opranuzma ¢ nadexuueit. UMmynuret. 3ammrHele 6apsepsl oprannima. JI. [Tactep u U. 1. MeuHuKoB. AHTUIeHBI M aHTUTENA. AJlTIepruyecKue
peakuuu. Cnenuduueckuii 1 HecneMPUueckuii UIMMYHHUTET. KJIeTOUHbIN U ryMOpaJIbHbIIl UMMYHUTET.
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NmvmynHnas cuctema. Pois mumdoruTo B uMMyHHOM 3ammuTte. @aronutos. Bocnanenne. UHdeknnonubie u mapasutapHeie 6oie3nn. BopoTa nHbpekmn.
Bo30ynurenu u nepeHocunku 0onie3Hu. banuimio- u BupycoHocutend. TedeHne nHPEKIIMOHHBIX

Oone3Hei. [Ipodunakruka. NmmyHODOTHS Ha ciyx0e 310poBbs. [lpenynpeaurensHbie npuBUBKU. JleueOHbIE

CBIBOPOTKH. EcTecTBEHHBIN UHCKYCCTBEHHBIN UMMYHUTET. AXTUBHBINUIIACCUBHBIN ummyHurer. TkaneBas
coBMecTUMOCTb. [lepennBanue kpoBu. [ pymmsr kpoBu. Pesyc-hakrop. [lepecaaka opraHoB U TKaHEH.

Jlabopamopnvlie u npakmuyeckue pabomul
MUKpPOCKOIIHUYECKOE CTPOCHHE KPOBH YEJIOBEKA U JISTYIIKH.

IIpeomemmnuie pesyrbmamoi 06yyeHus.

VYuyamuecs N0/KHBI 3HATh:

— KOMIIOHEHTHI BHYTPEHHEN Cpelbl OPraHn3Ma 4eJIOBEKa;
— 3allUTHBIE Oapbepbl OpraHu3Ma;

— IpaBHJIA NIEPEIUBAHUSA KPOBHU.

VYyamuecs 10KHBI yMETB:
— BBISBJIATH B3aUMOCBSI3b MEXK1Y OCOOCHHOCTSIMU CTPOEHUS KIETOK KPOBH U UX (DYHKIMSAMU;

— TIPOBOAUTH HAOIIO/IEHUE U OTMCAHKUE KIIETOK KPOBU HA TOTOBBIX MUKpOTIpENaparax.
Memanpeomemmuvie pe3ynomamel 00yueHUs

Vyamuecs 101KHbI YMETh:

— TMPOBOJWUTH CPABHEHHE KJIIETOK OPTaHM3Ma YEJIOBEKA U JICJIaTh BHIBOJBI HA OCHOBE CPABHEHUS;
— BBISBIISITh B3aUMOCBSI3U MEXKY OCOOEHHOCTSMU CTPOCHUS KIETOK KPOBH U UX (PYHKIIHSIMH.

Pasnen 6. KpoBeHocHasi u iumdaTudeckasi cHCTeMbl OpraHusma (0 4)

Tpancnopr BemecTB. OpraHbl KPOBEHOCHOM M TUM(ATUYECKON CUCTEM, UX POJib B opranuszMe. CTpoeHne KpOBEHOCHBIX U TUM(paTtuueckux cocynoB. Kpyru
kpoBooOparnieHusi. CtpoeHue u padboTa cepama. ABTOMAaTU3M cepana. J[Brmkenne KpoBH Mo cocyaam. Perymsius kpoBocHaOkeHUs1 opraHoB. KpoBsiHOe aBiieHne
(apTepuanbHOE), myabCc. ['UrHeHa cepaeyHO-COCYIUCTOM cucTeMbl. JloBpaueOHasi momoulbs MpH 3a00JeBaHUU cepAla M cocyaoB. I[IpuéMbl okazaHus mepBon

IMOMOIIb IMTPU KPOBOTCUYCHUAX.

Jlemoncmpayus



Mopenu cepana u Topca yenoBeka. [Ipuémbl namMepeHus: aprepuanbHOro aaBiaeHus no metony Koporkona. [Ipuémbl 0CTaHOB-KH KPOBOTEUEHUH.
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JlabopamopHvie u npakmuyeckue pabomul

[Tono)keHre BEHO3HBIX KJIAaHOB B OIYIICHHOMN U MOAHATON pyKe. MI3MeHeHus B TKaHIX MPU
NEPETKKAX, 3aTPYAHAIOMUX KpoBooOpaleHue. OnpeaeneHue CKOpocTh KpOBOTOKA B COCYAAX
HOTTEBOTO JIOKA.

OnBITHI, BBISBISIONINE IPUPOTY MYJIbCA.

[Toncy€r mynbca B pa3HbIX YCIOBUIX M U3MEPEHUE apTePHAIbHOTO J1aBIICHUS.

lIpeomemmnule pe3yromamsi 00yuenus

VYyarunecst JOJKHBI 3HATh:
— OpraHbl KpPOBEHOCHOU U TUM(ATHUECKOU CUCTEM, UX POJIb B OpraHU3ME;

— 0 3a00JIeBaHUSAX Ceplla U COCYOB U MX MPO(UIAKTHKE.
VYyamuecs 10KHBI yMETh:

— OOBSACHATH CTPOCHUE U POJIb KPOBEHOCHOH M TUM(PATHUECKON CUCTEM;
— BBIACIATh OCOOCHHOCTH CTPOEHUSI COCYAUCTON CHCTEMBbI U JIBUKEHUS KPOBU 110 COCY/IaM;

— HU3MEPATH MYJbC U KPOBSHOE JAAaBJICHUE.
Memanpeomemmuvie pe3ynbmameol 00yueHUs

VYyamuecs 10KHBI yMETh:

— HaxoJuTh B y4eOHOM M Hay4yHO-NOMYJSPHOM JKUTEpaTrype MHGOpMalMi0 O 3a00JIEBaHUIX CEPJACHYHO-COCYAUCTON cHUCTeMBbl, OpOpMIIATH €€ B BUJE
pedeparoB, T0KIAI0B.

Paznen 7. Abixanue (4 1)

pixanue. 3Hauenue npixanus. JlpixarenbHas cuctema. CtpoeHue W (QyHKIMM OpraHoB JbIxaHus. ['onocooOpazoBanue. H(pEKIMOHHbBIE U OPraHUYECKHe
3a00JieBaHuUs JIbIXaTEeNbHBIX MyTEH, MUHJAINH U OKOJIOHOCOBBIX Ma3yX, MpoQuIIaKTUKa, JoBpaueOHas momolls. ['a3000MeH B NErkuxX M TKaHAX. MexaHU3MBbI
BJIOXa M BblIOXa. Perynsuus npixaHus: HepBHas U ryMopaibHas. OxpaHa BO3AYIIHON cpenpl. OYHKIMOHAIBHBIE BO3MOXHOCTU JBIXAaTEIbHONW CHUCTEMBI Kak
MoKasaTenb 310poBbs. JKu3HeHHas EMKOCTh JETKUX. ['MrueHa opraHoB JbpIxaHUs. 3a0ojeBaHMsI OPraHOB JIbIXaHUS M MX BBISIBICHHE U NpEAYIpekICHUE.
®mooporpadus. Tybepkyné3 u pak a€rkux. [Ipuémbl okazaHus mepBoi MOMOINM NPU OTPABJIEHHMHM YTrapHbIM ra3oM, CIACEHHWH YTOIAIOLIET0, 3aBaJMBAHUU
3eMI€l, anexTpoTpaBme. Kimnuueckas u 6uonorndeckas cMepTh. VICKycCTBEHHOE JIbIXaHUE M HETIPSIMOM
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Maccax cepaua. Peanumanus. Bpen tabakokypeHus U Apyrux BpeIHBIX MPUBbIUYEK Ha opranu3M. MH@ekmonnble 3a001eBaHus U MEphl UX MPO(PUIAKTUKH.

Ilemoncmpayus

MO,Z[CJ'IB ropTaHu. MO,I[GJ'IB, NoACHAOImAas MCXaHU3M BJOXa M BbBIJOXA. HpI/IéMBI OIIpCACIICHUA NMPOXOANMOCTH HOCOBBIX XOIOB Y MAJICHBKHUX ,HCTCﬁ. Pons

PE30HATOPOB, YCHIIMBAIOMIMX 3BYK. OMBIT MO 0OOHAPYKEHUIO YIVICKHCIOTO ra3a B BBIABIXaCMOM BO3ayXxe. V3MepeHue >ku3HEHHOW EMKoCTH JIETKuX. [Tpuémbl
HCKYCCTBEHHOTO JIbIXaHMUSI.

Jlabopamopnsie u npakmuuecxkue pabomol
JIpIXaTeNbHBIC TBUKCHHSL.
W3mepenue )Ku3HEHHON EMKOCTH JIETKUX.

N3mepenue oO6xBaTa rpyIHOM KJIETKH B COCTOSIHUU BA0Xa U BbI0XA. DyHKIMOHAJIbHBIE
IIPOOBI € 33JEPHKKOM IbIXaHUS HA BAOXE U BBIIOXE.

IIpeomemnule pezynomamol 06yuenus
Yyaiuecs 10JKHBI 3HATD:

— CTpPOCHHUC H q)YHKI_II/II/I OpraHoOB AbIXaHHA,

— MCXaHH3MBI BJJOXa U BbI0XA,

— HCPBHYIO W TYMOPAJIbHYIO PETYJISIUIO [ObIXaHUA. yan.[I/IeCH
AOJDKHBI YMCTb!

— BBIACIIATH CYIICCTBCHHBIC IIPU3HAKU ITPOLCCCOB AbIXaHUA U ra3006MeHa;

— OKa3bIBaTh MEPBYIO OMOIIb IIPH OTPABJICHUU YTapHBIM ra30M, CIIACEHUH YTOMAIOIIETO, MPOCTYIHBIX 3a00JICBAHUSX.
Memanpeomemuule pe3ynomamsi 00y4eHus.

VYyamuecs 10JKHBI yMETb:
— HaxOJWTh B y4eOHOI U Hay4HO-IIOMYJIIPHOM JUTepaType HHPopMaLuio 00 HHPEKIIMOHHBIX 3a001€BaHUAX, OPOPMIIATDH €&
B BHJIE pedepaToB, TOKIAI0B.

Paspnea 8. [InmeBapenue (0 1)
IIutanue. HI/IHIGBI)IG MPOAYKTHI U MUTATCIIbHBIC BCIICCTBA, UX POJIb B 06M€H€ BCIIICCTB.



[Tumesapenue. 3Hauenne numeBapenus. [lumesapurensHas cucrema. CtpoeHue U GyHKINU MHIEBAPUTETLHON CHCTEMBI: TTHILIEBAPUTEIILHBIA KaHal,
NUIIeBapUTENbHbIE JKele3bl. [InneBapeHne B pasinyHbIX OTAENIax MHIEBAPUTEIBHOIO TpakTa. Perymsanus
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JeATEILHOCTH MHUIIEBAPUTEIILHON CHCTEMBI. 3a00JI€BaHNs OPTaHOB MHINEBAPEHMUsI, MX MPpoduIaKkTHKa. | nTueHa opraHoB nuieBapeHus. Hapymenust paboTsl
MUIIEBAPUTEIBHON CUCTEMBI U UX mpodunaktuka. [IpexynpexxaeHue xemyI109H0-KUIICYHbIX HHMEKINA 1 TeTbMUHTO30B. [[oBpaueOHas OMOIIb MPU MUIIEBBIX
OTPAaBJICHHSIX.

Llemoncmpayus

Topc genoseka.
Jlabopamophvie u npakmuueckue pabomoi

JleiicTBue (pepMEHTOB CIIIOHBI HA KpaxMal.
CaMoHa0I01eHUS: OTIPEIETICHHUE TTOJIOKEHUSI CIIFOHHBIX JKEJE3, ABM)KEHUE TOPTaHU IIPU TVIOTAHUH.

IIpeomemmnuie pezyromamsl 00yuenus
Yyaiuecs 10JKHBI 3HATD:

— CTPOCHUC U (I)YHKI_[I/II/I HHHleBapHTeHBHOﬁ CHCTCMBI,
— NHIICBLIC TPOAYKTHI U MTMUTATCIIbHBIC BEIICCTBA, UX POJIb B oOmenHe BCIICCTB,

— TpaBWIa TPEIYNPEKACHUS KETYIOUHO-KUIICTHBIX MHPEKIUHA W TeIBMHHTO30B. YUalIuecs TOKHBI
YMETb:

— BBIIETATH CYIIECTBEHHbIE MPU3HAKH MIPOLIECCOB MUTAHUS U MHUIEBAPEHUS;

— MPUBOJIUTH JI0KA3aTENbCTBA (APIrYMEHTHUPOBAThH) HEOOXOAUMOCTH COOIIOIEHUS Mep MPODUIAKTUKY HAPYIICHUN pabOThI MUILIEBAPUTENEHON CUCTEMBI.

Memanpeomemuvie pe3yibmamol 00yueHUs

VYyamuecs T0KHBI yMETh:

— TPOBOAUTH OMOJOTHYECKHE UCCIIEIOBAHUS U JIENaTh BEIBOJBI HA OCHOBE MOJIYYEHHBIX PE3yIbTaTOB.

Pa3znen 9. O6men BemecTB U 3Hepruu (3 1)

OOMeH BelecTB W PHEPrUM — OCHOBHOE CBOMCTBO BCEX JKUBBIX CymiecTB. OOMEH BelIeCTB W MpEBpalleHHe SHEPruu B opraHu3Mme. [lnactudeckuii u
sHepreTrueckuii oOMeH. OOMeH OeNKOB, JKHUPOB, yrieBooB. OOMEH BOJBI M MUHEPATBHBIX COJCH. 3aMCHHMBIC M HE3aMECHHUMBIC aMUHOKHUCIIOTBI, MUKPO- U

MakpodsJeMeHThl. Ponb pepmeHTOB B 0OMeHe BemiecTB. Butamu-Hbl. DHeprozarpaTsl 4ejloBeKa U MUINEBOM paruoH. PanmonansHoe nutanue. Hopmbl U pexum
nutanus. OCHOBHOM U oO1uit 0OMeH. DHepreTuyeckast EMKOCTh TTUIIIH.
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JlabopamopHvie u npakmuyeckue pabomul

Y cTaHOBIIEHUE 3aBUCUMOCTH MEXKIY Harpy3KOH U YPOBHEM SHEPreTHYECKOr0 0OMEHA 10 pe3ysibTaTtaM (pyHKIIMOHAIBHOM MPOOBI ¢ 3aJICPKKOU JIBIXaHUS JI0 U
HOCJIC HArPY3KH.

CocraBieHue IMUIICBBIX PAIJMOHOB B 3aBUCUMOCTH OT SHCPro3arpar.

lIpeomemmnule pe3ynomamsi 00yuenus
VYyamuecs: J0KHBI 3HATh:
— 0OMEH BEIIeCTB U YHEPTHH — OCHOBHOE CBOMCTBO BCEX KHUBBIX CYIIECCTB;

— poJib PepMEHTOB B OOMEHE BEIIECTB;
— KJaccu(UKAIUI0 BUTAMUHOB;

— HOPMbI U PCXKUM IIAUTAHUA. anmnec;l
JOJIKHBI YMETh!:

— BBIACIIATh CYIICCTBCHHBIC ITPU3HAKHN oOMeHa BCIICCTB U npeBpameHMf/’I OHECPTHUU B OPraHU3ME YCJIOBCKA,
—  O00BACHATH POJIb BUTAMHWHOB B OpTaHNU3ME YCJIOBCKA,

— HPUBOJUTH JOKA3aTCIbCTBA (apl"}/'MeHTaI_[I/ISI) HCO6XO,[[I/IMOCTI/I CO6J'IIOI[€HI/I$I MEp HpO(l)I/IJ'IaKTI/IKI/I HapyI_HeHI/Iﬁ pa3BUTHA aBUTAMHUHO30B.

Memanpeomemmnule pe3yromamul 00yuenus
VYyamuecs 10IKHBI yMETh:
— KJIacCU(PHULIUPOBATH BUTAMHUHBI.

Pa3nea 10. ITokpoBHbie opransl. Tepmoperyasinus. Boinenenue (4 1)

[TokpoBsl TenmauenoBeka. CTpoeHune u (GyHKIUH KOXU. HOrTH u BoJochl. Pollb KOXHM B TEPMOpPETYIALMA U OOMEHHBIX TpolleccaxX. Penentopsl KOXH.
VYuacTue B TEIJIOpETyIAuH. Y X0/ 32 KOXKEH, HOTTSIMU 1 BOJIOCAMH B 3aBUCUMOCTH OT TUIIAa KOXKHU. [ m-TeHa ofexapl 1 00yBH. [IpUamHBI KOKHBIX 3a00JI€BaHUIA.
['puOkoBBIe W Tapa3UTapHbIe OONE3HHM, WX MPOPUIAKTHKA M JIEYCHHE y JAepMmaTojora. TpaBMbI: OXOTH, OOMOpPOKEHHS. TepMOperyisius OpraHu3Ma.
3akanuBanue opranu3ma. [Ipuémel okazaHus MepBOi MOMOIIM TPH TPaBMax, 0’KOrax, 0OMOPOKEHHSIX U UX PO(]HIIaKTHKA.



Beinenenue. CtpoeHue v QyHKIMHU BBIACIUTEIbHON CUCTEMBl. 3HAaUEHUE OPIaHOB BbIIEICHUS B MOJAEP)KaHUU TOMEOCTa3a BHYTPEHHEH cpeibl OpraHu3Ma.
OpraHbl MOYEBBIICIUTENFHON CUCTEMBI, MX cTpoeHHne U GpyHkuuu. CtpoeHue u padbota nmouyek. Hedponsl. [lepuunas u koHeuHas Moya. 3a00IeBaHMs OPTaHOB
BBIICJIUTEIIBHOM CUCTEMBI U UX IIPENYTIPEKACHUE.
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Jlemoncmpayus
Penpednas Tabmuna «Ctpoenue koxu». Monenb nouku. Pensednas tadmuma «Opranbl BhIICICHUS.

Jlabopamopnvie u npakmuyeckue pabomuol

CaMOHaOII0ICHHS: PACCMOTPEHUE IO/ TYTIOW ThUTHHOW U JIAJIOHHOM MOBEPXHOCTH KHCTH. OTnpeieiecHne THIa
KOXKH C TIOMOITBI0 OyMaKHOU cali(heTKu.

Onpez[eneHI/Ie COBMCCTHUMOCTH HIaMITyHs C 0COOEHHOCTIMHU MECTHOM BOJBI.

IIpeomemmnule pe3yriomamsi 00yuenus
VYyammecst JOJKHBI 3HATh:

— Hapy>KHbIE MIOKPOBBHI TEJIa YEIOBEKA;
— CTpOeHHE U PYHKILUS KOXKHU;
— OpraHbl MOYEBBIJIEIUTEIbHON CUCTEMBI, UX CTPOEHUE U (PYHKIINU;

— 3a00s1eBaHMsI OPraHOB BBIIEIUTEIBHOW CHUCTEMBI U CHOCOOBI X MpEAYNpPEKIACHHs. Ydaliuecs IOKHbI
YMETb:

— BBIACIIATH CYIICCTBCHHBIC IIPU3HAKU ITOKPOBOB TCJIa, TCPMOPCTYJIANHN

— OKa3bIBaTh MEPBYIO MOMOIIb MTPH TEMJIOBOM U COJTHEYHOM yAape, 0’Korax, 00MOPOKEHUSX, TPaBMax KOXKHOTO IMOKPOBA.
Memanpeomemmuvie pe3ynomameol 00yueHuUs

Vwyamuecs 101KHbI YMETh:

— TMPOBOJUTH OMOJIOTHYECKHE UCCIICTOBAHMS U IeTIaTh BHIBOJIBI HA OCHOBE TIOJYYCHHBIX PE3yJIbTATOB.

Pazgean 11. HepBHasi cuctema (5 4)

Hepsnas cucrema.3HaueHne HepBHOM cucteMbl. Mo3r m ncuxuka. CTpoeHHue HEPBHOM CHCTEMBI: CIIMHHOW M T'OJIOBHOM MO3I — LEHTpaJlbHAasi HEpBHAas
cucTeMa, HepBbl M HEpBHBIE Y376l — nepudepuueckas. Pediexcsl u peduiekropHas ayra. Crpoenue U GyHKIMK CIMHHOTO Mo3ra. CTpoeHHe TOJIOBHOI'O MO3Ta.
DYHKIIMU TPOOJITOBATOTO, CPEAHETO MO3Ta, MOCTa U Mo3xkeuka. [lepenuuii Mmo3r. OyHKIIMHA TPOMEKYTOYHOTO MO3Ta M KOPBI OoJbImuX nonymapuii. Ctapas u
HOBas Kopa OOJBIINUX MONYIIAPHA TOJIOBHOTO MO3ra. AHAIIMTUKO-CHHTETUYECKAs U 3aMbIKaTelbHass (PYHKIHUU KOPBHI OONBIINX MOMYIIAPHA TOJIOBHOTO MO3Ta.
Jomu G0npIIMX TONyIIapUid M CEHCOPHBIE 30HBI KOpbl. COMAaTHYECKUH M BETETATUBHBINA OTIEIbI HEPBHOW cHUCTEeMbl. CUMIATHYECKUN M MapacCUMIATHICCKUN
MOAOTAEINBI BET€TaATUBHON HEPBHOM CUCTEMBI, UX B3aUMOJEHCTBHE.



Jlemoncmpayus
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Moienb roIoOBHOTO MO3ra YeloBeKa.
Jlabopamopnvle u npakmuueckue pabomul

Crpoenne ¥ pyHKIIUN CIUHHOTO M TOJIOBHOTO MO3Ta.

[TanprieHOCOBAs TP0OA M OCOOCHHOCTH JIBIKEHUH, CBSI3aHHBIX ¢ (DYHKIMSAMU MO3KeUKa U CPEeTHEr0 Mo3ra. Pediekcer
IIPOAOJITOBATOIO U CPETHETO MO3ra.

[IITpuxoBoe pa3zapaxeHUe KOKU — TECT, ONPEACIAIOIUN U3MEHEHNE TOHYCA CUMIIATUYECKOT0 U TapaCUMIIATUYECKOT0 OTAE-JI0OB BEr€TaTUBHON HEPBHOU
CHUCTEMBI IIPH pa3IpaKeHUH.

IIpeomemmnule pezyromamsl 00yuenus

VYyammnecst OJKHBI 3HATh:
— CTpPOEHHE HEPBHOU CUCTEMBI;

— COMAaTHYECKUH U BET€TaTUBHBIN OTIEIIBI HepBHOﬁ CHCTEMBI. YUalluecs J0JKHEI

—  OOBACHATH 3HAUCHHE HepBHOfI CHUCTEMBI B PEryjisinvu MpoOUeCCOB KU3HCACATCIbHOCTH,
—  OOBSICHSATH BIHMSHUE OTACIOB HepBHOﬁ CUCTCMBI Ha JCATCIIBHOCTDb OPIraHOB.

Memanpeomemmnuie pe3yromamul 00yuenus
VYyamuecs 10KHBI yMETh:
— TPOBOAUTH OMOJIOTUUECKUE MCCIIEJOBAHNUS U JIeJIaTh BHIBOJII HA OCHOBE MOJIYUYEHHBIX PE3yJIbTaTOB.

Pa3nes 12. Anaiausaropsl. Opransl 4yBeTB (S 4)

Amnanuzatopsl. 3HaueHHe aHanuzaTopoB. OpraHbl 4yyBcTB. JlocToBepHOCTh monydaeMod HHpopmauuu. Wmo3um M HUX KOppEeKUus. 3pUTeNbHBIN
aHanuzarop.Crpoenue u GyHKIUHM opraHa 3peHus. [lonoxkeHue u crpoenue ria3. Xos Jiydel uepe3 npo3payHyro cpeay riaza. CtpoeHre U QyHKIUN CETUYATKHU.
KopkoBas yacTh 3pUTeIbHOrO aHanu3atopa. buHokynsapHoe 3penue. ['uruena spenus. Hapymenns 3penus u ux npeaynpexaenue. [Ipenynpexaenue ria3sHbix
Oose3Hel, TpaBM riaza. [IpenynpexaeHue 61u30pyKoCTH U AalbHO30pKOCTH. Koppekuus 3peHus..

CnyxoBoi aHanmu3atop. 3HaueHue cinyxa. Ctpoenune W QpyHKimu oprana ciyxa. Pementopsl cimyxa. KopkoBas 9acTh ciryxoBoro aHamm3atopa. | urueHa
opraHoB ciyxa. Hapymenus ciyxa u ux npenynpexaeHue. [IpuauHbl TyroyXoCTH U TIYXOThI, UX MpeaynpexacHue. BectuOynsapHblii anmapar. MellliedHoe u
KoxkHOe uyBcTBO. O6oHsHMe. Bkyc. B3anmozeiicTBre aHanu3aTopos.



Jlemoncmpayus
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Monenu rna3za u yxa. OnbIThl, BBISBISIONIME (QYHKINUN PaTy>KHOM 000JI0YKH, XPyCTaINKa, MaloueK U KOI0oUeK.
Jlabopamopnvle u npakmuueckue pabomul

Crpoenue u paboTa oprana 3peHusl.
OHI)ITI)I, BBIABJIAIOIINC WIJIHO3WH, CBA3aHHBIC C 6I/IHOKy.H$IpHI)IM 3pC€HUCM, a4 TAKKC 3PpUTCIIbHBIC, CJIYXOBBIC, TAKTUJIbHBIC NIJIFO3UH.

OOGHapy»xeHue CIenoro msaTHa.
Omnpenenenue oCTPOTHI CIyXa.

IIpeomemmnuie pesynrvmamoi 00yyeHUs.
VYyamuecs: JOIKHBI 3HaTh:

— QAHAJIM3aTOpbl M OpraHbl YYyBCTB, HUX 3HAYCHUC. y‘laH_II/IeCH
JOJIKHBI YMETh!:

— BBIJIEJATH CYIIECTBEHHbIE IPU3HAKK CTPOEHUS U (YHKIIMOHUPOBAHUS OPraHOB YyBCTB.
Memanpeomemmnule pe3yromamul 00yuenus
VYyamuecs 10KHBI yMETh!

— YCTaHaBJIMBATh HPUYINHHO-CJICICTBCHHBIC CBA3U MCKAY CTPOCHUCM aHaJIM3aTopa U BBITIOJIHIEMOM UM q)YHKHI/Ieﬁ;
— HPOBOJUTH OMoIornYecKue HUCCIICAOBAaHUA U ACJIATh BBIBOJAbBI HA OCHOBE ITOJTYYCHHBIX PE3YJIbTATOB.

Pa3zgea 13. Boiciuasi HepBHas nesiTeqbHOCTh. [ToBenenue. Ilcuxuka (5 4)
[loBenenue u ncuxuka yenoBeka. Bkiiag oTe4ecTBEHHBIX YUEHBIX B pa3pabOTKy yU€HUs O BbICIIEH HEPBHOMU AesTenbHOCTU. U.
M. Ceuenos u n. II. [TaB1noB. OTtkpeITHE LIEHTPAJILHOT'O TOpMOKeHus. be3ycnoBHbIe 51 YCIIOBHBIE

pedmexcel. MaCTHHKTH. be3ycnoBHOE M YCIOBHOE TOPMOYKEHHE. 3aKOH B3aMMHOW HHIYKIIMH BO30YXICHUS-TOPMOXKEHHUSA. YueHue A. A. YXTOMCKOTO 0
JOMHHAHTE. BpoxI€HHbBIE MpOrpaMMbl TOBEICHUS: Oe3yclIOBHBIE peIeKChl, HHCTUHKTHI, 3alieuaTICHHUE.

[Tprobperénubie POrpaMMbl MOBE/ICHUSA: YCIIOBHBIE pedexcsl, paccyaouHas JIeSITEIbHOCTD, JTUHAMUYECKUN
ctepeoTurl. OcCOOEHHOCTH MOBEICHHUS YeJIOBEKa.



buonornueckue purmel. Con u 6oapcrBoBanue. Ctaguu cHa. CHoBHunieHUsA. OCOOCHHOCTH BBICIIECH HEPBHOM JESITEIBHOCTH yeioBeka. [lorpedHoCcTH Troaeit
U KUBOTHBIX.

Peub. Peup kak cpencTBo OOLIEHUS M KaK CPEICTBO OpPraHM3allMd CBOETrO MOBeIEHUS. BHEmHsS u BHYTpeHHAS peub. Ponb peun B pa3BUTHM BBICHIMX
ncuxudeckux GyHkuit. Oco3HaHHbIe 1eHCTBUA U MHTyHLUs. [lo3HaBaTenbHbIE IPOLIECCHI: MBIIIJICHUE,
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BHUMaHue, namsate. Bonesbie AeiicTBUs, MO0y auTENbHAs U TOPMO3Hasl (GYHKIIMH BOJIM. BHYyIIaeMOCTh U HETraTUBU3M. DMOLIMU M YYBCTBA: SMOLIMOHAIbHbBIE
peaxIuu, SMOIMOHATBHBIC COCTOSHUS M SMOIMOHAIBHBIC OTHOIICHUS. BHUMaHue. DOU3HOIOrHYECKHe OCHOBHI BHMMAHHS, €r0 BUIBI U OCHOBHBIC CBOICTBA.
[Tpuuuns! paccessHHOCTH. Bocriutanue BHUMaHMsI, IaMATH, BoJiu. Pa3BuTue HaOI101aTENEHOCTY U MBILIUICHUS.

TemnepamenT u xapaktep. CiocoOHOCTh M 0AapEHHOCTh. MEXIMYHOCTHBIE OTHOIIEHUA. Ponlb 00ydeHUs U BOCIIUTAHUS B Pa3BUTUH MOBEJCHUS U MICUXUKH.

Jlemoncmpayus

besycnoBHbIe U ycioBHBIE pedieKchl YenoBeka (Mo METOIy pedeBoro mojkperuieHus). J(BolicTBeHHbIe n300paxeHus. Nmio3un yctaHoBKU. BeimosiHenue
TECTOB Ha HAOIIOIaTEIFHOCTh M BHUMAHUE, JIOTHYECKYIO M MEXaHUYECKYIO MaMsTh, KOH-CEPBATU3M MBIIUICHUS U TIP.

Jlabopamophvie u npaxmuueckue pabomoi

BripaGoTka HaBbIKa 3epKajJIbHOTO MUChMa KaK MPUMEP pa3pyLICHHs CTaporo U BEIPaOOTKU HOBOTO THHAMUYECKOTO CTE-PEOTHIIA.

H3mMmenenue ynciia KojeOaHui 06p333 yceqéHHoﬁ IMUpaMUJbl IIPpU HCIIPOU3BOJIbHOM, IIPOU3BOJIbHOM BHUMAHUU U IIPU aKTUB-HOU pa60Te C O0OBEKTOM.

IIpeomemHnule pe3yromamsi 00yuenus
VYyarmnecst JOJKHBI 3HATh:

— BKJIJ] OT€YECTBEHHBIX YUEHBIX B Pa3paOOTKy yU€HUSs O BbICIIEH HEPBHOM AEATEIbHOCTH;

— O0COOEHHOCTH BBICIICH HEPBHOM JEATEIHLHOCTH YEIOBEKA. YUYalluecs JT0KHBI

— BBIJIETATH CYIIECTBEHHbIE OCOOEHHOCTHU MOBEICHHUS U TICUXUKH YEIIOBEKa;

— O6T)$ICH$[TI) POJIb O6quHHﬂ 1 BOCIIMTAHHWA B Pa3BUTHUHU IMOBCACHHA U IICUXUKH YCJIIOBCKA,

— XapaKTCpHu30BaThb 0COOEHHOCTH BBICIIEH HepBHOfI ACATCIBHOCTH YCJIOBCKA MU POJIb PC€UYX B Pa3BUTUHN YCIIOBCKA.
Memanpeomemmuvie pe3ynomameol 00yueHUs

VYyamuecs 101KHBI yMETh:
— KJIacCU(PUUIMPOBATH TUIIBI U BHUJIbI AMSTH.

Pasnen 14. /Kesie3bl BHyTpeHHeH ceKpenuu (3HIOKPUHHAS cHCTeMA) (2 1)
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OHAOKpUHHAs cucTtema. JKene3bl BHEIIHEH, BHYTPEHHEW M CMEIIaHHOM CEeKpeuuu. ['OpMOHBI, MEXaHU3Mbl MX JACHUCTBHUSA Ha KIeTKU. HeporymopanbHas
PETYJISIHS MPOLIECCOB KU3HEEATSIFHOCTH opranu3Ma. [IpoMexXyTOUHbII MO3T 1 OpraHbl YHIOKPUHHON cHUCTeMBbl. [ OpMOHBI TUTIO(H3a U HIUTOBUIHOM JKEJIe3Hl,
X BIUSHUE HA pOCT U pa3BUTHE, OOMEH BellecTB. ['OPMOHBI MOJIOBBIX >KENE3, HAAMOYCUHUKOB M MOKEIYAOYHOU kene3bl. [lpuumHbl caxapHOro
nuabera.HapymeHus 1esTenbHOCTH HEPBHOM U SHIIOKPUHHON CHCTEM M UX MPEIYNPEKICHHUE.

Jlemoncmpayus

Mogens dYepema ¢ OTKHIHOW KPBIIIKOW JUIsl TOKa3a MECTOMOJIOKeHHus runodusa. Mojens TOpTaHH C IMUTOBHUIHOW jKene3oi. Mojenb MOYeK ¢
HAAMOYCUHUKAMH.
Ilpeomemnuie pesynomamol 0Oyuerus

VYyamuecs: OIKHBI 3HaTh:
— JKeJe3bl BHEUIHEN, BHYTPEHHEW U CMEILIAHHOM CEKpELnU;

— B3aMMO/JICHCTBUE HEPBHOM U TYMOPAIBHON PETYISALMU. Y YalIUeCs TOTKHbI
YMETb:

— BBLACIATH CYLIECTBEHHBIE IPU3HAKU CTPOEHUS U (DYHKIIMOHUPOBAHUS OPTaHOB SHAOKPHUHHOM CUCTEMBI,
— YCTaHaBIMBATh €IMHCTBO HEPBHOM U I'YMOPAJIBLHOMN PETYIISLUH.

Memanpeomemmnvie pe3yibmamel 00yUeHUs
VYyamuecs: 10JKHBI YMETh:

— KJIacCU(PULUPOBATH XKeJIe3bl B OpraHU3Me YEJIOBEKa;
— yCTaHaBJIMBAaTh B3aUMOCBS3U IPU 00CYK/IEHUU B3aUMOAECUCTBUS HEPBHOW U TYMOPAIbHON PETYJISLUY.

Paznen 15. UnpuBuayanbHoe pa3BuTHe opraiusma (5 4)

PasmHoxenue u passutue.)Ku3HEHHBIE LUKIIBI OPraHU3MOB. becnonoe n mosnoBoe pasmMHOkeHHE. [IpenMyniecTsa MmosoBoro pa3MHoKeHus. MyKckas u
YKEHCKas MoJI0Bble cucTeMbl. [1o10BbIe Kemne3bl U M0JI0Bble KiIeTKU. CriepMaTo30U/bl U SHIEKISTKH. PoJb MOJOBBIX XpOMOCOM B ONpEAETICHUH 110J1a OyayIero
pe6énka. MeHctpyanun u nounounu. OOpa3oBaHMe W pPa3BUTUE 3apOJblIIa: OBYJALMS, OIUIOJOTBOPEHHUE SIMIEKIETKH, YKPEIUIEHHE 3apojblllla B MaTKe.
PasButue 3apoasima u miona. bepeMennocts . Ponbl. buorenernueckuii 3akoH I'ekkens— Mrosuiepa U NpUYMHBL OTCTYIUIEHHUs OT HETO. BpeaHoe BiusHUE Ha
pa3BUTHE OpraHu3Ma KypeHus, ymnoTpeOJeHHe aJIkorojs, HapkKoTUKoB. HacneacTBeHHble M BpOXAEHHbIE 3a0ojieBaHus. MeauKO-TeHETHUECKOoe
KOHCYJIbTUpOBaHHe. 3aboieBaHus M uHOpekuun nepenatoumecs noiosbiM myTém: CIIMJ, cudumuc u ap.; ux npodunakruka. BUY-unpexuus u eé
npouIaKTUKa. .
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Pa3Butue pebGEnkamnocie poxaeHus. HoOBOpOXAEHHBIM U rpyaHoit peb€Hok, yxoa 3a HuM. [lomoBoe
co3peBaHue. buonorudyeckasu couuanbHas 3penocTb. Bpea paHHUX MOJIOBBIX KOHTAKTOB W abopToB. WHmuBua wu

augHOCTh. TemmepameHT W xapaktep. Camomo3HaHue, OOIIECTBEHHBIH 00pa3 KWU3HH, MEKIUYHOCTHBIC OTHOIIEHUs. CTaauu BXOXKIEHUS JUYHOCTH B
rpynmy. HTepechl, CKIOHHOCTH, CHOCOOHOCTH. BBIOOD JKU3HEHHOTO MYTH.

Llemoncmpayus
TecTpl, onpenenstomue THI TEMIIEPAMEHTA.

llpeomemmnuie pe3ynomamsr 00yuenus

VYyarmnecst OJKHBI 3HATh:
— JKU3HEHHbIE LUKJIbl OPTaHU3MOB;
MYKCKYIO U KEHCKYIO ITOJIOBBIE CHCTEMBI;

— HacCJeJICTBEHHBIEC U BPOXKAEHHBIE 3a00s1eBaHus U 3a00JIeBaHUs, IEPEJAIOLINECS TOJIOBBIM MMYTEM, a TAKXKE MepPbl UX NPOPUITAKTHKY.

Yyammecs J0IKHBI YMETh:
— BBIACIIATh CYIICCTBCHHEBIC IIPU3HAKHW OPraHOB PAa3MHOKCHUA YCIIOBCKA,
—  OOBSICHATH BPCAHOC BJIMAHHUC HUKOTHUHA, AJIKOI'OJIA U HAPKOTUKOB HA Pa3BUTUC TJIOJA,

— TPUBOJUTH JI0KA3ATENILCTBA (ApIryMEHTHPOBATh) HEOOXOJUMOCTH COOJIIOJICHUS Mep MPOGMIAKTUKN UH(EKLIUH, Tiepe-1aloIuxcsi MoJoBbIM myTém, BUY-
MH(EKINH, METUKO-TEeHETHIECKOT0 KOHCYIbTUPOBAHUS IS IPEIyIPEXKACHHUS HACIEICTBEHHBIX 3a00JIeBaHUI YeI0BEKa.

Memanpeomemmnule pe3yromamul 00yueHus
VYyamuecs N0KHBI yMETB:

— MPUBOAUTH JOKA3aTENbCTBA (APryMEHTHPOBATh) B3aUMOCBSI3M YEJIOBEKA W OKpYXKaroLleW cpenbl, 3aBUCUMOCTH 3/10pPOBbsI U€JIOBEKa OT COCTOSHUSA
OKpY’Karollen cpesibl, HOOXOAMMOCTH 3aIlUThI CPEbl OOMTAHUS YEIOBEKA.

JIMYHOCTHBIE PE3yIbTaThl 00y4YeHUS

— Bocnuranune y yyammxcst 4yBCTBa roploCTH 32 POCCUHCKYIO OMOJIOIHUYECKYIO HAyKY;

— co0roAaTh MpaBuIIa OBEJCHUS B TIPUPOJE;

— TIOHMMaHHUE OCHOBHBIX (PAKTOPOB, ONPEAEIAIOIINX B3aMMOOTHOLIEHHS YeJIOBEKA U IPUPOJIBI;



— YMCHHUC yUalllUMHUCS PE€ATU30BbIBATh TCOPETHUYCCKUEC ITO3HAHWA HA IIPAKTUKE]

85



— IM[OHHMAaHHUC yHalllUMHCA HCHHOCTU 310POBOI'0 U 0e30macHOro o6pa3a KHU3HU,
— HPU3HAHUC YyHAIIUXCSA HECHHOCTHU JKU3HU BO BCCX eé MPOABJICHUAX U H606XO,Z[I/IMOCTI/I OTBCTCTBCHHOTIO, 6epe)KHOFO OTHOLICHHS K OKp}/)KaIOH_[eﬁ cpeac,

— OCO3HaHHUE 3HAYCHMS CEMbH B KHM3HH YeJIOBeKa U OOIIeCTBa;

— TOTOBHOCTb U CIIOCOOHOCTb yUYalIUXCsl IPUHUMATh LIEHHOCTU CEMEMHOM JKU3HY;

— YB@XHUTEJIbHOE U 3a00TIMBOE OTHOLLICHHE K YJICHAM CBOEH CEMbH;

— TOHMMaHUe 3HaYeHHs 00yUYEeHHS I TOBCEAHEBHOM KU3HU U OCO3HAHHOTO BHIOOPA Ipodeccu;

— TPOBEJCHUE YJYaITUMHCS PaOOThI HA/I OIIMOKAMH JJIsi BHECEHUS! KOPPEKTUB B yCBaUBaeMbIe 3HAHUS;
— IpHU3HAHUE IPaBa KakJJ0ro Ha COOCTBEHHOE MHEHHUE;

— OMOIMOHAJIBHO-IIOJOXKXHUTCIIbHOC OTHOIICHUC K CBEPCTHUKAM;

— TOTOBHOCTb yJalllUXCA K CAMOCTOATCIIbHBIM ITOCTYIIKaM U HeﬁCTBHHM Ha 0J1aro IMPpUpPOALI;

— YMCHHC OTCTaNBATb CBOKO TOUYKY 3PCHUS;

— KPUTHUYHOC OTHOIICHHUE K CBOMM IOCTYIIKaAM, OCO3HAHHUEC OTBECTCTBCHHOCTH 3a UX IMOCICACTBUA,

— YMEHHE CIyllaTh U CIBIIATh JIPYyroe MHEHHE, BECTH IUCKYCCHIO, ONEpUpOBaTh (PakTamMHu Kak Ui J0Ka3aTelbCTBA, TaK M IS ONPOBEPKEHUS
CYILECTBYIOILIETO MHEHUS.

Pa3nes 16. 3n0poBblii 00pa3 :KU3HU.
3n0poBblil 00pa3 xu3HU. COONIOJeHHE CaHUTAPHO-TUTHMEHHMYECKUX HOPM M MHPaBHJ 3/I0pOBOrO 00Opa3a KM3HHU. YKpPEIUIEHHE 370pOBbs: ayTOTPEHHUHT,

3aKaJIMBaHME, JIBUraTellbHasg aKTUBHOCTb. BiusHue (Qu3Mueckux ynpakKHEHHH Ha opraHbl M CHUCTeMbl opraHoB. (DakToOpbl pucCKa: CTPECChl, TMIIOIUHAMUS,
NepeyTOMIICHUE, NIEPEOXIIaKACHUE. BpeaHble U MOJIe3HBIE IPUBBIYKU, UX BIMSAHUE HA COCTOSTHUE 310POBbSI.

Tema. KomunuectBo
KomnyecTtBo yacoBJlabopaTopHBIX padoT DKCKypcHit
Brenenue. Hayku, nzydaromniyue opraHu3M 4eIoBeKa. 2
[IpoucxoxaeHue yenoBeka. 3 1
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CrtpoeHue opranusma .

OmnopHo-1BHTaTEIbHAS CUCTEMA. 3)
BuyTpeHHs4 cpena opranusma. 1
KpoBeHocHas u nuMpaTudeckas CUCTEMbI OpraHu3Ma. 3)
Jprxanue. A
[nmeBapenue. P

OOMeH BelIecTB ¥ SHEPTUH. 1+11np
IToxposusle opransl. Tepmoperyisanus. Boiaenenue. 3
HepsHas cucrema. a
AnanuzaTtopbl. Opranbl 4yBCTB. a
Beicmas HepBHas nearenbHOCTh. [IoBenenue. [lcuxuka. 2
XKene3pl BHyTpeHHEN cekpelun (3HI0KPUHHAS CHCTEMA). 0
WnauBuyanbHOE pa3BUTHE OPraHU3MA. 0

310pOBHIil 00pa3 KU3HU.

Pe3eps.




Wtoro 3a rox.

}35+1np
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IIpumepHoe TemaTHyecKoe IaHupoBaHue. buosorus. Yenosek. 8 kiaace (70 yacos, 2 yaca B Hee110).

Ne Tema Coaepixanue XapakTepucTHKA BH/I0B /1eSITeJIbHOCTH
ydauuxcs
[Pazgen 1. Beenenne. Hayku, nzyuyaromue opranusm 4esaoBeka (2 1)

1 [Hayku o uenoBeke.[buoconuanshas npupona uenoseka. Hayku o OOBACHAIOT MECTO U POJIb 4YeJOBEKa B

310pOBbE U €0 OXpaHa UelloBEeKe M WX METOJAbl. 3HaueHue 3HaHWH O pupojie. BrIIenstoT cyliecTBeHHbIE MpH-
uenoBeke. OCHOBHBIE HampaBiieHUs! (MIPOOIJIEMBbI) BHAKM OpraHu3Ma YeJIOBEeKa, OCOOCHHOCTH
OunoJoruM 8§ Kilacca, CBS3aHHbIE C H3YYEHHEM ero Onosiornyeckoi npupoasl. Packpsiaror
OpraHu3Ma 4yesIoBeKa. BHaYCHHE 3HAHUIO 4eJI0BEKEB
UenoBek u okpyxkaromas cpena. [lpupoanas u COBPEMEHHOM JKM3HH. BBISBISIOT METOJIbI
collMajbHas cpefa OOUTaHus YeIoBeKa. 3aluTa M3y4YeHUs OpraHh3Ma YeoBeKa
Cpelbl 0OUTaHUs YeTTOBEKA.

2 |CraHOBJIEHHE HAayK o|OcHoBHBIE ATarbl pa3BUTHUS aHaTOMUU,|OOBICHSAIOT CBSI3b PA3BUTHS OUOIIOTHYECKUX
UEIOBEKE (bU3MOJIOTHH U TUTHEHBI YETIOBEKA HayK U TEXHUKHU C yCIIEXaMH B MEIUIIMHE
[Pazgen 2. [Ipoucxoxaenne yejaoBeka (3 1)

3 [CucremaTHmueckoe no-{(buosiornueckas pupozaa yenoBeka. MecTo|OOBSICHIIOT MECTO 4YelloBE€Ka B CHCTEME
lT0KEHHE YeJIOBEKa yesoBeKa B cucreMme opraHuyeckorojopranuyeckoro mupa. IlpuBonar nokasa-

MUpa,cucTemMaTike. YepThl CXOJICTBA U pa3IuuUs TelbCcTBa (apryMEHTHUPYIOT) POJACTBA 4e-
4eioBeKa U )KUBOTHBIX. TOBeKa ¢ MIIEKOMUTAIOUIUMH YKUBOTHBIMHU.
OnpenenstoT 4epThl CXOACTBA U Pa3IUYHL
UeIOBEKa U JKUBOTHBIX
4  |McTopuueckoe mpoIiioe [IponcxoxkaeHNE U SBOJIIOLMS YETIOBEKa OOBSICHAIOT  COBPEMEHHBIC KOHILIENIUN




Tt 1ei [TPOUCXO0KICHUSUETIOBEKA. Brigenstor
OCHOBHBIE ATAITbl BOJIOLNH YEIOBEKa
Pacer yenoBeka. CpenalPacel yenoBeka u ux (opMUpoOBaHHE OOBACHAIOT  BO3HUKHOBEHHE pac. Ob6oc-
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OOUTaHUSA

[HOBBIBAIOT HCCOCTOATCIIbHOCTb PACHUCTCKHUX

B3TJISLIOB

[Paznen 3. Ctpoenne opranusma (4 u)

O0muit 0630p opra-
HI3Ma YeIOBeKa

CTpoeHneopraHn3MaydesaoBeKa. Y pOBHI
OpraHM3aly opraHusMma uesnoBeka. Oprassl U
CHUCTEMBI OPTaHOB YEJI0BEKA

Br1aensoT YPOBHH OpraHmu3alvi 4CJI0BCKaA.

BEISBISIOT CYILIECTBEHHbIE MIPU3HAKY
opranu3ma uyesoBeka. CpaBHMBAIOT CTpO-
CHHE Tejla 4YeJIOBEKAa CO CTPOCHHMEM Tella
Tpyrux  MJICKOMMTAIOIINX. OTtpabaThiBaioT
[yMEHHE  IO0JIb30BaThCA aHATOMUYECKUMHU|

Ta6J'II/II_IaMI/I,CXCMaMI/I

Kierounoe CTpOECHHUE

OpraHu3ma

KileTouHoEe CTpoeHHME OpraHuM3Ma 4eJOBeEKa.
PK13He e TenbHOCTh KIETKH

Y cTaHaBIMBAIOT pas3jIiMuMs MEXIY pacTh-
TeJIbBHOW M KUBOTHOM KieTkou. [IpuBoast
lToKa3aTeIbCTBA €OUHCTBA OpraHHYECKOTO
MHpa, TPOSBIAIOMIETOCS B KIETOYHOM
CTPOCHUMBCEXKUBBIXOPTaHU3MOB.

3aKperuIsIoT 3HaHWS O CTPOSCHUU U (PYHK-

HAX KICTOYHBIX OPraHONa0B

[TkaHu: IIHTEINaIbHAS,
COCIUHUTEIIbHAS,
MBITIICYHAST

TxaHu: IUTETNANTbHAS, MBIILIEYHAS,CO-
eMHUTEIbHASI.

JlaGopaTopHble U MpakTHYecKue paboThI
M3y4yeHre MUKPOCKOTIMYECKOTO CTPOCHUS TKaHEe!
OpraHu3Ma 4ejJoBeKa

Boiaensior CYLIECTBEHHbIE MIPU3HAKY
OpraHu3Ma 4YeJloBeKa, OCOOEHHOCTH €ro
OMOIOTHUECKON MPUPOIBL: KIIETOK, TKaHEeH,
OpraHoB U cucteM opraHoB. CpaBHHUBAIOT
KIIETKHM, TKaHU OpraHu3Ma 4YeJoBeKa U
1e71at0T BBIBOJBI HA OCHOBE CPABHEHUSI.

Ha0mro1a10T ¥ OMUCKHIBAIOT KJICTKH M TKAHU

Ha TOTOBBIX MHUKpoOTpenaparax.

CpaBHI/IBaIOT YBUACHHOC 11O MUKPOCKOIIOM



C MPUBEJEHHBIM B yUeOHHKE N300pakeHUEM.
PaGorator C MHUKPOCKONIOM.  3aKperuisito
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BHAHWS 00 YCTPOMCTBE MHUKPOCKONA W
paBuiax paboThl C HUM

9 [HepBuas TKaHb. Ped- HepBuas Tkanb. Ctpoenue Heiipona. Pedrexc. Briiensior CYILLIECTBEHHbBIE IIpU3HAKY
JIEKTOpPHAsI PETYISALUS Pednexropuas gyra. Penentop. JlaGopaTopHbie u [TPOLIECCOB pedaexTopHOU peryisuuu
pakTH4YecKue paboTel MuraTenbHbIN peduiekc u PKM3HEIEATEIbHOCTH OpraHu3Ma YeJloBeKa.
yCJIOBHSI €T0 MPOSIBIICHUS U TOPMOKEHUSI. OOBACHAIOT HEO00X0UMOCTh coriaco-
KoneHHblil 1 HagOpOBHBIN pedieKchb BAaHHOCTH BCEX IIPOLIECCOB JKHU3HEIE-
ITEIBHOCTH B OpraHu3Me 4esioBeka. Pac-
KPBIBAIOT 0COOEHHOCTH pedaekTopHO
PETYJISALUY POLIECCOB JKU3HENEATEIBHOCTH
OpraHu3Ma YyernoBeKa. [IpoBomsr
Vi OV EEUNIE HCCIIETOBAHMSL. Jenatot
BHIBOJIbI HA OCHOBE IOJIYYEHHBIX pPE3yJib-
TaToB
[Paznen 4. OnopHo-aBuraTe/ibHas cucrema (7 4)

10 PBuauenue ornopHo-Onopa u JABMxeHHe. OnopHO-ABUraTeIbHas Pacno3natror Ha HATJISTHBIX OCOOMSIX
IBUTaTEIbHOTOAIIIA- cucrema.Cocras, CTpoeHHe U pocT koctu. Koctu: OpIraHbl OIIOPHO-/IBUTaTENbHON CUCTEMB]
parta, €ro cocTaB.[rpyO4arblie, ry04arelie, MJIOCKHUE, CMEIIAHHBIE. KOCTH). Beiaenstor CYILLECTBECHHBIE
CTpoeHue KocTel UlabGopaTopHBICUTIPAKTHIECKAEPAOOTHI [IPU3HAKH OIMOPHO-JABUTATEIbHOW CHCTEMBI

l13ydyeHre MUKPOCKOIIUYECKOTO CTPOCHHUS KOCTH. HeI0BeKa. [TpoBogsT OuoJI0rnYecKue
[13ydyeHre BHEIIHEro0 BHUJA OTAEIBHBIX KOCTEH iiccrieioBanus. JlenaroT BEIBOJIBI HA OCHOBE
CKeJIeTa YeloBeKa [OJTyYEHHBIX PE3yIbTaTOB

11 |Ckener yenoBeka.[CkeneT yesnoBeka. CKeseT TooBbl. PackpbIBatoT 0COOEHHOCTH CTPOEHHUS CKe-

(OceBOIi CKEJIET U CKEJIET
KOHEUHOCTEN

Koctu uepemna: j100Hasi, TeMEHHBIE, BHCOYHBIE,
BaTBUIOYHAS, KIMHOBUAHAS W pemIéTyaras.

Cxenet TynoBuma. [103BOHOYHMK KaK OCHOBHAs

TeTa JeoBeka. Pacmo3HaroT Ha HArJISITHBIX
[TOCOOMAX KOCTH CKEIEeTa KOHEUHOCTEN U UX
10s1coB. OOBICHAIOT B3aUMOCBSI3b THOKOCTH




4dCTb CKCJICTA TYJIOBUIIIA. CkeneT KOHEUHOCTEH U
X ITOSAICOB

cJia YCJIOBCKA
O3BOHOYHHKA

n

CTPOCHUA

€ro|
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12

CoeMHeHNs KOCTEH

Coenunenus kocted. CycraB

OHpCI[eJ'IHIOT TUIBI COSIMHEHUS KOCTEMN

13

CTpOeHHE MBIIIIII. 06
30 MBI YeJTOBEKA

CtpoeHre ¥ (DYHKIUM CKEJIETHBIX MBIIIII.
(OCHOBHBIE TPYIIITHI CKEJIETHBIX MBIIII. MBIIIIIbI
CUHEPTUCTHl M aHTaroHWCTHl. JlabopartopHble u
MpakTHIecKue paboThl PaboTa OCHOBHBIX MBIIIIII.
PoJTb TII€UEBOTO TOsIca B ABMKCHUSX PYKU

(OOBACHSIOT 0COOCHHOCTH CTPOCHHS MBIIIIII.
[IpoBoasiT OHWONOTHYECKHE HCCIIEOBAHUSL.
JlenatoT BBIBOJBI HA OCHOBE TOJTYYCHHBIX

pe3yIbTaTOB

14

PaboTa CKEJIETHBIX|

MBI U €€ PETyISAIUs

PaGoTa MbILII 1 €€ peryasuus. ATpoQus MbIIIII.
Y TOMJIeHHe ¥ BOCCTAHOBJIEHHE MBI 3HAUEHUE
(br3MyecKUX YIpaKHEHUH U KYJIbTYphl Tpyda JUis
(bOpMHPOBaHMS CKEJIETa U MyCKYJIaTypbl
UTaGopaTopHble U paKTHUECKUE pabOThI
BrysiHue cTaTUYeCKOM U AMHAMHUYECKOH paboThl
HA YTOMJICHUE MBILIL]

OOBICHSIIOT OCOOCHHOCTH Pa0OTHI MBIIIIIL.
PacKkpbIBalOT MEXaHU3MBI PETYJISAIUU pa-
00TEI MBI [IpoBoasT Ouonormyeckue

cciaenoBanms. JlenaioT BRIBOABI HA OCHOBE
[OJIYYCHHBIX PE3yJIbTaTOB

15

Hapymenns omnop- Ho-
[IBUTaTEILHON CUCTEMBI

Ocanka.Octeoxonapos.Cronmnos. Ilnoc-
KOCTOTIHE.
UlaGopaTopHbIC U MPAKTHYECKUE PaOOTHI

BrisiBiIeHHE MTIIOCKOCTOIHSI (BBITTOTHAETCS JOMA)

BEISBIISAIOT YCIOBUS HOPMAJIbHOTO Pa3BUTHUS
1 JKU3HEJEATENIbHOCTH OpraHOB OMOPBI U
iBr>keHus. HaocnoBenabmonenus

ONPEETSAIOT FapMOHUYHOCTH (PU3UUECKOTO

[Pa3BUTUA, HAPYIICHUC OCAHKHW W HAJIUYUC

[JIOCKOCTOIHS
16|[IepBas MIOMOIIIb npu{[paBMbl KOCTHO-MBIIIIEYHONM CUCTEMBI U MEpHI [TpuBOAST JI0KA3aTeNbCTBRY
yIInoax, nepesoMaxjiiepBoi oMoy npu Hux. I[lepsas nomos npu apryMeHTHPYIOT)HE0OXOIUMOCTHCO-
KOCTEU MBBIBUXAX[TPaBMaxX OIOPHO-ABUIaTEIbHON CHCTEMBI: YIIIH- OITI0IEHUS Mep npoUIaAKTHKY
CyCTaBOB 0ax,  meperoMax KOCTEH u BBIBHXAxX ([fpaBMaTU3Ma, HApPYIICHUs OCAaHKU U pa3-

cycraBoB.IIpodunakTuka TpaBMaTu3ma.

BUTHS TUIOCKOCTONUS. OcBauBarOT MPUEMBI
OKa3aHUsl MEpPBOIl MOMOIIU MPH TpaBMax

OHOpHO-HBHFaTeHBHOﬁ CHCTCMbI



’Pasz{e.n S. BHyTpeHHss cpeaa opranusma (3 4)

91



17 [KpoBn U OCTaJIbHBbIE|BHYTpEHHSS cpeia opraHu3Ma, 3HaueHue eé CpaBHUBAIOT KJIETKH OpraHU3Ma YeJIOBEKa.
KOMIIOHEHTBI BHYT-[tocTosiHcTBa.CoCTaB BHYTpEHHEH cpensl/lenaroT BBHIBOJBI Ha OCHOBE CpaBHEHUS.
peHHEl  cpenbl opra-opranu3ma u e€ pynkuuu. Kposb. TkaneBas BoIsSBISIOT B3aMMOCBS3b MEX1Y)|
HU3Ma pkuaKocTh. JIuMpa. CBEpThiBaHNE KPOBU 0OCOOCHHOCTSIMU CTPOCHHUS KIIETOK KPOBU U
X pyHKuMsiMU. M3yyatoTroToBbie
MUKpoTpenapaThl 1 Ha OCHOBE 3TOT'0 OIHU-
CHIBAIOT CTPOEHHUE KIIETOK KPOBU. 3aKper-
ISI0T 3HaHUS 00 YCTPONWCTBE MUKPOCKOIA U
mpaBuiax padboTel ¢ HUM. OOBICHSIOT
MexaHU3M CBEPTHIBAHUS KPOBU M €ro
3HaYCHUE
18|bopnba opranu3ma clIMMyHHTET,(aKTOPBI, BIIUSIIOIIHE HA|BBIICISIOT CYLIECTBEHHbIE MIPU3HAKY
HGEKIUeH. Nmmy-ummynutetr. Hapyliennss UMMYHHOU CUCTEMBI MMyHHTETa. OOBSICHSIOT TPUYMHBI Ha-
HUTET uenoBeKa [pyILLIEHUSI HUMMYHHUTETA
19 [MmmyHONOTHS HalBakuuHauus, JedeOHas CBIBOpPOTKa.[PackpsIBatoT NPUHIIUTIBI BaKIMHAIWH,
CITY>KO€E 3710pOBbS Anneprudyeckue peakuuu. CITM/I. TlepennBanue TelicTBUS JIEYCOHBIX CBHIBOPOTOK, IMEPEITH-
KPOBH. ['pymimbt KpOBH. JoHop.jBanus kpoBu. OOBICHSIIOT 3HAYCHHE TIe-
Peuunuent.lIpeaynpenurenbabie [pEIIMBAaHUS KPOBU
NpUBUBKU. JIedeOHbIE CHIBOPOTKHU.
[Paznen 6. KpoBenocnasi u iuM@paTudeckasi cucreMbl opranusma (6 1)
20[TpancriopTHBIE cucte-{I'paHcnopt BemecTB. 3aMKHYTOE U HE3aMKHYTOE OnuChIBaOT CTPOEHUE U POJIb KPOBEHOCHOM
MBI OpraHU3Ma KpoBooOpamienue. KpoBeHocHass u numdaruye- 1 muMdatryeckoi cucrem. Pacnio3Harot Ha
CKasi CHCTEMBbI Taduax OpraHbl KpOBEHOCHOM u

muMmbaTideckoit cuctem




21 Kpyru
ust

KpoBooOparie-{(Opranbl kpoBooOpamieHus. CepIedHbIid TUKIT.
Cocymucrass ~ cucrema,  eé CTpOCHHE.

Kpyrn

BbIIEensSI0T 0COOCHHOCTH CTPOCHHUSI COCY-
JIHCTOﬁ CUCTEMBI U ABWXXCHUA KPOBU

10|
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KpoBooOparieHus. JlaBieHrne KpoBH B cocylax U cocynaM. OCBauMBarOT NpUEMBI U3MEPEHUS
ero usmepenue. llynsc. JlaboparopHbie u [1yJIbCa, KPOBAHOro aasieHus. [IpoBousar
MPAKTHYECKHE PabOTHI H3mepenne KpOBSHOTOOUOIOTUIECKHIE uccnepoBanus.  [enaroT
nasienus. Iloncu€r ynapoB mynabca B IOKOE U BHIBOJBI HA OCHOBE MMOJIYYEHHBIX pPE3YJib-
npu (pusnueckoit Harpy3Ke (BBIOIHSAETCS A0MA) TaTOB
22 CtpoeHue u pabotal Ctpoenueupadoracepana.Koponapnas Y cTanaBMBaOT B3aUMOCBSI3b CTPOEHUS
cepaua KPOBEHOCHAsl CUCTeMa. ABTOMATHU3M CEPALIA Cep/Ilia C BBITIOMHAEMBIMHA UM (QYHKITUSIMU
23 |[IBuxeHue KpOBHU no| KpoBsiHoe naBnenue (apTepuanbHOE), MyJIbC. Y cTanaBiMBarOT 3aBUCUMOCTh KpOBO-
cocy1aMm. Perynsmus| JlabopatopHble U pakTHYEeCKHe paboThI CHaO)KEHHSI OPTaHOB OT HArpy3Ku
KPOBOCHA0XKEHUS N3mepenne CKOpOCTH KPOBOTOKAa B COCYJax
HOT'TEBOTO JIOKa
24 'arueHa cepaeuHO-| DU3HOIOTUYECKUE OCHOBBI YKPEILICHUS cepAlla U [ [puBOIAT JI0Ka3aTeNIbCTBA
COCYIUCTOMN cUCTeMBbL.|cocynoB. ['mnonuHamuss W €€ NOCIEACTBUSA. apryMeHTHUPYIOT)HE00X0IMMOCTHCO-
[lepBas MIOMOIIIb npu| BausiHue KypeHus W ynoTpeOieHUs CIHPTHBIX OIt0IeHUsT Mep MPOQPUIAKTUKH CEplIeYHO-
3a0ONIeBaHUAX CepAla U HaIlMTKOB Ha cepAle U cocyasl. bone3nu cepana COCYAMCTHIX 3a00JIeBaHUI
COCY/I0B U ux npodmiaktuka. OyHKIHMOHATIBHBIE MPOObI
JUTSICAMOKOHTPOJIS CBOETO(H3NUECKOTO
COCTOSIHUSI 1 TPEHUPOBAHHOCTH
25|[TepBas MIOMOIIIb npu| Tumbr kpoBoTeueHHII W CIMOCOOBI HMX OCTa- OcBanBarOT NPUEMBI OKA3aHMS nepBoH|
KPOBOTEUECHHSIX HOBKU.IIpuémbl Oka3zaHusl mepBOW MOMOILIb MPHU [IOMOILM TpU KpoBOoTeueHUsX. Haxonmar B
KPOBOTEUECHUSIX. y4eOHOM 1 HayYHO-TIOMYJIAPHOM JTUTEepaType
MHGOPMAIUIO O 3a00JIEBAHUSX CEPIICYHO-
COCYIUCTON CHUCTEMBI, 0(OPMIIIOT €€ B
BUIE pedepaToB, TOKIAI0B




‘ ’Pa3)1e.11 7. Abixanue (4 1)
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26

BHaueHue JIbIXaHUS.
Oprasbl
cricTeMbl. [{pIXaTenbHbIC
TyTH,
roJ10C000pa3oBaHue.
3a0oneBaHus

TEeIIbHBIX TTyTEn

pIXa-).

]_—[BIXaHI/ICI/Iel"OSHaHCHI/IC. I[LIX&TeJIBHaH

neixarenapHoicucremMa. CtpoeHue M (YHKIMH OpPraHOB

VIBIXaHW . BerHI/Ie U HWXHUEC OBIXAaTCIbHBIC

JIBIXaHUA U UX IPCAYITPCIKIACHHUC.

myTH. ['oocoBoif anmapar. 3a001eBaHus OPraHOB

Briaensor CYIIIECTBCHHBIC MIPU3HAKY]
[IPOLIECCOB JbIXaHUs W Ta3000MeHa. Pac-
MO3HAIOT Ha TAOIUIAX OpTaHbl AbIXaTeIbHOM

CUICTCMBI

27

JIErkue.
TKAHEBOE IBIXaHHUE

JIérounoe wull'a3000MeH B JIETKUX U TKAHIX

(CpaBHUBAIOT ra3000MEeH B JIETKUX U TKAHSX.
JenatoT BBIBO/IBI HA OCHOBE CPABHEHUS

28

MexaHn3M BJIOXA H
BLIIOXA.
IIBIXAHWS.

BO3YIIHOW CPEbI

Perynsumspaox m Bbiaox. Perymsiumst npixanus. ['mruena
OxpanajopratoB abixanusi. OxpaHa BO3/AyIIHOM cpeibl

[Mexanu3m npixanusi. [[pixaTeybHbIe JBUXKCHUS:

OOBSCHIIOT MEXaHU3M PETYJISIIUN ABIXaHUS

29

bosie3Hn 1 TpaBMBI Op-
raHOB

MpoUIaKTHKA,
[TOMOIIIb. [Tpuémpl

peaHuMaIuu

(DyHKIIMOHATIbHBIE DKusHenHass émkocTh J€rkmx. Bpem Taba-
BO3MOXKHOCTHU ApIxa-KoKypeHnus. [Ipuémsl oka3aHus nepBoy IOMOLIU
TeIbHOM  CHCTEMEI Kak[Ip¥ OTPABIICHUU YTApHBIM TIa30M, CIACEHUU
[MOKa3aTelb 3JI0POBBSL[yTOMAOMIETO. 3a00JIEBaHUSI OPTAHOB JBIXAHUS U

MXBBISIBJICHUC WU NMTPCAYIPCIKICHUC.

neixaHus:uxplabopaTopHeie U mpakTHUECKUe PabOThI
nepBasg|OnpeaesieHe YaCTOThI JbIXaHUS

[ [puBOAT JI0Ka3aTeNbCTBA
apryMEHTHPYIOT)HEOOXOTUMOCTHCO-
OITI0/IEHUST Mep TPOPUIAKTHKI JIETOYHBIX

BaOosieBaHuil. OCBamMBalOT MPUEMBI OKa3a-
HIsI TICPBOM TOMOIIM TP OTPABIICHUH
yrapHbIM Ta30M, CIIACEHHH YTOIAIONIETO,
NpOCTYIHBIX 3a0oneBaHusix. Haxomsr B
y4eOHOW M Hay4HO-TIONYJIIPHOM JTUTEpaType
iH(opMaImio 00 UH(EKIIMOHHBIX
Ba0oneBaHusAX, OMQOpMIISIOT €€ B BHIE
pedepaToB, TOKIIAIOB

|Pa3zleJ1 8. IumeBapenne (6 4)




30[[Tutaunue
ne

n

HHIIEeBape-,

UTaHUEC u
Ha4YCHUC. HI/IH_IeBapeHI/Ie.HI/IH_[eBapI/ITeJ'ILHaH

eroBeiaessror
CHC[IPOIIECCOB

CYILECTBEHHbBIE
MUTaHUSL

MIPU3HAKY
U THILEBApECHHUS.
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rema. Opranbl NUIEBapeHUs U UX QyHKIUN

Pacro3naror Ha Ta6J'II/II_IaX n MYJBDKax
OpTraHbl HI/IH_IeBapPITeJIbHOfI CHUCTCMBI

31

BOI1 ITOJIOCTH

[TumeBapenue B poro-

[[nmesapenue BPpOTOBOMU
JlaGopaTOpHbIEe U MPAKTUYECKUE PabOTHI

OHpeI[eJICHI/Ie MOJOKEHUS CIIFOHHBIX XKEJE3.

ieiicTBUs (PepMEHTOB CIIIOHBI Ha Kpaxmall

J[BrOKEHME TOPTaHW NpU TIIOTaHUU. M3ydeHwue

ITIOJIOCTH.

PackpbIBatOT 0COOEHHOCTH MUIIIEBAPEHUS B
POTOBOM MOJIOCTU. Pacno3HarT Ha Ha-
CJIAIHBIX IOCOOUIX opranbl MNHUIICBApU-

TEIIBbHOU CHUCTEMBI. [IpoBomsr
Or0JI0rn4ecKre uccienosanus. Jlenaror
BBIBO/IbI Ha OCHOBE IIOJIy4YEHHBIX
pE3yIBbTaTOB

32

IlynKe u
[TEPCTHOM
lelicTBue

[[nieBapeHue B xKe-

[[nmeBapeHue B JKEIyIKE M KHUIICYHUKE.

nBeHaauaru-flabopaTopHble U pakTHYECKUE padbOThI
kuuke.M13yuenne JEUCTBUSA
(hepMeHTOBCOKA HA OEIIKN

CJIFOHBI U KCJIYJ0YHOI'O

(hepMEHTOB KEIyA0YHOTO

OOBSACHIIOT 0COOCHHOCTH MUIIEBAPEHUS B
DKEJTyJIKE U KHUIIeYyHuKe. Pacrno3Haior Ha
HarJsAHBIX TIOCOOMSIX OpraHbl IHILEBa-
putenbHON cucteMbl. [IpoBoasT Guosnoru-

[UCCKHEC UCCIICAOBAHUA. ﬂeHaIOT BBIBOJbBI HA

COKa OCHOBE ITOIYYEHHBIX PE3YILTaTOB
33|BcacwiBanue. Ponb ne-BcackiBaHue MUTATENbHBIX BEIIECTB B KPOBb. (OOBACHAIOT MEXaHU3M BCAChIBAHUS BEILIECTB
YECHU. OyHKIMU[[ OHKUIA 1 TOJCTHINA KUIIIEYHUK. bapsepHas poib B KpOBb. Pacro3HaroT Ha HarjasiiHbIX

TOJICTOT'O KMIIICYHHUKaA

ICUYCHU. AHHCHI[I/IKC. HepBaﬂ nmoMomsb IIpH
MOJO3PCHUHN Ha alllICHAUIIAT

[TOCOOHIX OpraHbl HPIH.IGB&pPITCJ'IbHOﬁ

CICTCMBI

34 |Perynsuus nuiieBa-Perymnsmus nuiieBapeHus. OTKPhITHE YCTOBHBIX (OOBACHAIOT TMPUHLIUI HEPBHOH M TyMO-
peHUs i Oe3ycnoBHBIX pedrexkcoB. HepBHas u paTbHOM PEeTyNALUN MUIIEBAPEHUS
ryMOpaibHAas PETYIISIIHSI MUIIEBAPSHUS
35['uruena opranoB nu-l urnena nuTanus. Haubonee onacHble[ [puBoIAT HOKa3aTeNBCTBA HEOOXOAUMOCTH
[1IeBApPEHMUSI. [Ipenyn-kumeunsienadexuu. HapymeHuspadoTs COONMIOICHUS Mep NPOPUIAKTHKU Ha-

pexneHne

KEITYTOUHO-

[UILEBAPUTEIILHOW CUCTEMBI U X MPO(UIAKTHKA.

pyLeHuI paboTHI MHLIEBAPUTEIILHOM]



WIICYHBIX WHPEKITHI

HUCTCMBI B HOBCGﬂHeBHOﬁ KHU3HHU

azznena 9. O6men BewecTB U dHeprum (3 4)
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36

O0MeH
HHEPTHH — OCHOBHOE

BCIICCTBU

. OOMeH BeleCTB U IpPEBpAICHUE DHEPIHH B
opranusMe. [mactTuyeckuii 1 SHEPreTUYECKU

BrinensioT cyliecTBeHHbIE MPU3HAKU 00-
MeHa BEIIECTB U NMPEeBpaICHUI YHEPTUH B

CBOMCTBO  BCEX KUBBIXJoOOMeH. OOMeH OeNKOB, >XHUPOB, YIJIEBOJOB. opranusme uyenoBeka. ONHUCBHIBAIOT O0CO-
CYIIIEeCTB O60meH Bojabl OOMEH BOJBI M MHHEPATbHBIX OcHHOCTH OOMEHa OCJIKOB, YTJIEBOJIOB,
cosie. PEepMEHTBI U MX POJb B OPraHU3ME PKUPOB, BOJbl, MUHEpalbHbIX coyiell. O0b-
yenoBeka. MexaHu3Mbl paboThl pepMeHTOB. Pob SICHSIOT MEXaHU3MBI PadOThl (EPMEHTOB.
(hepMEHTOB B OpraHU3Me YeI0BEKa PackpeIBatoT poJib (hEpMEHTOB B OpraHU3Me
yeroBeKa
37 |ButaMuHbBI BuTtaMUHBIM MX POJIb B OpraHW3Me€ YeJOBEKa. Kiaccudumupyrot Butamunbl. PackpbiBatot
Knaccudukanus BuraMuHOB. Poib BATAMHHOB B [pOJIb BUTAMMHOB B OpPraHU3ME€ 4EJIOBEKA.
OpraHu3Me YeJIOBEKa [IpuBOAAT MOKAa3aTEIHCTBA HEOOXOAMMOCTH
coOI01eHNS Mmep npoUIaKTHKY
ABUTAMHHO30B
38 PHeprozarpaTsl 4yeno-(OCHOBHON W 00mmMii 0OMeH. DHepreThudyeckas OO6Cy)KnaroT mpaBuia paIrMoHaIBHOTO
BEKa U UILEBON palioOH EMKOCTb (KaJopuiiHOCTh) nuiy. PannonansHoe MU TaHUS
nutanue. HopMbl U pesxuM nmUTaHwus.
JlaGopaTopHbIe U MPaKTHYECKUE pabOThI
Y cTaHOBJIEHME3aBUCUMOCTUMEX Y0
BUPOBAHHONM HAarpy3Kol W YpPOBHEM DHEp-
reTUYECKOT0 OOMeHa
[Paznexn 10. IlokpoBHbIe opransl. Tepmoperyasauus. Boigenenne (4 1)
39 [[Toxpossl Tena. Koxxa — Hapy>xabie mokpoBsI Tena. CTpoeHue u PyHKITUN Briaenstor CYIIECTBEHHBIE MPU3HAKHY]
HAPY>KHBII NOKpOBHBIMKOXH. [IponsBognbie Koxu.JlabopaTopHbie U [MOKPOBOB TeJa, TepMoperysinuu. [IpoBoasr
opraH [paKTH4ecKne paboThl OHMOJIOTUYECKUE HCCIICIOBAHMUS. Henatot

3ydyeHue 1moj JIyIOM ThUIBHOM M JIaJIOHHOW

IMOBCPXHOCTHU KUCTH.

BbLIBOJIbI Ha OCHOBC IIOJIYUCHHBIX pPC-

3yJIbTaTOB




OrnpeneneHne TUMa CBOEH KOXKHU C MOMOIIBIO
OyMa)KHOH candeTku
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40

Vxon 3a xoxkeil. I'uru-
CHA OJCKIBl M OOYBH.
bose3Hu KoxXHu

VX011 3a KOXKeil, BojlocaMi, HOTTIMHU. boe3nu u
TpaBMbl KOXXH. I 'MTHEHa KOXHBIX IOKPOBOB.
["nrueHa oxexasl 1 00yBU

[TpyBOAAT TOKA3aTENHCTBA HEOOXOIUMOCTH
yX0Ja 3a KOXKeH, BOJIOCAaMH, HOTTSMH, a
TaKKe COOIOICHUS TPABUII TUTHECHBI

41 [Tepmoperynsuus op-lPonb KoXu B TEPMOPETYJIALUNN 0OMeHHBIX|[ [pUBOIIAT JOKA3aTeNbCTBA POIU KOXKH B
raHu3Ma. 3aKajauBaHHe [Iporeccax. repmoperynsauuu.OcBanBaoT pUEMB]
BakanuBaHue opraHusma. I[Ipuémbl okxazaHus OKa3aHUs TIepBOM TOMOIIU MTPU TEIJIOBOM U
[IepBOM IOMOIIM IpPU TpaBMax, O0Xorax, COJTHEUHOMY1apax,05K0rax,00Mo-
0OMOPOKEHHUSIX, npodusaKkTuka MOpaXEHUH[POKEHUIX, TPABMaX KOKHOTO IIOKPOBa
KOXKH
42 Beiienenue Briienenue. Crpoenue U GyHKUUN|BBIIETAIOT CYLIECTBEHHbIE IIPU3HAKY]
BbI/1€TTUTEILHOM cucteMbIBblienieHne U erofupouecca yaajaeHus IpoayKToB oOMeHa U3
BHayeHue. OpraHbl BblJesIeHUs. 3a00€BaHUs opranu3ma. Pacrno3HaroT Ha Tabiunax
OPraHOB BbIICITUTENBHON CUCTEMBI U UX MpEeay- OpraHbl MOYEBBLACIUTEIBHOM CUCTEMBI.
[TPEKICHHE. OOBACHAIOT POJb BBIJCIECHUS B MOAJAEP-
bkaHUKM romeocrasa. [lpuBopar nokasa-
TeIbCTBA HEOOXOIMMOCTH COOTIOICHUS MEp
npoduinakTUKK  3a00JieBaHUI MO-
UEBBIJICIIUTEIBHON CUCTEMBbI
[Pasnen 11. HepBuasi cucrema (5 1)
43 BnaueHue HepBHOMHepBHas cucTteMa.3HaueHHEe HEPBHOW CUCTEMBI B PackpbIBalOT 3HAYCHUE HEPBHOW CUCTEMBI B
CUCTEMBI PETYISAUU TPOIIECCOB KUZHEACSITETbHOCTH PETYISIUU MPOIIECCOB KUIHEACITETbHOCTH
44 |Ctpoenue HepBHOUCTpOeHUE HEPBHOI cucTeMbl. HepBHas cucrema: Onpenenstor pacmojo)KeHue CIIMHHOTO
CUCTEMBI. CriuHHOH[UeHTpaIbHAS 1 iepudepryecKas, CoMaTHIecKas MO3ra M CIIMHHOMO3IOBBIX HEpBOB. Pac-
MO3T 1 BereraTuBHas (aBTOHOMHas). CIIMHHON MO3T. [IO3HAIOT Ha HATJISIHBIX MOCOOUSX OpPraHbl

CIMHHOMO3roBble HEpBbl. DYHKIMU CIUHHOTO

HepBHOM cucTteMbl. PackpeiBatoT (pyHKINU



o3ra

CIIMHHOT'O MO3ra

45

CtpoecHNE

FOHOBHOFOIFOJ'IOBHOI\/’I MO3T. OT,Z[GJ'IBI T'OJIOBHOT'O MO3ra U UX

OnCHIBAIOT OCOOEHHOCTH CTPOEHHUS TO-
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MO3Ta. Oyukuuubyakiuu. [TansiieHocoBas mpoda 1 0COOEHHOCTH [TOBHOTO MO3ra M €ro 0TAeNoB. PackpbiBatoT
[IPOJI0JITOBATOrO U[TBY)KEHUS, CBA3aHHBIE C QYHKIUSAMH MO3KEUKA U (byHKILIMU TOJIOBHOT'O MO3Ta U €ro OT/IEJOB.
CpPEIHETO MO3ra, MOCTACPETHETO Mosra.  M3yuenue peduekcoplPacrio3HaloT  Ha HaTJISHBIX ocoOusx
1 MO3KEUKa [IPOJ0TOBATOTO U CPETHETO MO3Ta. Pedexcrl noTaensl TOIOBHOTO MO3Ta
pediiekTopHas qyra
46 [DyHKIMH nepeanerofl lepeauuiimosr. I IpomexxyTOUHBIAMO3T . PackpbIBatlOT QyHKIIUM TTEPEAHETO MO3Ta
MO3Ta bonbline momymapus TOJIOBHOTO MO3ra M UX
(byHKIIIHT
47 ComaTtuyeckuii U aB- BereraTuBHas HEpBHas CHCTEMa, €€ CTPOCHHE. OOBIACHAIOT BIIMSHUE OTHEJIOB  HEPBHOU
TOHOMHBIN (BereTa-{CUMNaTHYECKUN U TAPACUMIIATUICCKUN OT/ICITbI CHUCTEMBIHAIESITEIbHOCTHOPTAHOB.
TUBHBII) OTJIENbIBETeTATUBHOW HEPBHOW CUCTEMBI. Pacno3Hator  Ha HaTJISTHBIX nocoOusx
HEPBHOW CHCTEMBbI UTaGopaTopHbIe U paKTHUYECKHUE PabOTHI OTIENBl HEepBHOW cucteMbl. [IpoBoasr
[[ITprxoBOE pa3apaxeHUe KOKU O10JI0OrNYecKre UCCIJIEIOBAHMSL. Henatot
BBIBOJIbI HA OCHOBE IIOJIyYEHHBIX DPE3YJb-
TaToB
[Pazgen 12. Ananuszaropsl. Opransl 4yBcTB (S 4)

48 |AHanm3aTopHEI [TonsiTie 00 aHanmu3aTopax. . Opranbsl 4YyBCTB Be1aessor CYILIECTBCHHBIE IIPU3HAKH
CTpoeHUsI U (YHKIIMOHUPOBAHHUS OpraHoB
1yBCTB

3puTENbHBII aHann3a-CTpoeHue 3puTeabHOoro aHanuzaropa.CtpoeHue u Briiensior CYLIECTBEHHbIE MIPU3HAKY]
Top (byHKIIMU OpraHa 3peHusl. CTpoeHUs] U (DYHKIMOHUPOBAHUS 3pHU-
TeJIbHOTO aHalu3aTopa
49 ['uruena 3peHus.3aboeBaHusl OpPraHOB 3peHHUS M HX IIpe- [ [puBOAT 1OKA3aTEIBCTBA HEOOXOAUMOCTH

[ [penynpexaenue

nynpexaenue. HapymeHnusaspeHusunx

coOmoieHnss Mep NPOPHIAKTUKK Ha-



rIa3HBIX 00JIe3HEeN

[peTynpexIeHue.

pYILLIEHUI 3peHUs

50

C11yXOBOM aHAIU3aTop

Ci1yX0BOM aHanM3aTop, ero crpoerue. CTpoeHue

M QyHKIMM ~ OpraHa

cinyxa. PenenTopsl ciryxa.

Boeiaensor CYILLIECTBCHHBIE
CTpOEHUS U (DYHKIIHOHUPOBAHUS CIIyXOBOTO

IIPHU3HAKH]

98



KopkoBas 4YacTb CJIyXOBOTO aHajlu3aTopa. AHAIM3aTOpA. [IpuBogsT JI0KA3aTeNbCTBRY
[ urrnena opranos ciryxa. Hapymenus HEOOXOAMMOCTH coOIroacHHS Mep
NpoHIAKTUKY HAPYIICHUH CITyXa
51 |Opranbl paBHOBecHsL|BecTHOYIsIpHBII aHaJIM3aTop. MpeimeyHoeBbIAes 0T CYLLECTBEHHBIE MPU3HAKY|
KOYXHO-MBIIICYHOE uyBcTBO. Ocsi3anne. OOOHSHUE. CTpoeHUsI U (YHKIIMOHHPOBAHUS BECTH-
MyBCTBO,  OOOHSHHUE 151 OYISIPHOTO, BKYCOBOTO U OOOHSATEIHHOTO
BKYC AHAN3aTOPOB. OOBIACHIIOT OCOOEHHOCTH
KOKHO-MBIIEYHON YyBCTBUTEIBHOCTH.
PacriozHaroT  Ha  HarJasgHBIX MOCOOUSIX
a3 IMYHbIE aHAIU3ATOPbI
[Paznen 13. Boiciiasi HepBHas aesiTeJbHOCTh. [loBenenne. Ilcuxuka (5 1)
52 |Bkian oreuecTBeHHBIX|[IoBemeHe m ncuxmka denoBexkaBxmam M. M. X apakTepU3yIOT BKJIaJ OTE€YECTBCHHBIX
[y4EHBIX B paspabotky|Ceuenona, U. I1. [1aBnoBa, A. A. YXTOMCKOTO U yd€HBIX B pa3pabO0TKy YYEHHsI O BBICIICH
[YIECHHUS 0 BBICIICHTPYTHX OTEYECTBEHHBIX YUEHBIX B pazpabOTKy HEPBHOM J1€ATEIbHOCTH
HEPBHOU 1E€SITEIIBHOCTH [yUEHHS O BBICIIEH HEPBHOW AEATEIBHOCTH Breiaenstor CYyILIECTBEHHBIE 0COOCHHOCTH|
BpoxnéHubie u 1npu-lbe3ycioBHbIE u YCIIOBHBIC[IOBEICHUSI M TICUXUKH 4esnoBeka. OObsc-
0OpEeTEHHbIE nporpam-pediekcol..OcOOEHHOCTH TOBEICHUS YeTTOBEKA. HSIOT POJIb 00Y4YEeHUS U BOCTIUTAHUS B pa3-

IMbI TIOBCOCHHA

BpoxxnéHHoe u mpuoOpeTeéHHOE TTOBEICHUE

BUTHU ITIOBCACHUA U IICUXUKH YCJIOBCKA

53

COH U CHOBUJICHUA

CoH 1 60IpcTBOBaHME. 3HAUYCHHUE CHA

X apaktepusyior (a3el cHa. PackpbiBaroT
BHAYCHHE CHA B )KM3HH YEIOBEKa

54

[TCIIbHBIC IMTPOLECCHI

OcobeHHOCTH BBICIICHOCOOEHHOCTH BBICIIEH HEPBHOW NEATEILHOCTH
HEPBHOM IeITEIbHOCTUHETIOBEKA. Peur.

ueJI0BEKa. Peun U[IPOIIECCHI: MBIIIIEHNE,BHUMAHHE, TAMSTh. .
CO3HaHHE. [To3naBa-[lamsaTen oOyueHue. Bunel

PaccTpoiictBa mamsatu. CrnocoObl ynydlleHus

ITo3HaBaTenbHBIE

IIaMATH.

X apakTepu3yoT 0COOCHHOCTH BBICIIIEH

HEPBHOW JEATEIbHOCTH YEJIOBEKa, pac-
KPBIBAIOT POJIb PEYU B PA3BUTHU YEJIOBEKA.
Brigendaior TUOBL U

BUObI IIaMATH.

(OOBACHAIOT MPUYMHBI PAcCTPONCTBA Ma-



amsTH. JlabopaTtopHble U MpaKTU4YeCcKre paboThI
eHKa 00bEéMa KPaTKOBPEMEHHOM

SATH. HpOBOI[HT OMOJIOTUYECKOE HCCe-
naMsaTH ClHOBaHHUEC, OCJIal0OT BBIBOJAbI Ha OCHOBE IIO-
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IMOMOIIIBIO TCCTA

JYYCHHBIX PC3YyJIbTATOB

55Boxst. Omouuu. Bau- BosieBbie N1€MCTBUA. DMOIMOHAIBHBIE PEAKIUU. OOBICHAIOT 3HAYEHUE HHTEJJIEKTYaJIbHBIX,
MaHIC (DHU3HOIOrMYEeCKUE OCHOBBI BHUMAHMSA. DOMOLIMH U TBOPUYECKUX U ICTETHUECKUX MOTpeOHOCTEH
MyBCTBA: YMOIIMOHAJIbHbBIC peaKIm,| B )KU3HH YeI0BeKa. BBIABISIIOT 0COOEHHOCTH
BMOITHOHAJIEHEIC COCTOSIHUS U SMOLMOHAJIbHBIE| HA0II01aTEIbHOCTH U BHUMAHHUS
OTHOIIICHHS.
56 [TemmiepameHT u[lemnepament u xapakrep. CrnocoOHOCTH U
XapakTep. 01apEHHOCTh. MEXINYHOCTHBIE OTHOIICHHS.

Posib 00yueHuss ¥ BOCHUTAHUSI B PA3BUTUHU
[TOBEACHUS U TICUXUKHU.

[Paznen 14. Kesie3bl BHyTPeHHelH ceKpennu (3HIOKPUHHAS cHCTeMA) (2 1)

57|Posb SHJIOKpUHHOU[DHIOKpUHHAs cuctema. Opranbl 3HJIOKPUHHOMN Breiaenstor CYILIECTBEHHbIE MpU3HAKH
peryJsiuu CHUCTEMBI u ux|cTpoeHuss U (PYHKIIMOHUPOBAHUS OpraHoB

(byakimonuposanue.HeporymopansHas SHIOKPUHHOM CHCTEMBI. VY cranaBnuBaoT
pEryJIALUAIPOLIECCOB KU3ZHEEATEIbHOCTH| €IUHCTBO HEpPBHOU UT'YMOpaJbHOU
opranu3ma. EqUHCTBO HEPBHOM M TI'yMOpajabHOU perynsuuu
perymsauuu. HapyieHnust nesTebHOCTH HEPBHOM
11 DHJIOKPUHHON CUCTEM U UX MPENYNPEKICHUE.

58 [DyHKIUA Kene3BausHue TOPMOHOB KEJIE3 BHYTPEHHEH CEKPELIUU PackpsiBatoT  BIusiHHE TOPMOHOB Kees

BHYTPEHHEHN CEKPELIMU

Ha yejoBeKa. | 'OpMOHBI, MEXaHU3MBbI UX JIEUCTBUS
Ha KJICTKH.

BHYTPEHHEH CEKpeLnu Ha YeloBeKa

[Paznen 15. UnauBuayaabHOe pa3BuTHE Opraiusma (5 4)

59

DKu3HeHHbIE

HI/IKJ’IBI.IP&SMHO)KGHI/IG n

pasButue. OcobeHHocTy| BeIIensoT cylecTBeHHbIe MPU3HAKH Op-




PazMHOXeHME. HOJ‘IOBaHIpaBMHO)KeHI/I}I yenoBeka. [loioBble kene3sl U TaHOB PAa3MHOKEHHsI YelloBeKa
crucreMa nosoBble kineTku. [lonoBoe cozpeBanue
60 |PazBuTHE 3apojipliia M3aKOHUHIMBUAYaIbHOTO pa3BuTHs.On- OnpeaensioT  OCHOBHbIE MIPU3HAKU Oepe-
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mioga. bepeMeHHOCTD U
POIBI

moI0TBOpEHNE W BHYTPUYTPOOHOE pa3BUTHE.
PazBuTue 3apoapia u miona. bepeMeHHocTs 1
[pOBI

MEHHOCTU. XapaKTepU3yIOT YCJIOBUS HOP-

MaJIbHOT'O IIPOTCKAHHA 6€p€MeHHOCTI/I.
BLIIIGJISIIOT OCHOBHBIC 3Tallbl PAa3BUTUA 3a-

[pOJIBIIIA YETIOBEKA

[TOJIOBBIM ITYTEM

HacnencTBeHHEIC
BPOKIEHHBIE 3abou1e-
BAHMS. bonesnn,
[epeIaroIuecs

HacieacTBeHHBIE 3a00JICBaHUs.

FEHETUYECKOE KOHCYJIbTHPOBAHUE.
[peMeHHOCTh. BpenHoe BiIMsHME Ha pa3BUTHE
OpraHM3Ma KypEeHHs, aJIKOrojisi, HapKOTHUKOB.
Mudexnun, nepeaaroniuecs

MOJIOBBIM TyTEM, HX mpodmiaktuka. BUY-

MHEKIHA 1 e€ MpopUITaKTHKA

PackpbIBalOT BpenHOE BIMSHUE HUKOTHHA,
QIIKOTOJIS 1 HAPKOTUKOB HA PAa3BUTHE TUIOJA.
[IpuBOASAT TOKA3aTEIBECTBA HEOOXOAMMOCTH
coOmo/ieHnss Mep MPOGUIAKTUKH BPEIHBIX
MMPUBBIYCK, HHPEKITUH,

[epeAaronuxcs MoinoBeIM IyréMm, BHY-
3HAYCHUE]

MH(EKITHH. XapakTepuszyroT

MCIUKO-TCHCTUYCCKOTO KOHCYJIBbTUPOBAHUA

HOBJICHUE
l1HTEpeChl, CKIOHHOCTH,
CIIOCOOHOCTH

JIMYHOCTH.

JTMYHOCTB.
[TomoBOE co3peBaHue.

11 IpeaynpexxaeHus HACJIEICTBEHHBIX|
3a0osIeBaHUH YeI0BeKa

Pa3BuTHE pebéukalPoct u pa3BuTHE peOEHKA TMOCIE POXKICHUS. OnpenenstoT BO3PaCTHBIEATAIIbI pa3BUTHS

ociie poxaeHus. Cra- Temnepament. Yeprtol xapakrepa. MHauBua u UeII0BEKa. PackpeiBarot cyTh TTOHATHM:

(TCMIICPAMCHT», «YCPThI XapaKTCpa»

[Pazges 16. 3n0poBblii 00pa3 KU3HM.

310pOBBIil 00pa3 KU3HU.

JlanTalusl OpraHu3Ma K IPUPOAHOM U
couuanbHOu cpene. Ilogaep:kanue 310pOBOTO
oOpasa KHU3HU.3JOPOBBIN obpa3

Co0it0/1IeHNEe CAaHUTAPHO-TUTUEHUUECKUX HOPM U

[IpuBOISAT JI0OKa3aTelabCTBA B3aNMMOCBS3H

UeIOBEKAa M OKPYXAroUlel cpejibl, 3aBU-

JKU3HU.|CUMOCTH 300POBbA YCJIOBCKA OT COCTOSAHUA

OKpY KaIoIIeH Cpensl, HE00X0TUMOCTH



MPaBUJI 3J0POBOTO 00pa3a KHU3HU. YKpeIyIeHHe

310POBbA: AYTOTPCHUHI, 3aKaJIMBAaHHUC,

3aH_II/ITBICpCI[LIO6I/IT3HI/I$I‘ICJ'IOBCK3.

X apakTepu3yrT MECTO U POJIb YEJIOBEKA B
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JIBUT4TeNIbHAsl aKTUBHOCTh. Binsnug gpusnueckux npupose. 3akperisioT 3HaH!s O MTpaBUiIax yn£a>KHeHI/II7I Ha OpraHbl U CUCTEMBI OPraHOB.
noBgeHufl B mpupoe. OcBauBaroT npuéMbl DakToOpsl pUcKa: CTPeCChl, TUIOIMHAMUS, PALlMOHAIIBHON OpraHu3aluu TPyAa U NepeyTOMIICHHE,

nepeoxyajaeHue. Bpennsie u otnpixa. [JpoBoaar HaOmro1eHNs 3a MMOJIe3HbIE IPUBBIUKY, UX BIMSHUE |HA COCTOSIHUE COCTOSIHMEM COOCTBEHHOTO OpraHu3Ma
3I0POBBSI.

Pe3epBHOE BpeMs - 4 Haca

COLEPKAHUE ITPOI'PAMMBI buoJiorusi. Beegenne B 00uyro 6mosaoruso. 9 kinace (70 4,2 u B
HeJ1eI10)

Beenenue (3 4)
buonorust Hayka o ’xuBOM mpupoje. 3HaueHHE OMOJOTMYECKHMX 3HAHMM B cOBpeMeHHOM ku3Hu. [Ipodeccun, cBszaHHble ¢ Ouonorueil. Meromabl
uccnenoBanus Ouosnoruu. ITonstue «xkusHbp». CoBpeMEHHblE HayuyHbIE MPEACTABICHUS O CYIIHOCTH XM3HU. CBoiicTBa xuBOro. OTIUYUTENbHBIE MPU3HAKU

KUBOTO. Y POBHM OPraHU3aLAN KUBON IPUPOIBL.

JdemoHcTpauus
[TopTpeTs! y4€HbIX, BHECHIMX 3HAUNTENIBHBIN BKJIal B pa3BUTHE OMOJIOTHYECKON HAYKH.

IIpeomemmnuie pezyrbmamoi

VYuyamuecs N0KHBI 3HATh:

— CBOIICTBA XXHUBOTIO;

— METO/Ibl UCCIIEIOBAHMS B OMOJIOTHH;

— 3HauYeHHe OMOJIOTHYECKHUX 3HAHUN B COBPEMEHHOM JKHU3HU;

— npodeccuu, CBA3aHHBIE ¢ OMOJIOTHEH;
— YPOBHHM OPraHMU3aLUU KUBOU IIPUPOBI.



Pa3nes 1. Mouiekyasipubiii yposenb (10 u)
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OO6mmas xapakTepuCTUKa MOJEKYJISIPHOIO YPOBHSI OpraHu3aiuu >kUBOro. OCOOEHHOCTH XMMHMYECKOTO COCTaBa >KMBBIX OPraHM3MOB: HEOPraHUYECKHE WU
OpraHWYEeCKHe BEIIECTBA, UX PoJib B opranm3me. Cocras, CTpOCHHE U (YHKITUU OPTAHUYECKUX BEIIECTB, BXOSIINX B COCTAB )KMBOTO: YTIICBOIbI, TUIH I, OCIIKH,
HYKJIEUHOBBIE KUCIOThI, AT® u pyrue opraHudeckue co-eauHeHus. buonornyeckue katanuzatopsl. Bupycs.

Jlemoncmpayus
CxeMbl CTpOEHHUS MOJIEKYJI XUMUYECKUX COCIMHEHHM, OTHOCSIIMXCS K OCHOBHBIM I'PYIITIaM OPraHUYECKUX BEIIECTB.

Jlabopamophvie u npakmuueckue pabomul
Pacmiennenue nepokcuaa Boaopoaa GepMeHTOM KaTalazoi.
IIpeomemmnuie pe3yromamsi

VYyammecss 1OJKHBI 3HATh:
— COCTaB, CTpOCHUE U QYHKIIUA OPTaHUYECKHUX BEIIECTB, BXOISIIMX B COCTaB KUBOTO;

— HOpCACTABJICHUS O MOJICKYJISIDHOM YPOBHC OpTraHHU3alllU JKUBOI'O,

— 0COOEHHOCTH BUPYCOB KaK HEKJIETOUHBIX ()OPM JKU3HU. Yyaluecs JOKHBI
YMETb:

— TIPOBOJUTH HECIIOKHBIE OMOJIOTMYECKHE IKCIIEPUMEHTHI IS M3YUYECHHUSI CBOMCTB OpPraHMYECKMX BEUIECTB M (PYHKIMI (ep-MEHTOB KaK OMOIIOTUYECKUX
KaTajlu3aTopos.

Paspnen 2. Knerounbiii ypoens (14 1)

O6ma;1 XApaKTCPUCTHKA KIICTOYHOI'O YPOBHS OpraHU3allin »kuBoro.Kietounoe CTPOCHHUEC OPraHU3MOB. MHOFOO6pa3I/Ie kinetok. Kietka — CTPYKTYpHas U
(1)YHKHI/IOHaJII)Ha$[ cAnHuLa XHWU3HU. MGTOI[I)I HN3YUCHUA KIICTKH. OCHOBHBIC TMOJIOKCHUS KJICTOYHOMI TCOpHHU. XUMHUYECKUM COCTaB KICTKH H €ro
HOCTOHHCTBO.CTpOGHI/IC KIICTKU: AP0, KIICTOYHAA 06OJ'IO‘{K8., I1a3MaTu4CCKasa MeM6paHa,

LUTOIIa3Ma, TUIACTHU/IbI, MUTOXOHAPHH, BaKyodu. DyHKIMK OpraHOMIOB KiIeTKU. [IpokapuoThl, 3yKapuoTbl. XpOMOCOMBI. XpOMOCOMHBIH HA0Op KIIETKH.
OOMeH BellecTB U NMpeBpallleHne SHEPTUN — MPHU3HAK )KUBBIX OPraHU3MOB. DHEpPreTUYecKuil 0OMeH B KieTke. Poiib MUTaHuA, IbIXaHuUs, TPAHCIIOPTA BEIIECTB,
yJlaJeHue MPOJYKTOB OOMEHa B JKM3HEICATEIbHOCTH KJIETKH M opraHu3ma.A’poOHoe M aHa’poOHoe JpixaHue. PocT, pa3BUTHE M >KM3HEHHBIH IUKI KJIETOK.
OO01re NOHATHSA O IeJIEHUU KIIETKU (MUTO3, Mei03). ABTOTPO(BbI, TeTepoTPOdHI.

Jlemoncmpayus



Mogens kierkn. Mukpomnpenapathl MHUTO3a B KJIETKaX KOPEIIKOB JyKa; XpPOMOCOM. Mojenu-anminKaluuy, WUTIOCTPUPYIOIIUE JAeNeHUE KIETOK.
Pacmeruienue nepokcuaa BOIOPO/ia C MOMOIIBIO (PEPMEHTOB, COCPKAIIUXCS B )KUBBIX KIETKAX.

JlabopamopHvie u npakmuyeckue pabomul
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W3ydeHue KIeTOK U TKaHel pacTeHUH M )KMBOTHBIX HAa FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCaHUE.
IIpeomemmnule pezyromamsi 00yuenus

Yyamuecs J0JDKHBI 3HATH:

— OCHOBHBIE METO/Ibl U3yUEHUS KIETKHU;

— 0COOEHHOCTH CTPOCHHUSI KJIIETKH 3YKapHOT U MIPOKAPHOT;
— (pyHKIIMM OPraHOMIOB KIICTKH;

— OCHOBHBIC MOJIOKEHUSI KIIETOYHON TEOPHH;

— XUMHYECKHH COCTaB KIICTKH,
—  KJIETOYHBIN YPOBCHBb OpraHu3alv JKUBOT'O;

— CTpPOEHHE KIIETKH KaK CTPYKTYpHOU U (HYHKIIMOHATIBHOW €MHUIIBI )KU3HH,
— O0OMEeH BEIIECTB U MPEBPAILICHUE SHEPTHUH KaK OCHOBY JKM3HECATETLHOCTH KIETKH;

— POCT, pa3BUTHUC U JKU3HEHHBIHN IUKJI KJICTOK;,

—  OCOOCHHOCTH MHUTOTHYECKOTO JeNCHHUS KIJICTKH. Y JaImuecs
JOJIKHBI YMCTb:

— HUCIIOJI30BATb MCTO/bI OMOJIOTHYECKOM HAaYKH U IPOBOJAUTH HCCIIOKHBIC OHOJIOTHYECKHUe SKCHCPUMCHTBI JIA U3YUCHUS KIICTOK KUBBIX OPraHU3MOB.

Pa3nes 3. OpranusMenHslii yposensb (13 1)

Poct u pa3Butue opranuzmoB. Pazmuoxenue. becnonoe u monoBoe pa3zmHokeHHe opraHu3MmoB. [lonoBeie kieTku. OmnoaorBopeHue. MHanBugyaibHOE
pa3BUTHE OPraHU3MOB. bUOTEeHETHYECKUI 3aKOH.

HacnencrBeHHOCTh M M3MEHYMBOCTh — CBOMCTBA OpraHu3MoB. OCHOBHbIE 3aKOHOMEPHOCTH Iepenauyd HacieACTBEeHHOM uHpopManuu. ['eHetmyeckas
HENPEPBIBHOCTH KU3HU. HacnencTBeHHas M HEHACIEeICTBEHHAs: N3MEHYMBOCTh. 3AKOHOMEPHOCTH U3MEHYUBOCTH.
Jlemoncmpayus

Muxkponpenapathl SHIEKIETKH U CIEPMaTO301/1a )KUBOTHBIX.
Jlabopamopnvie u npakmuueckue pabomul



BrisgBiIeHre N3MEHYHBOCTH OpraHu3MOB.
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Ilpeomemnuie pesynomamol 0Oyuerus
VYyaiuecs A0JKHBI 3HATh:

— CYIIHOCTb OMOT€HETUUYECKOTO 3aKOHA;

— MeHo3;

— 0COOEHHOCTH MHIUBUIYAIbHOTO PA3BUTHUSI OpTraHU3Ma;

— OCHOBHBIC 3aKOHOMEPHOCTH Tepeavur HaclIeICTBEHHON HH(OpMaInu;
— 3aKOHOMEPHOCTHU M3MEHYHUBOCTH;

— OCHOBHBIC METO/JAbI CCICKIINN paCTeHI/If/'I, JKMBOTHBIX U MUKPOOPIaHN3MOB,
— 0COOEHHOCTH Pa3BUTHA IIOJIOBLIX KJICTOK.

VYyaruecs: 10JKHBI YMETh:

— ONUCHIBATh OPraHU3MEHHBIA YPOBEHb OPraHU3AIUU KUBOTO;

— pacKpbIBaTh 0COOEHHOCTH OECTIOIOr0 U MOJIOBOTO PA3MHOKEHHUS OPTaHU3MOB;
— XapakTepHu30BaTh OIUIOAOTBOPEHUE U €r0 OMOJOTUYECKYIO POJIb.

Paznen 4. [lonyasiiuoHHO-BUA0BOI YPOBeHb (8 1)

Cucrema © DBOJIIONMS OpPraHUYECKOTO Mupa. Buag — ocHOBHas cucremarndeckas eaununa.Kpurepum Buma. Ilpusnaku Buma. CTpykTypa BuUIA.
[IpoucxoxneHue BUIOB.

Pa3Butue sBoNOLIMOHHBIX NpencTaBieHuil. Y.JlapBH — OCHOBOIOJIOKHUK ydeHHs 00 3Bomonnu. OCHOBHBIE MOJIOKEHHs Te-0puu 3Bomonuu. [lomymsauus
— D2JIEMEHTapHas eAMHUIA 3BOIIONMHA. DaKTOPBI SBOJIIOLUYU: HACIEICTBEHHAs M3MEHYMBOCTb, OOpb0a 3a CyLIECTBOBaHME, €CTECTBEHHBIH 0TOOp. Pe3ynbraTsl
HBOJIIOIM: MHOT00Opa3ue BUJI0B, IPUCIIOCOOIEHHOCTh OPraHU3MOB K cpejie oouTanus. Jloka3arenabcTBa HBOIOLHH.

DKOoJIOTHs KaK HayKa. DKOJIOTHYecKre (GakTophl U YCIOBHS Cpebl. B3auMocBs3b OpraHu3MoB ¢ OKpysxatolieit cpenoit. Cpena

— HMCTOYHHUK BEIIECTB, SHEPruM M UHPopMauuu. BiusHue skomorndeckux ¢axTopoB Ha opraHusM. [IpHcrnocobIeHHOCTh U €€ OTHOCHUTEIBHOCTD.
UckycctBennsiit or6op. Cenexmust. O6pa3zoBaHue BUOB — MHUKPOIBOIIONHS. MaKpO3IBOIIOIUS.

Jlemoncmpayus

['epbapuu, KOMIEKIMH, MOJENIH, MYJSDKM pacTeHUH W JKUBOTHBIX. JKuBbIE pacTeHUss M KUBOTHble. ['epbapum W KOJUJIEKIUH, WILTIOCTPUPYIOIIHE
U3MEHYUBOCTb, HACIEICTBEHHOCTb, IPUCIIOCOOIEHHOCTh, PE3YyIbTaThl HCKYCCTBEHHOTO 0TOOPA.



JlabopamopHvie u npakmuyeckue pabomul
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Hzydenre Mop(hoIoruuecKkoro KpuTepus Buja.
BrisiBienue npucnocoOieHui y OpraHu3MoB K cpejie o0uTaHus (Ha KOHKPETHOM IIpUMepe).

IKckypcus
[TprunHBl MHOTOOOpA3uUs BUAOB B IPUPOJE.

Ilpeomemnuie pesynomamol 0OyueHus
VYyarunecst JOJKHBI 3HATh:

— KpWTEpHUU BHJIA U €r0 MONYJALUOHHYIO CTPYKTYPY;
— 3KoJIorn4eckue (pakTopbl U YCIOBHSI CPEIbL;
— OCHOBHBIE II0JI0KEHMsI Teopuu 3Bosronuu Y. JlapsuHa;

— JIBWXKYILHME CHJIbI 3BOJIIOLINH;

— IyTH AOCTHKEHHs OMOJIOrMYECKOro porpecca;

— MONYJIALMOHHO-BUJOBOM YPOBEHb OPraHU3ALMH )KUBOTO;
— Ppa3BUTHE 3BOJIIOLMOHHBIX MPEICTABICHUN;

— CHHTETHYECKYIO TEOPHIO HBOJIIOLUU.

Yuau;uecg OO0JIJICHDI ymemnw.!

— HCIIOJB30BaTh MCTOAbI OMOJIOTHUSCKOM HAaYKH U IMPOBOJUTHL HCCIIOKHBIC OHOJI0rHYeCKUe OKCIICPUMCHTHBI [IJIA U3YUCHUSA MOp(i)OJ'IOFI/I‘-ICCKOFO KPUTCpUA
BHUIOB.

Pa3pnen 5. JxocucremMHblil ypoBeHb (0 4)

DKOCHUCTEMHAs OpraHMU3aIlysl )KUBOK MPUPOAbl. bruorenos. DxocucreMa. bruoreorneHos. B3anMocss3p nonymnsiuii B Ouoreomenose. BzanmoaeiicTBrue pa3Hbix
BHUJIOB B JKOCHUCTeME (KOHKYPEHIIHS, XUITHUYECTBO, CUMOMO03, mapa3suTusM). [lumeBbie cBsizu B skocucteMax. llemm muranus. OOMEH BemiecTB, MOTOK U
MpeBpalleHre YHEPTUU B OuoreorieHose. VIckycCTBEHHBIE OMOIIEHO3bI. DKOIOTHUeCKast CYKIIECCHsl.

Llemoncmpayus

KOJIJICKL[I/II/I, HWINTIOCTPUPYIOIHUEC SKOJIOTNYCCKUEC B3aUMOCBA3U B 6I/IOFCOLICHO33.X. Mogenu 3KOCHCTEM.

Okekypcus
N3ydenune u onucanue 3KOCUCTEMbI CBOEH MECTHOCTH.



Ilpeomemnuie pesynomamol 0Oyuerus
VYyaiuecs A0JKHBI 3HATh:

— OmIpcaciICHUA MMOHSATHUH: ((COO6HI€CTBO>>, «OKOCUCTEMAY, ((6I/IOFCOII€H03));
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— CTPYKTYpY pa3HbIX COOOIIECTB;

— TPOILIECCHI, MPOUCXOIAIINE MPHU MEePEXOAe C OJHOTO TPOPHUUECKOrO YpOBHS Ha APYrod. Yuariuecs TOJKHBI
YMETh:

— BBICTPAMBATh LCIIU U CCTU IMMUTAHUA JJIA pa3HbIX 6I/IOII€HO30B;
— XdpaKTCPHU30BaATb POJIK IIPOAYLHCHTOB, KOHCYMCHTOB, PCAYLCHTOB.

Pasnen 6. buocdepnsblii ypoens (11 1)

buocdhepa — rmobanmpHas sxocucreMa. buocdepa um e€ cTpykTypa, cBoiicTBa, 3akoHOMepHOCTH. B.M. BepHaackuii — OCHOBOIOJIOXHHK YYEHHS O
ouocdepeKpyrosopor BemecTB u dHepruu B Omocdepe. I'panursl 6uocdepsl. PacpocTpanenrne u poiib XKMBOTO BelecTBa B Omocdepe. Ponp venoBeka B
ouocdepe. Dxonoruyeckue npodIemMsl U Kpu3uchl. OCHOBHI pallMOHAIEHOTO MPUPOI0NoNb30oBaHus. [locnecTBUS AeSITETbHOCTH YeTOBEKa B IKOCHCTEMAX.

Bo3HukHOBEHME U Pa3BUTHUC KXU3HHU. B3FJ'IHI[LI, TUIIOTE3bI U TCOPUHU O TPOUCXOKIACHUUN KU3HU. KpaTKafI HUCTOpUA PA3BUTHA OPIraHUYCCKOI'0 MUpaA.

Llemoncmpayusa
Mopenu-anmnukanuu «buocdepa u yenopex». OKaMEeHENOCTH, OTIIEYATKH, CKEJIEThI MO3BOHOYHBIX JKUBOTHBIX.

Jlabopamopnvie u npakmuueckue pabomul
N3yuyeHue naneoHTONOrHYECKUX 10Ka3aTEIbCTB ABOIOLUU.

Oxexypeus
B kpaeBenueckuii My3el WM Ha reoJI0rHueckoe 0OOHaKEHHUE.

IIpeomemmnuie pe3yromamsi 00yuenus

VYyamuecs J0JKHbBI 3HATh:

— OCHOBHBIE TUIIOTE3bl BOBHUKHOBEHUS KU3HH Ha 3eMIIE;

— 0COOEHHOCTH aHTPOIIOTC€HHOTO BO3JCHCTBUS Ha Onochepy;
— OCHOBBI PallMOHAIBLHOTO TPUPOIOTIOIIH30BAHNS;

— OCHOBHBIC J3TaIlbl Pa3BUTHA KU3HU HaA 36MJ’I€;



B3aMMOCBSI3H JKUBOTO U HEXHBOTO B Onocdepe;
KpPYTOBOPOTHI BEIIECTB B OHOChepe;
ATaIbl BOJIIONMK OHOChEpHI;

OKOJIOTHYCCKUEC KPHU3UCHI;
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— Pa3BUTHUC HpeHCTaBHeHI/Iﬁ O IIPOUCXOXKICHNHU ) KU3HU U COBPEMECHHOM COCTOSHUU HpO6J'IeMI)I;

— 3HaYeHHe OMOJOTMYECKHMX HAyK B PEIICHUH MPOOJIeM pPalMOHAIBHOTO MNPUPOONOIB30BAHMS, 3aIUTHl 37J0POBBS JIOJEH B YCIOBUSX OBICTPOrO
M3MEHEHUs IKOJIOTUYECKOT0 KaueCTBa OKPYXKalOIIe cpeibl.

VYyamuecs T0KHBI yMETh:

— XapakTepu3oBaTh OMochepHbIil ypoOBEHb OpraHNU3aluH )KUBOTO;
— paccka3bIBaTh O CPeAooOpa3yrouiel 1eITeIbHOCTH OPraHu3MOB;
— TPHUBOJUTH JOKA3aTEIbCTBA 3BOIOLNH;

— JIEMOHCTPHUPOBATh 3HAHHUE OCHOB JKOJOTHYECKOW I'PAMOTHOCTH: OILEHHBATh MOCJEICTBUS ACSITEILHOCTH YeNOBEKa B MPU-POJIE M BIUAHUE (HAKTOPOB
pHICKa Ha 37J0POBbE YENIOBEKA; BHIOMPATDH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX JICMCTBHUSX M MO-CTYIKaxX IO OTHOIICHHIO K JKUBOW MPHUPOJE, 3110POBBIO
CBOEMY M OKpYKaIOIIMX; OCO3HABAaThb HEOOXOJMMOCTh JACUCTBUN IO COXpa-HEHHIO OHOpa3HOOOpas3us M MPUPOTHBIX MECTOOOMTAHWN BHIOB PACTCHUN H
KUBOTHBIX.

Memanpeomemmuvie pe3ynomameol 00yueHUs

Vwyamuecs 101KHBI yMETh:

— OIpeAeNATh NOHATHUS, POPMUPYEMBIE B IIPOLIECCE U3YUEHUS TEMBIL;

— KJIacCU(UIMPOBATH U CAMOCTOSTEIHHO BEIOUPATh KPUTEPHUH IS KIIACCU(DUKALINY;

— CaMOCTOATCIIBHO (I)OpMy.]'II/IpOBaTI) HpO6JIeMBI HCCJIICAOBAaHUA U COCTABJIATDH MO3TAIIHYIO CTPYKTYPY 6yz[ymer0 CaMOCTO-ATCIBHOTO UCCIICAOBAHMAA,

— MU BBINOJIHEHUH Ja00paTOPHBIX U MPAKTUYECKUX PabOT BHIOUPATh ONTHUMAIbHbIE CIIOCOObI IEHCTBUI B paMKax Mpel-I0KEHHBIX YCIOBUI U TpeOOBaHMit
Y COOTHOCUTH CBOU JICHCTBUS C IUIAaHUPYEMBIMU PE3YyJIbTaTaMH;

— (opmynupoBaTh BBHIBOIHI;

— yCTaHaBJIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3H MEXKIY COOBITUSMU, SIBJICHUSIMH,

— TPHUMEHSATH MOJICIH M CXEMBI JIJIS pEeIICHHUS YICOHBIX U TIO3HABATEIHHBIX 337149,

— BJAJIETh NPUEMAMHU CMBICIIOBOTO YTCHHS, COCTABIIAThH TE3UCHI U TUTAHBI-KOHCIIEKTHI 110 Pe3yIbTaTaM YTCHHS;
— OpraHM30BBIBATH YU4EOHOE COTPYTHUIECCTBO M COBMECTHYIO JICATEIIPHOCTh C YIHTEJIEM H CBEPCTHHKAMU;

— HUCIIOJIB30BaTh I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHI)Ie TEXHOJIOTHHU ITPU IMMOATOTOBKE COO6IH€HI/II71, My.]'II)TI/IMeJII/II\/’IHI)IX Hpe-SCHTaHHﬁ;

— JAEMOHCTPUPOBATH 3KOJOTMYCCKOC MBIIIJICHUC U IIPUMCHSATH €TI0 B HOBCGHHGBHOﬁ JKHU3HU.



Jluunocmuvle pe3ynbmamol 00yueHuUs
— Bocnuranue y yuanuxcsi 49yBCTBa rOpIOCTH 32 POCCUMCKYIO OMOJIOTMUECKYIO HAYKY;
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— OCO3HaHHE€ Yy4dJalluMHUCA, KaKHUC IIOCICACTBHUA IJIAd Opr}KaIOH_[eﬁ Cp€abl MOXET HUMCTH pa3pylUTCIbHas ACATCIIBHOCTh YCJIOBEKA M IIPOSABICHUC
TOTOBHOCTHU K CAMOCTOATCIBbHBIM ITOCTYIIKaAM U JIEHCTBHUSAM Ha Onaro IIpUPOALI;

— YMCHHUC pCAJIM30BBIBATH TCOPCTUUCCKHUEC ITIO3HAHUA B HOBCGI[HGBHOfI KH3HH,

— IIOHMMAaHHUC 3HAYCHUA O6y‘ICHI/IH JJIA HOBCGI[HCBHOﬁ KHU3HHU U OCO3HAHHOT'O BBI60pa HpO(l)eCCI/II/I;
— IPU3HAHHUC IIpaBa KaXXJ0ro Ha COOCTBEHHOE MHCHHUC,

— YMCHHC OTCTanMBaTb CBOIO TOYKY 3PCHHA,

— KPUTHUYHOC OTHOIICHHUEC K CBOUM IIOCTYIIKAM, OCO3HAHHUEC OTBECTCTBCHHOCTH 3a UX MOCJICACTBUA.

PezepBHOe Bpemsi — 5 u.

Tema. Komunuectso
KonnuecTBo yacos. JIabopaTOpHBIX[DKCKYPCHIA.

pabor.
Benenue. 3 0
MoeKyJISIpHBIN YPOBEHb. 10 1
KiteTo4HbIl ypOBEHb. 14 1
OpraHu3MeHHbBIN YPOBEHb. 13 1
[TomyJISIIMOHHO-BUIOBON YPOBEHb. 8 2 1
DKOCHUCTEMHBINA YPOBEHb. 6 0 1
brocdepHblit ypOBEHbD. 11 1 1
Peseps. 3)




1Toro 3a ros. ’70 ‘ 6 ’3
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TemaTnueckoe nianupopanue. Oomme 6MoI0rnuYecKue 3aKOHOMepHOCTH. 9 ki1ace (70 yacoB, 2 yaca B He/leJ10).

No

Tema

Conepxanue

XapakTepuCTHKA BU/0B JeSITeIbHOCTH
yuauuxcst

Beenenue (3 4)

buosioruss — Hayka O >KUBOH

pUpOIC

brosioruss — Hayka O XHBOWU
pupoIe.
BHAHUWA B COBPEMEHHOH >KU3HH.

3HayeHne OUOJOTHUYECKHUX]

[Tpodeccun, cBs3aHHBIE ¢ OMOIOTHEH

OnpenensioT MOHATHs, (OPMUPYEMBIE B XOJ€
13y ICHUS TEeMBI: «OUOJIOTHUS», «MUKOJIOTH,
<OpUOJIOTHSD», «aTbTOJIOTHSD, «I1aJ1e000TaHNUKaY,
(T€HETHKAY, «Onopuzmkay, «OMOXUMUSY,
<painoOUONIOTHSY, «KOCMHUYECKass OUOJIOTHSY.
XapakTepu3yroT OMOJIOTHIO KaK HAyKy O >KUBOM

npupoje. PackpbiBatoT 3HaUYeHHE OMOIOTUYECKUX

BHAaHUM B COBPEMEHHOM Xu3HU. lIpuBonmsar

npuMepbl podeccuii, CBSI3aHHBIX ¢ OMOJIOTHEH.

becenyioT ¢ okpyxaroummu (poACTBEHHUKaMH,
BHAKOMBIMH, CBEpCTHUKaMHU) O mpodeccusx,
CBSI3aHHBIX ¢ OUoNorHei. ['0TOBAT Mpe3eHTauu

0 mpodeccusix, CBSI3aHHBIX C OWOIIOTHEH,

1ICI10JIb3YA KOMIIBIOTCPHBIC TCXHOJIOI'MH

MeToab!
O1OJIOr

HCCJICTOBAHUAB

[lonaTure o Hayke. MeTo bl Hay4HOTO

[IO3HAHU. OTaresl Hay4YHOI'O

M CCJICOOBAaHMA

OnpenensioT MOHATHS, (GOPMUPYEMBIE B XOJ€

113YUCHUSA TCMBI: «HAYKa», «HAY4YHOC

lICCIIEIOBAHUEY», «HAYYHBIH METOMA», «HAyYHBIN
hakT», «HAOIOICHUE, «OKCTIEPUMEHTY,
(TUIOTE3a», «3aKOH»,

<TeOpUs». XapakTePU3yIOT OCHOBHBIC METOJbI

HAyYHOTO  TTO3HAHWS,

JTallbl HAay4YHOI'0

MCCIIEOBAHMS.

CaMOoCTOSATEIHHO (HOPMYIUPYIOT]
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CocTaBisamoT
OyayIero

HpO6JI6MLI HUCCIICOOBaHUA.

CTPYKTYpY
CaMOCTOATEJIBHOTO UCCIIEI0BAHUA

MO3TaNHYO

3 [CymHOCTh XH3HU M CBOMCTBA
DKITBOT'O

CymiHoCTh
KOKU3HB».OTIINYUTENbHBIE TTPU3HAKU
kUBOro.CBoicTBa KUBOr0. YPOBHHU
OpraHU3aLMH KUBOW ITPUPOBI

IIOHATHA

OmnpenensioT NMOHATHUS, (OPMHUpPYEMbIE B XOJI€
M3Y4YEHUATEMBI: «OKU3HbY ,«KU3HEHHbBIE
CBOICTBaY, «Ounonornyeckue CUCTEMBI»,
««(OOMEHBEILIECTB», «IIPOILIECCHl OMOCHHTE3a H
pacriaga», «pazapaxxMMOCTb», «Pa3MHOKECHHE»,
((HACJIEZICTBEHHOCTbY, «U3MEHYMBOCTbY,
«pa3BUTHE», «YPOBHHM OpPraHHU3aLMH YKUBOTO).

JlatoT XapaKTEpUCTUKY OCHOBHBIX CBOICTB
PKUBOT0. OOBSICHSIOT MPUYMHBI 3aTPyIHEHUH,
CBSI3aHHBIX C ONPECIICHUEM MOHATHUS «KU3HDBY.

[IpuBogsaT mnpuUMepsl OHOIOTMYECKUX cucTeM
[pa3HOro ypoBHS opraHuzanuu. CpaBHUBAIOT
CBOICTBa, MPOSABIAIOIINECS Y O0BEKTOB )KMBOU U

HEKUBOM TTPUPOJIBI

[Pazmen 1. Mouekyasipablii ypoBeHb (10 4)

4 [MonexyaspHBIi YPOBEHb:

001151 XapaKTepUCTUKa

OOmas XapaKTEePUCTHKA
MOJIEKYJISIPHOTO YPOBHS OpraHU3aINN
pkBOro. OCOOEHHOCTH XMMHUYECKOTO

cocTaBa AKHBBIX OpPraHU3MOB:
HEOpPraHUYeCKue | OpraHUYecKue
BCIIICCTBA, nux POJib B|
opranuzme. Oprannyeckue

BellecTBa: O€NKH, HYKJICHHOBBIC

KHCITIOTHI, YTJIEBOIHI, KHPB]]

OmnpenenstoT NOHATUS, (OPMUpPYEMbIE B XOJI€

M3Y4YEHUS TEMBI: «OPraHUYECKHE BELIECTBAY,
Ok, «HYKJICUHOBBIE KHCIIOTBD,
«(YTJIEBOJBI», «GKHUPBI (JIUIU b)Y,
«OUOTIOTUMEPBD», KMOHOMEPHI».

[XapakTepusyloT — MOJIEKYJIIPHBII YPOBEHb

OpraHu3aiuu >kuBoro. ONUCHIBaOT 0COOEHHOCTH

CTPOCHUA OpraHU4YCCKUX BCIIICCTB KaK

orononuMepoB. OOBSICHAIOT MPUYUHBI U3yUEHUS



I(J'II/IHI/I,I[LI). buononumepsl.fcBoiicTB OpraHMYECKUX  BEIIECTB UMEHHO B
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MoHomepbI cocTaBe KJIETKH; pa3HOOOpa3us CBOICTB OMOMO-
[TUMEPOB,BXOISIIUXBCOCTABKUBBIX

OpPraHU3MOB. AHAIM3HPYIOT TEKCT Y4eOHHKa C

NN CaMOCTOSITEIILHOTO BEISIBJICHHS
OUOIOrMYECKUX 3aKOHOMEPHOCTEN

'V Ti1eBOABI YriieBoabl. VriaeBonsl, i OnpeeNnsaoT TOHATHSA, (GOPMHUPYEMBIE B XOJI€
caxapubl. MoHocaxapuIblLM3yYeHUSI TEMbI: «YTJICBOABI, WIH CaxapHIbD»,
Jlricaxapuasl. [Tonrcaxapuas <MOHOCaXapHUIbI», «IHCaxapuabD»,

IOJIMCAXapUIbl», «pub03ay», «Ie30Kcuprbdo3ay,
(TTIOK032»,  «(PYKTO3a», «TaJaKTo3ay,
«caxapo3ay, «KMaJIbT03a», «IAKT03a», «KpaxMaD),
TTTUKOTEH» , «XUTHUH». XapaKTepU3yIT COCTaB
CTPOEHHE MOJIEKYJI YTJIEBOIOB. Y CTAHABIUBAIOT
MPUYNHHO-CIICACTBEHHbIE CBSI3U MEXTY
XI/IMI/I‘-ICCKHMCTpOGHHeM,CBOﬁCTBaMHH

(DYyHKIMSIMH YITIEBOJZOB Ha OCHOBE aHAIN3a
PUCYHKOB M TEKCTOB B ydeOHMKe. [IpuBomsT

MPUMEPHl  YIIEBOAOB, BXOIIIMX B COCTaB
OpPraHM3MOB, MECTa WX JIOKaTU3alMH U
OHOJIOrMYECKYIO POJIb

Ui iet Ul ae!. Kupsr. I'opMoHBLOTpenensoT moHATHs, GOpMUPYEMBIE B XOJE
(DYHKIMY JTUIUAOB: SHEPreTHYECKas, N3y4CHUS TEMBI: «JIATIAIBIY, «GKHAPBI»,
Baracaronias, 3aIIUTHAS,KTOPMOHBI»,  «IHEpPreTHuYecKas byHKIug
CTPOUTEIbHAS, PETYJISATOPHAS [TUTTAIOBY, «3amacaromas (QyHKIus B107000701 (0):
3alllUTHAasA byHKIUSA JUTIAIO0BY,
«CTpOUTENbHAIDYHKIUSI JIATIUJIOBY,

<perynsaTopHass (QYyHKOHsS JUMUA0B». JlaroT

XAPAKTCPUCTUKY COCTaBa M CTPOCHUSA MOJICKYJI
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ITUTTHIOB. YcTaHaBIHBAIOT MIPHUYUHHO-
CIICZICTBEHHBIC  CBSI3U MEXITY XAMHYECKUM
CTPOCHUEM, CBOWCTBAMH u byHKIUAMY]
yTJIEBOJIOB HA OCHOBE aHAJIHM3a PUCYHKOB W

TeKCTOB B YydeOHuke. IlpuBomst npumepsl

ITMIIM 0B, BXOAANIMX B COCTaB OPraHHU3MOB,

MeCTa MX JIOKATU3AIUU H OHOJIOTUIECKYIO POJIb.
O0CyX1al0T B KJIacce MpoOJeMbl HAKOTUICHHSI

PKHPOB OpPTaHWU3MaMH B IIEJSX YCTaHOBJICHUS
[IPUYHHHO-CJICJICTBEHHBIX CBSI3€H B IPUPOJIC

CocTaB U cTpoeHHE O0ETTKOB

CocTaB U CTpoeHUE OEIKOB. benku,
UTH TIPOTEUHBL. [IpOCThIE U CITOKHBIC

0CITKH. AMWHOKHUCIIOTHI.
[TomunenTun. [TepBuunasi,
BTOpUYHAS,TPETUYHAS U YETBEP-

TUYHAs CTPYKTYpBI 0€JKOB.
Jlenatyparus 6emka

OnpenensitoT MoHATHs, (HOPMUPYEMBIE B XOJ€

M3YYCHUSI TEMBI: «Oenkw, 17011 MIPOTEHHBDY,
KITPOCTHIE 171 CIIO’KHBIC OeTKn»,
((AMUHOKHCJIOTBI», «IIOJUIENTUA», «IIepBUYHAsS
CTPYKTYpaOeJIKOBY,«BTOPUUHASICTPYKTypa

0ETIKOB»,  «TPETHYHAs CTPYKTYypa OEJIKOBY,
(4eTBEPTUYHAS CTPYKTYpa OCIIKOBY.
X apaKkTepu3ylOT COCTaB M CTPOCHUE MOJIEKYI

0€JIKOB, IPUYUHBI BO3-

MOYKHOTO  HapYIICHUS PUPOTHOMN CTPYKTYDH]]
neHatypanun) Oenko. IlpuBoasT mnpumeps
lIeHaTypauuu OeKoB

(DYHKIMH OEJIKOB
HyKki1eMHOBBIE KHCIIOTHI

(DyHKIIMN OENKOB: CTPOUTEIIbHAS,
NIBUT'aTCJIbHAA, TPAHCIIOPTHAA,
BalIUTHA, peryisaTopHasi,

CUTHaJIbHAs, OHEPIreTUYCCKaAd,
[KaTaJIUTUYCCKaA

HYKJICI/IHOBBIC KHCJIOTEI.

Y cTaHaBNIMBalOT MPUYMHHO-CIIEACTBEH- HBIE

CBSI3U MEXy XUMHUYECKUM CTPOEHHEM,
CBOIMCTBAaMM M (YHKIMSIMH OEJIKOB Ha OCHOBE

AHAJIM3a PUCYHKOB M TEKCTOB B Y4EeOHUKE.

[IprBOAAT MpUMeEpHI OEITKOB, BXOJAIINX B COCTaB

OpraHnu3MoOB, MECT nx JIOKAJIM3alluHH
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J{e30KCUpUOOHYKIIEMHOBAs

U JIHK.

KHUCJIOTA,

PubonyxknenHoBas

010JI0TMYECKON POIIH
OnpenensioT NOHATHA, (HOPMHPYEMBIE B XOHE

kuciora, wiu PHK. Asoructeie 3 yUCHUS TEMBbl: «HYKJICHHOBAs KHCIIOTay,
OCHOBAHHUA: aJIeHWH, TyaHWH, LH- <1€30KCUPHOOHYKIIENHOBAS KHCIIOTA, WY
TO3UH, TUMUH, ypauniJJIHK», «pubonyknennosas kucnota, uinu PHK»,
KommuiemeHTap- HOCTb.[«a30THCThIE OCHOBAHUS», «aJECHUH»,«TYaHUHY,
[Tpancnoptnas PHK (TPHK). Pu- (LIUTO3UHY, «TUMUHY, «ypauwn,
bocomanpHass ~ PHK (pPHK).[«koMITJIEMEHTapHOCTEY», «TpPaHCHOPTHAS PHK]
[ Tudpopmarmonnass PHK (uPHK). TPHK)», «pubocomasibHast PHK (pPHK)»,
Hyxneorun. JIBoitHas cupans [JHK <MH(MOpMAITMOHHAS PHK (mPHK)»,
KHYKJIEOTU», «aBoMHas cnupains JJHK». laror
XapaKTEPUCTUKY COCTaBa M CTPOEHUS MOJIEKYJ
HYKJIEUHOBBIX KHCJIOT. YcTanaBnuBaoT
[IPUYMHHO-CIIE]l- CTBEHHBIE CBS3U MEXIY
X MAYECKUM
CTPOEHUEM,  CBONCTBaMHU U GyHKIMSIMY
HYKJICMHOBBIX KHCJIOT Ha OCHOBE aHaJu3a
[PUCYHKOB M TEKCTOB B yueOHuke. [IpuBomsT
[IpUMEphl HYKJIEHMHOBBIX KHUCIIOT, BXOJSALIMX B
COCTaB OpPraHM3MOB, MECT UX JIOKAIMU3alUU U
orosornueckoir  ponu. CoOCTaBIsAOT IUIaH
nmaparpada ydeOHuka. Pemraror Ouomorudeckue
Bajaud (Ha MaTeMaTW4ecKuil pacuéT; Ha
[IPUMEHEHNE PUHIINIA KOMITJIEMEHTapHOCTH )
AT® u npyrue opraHudeckue A nenosuHTpH(OChaT (AT®).Onpenenstor noHATUSA, OpMHUpPYyEMBIE B XOJI€
COCIMHEHMS KIIETKH A 1eHO3HH- mudocdar (AAD).u3yuenus temsl: «ageHozuHTpupochar (ATD)»,
AneHosuaMoHo(doc- dar (AMOD). kaneHosuHaudocoar (ALD)»,
Makpospruyeckas CBsi3b. Buramuubl kamaeHo3naMoHodocdar (AMD)y,




114



=

PKPOPACTBOPUMBIE
BO/I0PACTBOPUMBIE

<MaKpOIPTUUYECKAsI CBA3BY, <OKUPOPACTBOPUMBIC
BUTAMHUHBI», «BOJOPACTBOPUMbBIE BUTAMHHBDY.
XapaKkTepu3yroT COCTaB U CTPOCHHE MOJIEKYIIbI
AT®. [lpuBoasT nmpuMepbl BUTAMHHOB, BXOJS-
X B COCTaB OPTraHU3MOB, U UX OMOJOTUYECKON
ponu. ['OTOBAT BBICTYIUIEHHE C COOOIICHHEM O
PONTMBUTAMHHOBB (YHKIIMOHUPOBAHUY
OpraHu3Ma dejioBeka (B TOM 4YHCIE C
MICTIOI30BAaHUEM KOMITBIOTEPHBIX TEXHOJOTHUH).
OO6Cy)aaroT

pe3yNbTaThl paboThI c

O JHOKJIaCCHHUKaMH

10

broiornyeckne KaTaJIn3aTOPhbI

[loHsTHE (¢} KaTajlu3aTopax.

bronornyeckue KaTaJln3aTophl.
DepmenTt. Kodep- MeHT. AKTUBHBINH

[eHTp hepmeHnra.

(bepMEeHTOM KaTasia3ou

UlaGopaTopHbie | MIPAKTUYECKHE
paboTHI
Pacieruienue nepokcuaa BogopoaallpuBoast

OnpenensoT MOHATHS, (HOPMUPYEMBIE B XOJe
M3yUEHUSI TEMBI: «KaTajJu3aTopy, «pepmeHT»,
<KO(hepMEeHT», «aKTUBHBIN

eHTp (depMeHTa». XapaKTepusyloT poib
OMOJIOTUYECKUX KaTaJu3aTopoB B  KIICTKE.
OnuchIBalOT MeXaHU3M paboThl (HEepMEHTOB.
IPUMEPBI (bepMeHTOB, 1704
ITOKQJIM3aI[UH B OPTaHU3ME U UX OUOJOTHYECKON
ponu. YCTaHaBIMBAIOT IPUUNHHO-CIIEICTBEHHBIE
CBSI3U MEX Iy OETKOBOM Mpupoaoit GepMEHTOB U

ONTUMAJILHBIMUYCIIOBUSMUMX () YHKIIH-

onupoBanusa.  OtpabaThiBalOT yMEHHUS]
(bopMynUpOBaTh THUIOTE3bI, KOHCTPYHPOBATbH,
MPOBOIUTH 9KCIIEPUMEHTHI, OILICHUBATH

MOJTy4YeHHBIE Pe3yIbTaThl HA OCHOBE COJIEPIKAHUS
[TabopaTopHOU PabOTHI

11

Brpycsl

Brpychl. Kancun.

CamocOopkaOnpenensitor

TTOHSTHS, (dbopMupyeMble B XOJI€
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BUPYCHBIX yacTHll. L{ukn pa3BuTHs 3yUYeHUs TEMBI: «BUPYCBI», «Kancum,
BUpYyCa «caMocOopka». XapakTepus3ylT BHUPYCHl Kak
HEKJICTOYHbBIE (POPMBI )KU3HU, OMIMCHIBAIOT LUK

pazBuTus BUpyca. ONMUCHIBAIOT OOUIMIA TUIAH

cTpoeHus BUpYycoB. [IpuBOAST mpuMepbl BUPYCOB

11 3200J1€BaHUH, BbI3bIBaeMbIX UMH. OOCYXIat0T
MpoOIeMbl TPOUCXOKICHNS BUPYCOB.

12

(O600maromuii ypok

OnpenensioT MOHATHs, (GOPMUPYEMBIE B XOJ€

M3y4eHUs] TeMbl. [[aloT OLIEHKY BO3pacTaroliei
POJINECTECTBEHHBIXHAYKUHAYYHBIX

IICCIIEZIOBAaHUNH B COBPEMEHHOM MUpE,
[OCTOSSHHOMY IIPOLIECCY 3BOJIIOLIUU HAy4YHOTO
3HaHUS. OTpabaThIBAIOT yMEHUs (OPMYIUPOBATh

UIIOTE3BL, KOHCTPYHPOBATh, IIPOBO/IUTH
BKCIIEPUMEHTHI, OLICHUBATH MOJTy4YEHHBIE
pe3yJIbTaThI.
[Paznen 2. Knerounbiii ypoens (14 4)
13 |KneTouHslii ypOBEHD: obmras  OO01mIast XxapaKTepUCTHKA KIETOYHOTO PENENSIIOT MOHATHS, (OPMHUpPYEMBIE B XOJe
XxapaKTepUCTHKA YPOBHS OpraHu3alu YKUBOTO0.[A3YUYECHUS TEMBL: «KJIETKA», «METOAbl U3YUECHHUS
KneTka — CTPYKTypHas U[KJIETKI, «CBETOBas
(byHKITMOHATIbHAs € AMHULIAMUKPOCKOIHUSD) ,«JIEKTPOHHAS MHUKPOCKOTIHSY,
bk3HU. Kiterounoe CTPOCHHUEKIIETOUHAsI TEOpUs». XapaKTEPU3YIOT KIETKY
OpraHUu3MOB. MHuoroo6pasuefkak CTpyKTYpHYIO U (DYHKIIMOHATBHYIO €IUHUILY
KIETOK. XMMHUUECKUM COCTaB KJICTKH. W3HU, €€ XHUMHYECKHM COCTaB, METOMbI
MeTo 161 U3y4YCHUs KIeTKU.u3ydeHusl. OOBSICHSIIOT OCHOBHBIC ITOJIOKCHHS
(OCHOBHBIE  TOJIOKEHUS KJICTOYHOU[KJIETOUYHON Teopuu. CpaBHUBAIOT MPUHIIMIIBI

[TCOpHH. a00TBEINBO3MOKHOCTHCBETOBOMH



l)ﬂeKTpOHHoﬁ MUKPOCKOIIUYECKON TEXHHUKHU.
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14

OO01Ie cBeneHus O KIIETKax.
Krerounas memOpana

CTpoeHue KIETKH:SApPO, KIETOYHAast
000I0YKa,
MeMOpaHa, LUTOIUIa3Ma, IIACTUABI,
MUTOXOHJIpUH, BaKyosu. daronuros.
[ [nHOIIMTO3

I1a3MaTHu4YCCKasdl

OnpenensitoT MoHATHsS, (HOPMUPYEMBIE B XOJ€

M3YUCHUA TEMBI. «OUTOoIlIa3May, «AOPO»,

(OpraHonuabD», «MeM6paHa», «KJICTOYHAas]

MeM6paHa», «(baroumoa», KIIMHOIIUTO3».

XapakTepu3yloT U CpaBHUBAIOT MIPOIIECCHI
(barorTo3a W TUHO- 1MTO3a. ONUCHIBAIOT
0COOEHHOCTH CTPOCHHUSI YacTeld W OPTaHOWIOB

KJICTKH. Y cTaHaBIMBaOT MIPUYHUHHO-
CJIEICTBEHHBIE CBSA3H MEXKIY CTPOCHHEM KIIETKU

11 OCYILIECTBJICHHEM €10 MPOLIECCOB (ParoIurosa,
CTpoeHHEM U (QYHKIUSIMU KIETOYHOW MEMOPAHBI.

CocTaBIsAIOT MUI1aH naparpada.

15

A npo

SInpo, ero crpoeHue U (QyHKUIUH B
KJIETKE.
[DykaprOThl. XpOMOCOMBIL. XpOMOCOM
HbI HAOOP KIIETKH

[IpokapuoTHL.

OnpenensitoT MoHATHS, GOPMHUPYEMBIE B XOJe
M3YYCHUS TEMBI: «IIPOKAPUOTHD), «IYKAPUOTHD,
<XpOMaTHHY, «XPOMOCOMBD», CKAPUOTHID,
k«COMaTHUUECKHE KIIETKUY», «IUILIOUIHBIA HaOop»,
((TOMOJIOTHYHBIE XPOMOCOMBI», «TaIlUIOUAHBIN
HAO0OpP XPOMOCOMY, «TraMEThD», «SAPBIIIKOY.
X apakTepu3yloT CTPOCHHE SiApa KIETKH U €ro
CBSI3U C SHJOIUIA3MAaTUYECKOM ceThlo. Pemaror
OHOJIOTUYECKHE 3aJaud Ha OIpe/eICHHE Yuciia
XPOMOCOM B TalVIOWJHOM U JUILUIOMIHOM

HaOope

16

[DHIOILIa3MAaTHYECKAS
P1100OCOMEL.
["onpmxu. JIN30cOMBI

CCTh.

Komruiekc

DHIOIUIa3MaTHYECKA
Pruococombr. Kommiexke [opmxn.

J11130COMBI

CCTh.

OnpenenstoT NoHATUS, (HOPMHUpPYEMbIE B XOJI€
M3Y4EHUS TEMBI: «IHAOILIA3MATUYECKasl CETb»,

KPUOOCOMBDY, «KOMITJICKC Tlonpmxny,

K(TH30COMBIY. XapakTepu3syoT CTPOCHHE

MCPCUYNCICHHBIX OpraHonaoB KIICTKHM H HX
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(byHKITHH. Y cTaHaBIUBAIOT

CJICACTBCHHBLIC CBA3M MCXKAY CTPOCHHEM H

IIPUYUHHO-

(byHKLIMSIMEU OHOTIO-
rMYeCKUX CHCTEM Ha NpuUMepe KIeTKH, ef
OpPraHOMJOB M BBIOJHAEMBIX MU (YHKIHI.

PaGoTarotc WLTIOCTPALUSIMU yueOHUKa
CMBICTIOBOE YTEHHE)

17 MurtoxoHapuu. [Mnactunbr.Mutoxounpuu. Kpuctel. [lmactumabl: OnpenenstoT MoHATHS, GOpMUPYEMBIE B XOJE
KneTouynslit IeHT. TeiKOILIaCThI, XJIOPOIIIACTBLM3YyYEHUSI TEMbI: «MUTOXOHIIPUMY, CKPHUCTBI»,
(Opranou/ibl JBUKEHMs.[XxpomorutacTel. I'panel. KietouHsli (TACTUABD), «IEHKOIMIACTBI», «XJIOPOILIACTHD,
KiieTouHble BKIIIOUEHUS [ICHTP. LuToCKeNeT.JkXpOMOILIACTbD), «TPaHbl», «KIETOUHBIN LIEHTPY,

MukpoTpyOoUKH. L{eHTprOIn.(KIIUTOCKENIETY, «MHUKPOTPYOOUKUY,
Bepereno JIeJICHUS. PecHUYKY.|«IIEHTPHOTINY, «BEPETEHO JIEJICHUS»,
DKryTrku. Kinerounble BKIIOUEHUS <PECHUYKI», (OKTYTUKI, «KJIETOYHBIE
BKITIOYCHHS. XapaxkTepusyroT CTpOCHHE
[EPEUYNCIECHHBIX OpPraHOWJIOB KIETKH M UX
(byHKINH. YcTaHaBiIuBaOT MIPUYUHHO-

CIIC/ICTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM W
(byHKIMSIMH OMOJIOTUYECKUX CUCTEM Ha MIpUMeEpe
KIIeTKH, €€ OpPraHOMAOB M BBINOJHSAEMBIX HUMH
(bynkuii. PaGorator ¢ wumoctpanusamMu yueo-
HUKA (CMBICIIOBOE UTCHHE)

18

(OcoOeHHOCTH CTPOEHUS KIETOK
DYKApHOT U TIPOKAPUOT

[ [poxapuoThl. DyKapuOTHI.
AHa3po0bI. CIOpBHI.

UepThbl cXozcTBa M pa3nuyusl KIETOK
[POKApUOT U DYKAPHOT.

OnpenensitoT NOHATHS, (GOPMHUpPYEMbIE B XOJI€
M3y4EHUSI TEMBI: «IIPOKAPUOTHD), «IYKAPHOTHD,
XapakTepusymoT
O0COOEHHOCTH CTPOEHUS KIETOK IPOKapUuoT U

<aHa3p06H», «CIIOPLD».

JlabopaTopHbIEC U IPAKTUYECKUE

bykapruoT. CpaBHUBAIOT OCOOCHHOCTH CTPOCHHUS
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PabOTHI
PaccmaTpuBaHue KIETOK OaKTepHid,
[PACTEHUI U JKUBOTHBIX T10]1

KJICTOK C II€JIbIO BBISIBJICHUSI CXOJCTBA M pas-
MUY U

MUKPOCKOIIOM
19|06006maromuii ypox A CCUMUTISTIUS. Juccummnsnust OnpeaensstoT TOHATHS, (OPMUPYEMBbIE B XOC
A CCUMUITSITINS u nuc-MeTtabonu3m M3YICHUS TEMBI: «ACCUMUJISIIIHSIY,
cuMmIsIng. Metaboansm KIUCCUMILISIIS, «MeTadomn3m». OO0CYXIatoT B
Kjacce MpOOJIEMHBIE BOIPOCHI, CBS3aHHBIC C
poreccaMy 0OMeHa BEIECTB B OMOJIOTHUECKUX
CHUCTeMax
20 DuepreTudeckuii oOMeH BHenomHoe KHCTIOopoIHOC|ONIPEIEISIOT MOHATHS, (popMHUpyeMBIe B XOJe
KJICTKE (bepMeHTaTUBHOE pacuieTyICHUE3yYeHUsT TEMBI: «HETIOJIHOE KHUCIOPOIHOE
[TTFOKO3BI. ['muxomnms. [MomHoepepMeHTaTHBHOE  pacUIeTyICHHe TJTFOKO3BIY,
[KHCITOPOHOE pacCIIeTUICHUETITUKOTIN3, «TIOJTHOE KHCIIOPOJTHOE
rimoko3bl. Kierounoe npixanue. Poib paciiernyieHne TJIFOKO3BD», «KJIETOYHOE]
U TAHUS, IBIXaHUS, TPAHCTIOPTA BIXaHUE». XapaKTEePHU3yIOT OCHOBHBIC JTAIlbl
BEIIIECTB, ylajacHue MPOIYKTOBPHEPTETHUECKOTO oOMeHa B KIIETKaX
oOMeHa B KU3HENIEATEIIbHOCTUOPTaHU3MOB. CpaBHuBaior SHEPreTHYECKYIO
KJICTKH ¥ OpraHu3Ma. b (hHEeKTUBHOCTh TJIMKOJIN3a U KJIETOYHOTO
ITBIX AHHST
21 D0oTOCUHTE3 U XEMOCHHTE3 3HaueHMe dotocunTe3a.  CBeroBasOnpenessitoT MOHITHS, (POpPMUPYEMBIE B XOJI€
(baza QorocunTeza. TemHoBas (daza M3YYEHUST TEMBI: «CBeTOBas ¢aza POTOCHHTE3aY,
(boTocHHTE3A. dortonus BOJBLITeMHOBas (pa3a ¢oTtocuHTe3a», «PoTONMHN3
X eMocHHTE3. XeMmo- TPO(DBLBOAB, «XEMOCHHTE3Y, «XeMOTpOdbI»,
Hutpuduuupyronpe 6akTepun CHUTpUQHUIUpPYIOUIHE OakTepum». PackpbIBaroT
BHAUYCHUE ¢dorocunTE3A. XapaKkTepu3yroT

TEMHOBYIO
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11 CBETOBYIO (pa3pl (hOTOCHMHTE3a MO CXEeMe,
npuBeACHHOBYYeOHUKE. CPaBHUBAIOT
mporiecchbl OTOCHHTE3a i XEMOCHHTe3a. Pernrarot

pvaéTHHe MaTCMaTHUYICCKUC 3aJa4u,
OCHOBAHHBIC Ha (baKTI/I‘leCKOM OHOJIOrNYECKOM
MaTCpUalic

22

IABTOTPO(BI U TE€TE- POTPOPHI

ABTOTPO(BI. I'erepotpodsr.

DOTOTPOPHI. XeMOTpodHI.
Canpodurtsl. [Tapazutsl. I'ono3oiiHoe

IMUTaHHUC

OnpenenstoT NOHATHS, (GOpMHUpPYEMbIe B XOJe
3yYeHUS TEMBI: «aBTOTPOMBI», «IeTepoTpOdbD»,
«poTOTpO(dBI», «XEeMOTPODBI»,
<IIapasuTh»,

«canpoguTh,
«TOJI030MHOE IMUTaHUE.
CpaBHHMBAIOT OPTaHU3MBI 110 CIIOCOOY MOTyYEHHUS
[MUTATEIILHBIX  BEICCTB. CocTaBlsIoT CXeMY)
«Kimaccudukanust OpraHu3MoB IO CIIOCOOY

MUTAHUS) CIIPUBEICHUEMKOHKPETHBIX

PUMEPOB (CMBICIIOBOE YTEHUE)

23

CruTes 0eIKOB B KIIETKE

CuHTe3 O€ENIKOB B kierke. [en.
['eneTnueckuit koa. Tpumer. KomoH.
[[panckpumnys. AHTHKOIOH.

[['pancisinus. [onrcoma

OnpenensioT MOHATHS, (OPMUPYEMBIE B XOJ€
M3YUYEHUSI TEMbI: «T€H», «TCHETUYECKUH KO,
(TPUILIIETY, «KOJIOHY,
<TPAHCKPUIIIUS), «AHTUKOJIOH», «TPAHCIISIUI,

(TIOJIICOMAY. XapakTepu3ymT MPOIIECCHI,
CBsI3aHHBIE C OMOCHHTE30M O€jKa B KIIETKE.
OIKUCBIBAIOT TIPOIIECCHI TPAHCKPHIIIIUHY]
TPAHCIISIAK, TPUMEHSS TPHUHIUI KOMILIEMEH-

TAPHOCTU U IT'CHCTHYCCKOI'O KOAa

24

/leneHnue kneTku. MuTo3

DKU3HEHHBIA 1IUKIT KJIETKH. MHuTo3.

[TaTepdasa. [Ipodasza. Meradasa.

Anadaza. Tenodaza. Penymmkanus.

OnpenensoT MOHATHS, (HOPMUPYEMBIE B XOJ€
M3YyUCHUS TEMBI: «MHTO3», «UH-

repdazar, «mpodaza», «meradazay, «anadazay,



|Xp0MaTI/I,Z[I>I. Lentpomepa. BepereHo |«Teno¢)a3a», «PeAYTUTHKAIMS, «XPOMaTHUABLY,
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NNCIICHU A

(HECHTPOMCpa», «BCPECTCHO JCICHUA) .

XapakTepusyroT OuoornuecKoe 3Ha4YCHUE
MUTO3a. OTHCHIBAIOT OCHOBHBIE (Da3bl MHTO3A.
Y cTaHaBAMBAIOT MPUYUHHO-CIICICTBEHHbBIE CBSI3U

MCKIY ITPOAOIZKUTCIIBHOCTBIO ACIICHUA KIICTKU U

[POJOJIKUTEIBHOCTBIO OCTaJIbHOT'O 1epuoia
PKM3HEHHOTO LIUKJIA KIETKU
250600maromii ypok
[Paznen 3. Opranu3mMeHHblil ypoBeHb (13 1)
26 [Pa3MHOXKEHHE opra-O0mas XapaKTEePUCTUKA OpFaHI/ISMeHHOFOpreILeJIS{IOT MOHSTHS, (OPMUPYEMBIE B XOJ€
HH3MOB ypoBHsl. Pa3mHoxeHue OpPraHU3MOB.[M3YYEHUSI TEMBI: «Pa3MHOXKEHUE OPraHU3MOBY,
becrionoe pasmHoxenue. [loukoBaHue. «Oecronoe Pa3MHOMKEHUEY,
Jlenenne Tena Hagsoe. Cropsl. Berera- KMTOYKOBAHUEN,«IETICHUE Tenay, «CTIOpBI»,
TUBHOE pa3MHoOkeHue. [lonoBoe pasmHo- <BET€TATUBHOE Pa3MHOKEHUEY, «IMOJIOBOE
pkenue. ['ametsl. ['epmadponuter. Cemen- Pa3MHOXKEHHEY, «TaMeThD), «repMaQpPOAUTHI,
HUKH. SAnyHuKH. CnepMaTo30UIbl.[«CEMEHHUKIY, «STMUHUKN, «CTIEPMATO30UIbI»,
SlinexieTku GIMLEKIIETKW» . XapaKTEPU3YIOT OPraHU3MEHHbIN
YPOBEHb OpraHU3allMH KUBOTO, TIPOIECCHI
becriosnoro 1 TIOJIOBOTO Pa3MHOKEHU,
CPAaBHUBAIOT UX. OnuceIBaOT croco0b]
BEr€TATUBHOTO PA3MHOKEHUS
pactenunii. IIpuBOAST mNpuMeEpsl OpPraHU3MOB,
Pa3MHOXKAIOIINXCS TTOJIOBBIM U OECIIONIBIM MTyTEM
27 |Pa3BuTHE noyIoBBIX|CTaMM  Pa3BUTUS  TIOJIOBBIX  KIIETOK. OnpenenstoT MoHATHS, GOpMUPYEMBIE B XOIE
KJIETOK. Meiios.[lamerorenes. Ilepuon pasmuoxenus. Ile- M3YUYEHUS] TEMBbI: «TaMETOIEHE3», «IEePUOJ]
O1171010TBOpEHME puon pocta. [lepron cozpeBanus. Meiios: PAa3MHOXEHUS», «IEPUOJ POCTA», «IEPUOJ




eno3 I m wmeiio3 1. Konbroranus.co3peBanusy, «Meno3 I», «menosll»,
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Kpoccunrosep. HanpasutenbHble Tenbla.
OnnonorBopenue.3urora. Hapyxuoe

OTLIOOTBOPEHHUE. BayTtpennee
OTLIOJIOTBOPEHHUE. JBoitHOE
OTLIOI0TBOPEHHUE y MMOKPHITOCEMEHHBIX.
DHAocepM

(KKOH'BIOT AN,
(HATPAaBUTEJIbHBIC TEJIBIA», «OTUIOAOTBOPEHHUEY,

«Kpoc- CUHIOBEPY,

(3UTOTaY, «HAPYKHOE OTUIOIOTBOPEHUE,
<BHYTPEHHEEOIIJIOIOTBOPCHHEY, < TBOMHOE

OTIOZIOTBOPEHHUE Y TIOKPBHITOCEMEHHBIX», «IHII0-

CriepM». XapakTepU3YIOT CTaJAUU Pa3BUTHUSA

ITOJIOBBIX KJICTOK M CTaAWM MEi03a II0 CXeMaM.

CpaBHMBAIOT MHUTO3 W Melo03. OOBICHSIIOT

01 OJIOTMYECKYIO CYLIHOCTb MHUTO3a u
OTLII0I0TBOPEHUS
28 MuuBUyapHOE pa3-lOHTOTreHe3. DMOPHOHANBHBIN TEPUO]] OH- OrpeaensioT NOoHATHS, (opMUpyEMBbIE B XOJI€
BUTHE opranu3MoB.[roreneza(amobpuorenes). [ loctomOpu- M3YYEHUSI TEMBI: KOHTOTEHE3», «IMOPHUOHATBHBII
brioreHeTn4ecKuit 3aK0H OHAJILHBIA TIEpHOJ] OHTOTeHe3a. [Ipsimoe epro;I OHTOTEHE3a (ambOpuorenes)»,
pazsutue. Henpsmoe pasBurue. buorene- KIOCTAIMOPHOHATIBHBIN Mepuo/I OHTOTEHE3a»,
TUYECKUN 3aKOH. 3aKOH 3apOJbIIIEBOIO KIIpSIMOE  PAa3BUTHEY, «HEempsAMoe pa3BUTHEY,
cxoJicTBa. PuoreHes <3aKOH 3apOIBIIIIEBOTO CXOJICTBaY,
(OMOTEHETUYECKHIA 3aKOHY, «purorenesy.
X apaKkTepu3yroT HePUOIBI OHTOTEHE3a.
OnuChBalOT  0COOEHHOCTH OHTOTEHE3a HA
npuMepe
pa3IUYHBIX Tpynn opraHu3MoB. OOBACHAIOT
OHOJIOTHYECKYIO0 CYITHOCTh OMOTreHEeTUYECKOTO
BAKOHA. YcraHaBIMBaOT MIPUYMHHO-,

CJICACTBCHHBIC CBA3HU HAa IPHUMEPEC JKNUBOTHBIX C
IMPAMBIM U HCIIPAMBIM Pa3BUTHEM

29

(O600maromuii ypok

30

3aKOHOMEpPHOCTH

Ha

u

HacnencTBeHHOCTh

N3MCHYHNBOCTD

OnpenensitoT MoHATHS, (OpPMHUPYEMBIE B XOJe



|CJ'I€I[OBaHI/I$I an/I3HaKOB,|CBOI710TBa OpraHu3MoB. 3aKOHOMEPHOCTH |143yquI/1$1 TEMBbI: «THOPHI0JIOTHYECKUN METO,

122



yCTAaHOBJICHHBIE I'[nacnenoBanust NpU3HAKOB, YCTAHOBJICHHbBIE <YUCTBIE JUHUWY, «MOHOTUOPUTHBIE
Mennenem. Mowno-[". Mennenem. MoHOTHOPUIHOECKPEIIUBAHIS, «aJseabHbIe TEHBD»,
rMOpUIHOE CKpEIIBaHUE CKpEILLMBaHUE. [Mutonornyeckue OCHOBBIKITOMO3UT'OTHBIE U TETEPO3UTOTHBIE OPraHU3MBDY,
3AaKOHOMEpPHOCTEN HaCJIEJJOBAHUS MPUKIOMUHAHTHbIE u peleccuBHbIC MIPU3HAKNY,
MOHOTHOPHIHOM CKPELIMBAHNMN.[PACIIEIUIEHUE», «3aKOH YHCTOTBI TaMeT».
[ 'nOpunonornyeckuit METO/I. Uucthie[XapakTepu3yroT CyIIHOCTh THOPUAO0IOTHIECKOTO
TMHUYM. MOHOTHOPHUAHBIE CKPEIIUBAHMUS. MeToa. ONUCHIBAIOT OMBITHL, TPOBOAUMEBIE [
AJlenbHbIE TE€Hbl. ['OMO3UTOTHBIE U Mennenem 1o MOHOTHU0- pUIHOMY
reTEepO3UTrOTHHIE OpPraHU3MBbI.CKPELUBAHUIO. CocraBisoT CXEMB]
J[OMUHAHTHBIE U PELIECCUBHBIE MPU3HAKH. CKpEILMBaHNUS. OOBsICHSIOT LIUTOJIOTUYECKUE]
Pacuieruienre. 3aKOH YUCTOTHI TAMET. OCHOBBI 3aKOHOMEPHOCTEN HaCJIEeI0BAHMS]
JlaGopaTopHbIe U MPAKTUYECKUE PaOOThI [TPU3HAKOB P MOHOTHOPHUIHOM CKPELIUBAHUU.
Pemenne TEHETUYECKUX 3a1a4y HalPematoT 3aa4u Ha MOHOTHOPHUIHOE
MOHOTHOPHIHOE CKPELMBaHHUE CKpELIMBaHNE
31|Henomnnoe noMmuHupo-lHenonnoe nomuHupoBanue. ['eHoTHn u OnpenensioT NOHATUS, (GOpPMHUpPYEMbIE B XOJI€
BaHUE. I'enotun upeHoTHn. AHANIK3UPYIOLIEE CKPEIIUBaHHE. M3Y4YEHUsI TEMBI: «HEIMOJIHOE JOMMHHUPOBAHHEY,
(beHOTHII. Amnanuzu-JlabopaTopHble U IpaKTHYECKHE paOOTHI (TCHOTUT, «(DEHOTUTI» ,«aHATTH3HPYIOLIee
pyolIee CKpeLBaHUuE PerieHre reHeTUYecKUX 3ajjady Ha Hacle- CKPELIMBAHUEY. XapakTepusyroT CYLIHOCTH
lIOBaHUE MPU3HAKOB MPU HETIOIHOM JI0MU- AHATM3HPYIOIIETO ckpemuBanusa.  CocTaBisoT
HUPOBAHUH CXEMbl CKpermMBaHus. Pemalor 3amaun Ha
HACJIEIOBAHUE MPU3HAKOB  TIPHU HETIOJTHOM
ITOMUHUPOBAHUU
32 [TurubpunHoe ckpe-{lurubpuaHoe ckpeumBanue. 3aKOH He- OnpenensitoT MoHATHS, GOpPMHUpPYEMBIE B XOJe
[IMBaHUE. 3aKOH He- 3aBHCUMOIO  HACJIeOBaHUs MPU3HAKOB.[A3YUCHHS TEMBI: « TUTUOPUIHOE CKpPEIIBAHHE,
BaBHCHMOTO Hacneno-[lomurudpuaHoe  cKpenBaHHe. PemérkalzakoH HE3aBHCHMOTO HacJIEJOBAHMUs
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BAHUS IIPU3HAKOB

[[enHeTa.

JTaGopaTtopHbIe U TPAKTUYECKHUE PaOOTHI
PerieHre reHeTMYECKHX 3aJad Ha AUTU0-
pUHOE CKpEIIUBaHUE.

MPU3HAKOBY, «IOJUTHOPUIHOE CKpELIMBAaHHUEY,
«pemieéTka Ilennera». JlaloT XapakTEpUCTUKY U
OOBSCHSIOT CYIIHOCTh 3aKOHA HE3aBHCUMOTO
HacJIeI0BaHUs NMPU3HAKOB. COCTaBISIOT CXEMBI
ckpemmBaHusg U pemwétku [lennera. Pemaror

3aJ]a41 Ha I[I/IFI/I6pI/II[H0€ CKpCIIMBAaHUC

33

['emetuka noma. Cren-
lTeHHOE C IIOJIOM Ha-
CJIEIOBAHUE

['eHeTuka nosia. HacnenoBaHue npu3HaKkoB,
CLEIUICHHBIXCITOJIOM. A yTOCOMBI.

[TonoBBIE XpOMOCOMBI. ['OMOTramMeT- HblM U
rereporameTHblii noJ1. CuerjieHue TreHa ¢
[0JIOM.

JlaGopaTopHbIE U MPAKTUYECKUE PaOOTHI
PerieHne reHeTUYecKUX 3ajlad Ha Hacle-
[IOBAHME MPU3HAKOB, CLIEIUVIEHHBIX C TI0JIOM

OnpenensroT MOHITHs, (HOPMUPYEMBIE B XOJe
M3Y4EHUS] TEMBI: «ayTOCOMBI», «IIOJIOBBIE
XPOMOCOMBI», «TOMOTaMeT- HBII 10J1»,
<FETEPOraMEeTHBIM TOJ», «CLEIUIEHHE T'eHa ¢

mosom». JlatoT XapakTepUCTHKY U OOBSICHSIOT
3AKOHOMEPHOCTH  HACJEJOBaHMUS MIPU3HAKOB,
CLEIUICHHBIX C 0JI0M. COCTaBIISIIOT CXEMBI CKpe-
[IMBaHUS. Y CTAHABIUBAIOT

[IPUYMHHO-CJICACTBEHHBIE CBS3M Ha NpUMEpPE
BABUCUMOCTH Pa3BUTHsS Tojla 0col0u OT eé
XPOMOCOMHOT0 HaOopa. Pemator 3agaun Ha

HACJICAOBAHNEC IIPHU3HAKOB, CHICIUVICHHBIX C I10JIOM
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34

O600maromuii ypox

Onpenensitor MoHATHS, (HOPMUPYEMBIE B XOJ€

3aKOHOMEPHOCTH Haciencreennas U HEHACJICJCTBCHHASM3YYCHUS TEMBI: «M3MEHYHUBOCTbBY,
M3MEHYMBOCTH: M3MEHYMBOCTb. 3aKOHOMEPHOCTH MOJTUDUKALIUNY, «MOM(pUKAITMOHHA
MO HUKAIIMOHHAS M3MEHYMBOCTH: MOIUGHUKAIIMOHHASI3MEHYUBOCTDY, «HOPMapeaKLn». Xa-
M13MEHYUBOCTD. HopmausmenunBocts. Monudukanuu. Hopma AKTEpU3YIOT 3aKOHOMEPHOCTH Moaupu-
peakuuu pEeaKIUN. ALMOHHOU W3MEHUYNUBOCTH OpraHu3MOB.
JlaGopaTopHble U MIPaKTUYECKHE pabotelflIpuBoasAT  MpUMEpHI MOAU(PUKAITMOHHOM
BhIsiBIIeHNE N3MEHYMBOCTH OPTaHU3MOB M3MEHYMBOCTH U MPOSIBICHUN HOPMBI PEaKIUH.
Y CTaHAaBIMBAIOT MPUYHMHHO-CIEA- CTBEHHBIC
CBSI3M Ha INPUMEPE OPraHU3MOB C IIUPOKOH H
y3KOM HOPMOU peakiuu. BrimosnHston
[IPAKTUYECKYIO paboty o BBISIBIICHHIO
M3MEHUYNBOCTH Y OPraHU3MOB
35[3akoHOMepHOCTH 3aKOHOMEPHOCTH M3MEHYMBOCTH: MYyTa- OnpenenstoT NOHATHS, (GOpMHUpPYEMbIE B XOJI€
M3MEHYMBOCTH: [IMOHHAsl M3MEHYMBOCTb. [IpmymHbl MyTa- M3y4EHUS  TEMBI: «TEHHBIC MYTaLAn»,
MyTallMOHHAs uii. ['eHHbIE, XPOMOCOMHBIE U TCHOMHBIE <XpOMOCOMHBIE MYTaLHn», «T€HOMHBIE]
M3MEHYMBOCTD MyTanuu. YTparta. lenenus. Jlymmkanus. MYTaLUun», «yTparay, «Jenenns»,
ITuBepcus. Cungpom JlayHa «AyTUIMKaus», «KAHBEPCUS»,
[ lonmumuionnna. Konxunud. MyrareHHsie «CUHJIPOM [ayHay, «TIOJIMIITION U,
BEIIECTBA <KOJIXULIUHY, «MyTareHHbIE BELIECTBAY.
XapakTepu3yrT 3aKOHOMEPHOCTH MYTAllMOHHON
M3MEHYMBOCTH OPraHu3MOB. [IpuBoaAT mpuMepsl
MyTaluil  y OpPraHHU3MOB. CpaBHuBaro1
Mo UKaIUUUMyTanun. O0CyK1atoT
MpoOIeMbl H3MEHYUBOCTH OPTaHU3MOB.
36|OCHOBHBIE METOJbI Ce- Cenexkuusi. ['mOpunmzamus. MaccoBblii OnpenensitoT NOHATHS, (GOpMHUpPYEMble B XOJI€
JICKIIUU pacteHuii,ot6op. MuauBuayanbHbI 0TOOD. UncThled3y4eHHs TEMbI: «CEJIEKIMS, KTHOpUIN3alus»,




125



PDKUBOTHBIX U
OPTaHU3MOB

MUKPO-[TUHUHU. BIM3KOPOICTBEHHOE CKPEIIMBAHNE.
["eTepo3uc. MexBuaoBas rUOpPUAU3AIHA.
l1cKyCCTBEHHBIM MyTareHes.

TEXHOJIOTUA. AHTHOMOTUKU

buo-

K(MacCOBBII 0TOODP», «MHAUBUAYATbHBINA OTOOPY,
KUUCTBIE JINHUWY, «OJIU3KOPOJICTBEHHOE CKpe-
[IIUBAHUEY, «TETEePO3UCH, «MEXBU0BAas
rUOpUAN3alNg», «UCKYCCTBEHHBIH MyTareHesy,

(< OMOTEXHOJIOTHS, «aHTUOUOTHUKH.
X apaKkTepu3yI0T METO/IbI CENIEKIIMOHHON PabOTHI.
CpaBHUBAIOT MacCOBBIN 51 VHJVBH1yaJIbHBIN
0TOOD. ['0TOBAT COOOIIEHUS K YPOKY-CEMUHADPY

«Cenexust Ha CITy>k0€ 4eIoBeKa.

37

000010
yPOK-CEMHHAP

Cenekuus Ha Ciry>x0e uenoBeka

BricTynaioT ¢ COOOIIEHUAMH, OOCYXKAAIOT
COOOILIEHUS C OJJHOKJIACCHUKAMU U YUUTEIISIMU.

[Paznea 4. [lonyIS{HOHHO-BUA0BOI YPOBEeHb (8 1)

38

[ lonynsaMoHHO-BUI0-
BOM  YPOBCHbB:
XapaKTEPUCTHKA

OHSITHE 0
obmasipuna. Kpurepuu Buga: Mophororuueckui,
(bU3HOJIOTHYECKUI, TeHETUICCKUH,
HKOJIOTUYECKUil, reorpaduye-

CKHi, ncropuueckuil. Apean. Ilonmynsanus.
CBOIICTBa  MOMYJISALUMN.
cooOI1IeCTBa.
JlaGopaTopHbIE U MTPAKTUYECKHE PAOOTHI
[13ygenne  MOpQOIIOTHYECKOTO

BH /1A

Buje.l[puznaku

Bbuotnueckue

KpUTepus

IOnpez[ensHoT NOHATHUS, (OPMHUpPYEMBbIE B XOJI€
M3yUCHHSI TEeMBI: «BUA», «MOpdomornyeckuii

KpUTEPHA BUAA», «PUIHO-

JIOTUYECKUNA KPUTEPUN BUIA», «TCHETHYECKHUI
KpPUTEPUI BUAA», «IKOJIOTMYECKUN KPUTEPUU

BUIIa»,  «reorpaduyecKuit KpUTEpHil BUIAY,
(UCTOPUYECKUI KpUTEpUN  BUIA», «apeai,
(TTOTTY IS, «CBOMCTBANIONYJISIUID,
KKOMOTHYCCKHE COOOIIECTBAY. JaroT
XapaKTePUCTUKY  KPUTEPUEB BHJIA,

[TOMYJIALUOHHON CTPYKTYpbl BUAAa. ONHCBIBAIOT
cBOMCTBANONMYJISAIHN. OOBSICHIIOTPOJIb
PENPOYKTUBHON HM30JIALIAN B IOJJAEP>KaHNN
[1EJIOCTHOCTY BUJ1A. BBINIOJIHAIOT IPAKTUYECKYIO

Io

padoTy U3y4YCHUIO MOP(]OIIOTHYECKOTO



IKpI/ITepH;{ Brja. CMBICIOBOE YTEHUE.
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39 Pkonornyeckue pakToOpsI [loHATHE 00 SKONOrMUECKUX (QakKTopax. OnpenensioT MOHATHS, (OPMUPYEMBIE B XOJ€
11 yCITOBUS CPEbI Y croBust cpezipl. JKkonoruueckue HhakTopbl: M3yUEHUS TEMbI: «a0MOTHYECKHE IKOJIOTUYECKUE
abuoTHueckue, OHOTHUYECKHE, aHTpo-(bakTopsl», «OUOTHUYECKHE 9KOJIOTUYECKHE
[IOTE€HHBIE. DKOJIOTHUECKHUE yCIoBUS:(DaKTOPBI», «AHTPOINOTCHHBIE SKOJIOTHYECKHE
TeMmIepaTypa, BIaXXHOCTb, CBeT. BTopuu- (hakTOpBD», «3KOJIOTUYECKHE YCIIOBUS,
HbIE KIUMaTH4Yeckue (axTopbl. BiusHue <BTOpPUYHBIE KIMMaThyeckue (axtopsl». [laror
BKOJIOTUYECKUX YCIIOBUIN Ha OPTaHU3MBI. XapaKTEPUCTUKY OCHOBHBIX AKOJIOTMYECKHUX|
B3anMOCBsI3b OPraHU3MOB C OKPYKAFOIIEH (bakTOpOB M yCIOBHUI cpenbl. YCTaHaBIUBAIOT
cpenoil. Cpema — HMCTOYHHK BEILECTB, PUYMHHO-CJIEICTBEHHBIE CBSA3UM Ha IMpUMEpE
bHeprunurHdopmanuu. Bnusaue BIUSHUS 9KOJIOTUYECKUX YCIIOBHM HA
PKOJIOTHYECKUX (PaKTOPOB HA OPTaHH3M. opranu3Mbl. CMBICIIOBOE UTEHHE
40 [[TpoucxoxxaeHue BujoB.[Cucrema u IBOJIIOLIMS oprannueckorojOnpeAensoT MoHATUsA, (GopMupyemsle B Xoje
PazBuTHe 3BO-MHUpa. Bua — OCHOBHasg cuctemMarnyeckas 13y4E€HUATEMBI: «3BOJIOLUS» ,«TEOPHUS
ITFOLTMOHHBIX eaunuia.lIpoucxoxenue BuioB. Pa3Butue JlapBrHa», <« IBUXKYIIUE CHUJIBI SBOJIIOLIMIY,
[TpEICTABICHUI HBOJIFOLIMOHHBIX MIpeICTaBICHUN.(KU3MEHUYNBOCTBY, «00pb0a 3a CyIIeCTBOBAHUEY,
(OcHoBHBIE NoJIokeHUs Teopur Y. JlapBuHa. <€CTECTBEHHBIN 0TOOP», «CHHTETHYECKAsT TEOPHUS
Dpomonus. Teopust [dapBuna. J[Bmxyiiuve HBOTIONMKNY. J[al0T XapakTEpUCTUKY W CpPaBHU-
CHJIbI SBOJIIOIIUHN: H3MEHUYHUBOCTH, OOpb0a 3a BAlOT SBOJIOLMOHHBIE npencTtaBieHus XK. b.
CYIIECTBOBAHUE, E€CTECTBEHHBIH OTOOD. JlaMapka ¥ OCHOBHBIE MOJIOKEHUs yueHus Y.
CuHTETHYECKAst TEOPUS IBOJIIOLINH. JlappuHa.  OOBICHAIOT 3aKOHOMEPHOCTH
HBOJIOLIMOHHBIX IPOLECCOB C MO3ULUN yueHus Y.
JlapBrHa. ['0TOBAT COOOIICHNS WITH TTPE3CHTAIINH
o Y. /lapBuHe, B TOM 4HCII€ C UCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX TexHoNorui. Pabortaror c
[ IHTepHETOM KaK C UCTOYHUKOM HH(MOpMAIUH.
41 [Monynsuus KaK ane-[lonynsunonHas reHetuka. 3MeHUMBOCTH OnpenensitoT NOHATHS, (GOpMHUpPYEMble B XOJI€
MEHTapHas eauHuIareHodoxaa M3YUYEHUS  TEMbl: «IOMYJISIIIMOHHAS TeHETUKAY,
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PBOJIFOIINH

<T€HO(QOHI. HaspiBaror IIPUYUHBI
3MEHUYMBOCTH reHodonaa. [IpuBoasaT npumMepsl,
[TOKa3bIBAIOLINE PUCTIOCOOUTETHHBIH

aJIaNTHBHBIIN ) XapakTep U3MEHEHUH reHo(oHa.
O6cy)xaatoT POOIEMBIIBIKY ILIUX cuin
BBOJIIOLMHM C MO3UIUI COBPEMEHHOM OMOJIOIHH.

(CMBICTIOBOE UTCHUE.

42

boprba 3a cymecTBo-
BAHUE M €CTECTBEHHBIN
0TOOp

DakTophI IBOJTIOIUH: HaCJIe/ICTBEHHAs
M3MEHUYNBOCTh, OOpH0a 3a CyIIeCTBOBaHUE,

CCTECTBEHHBIN 0TOOD.

OnpenensioT NOHATUS, (HOPMUPYEMBIE B XOJI€
M3YUeHUS TEMBI: «BHYTPHBHOBas OoprOa 3a
CYIIIECTBOBaHME», «MEXBHIOBas Oopbba 3a
CyIlIECTBOBaHHUEY, «OOpHOa 3a CYIIECTBOBAHUE C
HEOIaronpUsITHBIMU

YCIIOBUSIMU cpenb»,

K(CTAOUITU3UPYIOIITU I €CTECTBEHHBIN OTOOPY,
KJIBIDKYIITUHECTECTBEHHBIMOTOOPY. Xa-

pakTepu3yoT GopmMbl OOPHOBI 32 CYIIECTBOBAHUE

1 €CTeCTBEHHOTO 0TOOpa. [IpuBOAAT IpUMEpHI UX
nposiBIeHUsBIPUpoe.PazpabaTriBatoT

DKCIIEPUMEHTHI 110 U3YyYEHUIO AecTBU 0TOODA,

KOTOpbIE CTaHYT OCHOBOM Oynymiero y4deOHO-
[ICCIIeIOBa- TENbCKOro mpoekTa. (CMBICIOBOE

UTCHUC.

43

BrooOpa3oBanue

Pe3ynbTaTel  3BOJIOLM: MHOrooOpasue
BH/IOB, IPHCIIOCOOJICHHOCTh OPTaHU3MOB K
cpene

MUKPOSBOJIIOINH.

obutanus.Ilonsrue 0|
N3onsuus.
PenpoayktuBHas wu3onauusa. BumooOpa-
3oBaHue. | 'eorpaduueckoe BHmI000pa3oBa-

OnpenenstoT NoHATUS, (HOPMHUpPYEMbIE B XOJI€

M3YUCHUA TCMBI: «MHKPOIBOJIIOLUAY,

U3OJISIITUSY , «PETTPOTYKTUBHAS W30JISALIUS,
KBU000pa30BaAHUEY, «reorpaduueckoe]
BHI000pa30BaHuey. XapaKTepU3ylOT MEXaHU3MbI

reorpauIecKoro BH1000pa30BaHMs v

HHC

M CII0JIb30BAHUEM PUCYHKA y‘le6HI/IKa.
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CMBICTIOBOE YTCHUC C MMOCJICAYIOIINM]
BbIABMOKCHUCM THUIIOTE3 O APYIrHX BO3MOXKHBIX
MCXaHHU3MaXx BI/I,[[OO6paBOBaHI/I$I.

44 Makpo3BoJoLUs [lonsTre o makposBomony. Hanpasnenus Onpenenstor NOHATHS, (HOPMHUpPYEMbIE B XOJI¢
MaKpO3BOFOIIHH. [Tytn JOCTIDKEHUS[3YYSHHUS TEMBI: «MaKpOIBOIIOLIUS,
OHMOJIOTHYECKOTO Tporpecca (HATIPABJICHHS HBOJTIOITUI, «OMOJIOTHYECKHH
porpecc, «OMOJIOTHYECKHHA perpeccy,
«@apomopho3», «uavoasanTa- LU,
JIereHepaLus». XapakTepu3yoT IJIaBHbIE
HarpasyieHus 3BotoInH. CpaBHUBAIOT MUKPO-
MaKpOAIBOJIIOIHUIO. OO0cyxmaT poOJIEMBI
MaKpOIBOITFOIIHA c OTHOKITACCHUKAMHH
yauteneM. PaboTaoT ¢ JOMOIHUTETHHBIMHU
MH(QOPMALMOHHBIMA HUCTOYHUKAMHU C LEJBIO
[0JTOTOBKHCOOOCHUSUINMYJIbTUME-
uanpe3eHTau 0 (pakTax, JOKa3bIBAIOIINX
SBOJTIOLUIO.
45 (0600marIUi ypoK-ceMHUHAP
[Pazgen 5. IkocucTeMHbIii ypoBeHb (6 1)
46 Coo0miecTBo, 9KOCHC- [JDKOCHCTEMHAas OpraHu3anus xuBo|Onpenenstor NOHATHS, (HOPMHUpPYEMbIE B XOJI€]
TemMa, OMoreoneHo3 npupoabl. buoTrnueckoe cooOIIecTBO, MU M3yYCHHUS TEMBbI: «OMOTHYECKOE COOOIIECTBOY,
OroIeH03. JKocucTeMa. broreoneHos. «OHOIICHO3Y, «IKOCHUCTEMAY, «OHOreOIICHO3Y.
OnHCHIBAIOT U CPaBHUBAIOT IKOCUCTEMB]

[pazinyHOro ypoBHs. [IpuBoasT npumepsl

PKOCHCTEM DPA3HOIO ypOBHs. XapaKTepU3YHOT



AKBAPHUYM KaK UCKYCCTBCHHYIO DKOCUCTEMY
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u CprKTypa]BI/IILOBoe

47 (CoctaB paszHooOpasme. Mopdono-Onpenenstor NoHITHs, POopMUPYEMBIE B XOJI€
cooO1iecTBa rMYecKass M IPOCTPAHCTBEHHAs CTPYKTypa M3Y4CHUS  TEMBL: «BUJIOBOE pasHooOpasue»,
cooOmectBa. Tpoduueckas CTPYKTYpPaj«BHIOBOM  COCTaBy, «aBTOTPO(DBI»,
cooOmectBa. ITumesas nemns. [umesas reTepoTpOdHI», «IIPONYLICHTBI,
cetb. JKuznennsie (opmer. Tpodudeckmii (K(KOHCYMEHTBD), «PELYLEHTBD», «IPYCHOCTBY,
YPOBEHb pEIKUE BUIBD», «BUJBI-CPENOOOpa30BATEINY.
X apakTepu3yroT MOP(OIOTHIECKYIO u
[TPOCTPAaHCTBEHHYIO CTPYKTYpY COOO0IIIECTB.
AHATU3UPYIOT CTPYKTYPY OHMOTHYECKHUX CO00-
[1IECTB 10 CXEME
48 [Me>XxBHIOBBIE OTHO-[T' B! onotnueckux|OnpenensitoT MoHATHs, (GOPMUPYEMBIE B XOJ€
[IICHUS  OpPraHU3MOB B[B3aMMOOTHOIIIEHUH. B3anumoeiicTBue M3Y4EHUS TEMBL: «HEUTpAIU3M», «aMEHCATIU3M,
DKOCHCTEME pa3HbIX BUJIOB B HKOCUCTEMEKKOMMEHCATU3MY, «cuMOuno3»,
KOHKYPEHILIMs, XMIIHUYECTBO, CHUMOMO3, KIIPOTOKOOTIEpALIVSD, «MYTYyau3M»,
mapasuTusMm). [Iumessie CBA3HU B((KOHKYPEHLIH», «XUIIHAYECTBOY,
bkocucTreMax. HelitpanuzM. AMeHcanusm. <apasuTU3M». PelaroT 3K0JI0rn4ecKue 3a1auu
Kommencanusm. Cum6uo3. [Ipotokoomnepa- Ha MIPUMEHEHUE 3KOJIOTUYECKHUX
us. Myryamusm. Konkypennus. Xuni- 3AKOHOMEPHOCTEMN. [IpuBogaT [IPUMEPBI
HiuecTBO. [lapazutuszm [10JI0’KUTENBHBIX u OTpHUILATEIbHBIX|
B3alMOOTHOIIEHUH OPraHU3MOB B MOMYJISALIUAX
49[ToTokn  BemecTBa y[[IoTOKM BelecTBa U SHEPTUU B IKOCUCTE- OnpenensioT NOHATUS, (OPMHUpPYEMbIE B XOJI€

PHCPIHUU B OKOCUCTEMC

MC. HI/IpaMI/II[BI YUCJICHHOCTH M OMOMACChI

M3Y4YEHUS TEMBI: «IIHpaMHUAA YHMCIEHHOCTU U
orioMaccel». JlaloT XapakTEepUCTUKY POJIH
ABTOTPO(HBIX U FETEPOTPOPHBIX OPraHU3MOB B
bKocucTeMe. PematoT skonorndeckue 3ajauu Ha

IMPUMCHCHHUEC SKOJOTUYCCKUX SaKOHOMepHOCTeﬁ

50

(Camopa3BUTHE

7K0-{CaMOpa3BUTHE IKOCUCTEMBI. DKOJIOTHYE-,

OnpenesnsitoT NoHATHs, HOpMUpPYEMbIE B X0J1€
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CHICTEMBI. JKOJOrnuecKas

CKasd CYKICCCHA. PaBHoBecue. HepBI/I‘IHaSI

HU3Yy4YCHUSA TCMBI: «PABHOBCCHC», «IICPBUYHAA

CYKIIECCHS Cykieccus. Bropuunas cykneccus CYKIIECCHS, «BTOpUYHAS CYKIICCCHSI.
X apaKTepu3yoT TIPOIIECCHI CaMOpPa3BUTHS]
sKkocucTeMbl. CpaBHUBAIOT MEPBUYHYIO U
BTOPUYHYIO CYKIECCHH. Pa3pabaThIBalOT IUIaH
yPOKa-IKCKYPCHH
51 106006maronTHit YpOK-[DKCKypcHs B OMOTe0IIeHO3
DKCKYpCHS

[Paznes 6. buocdepnsblii ypoBensb (11 1)

52 buocdepa. Cpenoob-buochepa — rmobampHas SKOCUCTEMA. OnpenensitoT moHsATUS: «Onochepay, «BoaHAS
pasyromas JAesTeIbHOCTD Cpenoobpa3yromas JeSITeTbHOCTD cpefa», «Ha3eMHO-BO3IyIITHAS CPEIay, KIIOYBAY,
OPraHU3MOB opranusmMos. B.I. Bepnanckuit —{«opraHu3Msbl Kak  cpena OOUTAHWS,

OCHOBOIIOJIOXKHHMK yuYeHHsl o Ouocdepe. «MEXaHUYeCcKoe BO3JieiicTBUEY, «(uzuko-
KpyroBopoT BeLIECTB WU SHEPrUM B XMUMUYECKOEBO3/IEHCTBHEN, «IIEpPEMEILICHHE
orochepe. I'panuiibl BemecTBay, «TYMYyC», «pUIBTpaIysD.
ouocdepsl.Pacipoctpanenue u poJib| XapakTepu3yroT ouochepy KaK TI100aTBHYIO
PKUBOTO BeliecTBa B Ouocdepe. Ponb skocucreMy. [IpuBomAT mpumeps! BO3AEHCTBHUS
uesoBeka B Ouocdepe. KHUBBIX OPTaHU3MOB Ha PA3IUYHBIE CPE/Ibl )KU3HU

53 [Kpyrosopor BemecTB BKpyroBopor BemectB B 6uocdepe. buo- OnpenenstoT MOHATHUS: «OMOTEOXU- MHUYECKUH
orochepe rC€OXUMUYECKUI LUKJL. buorennsie LUKJID, «ONOTreHHbIe (TUTATEIbHBIE) BELIECTBAY,

MUTaTeIbHBIE) BemecTBa. MHUKpOTpOd-
HbIe 1 MaKpoTpodHbIe BemecTBa. MUKpo-
BIIEMEHTBI

«MHKpPOTpPO(Q- HbIE BEIIECTBA», «MAaKPOTPO(DHBIE
BEIIECTBA», «MUKPOAJIEMEHThI». XapaKTePU3YIOT|
OCHOBHBIE OMOT€OXMMUYECKHE IIUKIIbI Ha 3eMiie,
HCIOJIb3YS

WUTIOCTpALMU yueOHUKa.

YcranaBiauBamT MNpHUYUH- HO-CJIICACTBCHHBIC

CBSI3M MEXIy Ouomaccoi (IMPOTyKTUBHOCTHIO)



BHJAa U €T0 3HAYCHHUEM B INOAJACPKAHHNU (1)YHKI_II/I'
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OHHUPOBAHUA COOGH_ICCTBEI

54

[DBoJronus 6rochepbl

[DBomronmsi 6uocdepsl. JKuBoe BemecTso.
bruorennoe BemiecTBO. bHOKOCHOE Belle-
cTBo. KocHOe BelecTBO. DKOJIOrHYeCKue
MpOOIEMbI U KPU3HUCHI

OnpenensoT MOHATHSA: <OKHBOE BEILIECTBOY,
«OMOTeHHOE BEIIECTBO», «OMOKOCHOE BEIIECTBOY,
(KOCHO€ BELIECTBOY», «IKOJOTHYECKUN KPHU3HCH.
X apakTepU3yIOT TIPOLIECCHI
ouocdepsl.

0COOCHHOCTH KPYTrOBOPOTa yIiiepoja Ha pa3HbIX

paHHEro JTarna
DBOJIFOLIIN CpaBHuBaoT
bTanax Bojonnn onocdepst 3emian. OOBACHSIIOT
BO3MO>KHBIE IPUYUHBI SKOJIOTUYECKUX KPU3HUCOB.
VcranaBiMBalOT TpPUYMH-  HO-CIIEACTBEHHBIC
CBSI3M MEXIy JEATEIIbHOCTBIO 4YelOBeKa W

PDKOJIOTUYCCKUMU KpU3nCaMU

55

['MnoTe3nl
BEHMS KU3HU

BO3HUKHO-

['MmoTessl BO3HUKHOBCHU S

Kpeannonnsm. CaMONpOU3BOJIBHOE 3a-

KHU3HU.

OHp CACIIAIOT TIOHATHUA: «KpC€aruOHU3 M),

(CaMOIIPOU3BOJIBHOC 3apOXACHHC), (THIIOTE3a

poxzaeHue. ['mnoresa cTalMOHApHOTO CO- CTAaIMOHAPHOTO COCTOSIHUS, «THUIIOTE3a
cTtosiHud. ['unores3a nancnepmuu. [ unoresa [TAHCIIEPMUN, «TUIIOTE3a OMOXHMHUYECKOU
OHOXUMUYECKON IBOTIOIIUN DBOJIFOLIUI. XapakTepus3yroT OCHOBHBIE
UITOTE36] BOSHUKHOBCHUS
pkr3HIHa3eMite. O0CYKIal0TBOIIPOC
BO3HUKHOBCHMS JKH3HHM C OJHOKIACCHHKAMHU H
ydauTeIeM
56 |Pa3zBuTHE MpeaCcTaBICHUN Pa3BuTHE MPEACTABICHUIN O MPOUCXOXKIE- OnpenensioT HOHATHA: «KoalepBaTbD,
0 MPOUCXOXKACHUUHUN KU3HU. COBPEMEHHOE COCTOSIHUE <IPOOUOHTHIY, «THITOTE€3aCUMOHOTHYECKOTO
PKI3HU. CoBpeMeHHOIPOOIEMBI [TPOMCXOXKICHUS SYKAPUOTUUECKUX KJIETOK»,
COCTOSTHHE IPOOJIEMBI (TUTIOTE3a TMPOUCXOKICHUS AYKapUOTHUYECKUX]

KJICTOK U X OPraHOU10B HYTGM BIITYMBAHUA KJIC-

TOYHOI MEMOpaHbI», KIIPOrEHOTY», «IYOAKTEPUN»,



|«apXC6aKTepI/II/I>>. XapakTepusyroT OCHOBHBI®
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HTarbl BO3HUKHOBEHMS M Pa3BUTHs KU3HM Ha
Bemiie. OIMCHIBAIOT IIOJIOKEHHS OCHOBHBIX

IMII0TC3 BOSBHUKHOBCHUA ) KU3HU. CpaBHI/IBaIOT T'n-

nore3bl A. 1. Onapuna u [x. XongeiiHa.

OOcyxaaloT  mpoOsieMbl BO3HUKHOBEHMS y
pa3BUTUSL KU3HM C OJHOKJIACCHUKAMHU U

ydruTeneM
57 [Pa3BUTHEKU3HUHA (OCHOBHBIE 3Tallbl pa3BUTUSA KU3HU Ha OnpenensaoT  MOHATHSA:  «3pay, «Iepuoa»,
3emie. Dpbl ApeBHEHIIEH 3emuie. Dpbl ApEeBHEUIIICH U IPEBHEN KHU3- IIOXay, «KaTapxenw», «apxeuw»,«IpoTepo30iiy,

1 IPEBHEW KU3HU HU <M1aJI€0301, «ME303011», «KaMHO03011»,
(M1aJICOHTOJIOT S, «KEeMOpHi», «OPIOBUKY,

<CHITYP»,«IEBOH, «Kap- Oony, «TIEPMBb,

(TPUWIIOOUTBD», «PUHUO- (DHUTBD», «KHCTETEPHIE

PBIOBD, «crerouedans, «UXTHOCTETW,
<Tepancuabl». XapakTEepPU3yIOT PA3BUTHE KU3HU

Ha

3emiie B Apbl ApeBHEHIIECH W APEBHEH >KU3HMU.
[[pyBOIAT MpUMEPHI OPTAHU3MOB, HACEJSBILIMX

3eMulto B 2pbI JIpeBHEUINEH M JIPEBHEU KU3HH.

Y cTaHaBIMBAIOT IPUYMHHO-CIIEICTBEHHBIE CBI3U

MEXKIIy YCIOBUSIMU CpeIbl OOUTAHHS U IBOIIO-
[IMOHHBIMH IPOLECCAMU Y PA3TUYHBIX TPYIIT
OpraHUu3MOB. CMmbICTIOBOCUTEHHE C
[TOCTIEAYIOUINM 3aTI0JTHEHNUEM TaOJIHIIbI

58

Pa3BuTHE XU3HU B Me-
3030€ M KalHO30€

Pa3BuTHE )XKU3HU B ME€3030€ U KalfHO30¢

OHpeI[eJ'IHI-OT IIOHATHSA: «TpHUAC», KKOpa», KMEJID»,
(AUHO3aBPbD», «CYMUYATbIC MIICKOIIUTAOIIUC)
(ITAaOCHTAPHBIC MIICKOIIMTAIOIIHUC), «KIIAJICOI'CH,

<HEOT'€H», «AHTPOIIOTE€H. XapakTepu3ymoT
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OCHOBHBLIC IIEPHUOALI PA3BUTHA JKU3HU HaA 3eMiie B
Me3030€ M KaiiHo30€. [IpuBogsT mnpumepsl
OPraHU3MOB, HACEJISBIINX 3eMJII0 B KalHO30€ U
ME3030€. YcTaHaBIuBaOT MIPUYUHHO-
CIICICTBEHHBIE CBSI3U MEXIY YCIOBUIMU CPEIBI
O6I/ITaHI/I$I M 3BOJIIOOMOHHBIMHU IIpoHecCCaMu y
PA3IMYHBIX TPYII OpraHu3MoB. CMBICIOBOE
ITEHHE C IMOCIIETYIOMUM 3aTI0THEHUEM TaOTHITBI.
PazpabaThiBaloT IJIaH  YPOKa-3KCKYpCHUH B
KpaeBeAUECKU My3eil WM Ha TeoJIOTUYECKOe
OOHAKCHHE

59

0600IIaroIN i
[yPOK-IKCKYPCHS

[DKCKYpCHS B KPaeBeIUSCKUI My3eH MU Ha
FEOJIOTHUECKOE OOHAKEHUE

["OTOBAT OTUET 00 IKCKYypCHH

60

AHTPOTIOTEHHOE BO3-
eiicTBre Ha Onocdepy

AHTpOTIOTeHHOE BO3/eiicTBHE Ha Oroche-
py. Hoocdepa. [Tpupogasie pecypcebl

OnpenensoT TIOHSITHSL: «aHTPOIIOTEHHOE]
BO3/ICHICTBHE Ha Owuochepy», «HOOChEpay,
<IPUPOHBIC pecypch». XapakTepu3yoT

HeJTOBeKa KaKOMOCOIHMAIbHOE — CYIIECTBO.

ONUCHIBAIOT SKOJIOTHYECKYIO CUTYaIIUIO B CBOCH
MECTHOCTH. VYcraHaBauBaoT IPHUYHUHHO-
CIICJICTBCHHBIC  CBSI3U  MEXIY JIEATETBHOCTBIO
eJI0BEKa U OKOJIOTHYECKMMHU KPU3UCAMU

61

(OCHOBBI pallOHAIBHOTO
[TPUPOIOIIOIB30BAHUS

PariroHaabHOE OpUpOAOIIOJIb30BAHHUC.

OO0111eCTBO OTHOPA30BOT0 MOTPEOICHUS

Onpenenstor MOHATHUS: «palMOHAIBHOE]
[IPUPOIOTIOIB30BAHUEY, «0011eCTBO OJIHO-
[pa30BOroO noTpeOIeHns». XapaKTepu3yoT

COBPEMEHHOE YEJIOBEUECTBO KaK «OOILECTBO
OJTHOPA30BOTO  MOTPEOICHUD). O6cyxnaroT

JOCHOBHBEIC IIPHUHIUIIbLI PalHOHAJIBbHOIO)



|MCI'IOJ'II>30BaHI/I$I IIPUPOJHBIX PECYPCOB
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62

0600IIaroIHi
yPOK-KOH(EpeHIIUs

Y pok-KoHpepeHus

BricTymaroTccoOOmEHUMHUIIOTEME.
[ [pencTaBisioT pe3ynbTaThl y4eOHO-
ICCIIEI0BATENILCKOM MPOEKTHOM €SI TEIbHOCTH

PezepBHOE BpeMsi — 4 4
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HEPEYEHb YYEBHO-METOJINYECKOT'O U IPOTPAMHOI'O OBECIIEYEHUA OBPA3OBATEJIBHOI'O ITPOLECCA

[IporpamMMa K nmpeaMeTHOR

mnanu ©K 6-9 kimaccol

[I[porpamma Kypca 6uonoruu ans 5-9 kinaccos apropsl: M.H. [Tonomapéna,
B.C.Kyumenko,O.A.Kopuunosa,A.I'.Iparomunos,T.C.CyxoBa.

MockBa M3natenbckuii ieHTp «BenTana- 'pad» 2014r.

YueOHUKH, yaeOHOe
nocobue

I1.H.ITonomapéra, O.A.Kopnaunona, B.C. Kyumenko. «buonorus. Pacrenus. bakrepuu.
["puok!. Jlumnaiinuku. Bearana-I'pad, 2010r.

B.M.Koncrantunos, B.I'.ba6enko. B.C.Kyumenko. «buonorus. )Kusotusie» Benrana
['pac, 2010r.

A.T".Iparomuios, P.J[.Mam «buonorus. Uenosex» Benrana-I'pad, 2010r.
I1.H.ITonomapéna, O.A.Kopuunora, H.M.UeproBa «OcHOBBI 00111€#1 OMOTIOTHI
Benrana-I'pad, 2010r.

B.1.CuBornasos, .b. Aradonosa, E.T. 3axapoBa « OOriast Ouonorus 6a3oBbii
ypoBeHb 10-11 knaccen»

[IporpamMma K nmpeaMeTHON

iy @I'OC 6-9 kimaccrl

[[porpamma o 6uonoruu 5-9 xknacc ®I'OC k yue6uuky. B.B. [Taceunuk. ABTOpSI:

B.B.Ilaceunuk, B.B.Jlattommun, I'.I".I1IBenioB. Mockga, Jpoda 2013rox

YueOHMKH, yaeOHOe
nocooue

YueOnuk B.B. [Taceunux «buonorus. bakrepun. ['pubsi, Pacrenns» Yueonuk B.B.
[Taceunuk «buomnorus. MHOrooOpasue mOKphITOCEMEHHBIX PACTCHHI.
[DJIEKTPOHHBIC TPHIIOKECHUS K YICOHHKY.

PaGouast TeTpaab uist

00yJaronmxcs

PaGouas Terpans k yueOnuky B.B. Ilaceunuk «buonorus. MHorooGpasue
MOKPBITOCEMEHHBIX pacTeHH.» Pabouas Terpans k yueOnuky B.B.

[Taceunuk«buonorus. bakrepuu. ['puds1, PacTenus.»

DIIEKTPOHHOE MTPHIIOKEHHE
Kk YMK

JTaGopaTopHbliinpakTukyM. buonornyeckuenccnenopanus. Meronuyeckue

[pP€KOMEHIAINH 10 MCIIOIh30BAHHUIO OMOJIOTHUeCKOl TabopaTopun. 6-11 kimace (yuedbnoe




DIIEKTPOHHOE M3JaHuE),

MynbsTiMenuiinoe mocobue k ydyeOHukaM buonorus 8 kiacc,9kmacc.10-11kmace .

YueOnbie quicku o 6uosoruu 6,7.xmacc Kupumna u Mudonus
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[n1akTHYeCKuid MaTepua

bonrosa U.B. CoopHuk 3aaa4 o OO1ieit OMoIoruy JJIs MOCTYHAIUX B BY3bl. - M.:
«Onukc 21 Bex» «Mwup u odpazoBanue», 2012;

[lumenoB A.B., IlumenoBa W.H. buonorus. Jlunaktuueckue maTepuanbl K paszaeny
«O6mmas ouonorust». - M.: «M3mparensctBo HII DHAC», 2014;

MaTtepuaiisl 111 KOHTPOJIA

TECTHI U T.I1.)

Ulepaep I'. M. O6mas 6uonorus. [Toypounsie TeCThI U 3a1aHus. - M.: « AKBapuym», ;
Dpocun B. H., Cuornazos B. U. ['oTroBuUMCS K eIMHOMY TOCYIapCTBEHHOMY SK3aMEHY:
O61as 6uonorus. - M.: [Ipoda, 2014. - 216¢;

MeTtoanyeckoe nocodue ¢
[10ypOYHBIMU

pazpaboTkamMu

MeTtoanueckue mocodus ans yuutens: A.A.Kanuauna. «[loypodnslie pa3paboTKu 1o

orionoruu bakrepun. I'puosl. Pactenus.» O.A.Ilenensesa, M. B .Cynnosa. [loypounsie
pa3paboTku 1o Ouonoruu 7xnace «KuBoTHBIE» 10 Ononoruu 8kiacc «Yemoseky, « 1o

oO1eit Omonorum» «Bako» Mocksa2014.
T.11. Yaiika. buonorus. 10 knacc: noypounsle Iuianbl yueOHuky C.I'.MamoHTOBa,

B.b.3axapoa, H.U.Conuna, E.T. 3axapoBoii — U3n. 2-e — Bonrorpan : Yuurens, 013. —
D23c.

(Cniicok ncnosib3yeMou

TUTepaTyphl

baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buosorus: bonbuioit cipaBOYHUK 114
[ITKOJIBHIUKOB W TIOCTYIAIOIIKX B BY3blL. - M.: JIpoda, 2014;

KosznoBa T.A., Kyumenko B.C. buonorus B tabmunax. 6-11 xmaccer: CrpaBodHoe
nocobue. - M.: Jlpoda, 2012; H.B. Uebsimes, I'.C. I'y3uxosa, FO.b.JIazapesa, C.H.

Jlapuna « buonorus. Hoseimuii cnpaBounux» 2012r.

[ IuTepHET pecypcChl

Ttps//infourok.ru : pedsovet. Org : mk.ru/social/the-fisst-of-setptember




Muxkpockorbl «M-1» 15 mir.(Ha 6araperikax)
MuUKpOCKOIIBI ¢ 3epKajaom 18 miT.
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Mukponaboparopuu 15 komiuiekToB (Habopsl 1a00paTOPHOI MOCYABI ¥ PUHAAJICIKHOCTEH I 1a00paTOPHBIX padboT)

Habopsl Mozierneli o CTpOSHUIO0 OPTraHOB YEJIOBEKa

v
HaGonry ntomomort 1 Aoy T AN D AT AT I e D AT T

T U P DT MTOATTICIT IO U T pOTTII IO TTO D UTTO TIITDT7s AT DU T I DY

Habopsl Mozernen 1mo CTpOeHHUIO IIBETKOBBIX PACTEHUN

Habop moneneit nckonaemMbix KUBOTHBIX

| CxeneT yenoReKa M NORROHOYHEIX XKMROTHEIX

KOMIIIICKT MYJIKCH II03BOHOYHBIX ) KMBOTHBIX

KommuiekT mynspkelt rpuOOB U KyJIbTYPHBIX PaCTeHUH (pe3ybTaT CENEKIIH)

HabGopsl repOapueB 1Mo BCeM paszjiesiaM ONOJIOTHH

—KOMIITeR T BT KHBIX TTPCIIapPAaTOB 110 300 TOT NN

KommuiekT kapTouek 1o reHeTHKe, pa3MHOXKEHHS paCTEHHUI U AKUBOTHBIX, KDYTOBOPOT OMOTEHHBIX 3JIEMEHTOB
KommuiexTsl Tabau1] o Bcemy Kypcy OHMOJI0Tuu

KommuiekTsl MUKpOIIpenapaToB 110 BCEM pasjienaM Kypca Onosorus
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