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MOACHUTE/IbHAA 3ANUCKA

Mporpamma no 6uonornm ocHoBHOro obLiero obpasosaHma (yrnybaE€HHbIN yPOBEHb) COCTaB/IeHa Ha
OCHoBe TpeboBaHM K pe3ynbTaTam OCBOEHMA OCHOBHOM 06pa3oBaTe/IbHON NPOrpaMmmbl OCHOBHOIO
obuiero obpasoBaHus, npeactaBneHHbix B PrOC 000, ¢ yueTtom pegepanbHON paboyelt Nporpammsil
BOCNUTaHMA ans obweobpasoBaTeibHbIX OPraHU3aLUiA.

Mporpamma no 6Monornm opmeHTUpPOBaHa Ha 0byYatoOLLMXCA, MPOABAAIOLMX NOBbILEHHbI UHTEpEC K
n3y4yeHuto brnosiormm, 1 HanpassieHa Ha GOPMUPOBAHNE €CTECTBEHHO-HAYYHOM rPamMOTHOCTM U
OpraHusaumio U3ydyeHns 6MoN0rMm Ha AeATeIbHOCTHOM ocHoBe. B nporpamme no 6monorum
YUYMTbIBAOTCA BO3SMOXKHOCTU Buosiornm B peannsauum TpebosaHmnin ®roC 000 K naaHMpyembim
JINYHOCTHbIM, MeTanpeaMETHbIM 1 NPeaMEeTHbIM pe3yabTaTam 0bydeHus Ha yrny6iEHHOM YPOBHE, a
TaKXe peanmsaumsa MexxnpegmeTHbIX CBA3el ecTeCTBEHHO-HaYy4YHbIX y4ebHbIX NpeaAMeTOB OCHOBHOMO
obuero obpasoBaHus.

Mporpamma BKAOYAET pacnpeaeneHune coaepkaHua yyuebHoro matepuana ¢ 5 no 9 Knacc, a Takxe
peKkomeHAyemylo NocneaoBaTeNbHOCTb M3YYEeHUA TeM, OCHOBaHHYIO Ha I0TUKEe Pa3BUTUA NPeAMETHOro
COoAEepPKaHUA C YY4ETOM BO3PACTHbIX 0COBEHHOCTEeN obyyatoLmxcs.

Mporpamma no 6mosiornm paspaboTaHa C LEebio OKa3aHUA MEeTOAMUYECKOM MOMOLLM YYUTENIO B
co3faHuuM paboyeit nporpammbl No ydebHomy npegmerty.

B nporpamme no 6uonornmn onpesenstoTcs OCHOBHbIE Lie/iv U3yyeHnn 61Monormm Ha yrnybnéHHom
YpOBHe OCHOBHOTO 06Lero o6pasoBaHus, NaaHNMpyemMble pesynbTaTbl OCBOEHWUA Kypca 6uonormm:
JINYHOCTHbIE, MeTanpeaMeTHbIe, NpeaMeTHbIE.

Buonorns BHOCUT CcyLLeCcTBEHHbIM BKAAZ B pa3BUTUE Y 0O6YyYatOLLMXCA HAYYHOTO MMPOBO33PEHMS,
BK/ItoYan popmMmnpoBaHUe NpeacTaB/ieHUin 0 METOAAX NO3HAHMUSA KUBOW NPUPOAbl, NO3BONSET
cbopmMmMpoBaTb CUCTEMY HAYUYHbIX 3HAHWUI O XKUBbIX CUCTEMAX, YMEHMUA UX MPUMEHATb B Pa3HOOOpPa3HbIX
YKM3HEHHbIX CUTYyaLUSIX.

Buonornyeckas nogrotoBKa Ha yrnyb61E€HHOM ypOBHE CNOCOBCTBYET Pa3BUTUIO MOTUBALLUWN K U3YYEHUNIO
610/10rMN, NOHMMAHWNIO 0BYYAIOLLIMMMUCA HAaYUYHbIX NPUHLMMNOB OpraHU3aLUmm AesTelbHOCTU YeN0BEKa B
KMBOW Npupoae, NO3BOAAET 3a/10KUTb OCHOBbI 3KO/IOTMYECKOM KYNbTypbl, 340P0BOro 06pasa XKu3Hu,
cnocobcTByeT oBNaAeHMIo obydaomMmmnca cneumanbHbiIMU BUONOTMYECKMMUM 3HAHUAMM,
3aK/1a4blBaloOLWLMMKN OCHOBY ANA AafibHelwero buonornyeckoro obpasosaHms.

Llenamn obyyeHuns 6M010rMM Ha YPOBHE OCHOBHOTO 06Lilero o6pasosaHuA (YrnybnEHHbIN YyPOBEHb)
ABNAIOTCA:

pa3BuTne nHTEpeca K N3y4eHno XnU3HeaeaTeIbHOCTU 610N10rMYECKUX CUCTEM Pa3HOro ypoBHA
OpraHuMsauum, ocobeHHOCTAM CTpOeHUA, XN3HeJeATe/IbHOCTU OpraHn3ma 4esioBeka, ycaosmnam
COXpaHeHnA ero 340poBbLA;

d)OpMVIpOBaHMe yMEHMD’I NMPUMEHATb MeToAbl 6uonoruyeckom HaYyKU OnAa nay4yeHuA 6uonormyeckux
CNCTEM, B TOM YUC/1E OPraHU3Ma 4He/10BEKAQ,



BOCMMUTaHME 3KOOrMYECKOMN KY/bTypbl B LLe/IAX COXPaHeHUA COBCTBEHHOro 340Pp0BbA U OXPaHbl
OKpYXKatoLen cpeabl;

pa3BuTHE NpeacTaBAeHUn 0 BOSMOXKHbIX chepax byayulei npodpeccnoHaibHON AeATENbHOCTH,
cBA3aHHOW ¢ Buonornen, roToBHOCTU K 0CO3HaHHOMY Bbl6opy Npoduaa n HanpasBAEHHOCTU
AanbHenwero obyyeHus.

JocTuxeHue uenei nporpammol no bnonorum obecneynBaeTca peleHnem cneayoLmnx 3aaad:

npuobpeteHme oby4aloLLMMNCA 3HAHUI O KUBOW NPUPOAE, 3aKOHOMEPHOCTAX CTPOEHMS,
KU3HeAeATeNbHOCTU U cpenoobpasytolLeit ponm rpnbos, pacTeHUM, *KUBOTHbIX, MUKPOOPraHM3MOB, O
yenoBekKe Kak bMocoumanbHoOM cucTeme, 0 poan BMONOTUKN B MPAKTUYECKON AeATeNbHOCTU N0LEN;

oBNafeHMe YMEeHUAMN NPOBOAUTL UCCAEA0BaHMUA 0OBEKTOB ¥KNBOM NPUPOLbI C UCMONb30BaHNEM
nabopaTtopHoro o60pyaoBaHNA U MHCTPYMEHTOB LiMPPOBLIX NabopaTopuii, opraHnsauum HabaogeHun
33 COCTOAHMEM COBCTBEHHOIO OpPraHN3ma;

0CBOEHMe NprMémos paboTbl ¢ bMonormyeckoit MHGopMaLmel, B TOM YMC/IE O COBPEMEHHbIX
AOCTUXEHMAX B 061acTn 6Mo10rMK, e€ aHannu3 U KPUTUYECKOE OLEHUBAHUE;

OCBOEHME 3KOIOTMYECKM FPaMOTHOro NoBeAeHMWsA, HanpPaB/eHHOro Ha COXpaHeHne cobCTBEHHOMo
3[,0p0OBbA 1 OXPaHbl OKPYKatoLWelN NPMPoAHON cpeabl;

npruobpeTeHne npeacTaBieHuUit o chepax NpodeccMoHaNbHOM AeATeNbHOCTH, CBA3AHHbIX C Buonornen n
COBPEMEHHbIMM TEXHOIOTUAMM, OCHOBAHHbLIMM Ha AOCTUKEHUAX BUONOTUN.

Obuiee yncno Yacos, OTBEAEHHbIX ANA U3yYeHMa buonornm B 5-9 Knaccax, coctaBnaet 408 yacos: B 5
Knacce — 68 vaca (2 yac B Hegento), B 6 Knacce — 68 yaca (2 yac B Heaento), B 7 knacce -68 vaca (2 yac B
Hepento), B 8 knacce — (102 yaca B Hegento), B 9 knacce — (102 yaca B Hegento).



COOEPHAHUNE OBYYEHUA

5 knacc
1. bBuonorua — HayKa 0 }X1BOM npupoae

MoHATUE O XKN3HU. MPU3HAKM KMBOTO (KNETOUYHOE CTPOEHME, NUTAHWNE, AblXaHWe, BblAeNeHUe, pocT U
Apyrve npusHakn). O6bEKTbI XUBOKN U HEXUBOW NPUPOAbI, UX CpaBHeHMe. KMBaA U HeXKnBas Nnpupoaa —
eguHoe ugenoe.

Buonorua — cuctema HayK o xusoi npupoge. OCHoBHble pasaensl buonorum (6oTaHMKa, 30010rUs,
3KO/0rMA, UMTONOTUA, aHaTommsA, dManonorna u gpyrue pasgenst). NMpodeccuu, ceAsaHHbIE C
6uonorneit: Bpay, BetepuHap, NCUX00r, arPOHOM, }KMBOTHOBOA U Apyrue (CenekumoHep, 3Koor,
dapmaueBT, BUOMHKeHep, BUOTEXHONOT, KMHOAOT, 300MNcKxonor). CBAsb 6MONOMMU C APYIMMM HAYKamK
(maTemaTuKa, reorpadua u gpyrue Hayku). Ponb 61MoNorvm B mo3HaHNKM OKPYKaoLWEero mmpa u
NPaKTUYECKOM AeATe/IbHOCTM COBPEMEHHOTO Ye/I0BeKa.

KabuHeT 6uonorun. Mpasuna nosegeHusa 1 paboTbl B KabuHeTe ¢ Bronornyeckummu npnbopamm u
MHCTPYMEHTaMMU.

Buonoruyeckne TepMuHbI, NOHATUA, CUMBObI. CTOYHMKM BUONOrMYECKUX 3HAHWIA. MoMCK nHbOopMaLMK
C MCNO/Ib30BaHMEM Pa3/INYHbIX UCTOYHMKOB (Hay4yHO- NONyAapHas AnTepaTypa, CNpPaBoYHUKN,
NHTepHeT).

2. MeToabl U3yYyeHUs KNBOW NPUPOAbI

Hay4yHble MeToZbl U3yYEHMA KUBOM NPUPOAbI: HabAOAEHWNE, IKCNEPUMEHT, ONUCAHME, U3MEPEHMUE,
Knaccuodmkaums. MNpasuna paboTbl ¢ yBeAnUUTENbHbIMM NPUBOPaMK: YNON, CBETOBbIM U LUGPOBLIM
MWKPOCKOMOM, OYKaMW BUPTYaNbHOM peasbHOCTY.

MeTog, onncaHua B 6uonornm (HarnAagHbIN, CNOBECHbBIN, CXxemaTuyeckmii). Metoa nsmepeHums
(MHCTPYMeEHTbI 3mepeHuna). HabaoaeHne 1 aKCNepuMEHT Kak Beaylime metoabl 6uonornn. YactHole
meToabl 6ronornm (NaneoHTONOrMYeCcKMii, MUKPOCKONUA, BUoNHAMKaLMA).

NabopaTopHble M NpakTUYecKkne paboTbl

N3yueHne nabopaTopHoro o60pyaoBaHMA: TEPMOMETPbI, BECbI, YalKu MeTpu, NpobUpKM, MEH3YPKM.
Mpasuna paboTbl c 060pya0BaHMEM B LUKONLHOM KabuHeTe.

O3HaKkomneHue ¢ YCTpOVICTBOM nynbl, CBETOBOIro MMKPOCKONa, npasnia pa6OTbI C HUMU.

O3HaKoMNEeHMe C PacTUTENbHbBIMU U }KMBOTHbIMU KeTKaMu: TomaTa 1 apbysa (HaTypanbHble
npenapatbl), UHPY30pUM TyHenbku 1 rnapsbl (roToBble MUKpPONpPenapaThl) C NOMOLLbIO /1YMbl U CBETOBOrO
MWKpOCKoMa.

3KCI-(prMM NN BUAEO3KCKYpCUmn OsnageHne metogamm Nn3ydyeHunA YKMBOM npupoabl — Ha6l'||'0,ﬂ,eHMeM n
3KCNEPMMEHTOM.

3.  OpraHu3smbl — Tena XMBom Npupoabl



MoHATe 06 opraHusme. JoagepHble U aAepHble opraHn3mbl. Knetka n eé oTKpbiThe. KnetouyHoe
CTpOEeHMe opraHn3moB. Liutonorus — HayKa o Knetke. KneTka — HaumeHbLasa eAnMHNLA CTPOEHMUA U
HU3HEOeATeNbHOCTN OPraHN3MOB. YCTPOMCTBO YBEANUNTENbHBIX NPMBOPOB: AYNbl U MUKPOCKONA.
CTpoeHMe KNeTKu Noa CBETOBbIM MUKPOCKOMOM: KAeTouyHaa 060/104Ka, uMTonnasma, aapo.

OaHOKNEeToYHble M MHOTOK/IETOYHbIE OpraHn3mbl. KneTku, TKaHu, OpraHbl, CUCTEeMbl OpPraHoBs.

HusHepeAaTeNnbHOCTb OpraHM3moB. OCOBEeHHOCTU CTPOEHUS U MPOLECCOB KU3HEAEeATEbHOCTHU Y
pacTeHUN, }KMBOTHbIX, baKTeput 1 rpubos.

CeoiicTtBa OpPraHMN3mMoB: NnTaHwme, AbiXxaHUe, BbliaeneHne, gpnxKeHmne, paamHOXXeHune, passnuTthe,
pPa3gpaXMmocCTtb, I'lpMCI'lOCO6!1€HHOCTb. OpFaHM3M — eaAnHoe uenoe.

PasHoobpasure opraHM3moB U Ux Knaccudmrauma (TakcoHbl B 6MONOMMN: LAPCTBA, TUMNbI (0TAeNbI),
Knacchbl, oTpagbl (mopsaaku), cemelictea, poabl, BUAbl. bakTepum n BUpyCbl Kak Gopmbl KU3HWU. 3HaYeHne
6aKTepuii M BUPYCOB B MPUPOLE U B XKU3HM YenoBeKa. BupycHble n bakTepunanbHble 3aboieBaHms,
cnocobbl NpodpUNaKTUKN.

JNTabopaTtopHble M NpakTUdYeckne paboTbl

M3yyeHne KNETOK KOXKMLbI Yellyu IyKa Mo Ayrnon U MUKPOCKONOM (Ha MpMmMepe CamMoCTOSATEIbHO
NPUroTOB/JIEHHOIO MUKpONpenapara).

O3HaKkomneHue ¢ npuHUMnNamum CUCTeMaTtuKmM OpraHM3MoB. HaGﬂI-OAEHMe 3a FIOTpe6}'IEHMEM BObl
pacteHnem.

4. OpraHusmbl 1 cpega obutaHuma

MoHATHe o cpeae obuTaHuA. BogHas, Ha3eMHO-BO3A4yLLUHasA, MOYBEHHasA, BHYTPUOPraHM3mMeHHanA cpeabl
obutaHus. Npeacrasutenm cpes 06utaHma. OcobeHHOCTM cpes, 06UTaHUS OPraHU3MOB. IKTO U
3HA0MNaPasuTbl, CNOCObbLI UX NPOPUNAKTUKM. MpucnocobaeHns opraHM3MoB K cpese 0bUTaHus.
Ce30HHbIEe N CYTOYHbIE M3MEHEHUA B XKU3HM OPraHM3MOB.

NabopaTtopHbie U NpakTU4eckne paboTol.

BbisiBNeHMe npucnocobaeHnin opraHM3MoB K cpese 0buTaHMA (Ha KOHKPETHbIX MPUMEpPax).
IKCKYPCUM NN BUOEOIKCKYPCUM.

PacTuTenbHbIl U }KMBOTHbIM MUP POAHOTO Kpas (KpaeseaeHue).

BansiHMe ce30HHbIX M3MeHeHMI Ha npupoay CamapcKoro Kpas. IKCKypcus B Hurynésckui
rocyapcTBEHHbIV NPUPOAHLIY BuocdepHbli 3anosegHUK umenun U. U. CnpbirnHa.

5. MpwupoaHble coobuiectsa

MoHATME 0 NpupogHOM coobuiecTBe. B3aMMocCBA3M OpraHM3mMoB B NPUPOAHbIX coobuiecTsax. MNuwesble
cBA3K B cooblectax. MuleBble 3BeHbA, LENW 1 ceT nuTaHus. NponssoamTenu, notpebutenn u
paspyLwmMTenn opraHMYECcKUX BELWECTB B NPUPOAHbIX coobuiecTBax. Mpumepbl NPUPoOAHbIX coobLiecTs
(nec, npya, o3epo n apyrue npMpogHsle coobuiectsa).



UcKyccTBEHHblE COO6U.I,€CTBa, UX OT/INYNTENbHbIE NPU3HAKW OT NPUPOAHbIX COO6LLI,eCTB. MpuymnHbI
HeyCTOl‘;ILIVIBOCTVI MCKYCCTBEHHbIX COO6LLI,€CTB. Ponb NCKycCTBEHHbIX COOGLLI,GCTB B XXU3HU YesioBeKa.

MpupoaHble 30HbI 3emau, Ux obutatenu. dnopa n hayHa NpUPOAHbIX 30H. JlaHAwadTbl: NPUPOLAHBIE U
KynbTypHble. OcobeHHOCTM dnopbl 1 dayHbl CamapcKoin obnactu.

NabopaTopHble M NpaKTUYECKME paboTbl.

M3yuyeHne NCcKyccTBEHHbIX cO0bLLEecTB 1 nx obuTtaTenen (Ha npumepe akBapnyma u Apyrux
WCKYCCTBEHHbIX COOBLLIECTB).

IKCKYPCUM NN BULEOIKCKYPCUMN.

MN3yyeHne npupoaHbIX coobluecTs (Ha npumepe neca, o3epa, Npyaa, yra u gpyrux npUpogHbIX
coobulecTs.).

MN3yyeHne ce30HHbIX ABNEHUI B }KM3HWU NPUPOAHbLIX COOBLLECTB.
6. XwuBasa npuposa 1 yenosek

N3meHeHMA B NpUpoae B CBA3M C Pa3BUTUEM CE/IbCKOrO XO3ANCTBA, NPOU3BOACTBA U POCTOM
YMCNEHHOCTU HaceneHuA. BAnsHMe YyenoBeKa Ha *KMUBYIO NPUPOAY B Xo4e UCTopun. FnobanbHble
3Konoruyeckune npobaembl. 3arpasHeHMe BO3AYLIHON M BOAHOW 060104eK 3eMn, NOTEPU MOYB, UX
npegoTepaLLeHme. MyTn coxpaHeHna buonormyeckoro pasHoobpasus. OxpaHaemble TEPPUTOPUM
(3anoBeaHMKM, 3aKa3HMKM, HALMOHA/bHbIE NAPKK, NaMATHUKKU Npupoabl). KpacHas KHura Poccuiickoit
denepaunn. OcosHaHME KU3HU KaK BeNMKOW LeHHoCTU. CamapcKan Jlyka — ocobo oxpaHaemasn
TeppuTopwA.

MpakTnyeckne paboTol.

MNpoBeaeHMe akuMmn No ybopke mycopa B 61nKalem necy, napke, CKBEPE UM Ha NPULLKOIbHOM

TEeppPUTOPUMN.

6 KnAcc
1. PacTuTesnbHbIN opraHusm

BoTaHMKa — HayKa o pacTeHusax. Pasgenbl 60TaHUKK. CBA3b BOTAHWUKK C APYTMMU HaYKaMU U TEXHUKOW.
Ob6wwue NpU3HaKM pacTeHUN.

PasHoo6pa3ue pacTeHuiA. YPOBHU OpraHn3aumm pacTMTeIbHOro opraHn3ma. Boiclume u HM3WKe
pacteHus. CnopoBble U CEMEHHbIe pacTeHMA B TOM Ymncae,pacteHna Camapckoi o6aactu .

PactutenbHasa knetka. CTpoeHue u pusmnonornyeckme ocobeHHOCTU OpraHOMA0B PACTUTENLHOM KNETKMU.
N3yyeHne pacTUTeNbHOM KNETKM NoA, CBETOBbIM MUKPOCKOMOM: KeTo4YHaa 060/104Ka, A4P0,
uuTonaasma (naactTugbl, MUTOXOHAPWUK, BaKYOIN C KNETOUYHBIM COKOM). PacTUTE/IbHbIE TKaHM.
KnaccudmKkauma pactutenbHblx TKaHel. CTpoHME U PYHKLMKW PacTUTENbHbBIX TKAHEMN.

OpraHbl U CUCTEMbI OpPraHOB pacTeHnin. CTpoeHne OpraHoOB PacTUTENIbHOTO OPraHM3Ma, UX POJIb U CBA3b
mexay cobon.



NabopaTopHble M NpakTUYecKkme paboTol.
M3yyeHne MUKPOCKOMNUYECKOrO CTPOEHUA IMCTa BOAHOTO PacTeHUA 3104€eW.
M3yyeHne CTPOEHMA PaCTUTEbHbIX TKaHel (MPUroToBAeHNE BPeMEHHbIX MUKpONpenapaTos).

M3yyeHne BHELIHEro CTPOEHMA TPABAHNCTOrO LIBETKOBOrO PacTeHmn (Ha XUBbIX UK repbapHbIX
3K3EeMNIAPAX PAcTeHWU): MACTyLWbA CYMKa, PpeAbKa AMKas, OTUK KU U apyrve pacTeHus.

O6Hapy»KeHne HeopPraHUYECKUX M OPraHNUYECKUX BELLLECTB B PACTEHUM.

SKCKYPCUM NN BUOEOIKCKYPCUMN.

O3HaKomneHue B NpMpoae € LBETKOBbIMWU PAaCTEHUAMM.

LiseTkoBble pacTeHnAa Kurynésckoro 3anosegHuka umenun N. U. CnpoirmHa.
2. CTpoeHue n mMHOoroobpasne NOKPbITOCEMEHHbIX PacTEHWU

CtpoeHune cemaAH. COCTaB M CTPOEHUE CEMSAH.

Buabl KOPHEN M TUNbI KOPHEBbLIX CUCTEM. BUAOM3MeEHEHUA KOpHel. KopeHb — OpraH NoYBEHHOTO
(MnHepanbHoro) nuTaHusa. KopHM M KOPHEBbIE CUCTEMbI. BHELLHEE N BHYTPEHHEE CTPOEHME KOPHA B
cBA3M C ero ¢yHKuMAMU. KopHeBOW YexaunK. 30Hbl KOpHA. KopHeBble BoMIOCKU. PocT KopHs. MornoueHune
KOPHAMMW BOAbI U MUHEPA/IbHbIX BELLECTB, HEOOXOANMMbBIX PAcTEHMIO (KOpHEBOE AaBAEHWNE, OCMOC).
BuaonsmeHeHne KopHen.

Mober. Pa3zsutme nobera ns nouykun. CtpoeHune ctebna. BHelwHee 1 BHyTPEHHEE CTPOEHUE NUCTa.
BupounsmeHeHua noberos: KopHesuLLe, KNybeHb, 1ykoBuLa. Mx cTpoeHne, buonormyeckoe u
X038ACTBEHHOE 3HaYeHue. Nober u NoYKK. JIMCToOpPacnoNoKEeHNE U IMCTOBasA Mo3anKa. CTpoeHue 1
byHKUMM nuncTa. MpocTble U CNOXHbIEe NUCTbA. BuaonsameHeHusa anctbes. OCOBEHHOCTU BHYTPEHHEro
CTPOEHMA NUCTA B CBA3M C €ro GYHKLUMAMM (KOXKMLA M YCTbMLA, OCHOBHAA TKaHb INCTa, NpoBoAALLME
My4Ku). JINCT — opraH BO34YLWHOro NUTaHus.

CtpoeHue 1 pasHoobpasme useTkos. CouseTus. Mnoapl. Tunbl N1oAo0B. PacnpocTpaHeHne Naoaos u
cemsH B npupoge. Cousetma n nnoabl pacteHmin Camapckoi obnacTtu.

NabopaTopHble U NpaKTUYeCKMe paboTbl.

M3yuyeHne CTpoeHMA KOPHEBBIX CUCTEM (CTEPKHEBOM M MOYKOBATOM) Ha Npumepe repbapHbIX
3K3EeMNAAPOB UM KUBbIX PacTEHUM.

MN3yyeHne mMKponpenapaTta KNeToK KOpHS.
O3HaKoMNEHME C BHELLHMM CTPOEHUEM JIUCTLEB M INCTOPACMONOMKEHMEM (Ha KOMHATHbIX PacTEHUAX).

MN3yyeHne cTpoeHUs BereTaTMBHbIX U reHepPaTUBHbIX NoYeK (Ha Npumepe CUPEHU, TOMOA U APYIUX
pacTeHun).

M3yyeHne MUKPOCKONMYECKOro CTPOEHUA IMCTa (MPUTrOTOBAEHWE BPEMEHHbIX MMKPOMpPenaparTos).
PaccmaTpuBaHne MUKPOCKOMUYECKOrO CTPOEHUA BETKM AepeBa (MPUroToBaeHNe BPeMeHHbIX
MMKponpenapaTos).



UccnepoBaHue CTpOEHMA KOPHEBULLA, K}'Iy6HFI, nykosuubl. U3ydeHne cTpoeHumsA UBEeTKOB.

O3HaKomneHue ¢ pPa3IMYHbIMUN TUNaAaMU COL],BETMM. M3yyeHne cTpoeHnA ceMAH ABYA0NbHbIX paCTeHMﬁ.
N3yuyeHne cTpoeHma cemaH 04HOA01bHbIX paCTEHVIi;i.

3. HKu3HepeATeNbHOCTb PAaCcTUTENbHOro OpraHM3ma ObmeH Beuwects y paCTEHM[;I

HeopraHuyeckue (Boga, MMHeEpanbHble COMM) U OpraHUYecKkue Belectsa (benku, Kupbl, yrnesosasl,
HYKNEMHOBbIE KNCNOTbI, BUTAMWUHbI U ApYrve Bew,ecTBa) pacteHmsa. M1HepasbHOe NUTaHMe pacTeHU.
Yp06peHunsa ncnonbyemole Ha Tepputopun Camapckon obnactu.

MNuTaHue pacteHma.

MornoLeHne KOPHAMM BOAbl U MUHEPabHbIX BELLECTB, HEOBXOAMMbIX PacTeHUIO (KOPHEBOE AaB/eHMe,
ocmoc). Mousa, eé nnogopogme. 3HayeHne 06paboTKKM NoyBbl (OKyYMBaAHME), BHECEHUA YA06pEeHUN,
NpopeKnBaHMA NPOPOCTKOB, MOAMBA A8 XU3HU KY/NbTYPHbIX PACTeHUN. TMAPONOHUKA.

doToCuHTES. JINCT — OpraH BO34YLWHOro NUTaHuA. 3HaueHne GOTOCUHTESA B NPUPOLE U B HKU3HM
YyesnoBeka.

[bixaHne pPacTteHunA.

[ObixaHne KopHA. PbixNeHne Nousbl ANA YAy4YlIeHUs AbIXaHUA KOPHe. YCNoBua, NpenaTcTeyowme
ObIXaHWIO KOpHEeN. JINCT KaK opraH ApixaHua (ycTbMUHbIM annapat). MocTynaeHne B AUCT aTMOchepHOro
Bo3ayxa. CnibHan 3anblNEHHOCTb BO3AyXa, Kak NpensaTcTeune A1a AblxaHuA ancTbes. Ctebenb Kak opraH
OblXaHWA (Hanuume ycTbUL, B KOXKMLE, YeyeBmyeK). OcobeHHOCTU AblXxaHMA pacTeHuit. BsanmocsAsb
OblXaHWA pacTeHmA ¢ GOTOCUHTE3OM.

TpaHCNOPT BELLECTB B PacTEHUW.

CBA3b KNETOYHOrO CTPOoeHUA cTebns ¢ ero pyHKUMAMK. PocT cTebna B a4nnHy. KneTtouHoe cTpoeHune
cTeb1A TPaBAHUCTOrO PaCTeHUA: KOXKMLLA, MPOBOAALLME MYYKM, OCHOBHAA TKaHb (MapeHxnuma).
KneTouHoe cTpoeHue cTebnsa ApeBecHOro pacteHus: Kopa (Npobka, ny6), Kambuii, ApeBecnHa u
cepauesuHa. Poct ctebns B TonwmHy. Mposogaime TKaHn KopHA. OcobeHHOCTU Keunembl U Gpo3Mbl
pacTeHun.

TpaHCNopT BoAbl U MUHEPaNbHbIX BELLECTB B pacTeHUK (cocyabl ApPeBecUHbl) — BOCXOAALLMIA TOK.
TypropHoe aasneHue. cnapeHue Boabl yepes ctebenb 1 AncTba (TpaHcnupauma). Peryaaums
ncnapeHua Boabl B pacTEHMU. BANAHME BHELLIHMX YCI0BUIA Ha UCnapeHue Boabl. TpaHcnopT
OpraHMYecKux BeLLEeCTB B pacTeHMM (CUToBUAHbIE TPYOKM Ny6a) — HUCXOAALLMIA TOK.
MepepacnpeneneHne 1 3anacaHme BeLEeCcTs B pacTeHuu. BoligeneHme y pacteHuit. J/inuctonag.

PocT n passutmne pacteHumA.

MpopacTtaHune cemaH. Ycnosua npopactaHna cemaH. NoarotoBka cemsaH K nocesy. Pa3sutue
NPOPOCTKOB. PUTOrOPMOHbI PacTEHUN.

O6pasoBaTesibHble TKAHW. KOHYC HapacTaHMA nobera, POCT KOHYMKA KOPHSA. BepxyLueyHbli 1
BCTAaBOYHbIN POCT. POCT KOpHA 1 cTebnA B TONLWMHY, Kambuit. Obpa3oBaHMe rognyHbIX Kosel,y



ApeBecHbIX pacTeHU. BanaHue pUTOropmoHOB Ha POCT pacTeHuA. POCTOBbIE ABUKEHUS PACTEHUN.
PasBuTme nobera 13 NOYKM.

Pa3amHOMeHMe pacTeHUI U ero 3HayeHne. CeMeHHoe (reHepaTUBHOE) Pa3MHOXKEHWNE pacTeHUi. LiBeTKK
n coueTua. OnblneHme. NepeKkpécTHoe onblaeHne (BETPOM, }KMBOTHbIMU, BOLOM) MU CAMOONbIIEHUE.
[BoitHoe onnogoTBopeHune. Bknag C. I'. HaBawwurHa. HacnepoBaHue npusHakoB 060MxX pacTeHui.

BereTaTMBHOE pa3sMHOMKEHME LBETKOBbIX PacTeHMI B Npupoae. BeretaTneHoe pasMHOXeHUe
KY/NIbTYPHBIX pacTeHuii. KnoHbl. CoxpaHeHne Np1M3HaKkoB MaTEPUHCKOTO pacTeHus. Xo3sMCTBEHHOe
3HayeHue BereTaTMBHOIO PasMHOMEHUA Ha TeppuTopumn CamapcKoii obnacTu.

JNTabopaTopHble 1 NpakTUYeckne paboTbl.

HabntoaeHune 3a poctom KopHA. HabntoaeHue 3a poctom nobera.

OnpegeneHune Bo3pacTa AepeBsa Nno cnuy.

BbifiBNeHMe nepeaBuKeHMA BOAbI M MMHEPAJIbHBIX BELLECTB MO APEBECUHE.
HabntogeHne npouecca BblAeNeHUs KUCN0POLa Ha CBETY aKBapPUYMHbIMU PACTEHUAMM.
N3yyeHune poaun pbixneHns gna AblXaHUSA KOPHEN.

OsnafeHune NpMémamm BereTaTUBHOIO Pa3MHOMEHMA pacTeHuii (uepeHKoBaHMe noberos,
yepeHKoBaHMe IUCTbEB M APYrue) Ha NpMMepe KOMHATHbIX pacTeHUi (TpadeckaHUMA, CeHNoAUS,
6eroHuA, caHceBbepa U Apyrve pacteHums).

OnpeaeneHne BCXOXKECTM CEMAH KY/bTYPHbIX PACTEHMI U NMOCEB UX B FPYHT.

HabntoaeHve 3a pOCTOM M pa3BUTUEM LBETKOBOMO PacTEHMA B KOMHATHbIX YCN0BUAX (Ha npumepe

baconm nam nocesHOro ropoxa).

OnpegzeneHune ycnoBuii NPopacTaHUa CEMSH.

7 KNACC

BeegeHue

UuTonorua — Hayka o Knetke. CoBpemeHHasa KneToyHan Teopma. KneTka — eguMHuULa CTpoeHus,
KU3HEAEATENbHOCTU U PAa3MHOXEHUSA XKNUBOFO. XUMUYECKUI COCTaB KNeTKN. CTPYKTYpHaA OpraHM3aums
KNETKW. IYKapMOTHbIE U NPOKAPUOTHbIE KNeTkn. MembpaHa. Lintonnasma. OpraHomapl. EauHan
MeMbpaHHaa cucTema Knetku. MUToOXoHAPUM U nnactuapl. UMtockenet n opraHonapl ABUKeHUA. A4p0.
Xpomocomsl. l'eHbl. YaBOEHME XPOMOCOM. MaongHocTb KNeTku. KneTtouHbli umka. Mutos. Melios.
PasmHo»eHue. TUnbl }XKU3HEHHbIX LIUKNOB.

Bupyconorus — Hayka o Bupycax. Bupycbl — HekneTouHble popmbl. BKnaa poccUnckmnx u 3apybexHbix
YUYEHbIX B pa3BUTUE BUPYCONOrMU. BUpycHble 3a6oneBaHnA pacTeHUI, }KUBOTHbIX U YenoBeKa. Mepbl
NPodUNAKTUKM BUPYCHbIX 3ab601eBaHN.



CoBpemeHHana KnaccudurKaLuma opraHM3mMOB, OCHOBHbIE MPUHUMNBI. Knaccndukauma opraHnamos m
9BOJIIOLMOHHOeE yyeHune. Teopua asontoumn Yapabsa JapsuHa.

MeToabl Hay4HOro no3HaHua B 6Guonornn. MNpasuna paboTbl CO CBETOBbIM MUKPOCKOMOM. BpemeHHble u
NOCTOAHHbIE MUKponpenapaTtbl. MeToAnKa NPUroToBAEHUA BPEeMEHHbIX MUKPONpPenapaTos.
MMKpPOCKONUA oNTUYecKas, 3/1eKTPOHHas, CKaHUPYIoLLLas, 30HA40Bas.

JemMoHcTpaLma NopTpeToB y4EHbIX, MUKPOdOTOrpadmin KNETOUHbIX CTPYKTYP, BbIMONHEHHbIX C MOMOLLbIO
pPasNNYHbIX TUNOB MUKPOCKOMMUMU.

NabopaTopHbie U NpaKTUYEecKMe paboTbl

MpaBuia TeXHUKM 6e30MacHOCTU NPW NPOoBeAEeHNN N1abopPaTOPHbIX U NPaAKTUYECKKUX paboT. OCHOBBI
MUKPOCKOMMM: MPUTOTOB/IEHNE BPEMEHHbIX MPenapaTtos M paboTa ¢ MuKpockonom. OpopmneHue
pe3ynbTaToB paboTbl C MMKPOCKOMOM.

BakTepuu n apxeu

MuKpoburonorus — Hayka 0 MMKpoopraHuamax. OcCob6eHHOCTU CTPOEHUA NPOKAPMUOTHOM KNETKMU.
MHoroobpasune popm KneTok baktepunin. PocT n pasmHoxkeHue baktepuit. Cnopbl 6akTepuii.
MunsHegeaTenbHoOCTb 6akTepUin: aBTOTPODHbIE U reTepoTpodHbIe, aHa3PObHbIE N a3pobHble BaKkTepuu.
LinaHobaKTepun 1 nx ponb B Npupoae.

OcobeHHOCTN OpraHM3aLUumM apxei n Ux oTanuma ot bakTepuin. Ponb apxei u 6akTepuit B
BO3HWKHOBEHWUW 3YKapMOTOB.

PacnpocTpaHéHHOCTb baKTepuii M apxen, Nx posib B NPUPOAE U XKU3HU YenoBeKa. Ponb baKktepuii B
6MOreoXMMMNYECKNX LMKNAX.

NabopaTopHble 1 NpakTUYeckne paboTbl
MN3yyeHne meToa0B Ae3nHPEeKLUN U CTEPUAU3ALMN.

N3yuyeHne mopdonornm HakTepuii Ha MUKPOCKONUYECKMX NpenapaTax.

MHoroo6pa3v1e OAHOKNETOYHbIX 3yKapunoT

OCHOBHblEe NPU3HAKM OAHOKIETOUHbIX 3yKapuoT. CTpoeHWe, ABUKEHWE, MUTAaHUE, Pa3MHOKEHUe
OAHOKNETOYHbIX aBTOTPODHbIX U reTepoTPOdHbIX 3YKAPMOT HA NPUMepe 3BIEHbI U TPMMNAHOCOMBI,
TPUXOMOHAAb! U KULLEYHON N1ambann, MHpy3opum Typenbku n manapuinHoro n1asmoamsa, pagmonapui
n dopammHudep, amébbl NpoTesn, AMaTomen. 3Ha4YeHNE OLHOKNETOUHbIX 3YKAPMOT B NPUPOAE U HKU3HU
yenoseka. CoHHaa 6one3Hb, 60ne3Hb LLaraca. KoxHbli M BUCLLEPAbHbIN eMaHN03. TPUXOMOHMaA3s.
Nambnnos.

NabopaTopHble U NpaKTUYEecKMe paboTbl



M3yyeHne 0AHOKNETOUYHbIX OPraHU3MOB NOoA MUKPOCKOMOM Ha BPEMEHHbIX U GUKCUPOBAHHbIX
MUKponpenapartax.

ApxennactuaHble AN KPacTeHUA»
BoTaHMKa — HayKa 0 pacTeHuaAXx

KpaTkan nctopusa passutns 60TaHMKN. BoTaHMKa U 06beKTbl €€ nccnegoBaHnin. O6bEM LLapcTBa
«pacTeHmnn» B COBPEMEHHOW CUCTEME OpraHnUYeckoro mmnpa. Pasgensl 60TaHMKKU. CBA3b BOTAHUKM C
APYTMMKU BUOJIOTMYECKMMM HayKaMK, MEAULIMHOM U CENbCKUM X035IMCTBOM. Posib 60TaHMKM B
$OpMMpPOBaHMN COBPEMEHHOM eCTECTBEHHO-HAY4YHOM KapTUHbI MUpa. MepcneKkTnBbl pasBUTUA BOTaHMKK
Kak HayKu. MprmeHeHne 6oTaHNYECKUX 3HaHMIA YyenoBeKom. MNpodeccnn Yenoseka, CBA3aHHbIE C
6oTaHUKOM.

JeMOoHCTpaLma NOPTPETOB YUYEHDIX, }KUBbIX PACTEHUIA, KONNEKLMIA U MYNAKEN.
O6wwan opraHM3aLmaA pacTUTENIbHOFO OPraHNU3mMa
PactutenbHas Knetka u eé ocobeHHOCTH.

PacTuTenbHble TKaHW. OTKpbITUE pacTUTE/IbHbIX TKaHel. CTpoeHue U GYHKUMM PacTUTEIbHBIX TKAHEN.
MpocTbie M CNOXKHble TKaHW. O6pa3oBaTe/ibHble, MOKPOBHbIE, OCHOBHbIE, MEXaHUYECKME, NPOoBOAALLNE
TKaHMU.

OpraHbl 1 CUCTEMbI OPraHOB PaCcTUTE/IbHOrO OPraHM3ma, X B3aMMOCBA3b. PacTUTENIbHbIN OpraHn3m Kak
eauHoe Lenoe. BeretaTuBHble U reHepaTUBHbIE OpraHbl.

[emoHcTpaLma onbITOB MO 06HAPYKEHUIO B CEMEHaX PacTeHUit BoAbl, MUHEPaNbHbIX M OPraHNUYeCcKunx
BellecTs, Kpaxmana, beska n xupa.

JNTabopaTtopHble 1 NpakTUdYeckne paboTbl.

MN3yyeHne CTPOeHUS PacTUTENbHBIX KNETOK Ha FOTOBbIX M BPEMEHHbIX MUKpOMpenaparax.
HabntogeHne npouecca Naasmosiv3a 1 4ennasmosin3a B PaCcTUTENbHBIX KNETKaxX Nog, MUKPOCKOMOM.
MN3yyeHne ocobeHHOCTEN CTPOEHMA TKaHEeN pacTeHUI Ha rOTOBbIX U BPpEMEHHbIX MUKpOMpenaparax.
MN3yyeHune cTPoeHUs OpraHoOB PacTEHMUI Ha KMBbIX 06BbEKTax U repbapHbIX 06pasLax.

Cnoposble pacTeHus

KpacHble, 3enéHble 1 XapoBble BO4OPOCAN. ANbronorma — HayKa o sogopocnax. Bogopocam —
HEeTaKCOHOMMYECKan rpynna opraHM3mMoB, NPUCNOCOBNEHHbIX K }KM3HU B BOAHOM cpese, OTHOCALMXCA K
pPas3INYHbIM LAPCTBAM B COBPEMEHHOM CUCTEME OPraHUYeCKoro mmnpa. MecTo KpacHbIX, 3e/1EHbIX U
XapoBbIX BOAOPOC/EeN B COBPEMEHHOM CUCTEME OpraHNYeckoro mmpa. OcobeHHOCTU UX CTPOEHUA,
Pa3MHOMXEHMUA U }KU3HEHHbIX LMKA0B Ha NpUMepe X1aMUA0oMOHaAbl, XZ10pennbl, Knaaodopbl M YbBbI,
cnMporupsbl n xapbl, nopdupsl.



Bypble BOAOPOCAU, UX TAKCOHOMMUYECKOE MOJIOXKEHME BHE LLapCTBa PacTeHUN. U3HEHHbIE UUKbI
namuHapun (mopckasa Kanycra) u pykyca. PacnpoctpaHeHue 1 akosiorua. Posib B npupoe u 3HaveHue B
YKU3HU Yenoseka.

MpouncxoxkaeHWe BbICLIMX pacTeHU (3IMBprodunT) oT xapoBbix Bogopocseit. CoBpeMeHHble Noaxoapl K
CUCTEMATUKE PaCcTEHUN.

MoxoBuaHble unm mxu. ObLLan XxapakTepUCTUKA, CTPOEHUE U XKU3HEAEATENbHOCTb, XKU3HEHHbIN LMKA
MxoB. MHoroobpasue mxos. KyKyLKUH NEH 1 cdarHym. PacnpocTpaHeHUe M 3K0A0rMA MXOB. 3HaueHue
MXOB B NPUPOAE U XKU3HELEATE/IbHOCTU YenoBeKa. TopdpoobpasosBaHme. MeYEHOUHMKN U
AHTOUEpOTOBbIE.

MnayHoBuAaHble (naayHbl). O6Wan xapakTepucTuka. Mopdonormyeckme ocobeHHOCTU BEreTaTUBHbIX
opraHoB. OCOH6EHHOCTM OpraHM3aLMm, ) KU3HEHHOTO LMKAA NaayHa 6ynasosugHoro. NMonosoe
nokoJsieHne, peaykuusa rametodpuTta. PacnpocTpaHeHme 1 3KoN0rmMsa NaayHOBUAHbIX. 3HaYeHue B
npupoae 1 NCnosib3oBaHWe YenoBeKom. ickonaemble nnayHoBMAHbIE. Posib cKonaembix
NJayHOBMAHbIX B PaCTUTE/IbHOM MOKPOBE Nasie030MCKOM 3pbl M B 06pa3oBaHMM KAMEHHOIO YrAs.

ManopoTHUKOBUAHbIE (MAaNOPOTHUKM M XBoLLM). O6LLLan XapaKTEPUCTUKA NAaNOPOTHUKOBUAHDIX.
OcobeHHOCTV opraHM3aLmMm BEreTaTUBHbIX OPraHoB, }KU3HEHHOTO LUMK/Ia XBolLa nosesoro. CTpoeHue u
HU3HEOeATeNbHOCTb NAaNOPOTHUKOB. U3HEHHbIW LKA NAanopoTHUKOB Ha NPUMepe WUTOBHUKA
MY»CKOro. PacnpocTpaHeHue 1 3KoN0rMa NanopoTHUKOBUAHBIX. 3HAaYeHWe B npupoae u
XU3HeaeATebHOCTU YeNOBEKa.

NabopaTopHble M NpaKkTUYecKne paboTbl

l/13yqume ocobeHHocTe CTPOEHNA U MU3HEHHDbIX UMKT0B O4HOK/IETOYHbLIX U MHOTOK/IETOYHbIX 3eN1E€HbIX,
XapoBbIX N KPACHbIX Bop,opocneﬁ Ha XMBOM U rep6apHON\ maTtepumane.

M3yyeHne CTPOEHMA U }KU3HEHHBIX LLMKNOB BYpbIX BOAOPOC/AEN HA XKUBOM U repbapHOM maTepuane.
M3yyeHne ocobeHHOCTEN CTPOEHMSA KYKYLLKMHA ibHa M charHyma (Ha KuBbix U repbapHbIX 06beKTax).
MN3yueHne ocobeHHOCTEN CTPOEHMA NlayHa By1aBOBUAHOIO (Ha XKUBbIX U repbapHbIX 06beKTax).
M3yyeHne ocobeHHOCTelN CTPOEHMA XBOLLA NMOAEBOrO (Ha XUBbIX U repbapHbIX 06beKTax).

MN3yyeHne ocobeHHOCTEN CTPOEHMA NAaNOPOTHMKA LUUTOBHMKA MYXCKOro (Ha »KMBbIX 1 repbapHbIX
obbeKTax).

CemeHHble pacrteHunAa

lfonocemeHHble. BOSHMKHOBEHWME CEMEHM — BaKHbI 3Tan B 3BOJIOLMM BbICLLIMX PacTeHWUN. [lpeBHue
CEMEHHble NanoOPOTHUKMK, UX POb B Aa/ibHENLLIEM Pa3BUTUU CEMEHHbIX pacTeHnit. O6LmMe NprU3HaKK
CEMEHHbIX pacTeHUI Kak Hanbosee NpmMcnocobieHHbIX K CyLLeCTBOBAHMIO Ha cyle. fonocemeHHble —
HETAaKCOHOMMYECKan rpynna ceMeHHbIX pacTeHnin. O6LLLaa XapaKTepmncTMKa, 0cobeHHOCTN opraHM3aumum
ronoceMeHHbIX. -HU3HEHHbIN UUKA XBOMHbIX Ha Npumepe CoCHbl. PasHoobpa3mne ronocemeHHbIX.
XBoliHble, [MHKroBble, CaroBHUKoBbIe, FTHeToBble. PacnpocTpaHeHUE U SKONOTUA TOJI0CEMEHHDbIX.
3Ha4yeHMe B NPUPOLE M B XO3AMCTBEHHOM AEATENbHOCTU YEN0BEKA.



NabopaTopHble M NpaKkTUYecKMe paboTbl

M3yyeHne ocobeHHOCTeN BHELLHEro CTPOEHMA BETOK, XBOW, LUMLLEK U CEMAH XBOMHbIX (€/1b, COCHa,
JIUCTBEHHULA).

LiBeTkoBblE pacTeHUA. O6LLanA XxapaKTePUCTMKaA LBETKOBbIX. CTPOEHUE U KU3HEeAeATeNbHOCTb
LBETKOBbIX. LIBETOK KaK OpraH N0/0BOro Pa3MHOMKEHMA Y MOKPbITOCEMEHHbIX pacTeHuid. PasHoobpasne
LBETKOB: NPaBMAbHbIE N HENpPABUAbHbIE, 06oenonblie U pasgenbHonosble. O4HOAOMHbIE N ABYAOMHbIE
pacteHus. CoueTunsa (CNOXKHble, NpocTble). LieTeHune. Pa3Butne MMKpPO- 1 meracnop. FameTol.
OnbineHune. OnnogoTeopeHue. 3uroTa. [lBoiiHOE ONA0A0TBOPEHUE Y MOKPbITOCEMEHHbIX (LBETKOBbIX)
pacteHnin. PaboTbl C.I'. HaBawuHa. "KN3HEHHbIM LMKA LBETKOBBIX.

Mnoabl  cemeHa. PasHoobpasue nnogos. Cyxme u covHble naoapl. OgHOCEMAHHbIE U MHOTOCEMSIHHbIE
nnogbl. Connoans. CTpoeHme ceMsiH ABYAO0/IbHbIX U O4HOAO0NbHbIX pacTeHuii. PasHoobpasue cemsH.
PacnpocTpaHeHMe N1oA0B M ceMAH B Npupoe. YCN0BMA NpopacTaHua cemsaH. [blxaHne cemsH.
Pa3suTne npopocTka. PacnpocTpaHeHne N1040B M CEMAH B NpUpoAe.

NHavBUAyanbHoOe pasBuUTUE pacTeHnit (oHToreHes). Nepuoabl oOHTOreHesa: 3SMOpPUOHa/bHBbIN,
MO1040CTU (HOBEHW/IbHBIN), 3peN0CTU (Pa3MHOMKEHUA), CTAPOCTU (CEHUNBHbIN) Ha Npumepe
NOKpPbITOCEMEHHOTO pacTeHus. CTaanmn BereTauMoOHHOro Neproaa pacTeHuli Ha NpUmepe 3/1aK0oB
(BCcxoapl, KylieHWe, BbIXxoa B TPYOKY, KONOLWEHWE, LIBETEHWE, CO3PEBAHME).

NabopaTopHble U NpaKTUYecKne paboTbl

N3yuyeHne mopdonornm useTka (Ha *KMBbIX U GUKCUMPOBAHHBIX 06BEKTAX).

MN3yyeHune pasHoobpasus couseTuin (Ha repbapHbIX obpasuax).

M3yyeHne CTpoeHMA 3aBA3M LLBETKA M CEMAMOYKM MOL MUKPOCKONOM (Ha roTOBbIX MUKpoNnpenapaTtax).
M3yyeHne CTPOEHMA CEMAH NOKPLITOCEMEHHbIX PaCcTEHU.

N3ydyeHne cTpoeHna Nn1o[0B m COI'I/'IOLI,MVI.

CTpo€eHME U }KN3HeaeATeNbHOCTb CEMEHHbIX PacTEHWI
Mober n noberosble cUCTEMbI

Mob6er. Mopdonorusa nobera. CtpoeHne obanctseHHoro nobera. Ysen. Mexaoysnune. MetamepHOCTb.
PasHoobpa3ue noberos. YKOpoUeHHble 1 yAIMHEHHbIe nobern. BereTaTuBHble U reHepaTUBHble noberu.
MonoxeHue nobera B NpocTpaHcTBe. BUaomMsmeHEHHble noberu.

Moyka — 3a4aTouHbIn nober. CTpoeHme NoYKKU. Pa3HOOOpa3ne noyek: BereTaTuBHbIE, BEF€TaTUBHO-
reHepaTuBHbIe, reHepaTUBHbIE, OTKPbITbIE, 3aKPbITble. BepxyweyHble, 60KoBble (NasyLwHble) U
NPUAATOUYHbIE MOYKW.

Crebenb. Mopdonorus ctebns. Popma crebnelt y TpaBAHUCTbIX U APEBECHbIX PAaCTEHUN.



AHaTomus ctebna. CtpoeHue ctebnsa ABYA0bHbBIX U OAHOAO/bHbIX TPABAHUCTLIX PacCTEHUNA.
PacnonoxeHune nposoaawmx TKaHei. CTpoeHme cTebns ApeBecHbIX pacTeHMUN.

PyHKUMKM cTebns. MexaHnyeckan, TpaHCNOPTHaA. BeretaTMBHOE pa3sMHOMKEHME LLBETKOBbIX PACTEHUA.

[leMoHCTpauma onbiTa — NepeaBUXKeHne MUHEPaNbHbIX U OPraHMYECKMX BELLECTB No cTebto,
BMA0N3MEHEHHDbIX No6eros..

NabopaTopHble M NpaKTUYECKMe paboTbl.
MN3yuyeHne mopdonornm nobera Ha }KMBbIX 06bEKTAX UK Ha repbapHbIX o6pasLax.

MN3yyeHune cTPoEeHNs BereTaTMBHbIX, FEHEPATUBHbIX U CMELLAHHbIX Noyek. PasHoobpasme noyek y
[APEBECHbIX PAaCTEHUN.

M3yyeHne nonepeyHoro cnuia CTBOIa PacTeHWit 1 aHaNU3 BANAHUA SKONOTMYECKMX YCNOBUIA Ha
pasBUTHE pacTEHUIA.

MN3yyeHne ocobeHHOCTE aHaTOMMUYECKOro CTpoeHUA cTebns ABYA0NbHBIX U OAHOAONAbHbIX TPABAHUCTLIX
pacTeHui (Ha XUBbIX 06beKTax UK Ha repbapHbix 06pasLiax).

MN3yueHMe ocobeHHOCTEN aHAaTOMUYECKOTO CTPOEHUSA CTebNA ApeBEeCHbIX PacTeHUNA.
MN3yueHmMe TpaHcNopTa BellecTs B cTebe.
MN3yyeHne metamopdo3os nobera.

Nunct. Mopdonorua nucra. Jinctosas NAacTMHKA, OCHOBAHME IMCTA, YEPELLIOK, NMPUJIUCTHUKU.
PasHoo6pasne AncTbes: GopMbl IMCTOBBIX MIACTUHOK, XKUAKOBAHWUE JINCTLEB, NPOCTbIE U C/I0XKHbIE
NNCTbA. JINCTOPACNONOXKEHME M INCTOBAA MO3anKa. BUAOM3MEHEHNS INCTbEB U UX QYHKUUK.

AHaTomus nucTa. Anuaepma 1 ycTbuyHbIM annapat. Mesodunn. MurmeHTsl ancta. Maactngbl. Kunku
(cocyamncTo-BoNOKHUCTBIE NYYKKM). OCOBEHHOCTM CTPOEHUA CBETOBbIX U TEHEBbIX INCTHEB.

®YHKUMM ncTa. 3anacatollan, 3alMTHas, BEreTaTUBHOE PasMHOXKEHME U Apyrue GyHKUUMN.
TpaHcnupauma 1 rasoobmeH. BansHue BHEWHMX YCAOBUI Ha TpaHcnMpaumio. PoTtocnHTes. 3HayeHne
¢doTocuHTesa. Kocmuueckas posib 3enéHbix pacteHnit (K. A. Tumupsses). Jinctonag, ero npuymHbl,
MEXaHW3M M 3HaYEHUE B KMU3HW PacTeHus.

[emoHcTpaLma ONbITOB: BblAeneHNe MUIMEHTOB INCTa Ha NpUMepe CNUPTOBOI BbITAXKU X10podUNNa;
obpas3oBaHMe Kpaxmana B 3e1EHbIX NCTbAX Ha caeTy (purypbl HO. Cakca); BAMAHUE CUAbI CBETa Ha
BblAe/IeHNE KMCN0POAa BOAHbIMM pacTeHUAMU (NOACUET Ny3blPbKOB KMC/I0pOoAa).

NabopaTopHble U NpaKTUYecKne paboTol.

N3yuyeHne mopdonornm IMCTa Ha KUBbIX 06 bEKTaxX UM repbapHbIX 06pasLax.
Tunbl M GOPMYJbl IMCTOPACTIONONKEHUS.

MccnepoBaHvMe aHaTOMMM IMCTa C MOMOLLbHO CBETOBOIO MMKPOCKOMA.

N3yyeHne meTamopo30B ncTa.



KopeHb 1 KopHeBble cnuctembl. Mopdoiorna KopHa. Buabl KopHeir. TUnbl KOPHEBbLIX CUCTEM.

AHaToMMA KOpHA. 30HbI KOpHA. KopHeBoW Yexnuk. CTpoeHMe KOpHA Ha NonepeYyHoOM cpese B 30He
BCACbIBaHUA.

dYHKLMM KOPHA. 3aKpenneHune pacteHus B cybcTpaTe. BcacbiBaHuWe M npoBegeHWe BOAb! U
MUHEepabHbIX BEL,EeCTB. 3anacaHue NUTaTe/IbHbIX BELLECTB.

MuHepanbHOe NUTaHWe pacTeHuit. MocTynaeHne Bogbl U MUHEPabHbIX BellecTs. KopHeBoe aaBneHue.
dnemeHTbl MMHEPAJIbHOTO NUTaHMA (MaKpPO- M MUKPO3/IEMEHTbI). BbipalMBaHue pacTeHnin meTogamm
rMOPOMNOHMKN U a3pONOHUKK. ObecneyeHne YyCNOBUIA ANA ObIXaHUA KOPHA.

[bixaHne KopHA. CUHTE3 BMONOrMYECKM aKTUBHbIX BELLECTB. BeretaTuBHOE pasMHOXKEHMeE.
BuaounsmeHeHua KopHen n nx pyHKumun.

[eMoHCTpaLmMa oTpacTaHNA NPUAATOYHbIX KOPHEN Ha NpUMepe CMOPOANHbBI U APYrMX PACTEHUIA;
NoCTyn/ieHUs BOAbl U3 MOYBbI B KOPEHb, HAarHETaloWEro AencTBMUA KOPHA; BUAOU3IMEHEHHBIX KOPHEN.

NabopaTopHble U NpaKTUYecKne paboTbl
N3yuyeHne mopdonornm KopHA Ha KMBbIX 06bEKTaX UK repbapHbIX 0b6pasLax.
M3yyeHne aHaTOMMUYECKOro CTPOEHMA KOPHA HA rOTOBbLIX MUKpOMpenapaTax.

M3yyeHne cTpoeHMA KOHYMKA KOPHA NPOPOCTKA MLWEHNLbI M NEPBUYHONO CTPOEHUA KOPHSA npuca (uam
APYroro pacteHus).

M3yyeHne CTPOEHMA KOPHEBbIX BOJIOCKOB C MOMOLLbIO CBETOBOIO MMKPOCKONa.
MccnegoBaHme BAMAHUA BO34yXa Ha pa3BUTUE KOPHEWN.
MN3yuyeHne meTamopdo30B KOPHA.

BereTtaTmBHOE pPasMHOMKEHUE pacTeHU. BereTaTuBHOE pasMHOMKeHUE LBETKOBbIX PacTEHWUIN U ero
3Ha4YeHMe B eCTECTBEHHbIX YCN0BUAX U B CEIbCKOXO3AUCTBEHHOW NpaKTUKe. OCHOBHble GOpPMbI
BEreTaTMBHOrO PasMHOMKEHUA: KOPHAMMU, TNCTbAMM, HAA3EMHbBIMU U NOA3EMHbIMU Noberamu.
PasmHoxKeHne npusmnekon. PaboTbl U.B. MuuypuHa. KnoHmposaHue pacteHnin. MUKpOKAOHanbHOE
pa3sMHOKEHWE pacTeHUN. KNeTouHaa MHKEHEPUA KaK COBPEMEHHAA TEXHONOMMA PAa3MHOMKEHUSA
pacTeHun.

Mouea. PaboTbl B.B. JoKyyaeBa 0 no4Be. XapakTepucTmka noyssl. PasHoobpasme noys. MNaogopoane
nouysbl. YaobpeHua. HapylueHMa MMHepanbHOro NUTAHWA pacTeHUN. ArpoTexHuyeckue npuémol
06paboTKM NouBbl. MOHATME O CEBOOOOPOTE M Er0 3HAYEHUWN A1 BbIPALLUMBAHUA CENbCKOXO3ANCTBEHHbIX

Ky/bTyp.

[emoHcTpaumsa cnocoboB BereTaTUBHONO PasMHOMEHMSA Ha MPUMEPE KOMHATHbIX PacTeHUA.
NabopaTopHble M NpaKkTUYecKkne paboTbl

M3yyeHne MUTO3a B KOPELLKE NyKa.

MN3yyeHne }KM3HEHHbIX LMKIOB PacTeHNI Ha repbapHbIX obpasuax.



MeTobl MUKPOKNOHANBbHOIO Pa3MHOXeEHMUA paCTEHMﬁ.

Knaccndpukauma usetkoBbix. OaHoA40MbHbIE N [ABYyA0bHble. CemelicTBa LBETKOBbIX. [1BYyA0NbHbIE:
KpecTtougeTHble, Po3ouBeTHble, MacnéHosble, CnoxKHoLBeTHble, MoTblibKoBble (5o60Bble), 30HTUUYHbIE.
OagHogonbHble: 3nakn, AMapunnncossble, JinneiHole. OpxugHole. OTAMUYUTENBbHbIE NPU3HAKKU. Popmy bl
W AMarpaMmbl LBETKOB. [IMKopacTyLWMe N Ky/IbTYPHble NPeacTaBUTEIN CEMENCTB, NX 3HaUYeHue B
npMpoALEe N NCNONb30BaHME YeN0BEKOM. PacnpocTpaHeHme 1 3KONora LUBETKOBbIX.

NabopaTopHble U NpaKTUYecKkne paboTbl
M3yyeHne oTIMUMTENIbHBIX NPU3HAKOB NPeACTaBUTENEN CEMENCTB NOKPbITOCEMEHHDIX.

Onpe,u,eneHme ﬂpe,ﬂ,CTaBMTeﬂepl Pa3/INYHbIX CEMENCTB C MCNONb30BaHMEM OI'IpE,CI,EﬂMTel'IEﬁ paCTEHMl;lI
Uy onpeaennTesibHbiX KapToyek.

dKonorua pacteHMin. PacteHna B NpMPoAHbIX coobLLecTBax

PacteHunsa 1 cpeaa obuTaHuA. dKoornyeckne Gaktopbl. PacTeHUA 1 ycaoBma HEXMBOM NPUPOAbI: CBET,
TemnepaTypa, BAaXKHOCTb, MMHEPa/IbHbIA COCTaB NMOYBbl. IKONOTMYECKUE TPynnbl pacTeHUi. PacTeHna n
YCNOBMSA KUBOM NPUPOAbI: MPAMOE M KOCBEHHOE BO34ENCTBME OPraHM3MOB Ha pacTeHus. Bsaumocsasu
pacTeHnn mexay coboi 1 ¢ 4pyrMmm opraHnaMamm.

3HayeHne NoYBEHHbIX OPraHNU3MOB AN NUTAHUA pacTeHui. Pusocdepa. bakTepuanbHble KnybeHbKN.
MuKopu3a (3HAO- M SKTOMUKOPKM3A). 3enéHble ya06peHus.

PactutenbHoe coobuiectso (putoueHos). buoueHos. dkocnctema. bruopasHoobpasme. Buaosoli coctas
pacTUTeNbHbIX COOOLLECTB, AOMUHUPYIOLNE B HUX BUAbI pacTeHM. PacnpeaeneHve BuaoB B
pacTuTenbHbIX coobuiecTBax. ApycHocTb. PacTuTenbHble cooblecTsa: neca, yra, 6oa10Ta, TYHAPbI,
nycTbiHW. MprcnocobieHHOCTb pacTeHN K cpesie n mectam obutaHmna. CMeHa pacTUTebHbIX
coobliecTs. PacTutenbHOCTb (pacTUTeNbHbIN NOKpoB). Pnopa.

B3sanmocBnasb opraHM3amoB. MHPeKLMOHHbIe 60Ne3HU pacTeHMN N NX BO3byauTenun. BupycHole
(mo3anyHan 6onesHb Tabaka, NeCTPONENECTHOCTb THO/IbNaHa U Apyrue), rpubkosble (pKaBymMHa,
My4YHUCTanA poca) U 6aKkTepunanbHblie (MOKpas rHUb) 3ab6oneBaHMA pacTeHUA. UMMYHUTET y pacTeHUIA.
MpUYMHbI pacnpocTpaHeHUsa MHGEKUMOHHbIX bonesHen pacTeHUi. MPUHLMNbI NPOPUNAKTUKN U NeYeHUs
MHOEKLMOHHbIX bONe3Hel pacTeHNI B NPaKTUKe pacTeEHMEBOACTBA.

IKCKYPCUM NN BULEOIKCKYPCUM

MN3yyeHne BMA0BOro COCTaBa M 3KOIOFMYECKOTO COCTOSHMA O4HOM0 U3 PacTUTENIbHbIX cO0bLLecTB
pervoHa.

NabopaTopHble M NpakTUYecKkne paboTbl

N3yyeHne ocobeHHOCTEN CTPOEHMA PACTEHUI PA3IUYHbBIX SKOJOFMYECKUX Py,

PacTuTebHbI MUP 1 AeATeIbHOCTb Ye/0BeKa



PassuTme pactutenbHoro mupa. KmsHo paCTEHMﬁ B Boze. NepBble Ha3zeMHble pacTeHuA. OcBoeHune
pacTeEHUAMM CyLLN. ITanbl Pa3BUTUA HA3EMHbIX paCTeHMl‘/JI OCHOBHbIX CUCTeMaTU4eCKux rpynn.
PMHMOd)MTbI — nepBble Ha3eMHble COCyaAnCTble pacTteHuA. [NoasneHne TKaHel u opraHos. Ponb gpeBHuUx
NanopPOTHMUKOBUAHbBIX. YCNOXHEHNE pacTUTEIbHOro MMpa B NpoLecce 3BON0LLUN.

ManeoboTaHuMKa. ickonaemble ocTaTKM pacTeHMin. OKameHenoctn. OTnedYaTkun. « Kusble MCKONaemble»
cpesn CoOBpEeMEHHbIX PacTEHUN.

Ky/nbTypHble pacTeHus 1 Ux NpoucxoxgeHue. LieHTpbl MHOroobpasus u NPOUCXOXKAEHNA KYNbTYPHbIX
pacteHuit (no H.U. BaBmnosy). KynbTypa semneaenua. KyabTypHble pacTeHMA CeNbCKOX03ANCTBEHHbIX
yrogmii: oBolLHbIe, N1040BO-AroAHble, noaesble. [peacTaBAeHUA O CeNeKUMM U BUOTEXHOIOMUN.
MeToZabl BbiBeAEHMA HOBbIX COPTOB PACTeHMA. BOSHUKHOBEHME KOHTPACTHbIX MPU3HAKOB Y PacTeHMM
ogHoro Buaa. MickycctBeHHbIN oT6op. HacneacTBeHHOCTb, M3MeHUNBOCTb. Co34aHMe HOBbIX
NPOAO0BO/bCTBEHHbIX Ky/bTyp. [1p0A0BoOAbCTBEHHAn 6e30nacHOCTb. baHKK cemsH.

PacTeHusn ropoaa, 0cobeHHOCTb ropoaCcKo ¢popbl. 3aHOCHbIE M abopureHHble BUAbl. CUHAHTPONMHbIE,
COpHble pacTeHus. MHTpoayueHTbl. MapKu, neconapku, ckeepsbl, boTaHUYecKne caabl, AeHApapun.
OseneHeHue. KOMHaTHble pacTeHus, LLIBETOBOACTBO.

MocnenctemA AeATENbHOCTM Yel0BeKa B 3KocucTemax. OxpaHa pacTutenbHOro mmpa. BocctaHoBneHue
YNCNEHHOCTU peaKMX BUAOB pacTeHnit. Ocobo oxpaHseMble NPUPOAHbIe TeppuTopumn (Aanee — OONT):
3aMnoBeAHWKMN, 3aKa3HMKK, HALlMOHaNbHbIE MNAPKK, BuocdepHble 3anoBegHUKM. OxpaHa PacTeHW.
PacteHuna KpacHoit KHurm Poccuitickoit Pepepaumu.

IKCKYPCUM NN BUAEOIKCKYPCUMU.

PasBuTME pacTUTEIbHOrO MUpa Ha 3emie (IKCKYPCUA B MAIEOHTONOTMYECKUI UK KpaeBeaYeCKUit
my3sen).

NabopaTopHble M NpaKTUYECKME paboTbl.
M3yyeHne ceNlbCKOXO3AMCTBEHHbIX PACTEHWNIA CBOETO PErMoHa.

M3yyeHne copTOBbIX 0OCOBEHHOCTEN KY/NbTYPHbIX PacTEHMIA.

8 KNTIACC

lonbbl n rpnbonoaobHbIE OpraHU3MbI

MwuKonorus — HayKa o rpubax. Obuias xapakTepuctuka rpubos. Mopdonornyeckne ocobeHHoCTH
BereTaTMBHoro tena. M’mobl, mmuennini. OcobeHHOCTU CTPOEHUA KNeTokK rpubos. CXxoACcTBO U Pasnmyma ¢
pPacTEHUAMM U KUBOTHbIMU. MUTaHME rpnboB (CMMBUOHTLI, canpoTpodbl, NapasuTbl). PasmHoKeHMe
rpmbos.

MnecHesble rpmbbl. Cbeg06HbIE M A40BUTbIE TPUDDI.

3urommueTtbl. OCHOBHbIE YepTbl OpraHn3aLMmn Ha Nnpumepe Mmykopa. Posib B npupoge v X13HM YenoBeKa.



ACKOMMULLETbI UM cymyaTble rpubbl. OCOBEHHOCTU CTPOEHUSA U KU3HEAEATENBHOCTU, PAaCNpoCTpaHeHne
W 3KO/I0TMYecKoe 3HaveHue. CTpoeHue Ha npumepe neHunumana. OAHOKNETOUYHbIE aCKOMULETbI —
APOXKKMU. Micnonb3oBaHWe AposxKKen Npu Bbineyke xneba. Mapasntuyeckne npeactaBuTenm
aCKOMMULETOB (BO3bYAUTENM CMOPbIHBW, NAPLIKM, MYYHUCTOMN POCLI U APYrve) U Bpes, HAHOCUMbIA UMUK
CeNbCKOMY XO3AICTBY.

BasngmommueTbl. O6LLAA XapaKTEePUCTUKA, 0COBEHHOCTM CTPOEHUA U Pa3MHOXKEHMA Ha NpUMmepe
LWAANOYHbIX rPN60B. 3HayeHWe rpnuboB B MPUPOLE U B XKU3HM YenoBeKa. CbeobHble N A40BUTble TPUOBI.
Mapasutmyeckme npeacTaBuTen 6asmamMoMmmnLEeToB (ro/I0BHEBbLIE, PXKaBUMHHbIE, HEKOTOPbIE TPYTOBbIE).
MwuKopu3sa n eé 3HayeHme.

pnbonoao6bHble opraHn3mbl. OcOBEHHOCTU CTPOEHUA KneToK. OomuueTbl. Mapasntuyeckue
npeacraBMTeNI OOMULETOB Ha Npumepe putodTopbl.

O6Lan xapaKTepUCTUKA IMXEHU3MPOBAHHbIX TPUB0B (nwaiHnKM). OcobeHHOoCTM Mopdonorum un
aHAaTOMMYECKOrO CTPOEHUA NLLANHWUKOB, NUTaHWE U pa3mHoXeHne. MHoroobpasune u skonormyeckue
rpynnbl IMWANHUKOB. 3HAYEHME NMLLIANHUKOB B MPUPOLE N XO3ANCTBEHHOMN AeATENbHOCTU Yel0BeKa.
NHAMKaTOPHAA posib IMWAAHUKOB. JIMLWAMHUKN — MMOHEPbl NPUPOAHbLIX COODOLLLECTB.

Ponb rpnboB B KPYrosopoTe BellecTs B 3KocucTeme. Ponb rpubos B nousoobpasoBaHumM 1 obecneveHnm
naogopoansa noysbl. bonesHeTBopHbIE (NapasuTHyeckme) rpubsl. Mmnkosbl. Mepbl NpodUNaKTUKK
MWKO30B.

NabopaTopHble M NpakTUYeckme paboTol.

MN3yyeHne 0cobeHHOCTEN CTPOEHMA NI0A0BbIX TE/ LWAAMNOYHbIX TPMOOB Ha MUKPOCKOMMUYECKUX
npenapartax U Myasxax.

M3yyeHne cTpoeHus niecHeBbIX rpMboB: MyKopa M NeHnumIna.
MN3yuyeHne BAMAHMA BHELHNX GaKTOPOB Ha NPOLLECC Pa3MHOKEHUSA OPOMKKEN.
M3yyeHne CTPOEHUA U }KU3HEHHOTO UMKAA GUTOPTOPLI HA }KUBOM M repbapHOM maTepuane.

MN3yyeHune cTpoeHUs NNWaNHMKOB (Ha repbapHbIx 06pasuax).

KnBoTHbIE
30010rMA — HayKa O }XMBOTHbIX
O6wme 1 cneumanbHble pasaesnbl 300/10rMn. KpaTkasa UcTopusi pa3BuTMA 300/10TUN.

O6wme 1 cneumanbHble METOAbl N3yYEeHUA KMBOTHbIX. CBA3b 300/10MMM C APYTMMU U HAayKamu,
MeaNLMHON N CeJIbCKMM X03ANCTBOM. 3HaUYeHne 300/10MMYeCcKuX 3HaHUM ans yenoseka. Mpodeccum
yesioBeKa, CBA3aHHbIe C 300/10TMeEN.

[eMoHCTpaLusa NopTPETOB YUYEHbIX, M300paXKeHUIN, MOAENEN HKUBOTHbIX, MY/IAXKW }KUBOTHBIX, BAAXKHbIX
npenapartos v Apyroe.



NabopaTopHble 1 NpakTUYeckne paboTbl

CocTaBneHMe peKoMeHAaLUNM nNo cbopy 30010rMYECKUX KONNEKLUIA.
CocTtaBneHue onmcaHmnin npodeccuii, CBA3aHHbIX C 300/10TUe.
Ob6wwan opraHM3aLmsa }KMBOTHOTO OpraHM3ma.

Ocob6eHHOCTM CTPOEHUA KUBOTHOM KNETKN. MHOMOKNETOYHOCTb. TKaHW }KMBOTHOIO OPraHn3ma.
CTpoeHue u GYyHKUUKM TKAHEN }KMBOTHOIO opraHmMama. OpraHbl U CUCTEMbI OPraHOB }KMBOTHOTO
opraHusma. dopma Tena KMBOTHOFO, CUMMETPUA Tea, pa3mepbl Tena.

NabopaTopHble M NpaKkTUYecKMe paboTbl
MccnegoBaHme KNETOK Nod MUKPOCKOMOM Ha BPEMEHHbIX MUKponpenapaTax.
CpaBHeHMe pacTUTeIbHOM N }KMBOTHOW KNETOK.

U3yyeHne TKaHel XXMBOTHbIX.

CTpoeHue U K13HeaeAaTeIbHOCTb }KMBOTHOMO OpraHM3ma
OpraHM3MeHHbIN YPOBEHb OPraHM3aLMmU KU3HU

MuTaHWe y XKMBOTHbIX. DTanbl MUTAHUA Y }KUBOTHbIX. TUMNbI NUTAaHMA. DHAOUMTO3 M 3K30LUNTO3. KneTtouHoe
M NOJIOCTHOE nuueBapeHue. MNpounucxoxaeHne NUWeBapuUTeNbHON CUCTEMbI. IBOOLMUA
nULEBapMTEIbHON CUCTEMDbI. Pa3aeneHne NueBapuTeNbHOM cUCTeMbl Ha oTaenbl. OcobeHHOCTH
NUTaHUA PACTUTENbHOSAAHDBIX }KMBOTHbIX. OCOBEHHOCTU NMUTAHUA XULLHbIX }KUBOTHbIX.

NabopaTopHble M NpakTUYecKne paboTbl
M3yyeHne nuTaHMA NpPocTenLwero nog MMKPOCKOMOM Ha BPEMEHHbIX MUKPOMpenaparax.
M3yyeHne NUTaHMA OTAENbHbIX NPeACcTaBUTENEN Pa3IUYHBIX TPYMNN XKUBOTHbIX.

TpaHCNOPT Y *KUBOTHbIX. TPAHCMOPT Y CTPEKaoLWMX U ryboK. Mo0CTM TeNa y XKUBOTHbIX.
MpoUCXOXKAEHME U CTPOEHME NEPBUYHOM NONOCTU. PasBuUTNE BTOPUYHOM (LLeNOMMUYECKOii) NONOCTH.
3BOOLUMA NOMOCTEN TENA Y KUBOTHbIX. PYHKLMN NEPBUYHON N BTOPMUYHOMN NOAOCTM Tena. MprumHbl
BO3HWKHOBEHUA TPAHCNOPTHOM cucTembl. DopMUpOBaHME KPOBEHOCHOW cUCTEMbI. DYHKUUK
KPOBEHOCHOM CUCTEMbI. 3aMKHYTblE N HE3aMKHYTble KPOBEHOCHbIe cucTeMbl. CBA3b TMMNA KPOBEHOCHOM
CUCTEMbI CO CTPOEHMEM nonoctu Tena. KposoobpauweHue. Cepale. IBOOLMA KPOBEHOCHOM CUCTEMBI Y
NO3BOHOYHbIX }KMBOTHbIX.

[blXxaHWe y *KMBOTHbIX. Mlcnonb3oBaHWe KMCNOPOoAa *KMBOTHbIMU. Anddy3ua. ApixaHne NoBEPXHOCTbIO
Tena. [ibixaHue y ABYXC/IONHbIX }UBOTHbIX. PopmMpoBaHMe AblXxaTe/ibHbIX OpraHoB. [bixaHWe B BOAHOM
cpepge. abpbl. [bixaHne B HazemMHoOM cpege. [blxaHue npu nomoLm Tpaxei. JIErkme. dBontouns
ObIXaTeNIbHON CUCTEMbI Y MO3BOHOYHbIX }XMBOTHbIX.

BbigeneHune y XKMBOTHbIX. Ocmoc. OcmoTmyeckoe gaBneHue. CTpOGHMe BbIAeﬂMTe}'IbHOﬁ CNCTemol y
KMBOTHbIX. DBO/IOLMA BbIAeﬂMTeﬂbHOVI CUCTEMBbI Y }KUBOTHbIX. BblaennTtenbHaa cuctema



HedpuamnanbHoro Tmna. MNpoToHedppuananbHan BblgenuTenbHan cuctema. MetaHeppuananbHan
BblAenuTenbHan cuctema. CBAsb CTPOEHUA BblAEMUTENbHOW CUCTEMBI C TUMOM NONOCTU Tena.
BblgenurenibHble CUCTEMbI aKTUBHOTO TMNa. Manbnurnesble cocyabl. IBONOLMA MOYEK Y MO3BOHOYHbIX
MBOTHbIX.

Onopa n aBuKeHue y *KUBOTHbIX. OpraHbl ABUKEHUA Y KNETKU. [napocTaTUYeckmin ckeneT. Hapy»KHbIi
cKenet. BHyTpeHHUI ckeneT. DopmMpoBaHME PblYarKHbIX KOHEYHOCTEN, NPABUIO pblyara. IBoOLMUSA
OMOPHO-ABUTrAaTENbHOM CUCTEMbI Y MO3BOHOYHbIX *XMBOTHbIX. CTpOEHWe mMbiwy, [BUXKeHMe B BOAE.
MnaBaHue. BoiTankmeawowan cuna. MnasaTesibHble Ny3blpu. [BUXKEHME B HA3EMHO-BO3AYLLIHOM cpeae.
MNonér. NogbemHasn cnna. PasnnyHbie TMNbl NONETA.

Perynauma sxunsHeneaTeNbHOCTHU Y XKUBOTHbIX. HepBHaa 1 rymopanbHas perynauma. OcobeHHocTH
HepBHOW peryaaunn. AnddysHan HepBHaa cuctema. FaHrauK. LleHTpanbHas M nepudepmyeckan
HepBHas cuctema. Lledanmzauma. dsontoumsa HEPBHOW CUCTEMbI Y MO3BOHOYHbIX *KUBOTHbIX.
FropmoHanbHasa peryaaumns. OcobeHHOCTM rOPMOHaANbHOM perynsaumu. Npumepsl HEPBHOW U
rOPMOHaNbHOM perynauuu.

Pa3Hoobpasne *KNMBOTHbIX

[ByXCcNnoliHble N TPEXCNOMHbIE }KMBOTHbIE U X 0COBEHHOCTU. [JBYXCNOMHbIE }KMBOTHbIE. TKn
Crpekatowme, uam KuweyHononoctHble. OCO6EHHOCTU KNeTOYHOM OpraHu3aLmu. INnaepmuc 1
ractpogepmuc. CTpeKaTtesibHble KNeTKU. MU3HEHHbIW LKA cTpeKaowmx. PopmuposaHme meaysbi.
HU3HEHHbIN UMK cundonaHbIX U TMAPonaHbIX Mmeny3. Kopannbl.

NabopaTopHble M NpaKkTUYecKkne paboTbl.
M3yyeHne CTPOEHUSA U KU3HeaeATeIbHOCTU TMapbI.
M3yyeHne XMMMYECKOro CoCTaBa CKesleTa KOJIOHMaAbHbIX KOPa/ioBbixX MOAMMNOB.

TpéxcnoiHble KnBoTHble. DopmMpoBaHMe NoaocTh Tena. OcobeHHOCTU U QYHKLMM BTOPUYHOM NONOCTH
Tena. OpraHbl BblgeneHus: npotoHedpuamm n metaHedppmamm. O6WMIM NNaH CTPOEHUA TPEXCNOMHOrO
MMNBOTHOro. OCO6EeHHOCTM OpraHn3aLnmn TPEXCAOMHbIX 3KUBOTHbIX. BunatepanbHas (4BYCTOPOHHAR)
cummeTpus. NepBUYHOPOTLIE KUBOTHbIE. TPOXOPOPHbIE XKUBOTHbIE. JIMHAIOLWME }KUBOTHbIE.
BTOpMYHOPOTbIE KUBOTHbIE.

Tun Mnockue Yyepsu. OcobeHHOCTU OpraHM3aLMn NJOCKMX YepPBEN Ha NPUMeEPEe MOIOYHOM NIaHAPUN.
CTpoeHMe NOKPOBOB U KOXKHO-MYCKY/IbHOro MelwKa. MNapeHxmma. CTpoeHne NULLeBapUTENbHOM,
BblAENUTENbHOW U HepBHOM cucTem. MpucnocobneHne NNOCKUX YepBen K napasmutuamMmy. CocanbLUMKM.
HU3HEHHbIN UMK NEYEHOYHOTO COCaNbLUUKA. JIeHTOYHbIE YepBU. FKU3HEHHbIN LMK LUMPOKOro IeHTEL
1 6blubero (cBMHOro) wenHa. [pyrue npeactaBUTeIn NapasMTUYECKMX NIOCKMX YepBeit. MpodunakTmKka
3a60n1eBaHN, Bbi3bIBAEMbIX MIOCKUMU YEPBAMM.

NabopaTopHble M NpaKkTUYecKne paboTsbl
M3yyeHne KM3HeaeATeNbHOCTU, BHELIHErO U BHYTPEHHEro CTPOEHMA NPEeCHOBOAHbIX MNOCKUX YepBei.

MN3yyeHne cTpoeHUsA NapasMTUYECKUX NIOCKMX YEPBEW HA BNAXKHbIX Npenaparax.



Tun Kpyrabie yepsu. OcobeHHOCTN OpraHmn3aLmMm Kpyriabix Yepsein. CTpoeHne Kpyriabix YepBen Ha
npumepe Ye0BeYecKoi ackapuabl. MOKPOBbI M KOXKHO-MYCKY/IbHbIA MELIOK HemaToa,. JIMHbKa.
CTpoeHue n GYHKLMOHUPOBAHNE CUCTEM OPraHOB HEMATOA,. U3HEHHbIN LMK YeI0BEYECKOM
acKapuapbl.

NabopaTtopHble U NpakTUYecKne paboTbl
MN3yyeHne cTpoeHUs YenoBeyecKol (CBMHOM) ackapugbl.

Tun KonbyaTble YepBu. OcOBEHHOCTU OpraHM3aLUKM KoNbYaTbiX YepBEe Ha NPUMepPe 0K AEBOMO YepBs.
CTpoeHMe NOKPOBOB U KOMKHO-MYCKY/NIbHOTO mMellKa. OpraHm3sauma nonoctu tena. CtpoeHune
NULLEBapUTENbHOM, KPOBEHOCHOM, BblAENUTEIbHON U HEPBHOMN CUCTEM. PasmHOMeHMe KoibYaTbIX
yepBsell. Pa3HoObpa3mMe KoJibYaTbix YEPBEN.

NabopaTopHble M NpakTUYecKkne paboTbl.

M3yyeHne BHELLIHEro 1 BHYTPEHHEro CTPOEHMA A0XAEBOr0 Yepss.
MN3yyeHne BHELWHEro 1 BHYTPEHHEro CTPOEeHUSA MeULMHCKON NUABKM.
M3yyeHne CTPOEHUSA MHOTOLLLETUHKOBbIX YepBeN.

Tun Monntockn. OcobeHHOCTM opraHMu3aLmmn MoNOCKOB. CTpoeHMe Tena MOINIOCKOB. PeayKuna
LLesIOMMUYECKOM NONOCTU: MPUUMHBI U NocaeAcTBUA. POPMUPOBAHME MAHTUIMHOMN NONOCTU U PAKOBUHDI.
CtpoeHue 1 GYHKLMOHNPOBAHUE CUCTEM OPraHOB MOJIIIOCKOB. Pa3Hoobpasne Mo/IIOCKOB.
[lBycTBOpYaTbIE MONNOCKU. BPIOXOHOrME MONIOCKU. TON0BOHOMME MOIOCKM.

NabopaTopHble M NPaKTUYECKME paboTbl.

M3yyeHne BHELIHErO M BHYTPEHHEro CTPOEHUA ABYCTBOPYATOro MOJIIIOCKA.
M3yyeHne BHELIHErO N BHYTPEHHEro CTPOEeHUA BPIOXOHOroro MoJITHOCKa.
M3yyeHne BHELIHErO M BHYTPEHHErO CTPOEHMA r0JI0BOHOTOr0 MO/IJTIOCKA.
M3yyeHne CTpOEHMA PAKOBMH MOJINHOCKOB.

Tun YneHucroHorne. OcobeHHOCTM OpraHM3aL MM YNEHUCTOHOIMX. MaH CTPOEHMNA YNEHUCTOHOIOro
KMBOTHOrO. PeayKuns BTOPUYHOM NONOCTU TeNa: NPUYNHbI U nocneacTeus. PasgeneHune Tena Ha
otaenbl. KoHeYHOCTU YneHUcToHormnx. CtpoeHne n GyHKLMOHUPOBaHME CUCTEM OPraHOB
Y/IeHUCTOHOTUX. OpraHbl YyBCTB Y1EHUCTOHOTMX. OCHOBHbIE rPYNMbl Y1IEHUCTOHOTUX.

Knacc PakoobpasHble. CTpoeHMe n mopdonorna pakoobpasHbIX Ha MpUMepe pPeyHoro paka.
PasHoo6pasne pakoobpasHbIX.

Knacc NaykoobpasHble. CTpoeHue 1 mopdonorna naykoobpasHbIX Ha MpuMepe NayKa-KpecToBMKa.
Pa3Hoo6pa3ne naykoobpasHbix.

Knacc Hacekomble. CTpoeHue 1 BHelHAA MoPdO10rusa HaceKombix. KOHEYHOCTU 1 POTOBbIE annaparhl
HaCeKOMbIX. M3HEHHbIN LMK/ HaCEKOMbIX. Hacekomble ¢ Hemo/iHbIM npeBpalleHnem. Hacekomsble ¢
No/IHbIM NpeBpalleHnem. Kykonka. OCHOBHble OTPAAbl HACEKOMbIX C HEMOHbIM NpeBpalleHnem:



Mpamokpbinble, MoayKecTKoKkpbiable, Bwun n MNMyxoegbl. OTpsabl HACEKOMbIX C MOJIHbIM NPEBpPaLLEHNEM:
ecTKoKpblsible, lNepenoHYyaToKpbiable, [IByKpblable, YewyeKkpblable, baoxu.

NabopaTopHble U NpaKTUYECKMe paboTbl

MN3yyeHune BHELIHEro CTPOEHUA M KOHEYHOCTEe PakoobpasHbIX.
M3yuyeHne BHYTPEHHEro CTPOEHMS pakoobpasHoro.

M3yyeHne cTpoeHMsA POTOBOrO annapaTa U KOHEYHOCTEN HAaCEKOMOTO.
M3yyeHne BHYTPEHHErO CTPOEHMA HAaCEKOMOTO.

M3yyeHne BHELIHEro CTPOEHUA U BMONOrMM HAaCEKOMbIX Pa3HbIX OTPALOB.

OnpepeneHune npeactaBuTeNei pasnnMyHbIX OTPAL0B U CEMENCTB HACEKOMbIX C UCNO/Ib30BAaHMEM
onpeaenutenein.

Tun Xopaosble. OcO6eHHOCTN OpraHM3aLMmn XOPA0BbIX XUBOTHbIX. [TPU3HAKN XOPA0BbIX YUBOTHbIX:
rNIOTKa C XabepHbIMU LLLeNAMM, XOpAa, HepBHasn TpybKa, 3HA0CTUNb, MOCTHATa/IbHbI XBOCT. [010CTb

Tena XopA0BbIX *KUBOTHbIX.
MoaTtnn NonosoxopaoBsble. CTPOEHME U KU3HEeAeATeIbHOCTb IaHLLETHUKA.

NabopaTopHble U NPaKTUYECKME paboTbl

M3yyeHne BHELIHErO M BHYTPEHHEro CTPOEHMA NaHLETHUKA Ha GUKCUPOBAHHbIX NpenapaTax.
PasHoo6pa3me 1 3BONIOLMA MO3BOHOUHBIX }KMBOTHbIX

061wmit 0630p CTPOEHUA N PA3BUTUA MO3BOHOUYHbIX NUBOTHBbIX.

dopmuposaHue ckeneta. Koctu n xpawm. OTaensl Tena Nno3BOHOUYHbIX XUBOTHbIX. BUcuepanbHbiii 1
TYNOBULLHBIN 0TAEAbl. OCHOBHbIE rPYNMbl MO3BOHOYHbIX }MBOTHbIX. BecyentocTHbIe U YeNCTHOPOTLIE.
HKabepHble ayrv, opMMpoBaHME YeNoCTeN.

Oco6eHHOCTM CTPOEHUA CUCTEM OPraHOB NO3BOHOYHOTO XMBOTHOTO. MoaoCTb Tena. MNuwesaputenpHas
cuctema. KposeHocHas cuctema. bixaTenbHas cuctema. MeTtaHedpuamnanbHan BblAeanTeIbHas
cucrtema (noyku). HepsHas TpybKa. OTaenbl HEPBHOWM CUCTEMDI.

Hagknacc Pbibbi

OCcob6EHHOCTU CTPOEHMA N OpraHM3aLMm pbib Ha NpUMepe PeYHoro okyHs. Yewysa pbib. Ckenet poib.
CTpoeHue nuueBapuTeIbHON, KPOBEHOCHOM U BblaennUTenbHOM cnuctem. bixaHue y pbi6. abpbl pbib u
»abepHbIii annapat. HepsHasa cuctema pbl6. OpraHbl YyBCTB pblb. boKkoBas AMHUA. XpALueBble pbibbl.
Ocob6eHHOCTUN CTPOEHUA U XKU3HeaeATeNbHOCTU. KocTHble pbibbl. Jlydenépble 1 nonactenépble poibbl.

NabopaTopHble M NpaKTUYECKMe paboTbl.
M3yyeHne BHELIHErO M BHYTPEHHErO CTPOEHMA Pbibbl.

N3ydyeHne ckeneTta KOCTHbIX U XPALLEBbIX pbl6.



MN3yyeHne pasHoobpasma pbib.
OnpegeneHune BospacTa pbib no vyewye.
BbIXxo4 NO3BOHOYHbIX Ha cywy. AmMounbun, nam 3eMHoBoAHbIE

MpeanocbiNKM BbIXOAa MO3BOHOYHbIX Ha cyly. DopMUpPOBaHME PbIYaXKHOM KOHEYHOCTU. OcobeHHOCTH
CTPOEHMA 1 OpraHnsaLmnm ameubmii Ha npumepe TpPaBAHOM Aarywku. Ckenet ampuobuii, otaensl
NMO3BOHOYHMKA. MUweBapuTenbHas cuctema y amoumbmii. CtpoeHne KPOBEHOCHOM cUCTEMBI U
pasgenieHne KpoBu y ampubuin (apTepmnanbHblit KOHyC). [bixaHne y ampubuin, poab YentoCcTHOro
annapata. KoxHoe abixaHne. PopMmmnpoBaHmMe TYNOBULLHBIX NOYEK U MX 0COBEHHOCTU. HepBHas cuctema.
OpraHbl 4yBCTB. U3HEHHbIN LMK aMPpubuii. TonoBacTuK. HeoTeHua y ambumbuii n perynaums
meTtamopdo3a. OcHoBHbIE rpynnbl ampubui.

JNTabopaTtopHble U NpakTUdYeckne paboTbl

N3yyeHne BHELIHEro M BHYTPEHHEro CTPOEHUA AATYLWKM U TPUTOHA.
N3yyeHne ckeneta NAryLKm.

N3yyeHne nHANBNAYANIbHOTO PA3BUTMA 3€MHOBOAHOTO.

AMHWOTBLI. PenTuaun, unm Npecmblikatowmeca

Mpucnocob1eHnsa NO3BOHOUHbIX }KMBOTHbBIX K Pa3BUTUIO HA cylle. 3apoabllieBble 060104KN U UX
byHKLMN. OCOBEHHOCTU CTPOEHMA U OPraHM3aLMK PENTUANIA HA NPUMEPE NPLITKOW ALWEepULLbl.
OcobeHHOCTU cKesleTa U KOHeYHocTel pentuanii. FpyaHas knetka. [BuKeHume y pentuani.
MuwesapuTenbHan cuctema. KposeHocHas cuctema. Kpyrm KpoBoobpalleHua 1 pasgeneHme Kposu B
}Kenyaouke cepaua. AbixaHue pentuanii. PopmmnpoBaHme Ta3oBbIX NOYEK U UX 0COBEHHOCTU. HepBHas
cuctema. OpraHbl YyBCTB. PasamHoXeHWe 1 pa3sutue pentuanin. OCHOBHbIE rpynnbl PENTUANIA.

JNTabopaTtopHble U NpakTUyYeckne paboTbl

N3yyeHne BHELWHero U BHYTPEHHEro CTpOeHUA AlepuLLbl.
N3yyeHune ckeneTa Awepmubl.

MN3yyeHmne pa3sHOO6pasns NpecmblKatoLWmMXCs.

MNTrubl

Ocob6EeHHOCTU CTPOEHMA N OpPraHM3aLMM NTUL, HA NpUMepe cn3oro rony6bs. MNpucnocobaeHmsa NTUL, K
nonéty. Mepba. Pa3BuTMe Nepa, CTPYKTypa nepbes. Tunbl nepbes. OCO6EHHOCTM B CTPOEHUM CKeneTa.
LleBka, npsarkKa. PopmupoBaHue Knna. OCO6eHHOCTU CTPOEHMA NULLEBAPUTENbHON cUcTeMbl. CTpoeHue
KpOBEHOCHOM cnctembl. PasgeneHune Kposu B cepaLe. Kpyru kpooobpaleHusa y ntuu,. OcobeHHoCTH
AbIXaTeNbHOM CUCTEMbI. Bo3aywWwHble MeLWKM M NapabpoHxm. MexaHu3m ABOMHOro AbixaHna. CTpoeHune
HepBHOW cucTembl. Pa3suTne mosxeudka. OpueHTtauma ntmu. OpraHbl YyBCTB. BblaenmTenbHaa cuctema.
Passutue ntuu,. CTpoeHue siina. PopmmpoBaHue anLeBbix obonoyek. NMoseaeHne NTmL,. TOKOBaHUeE.
dopmmpoBaHuMe rHE3A,

NabopaTopHble M NpakTUYecKkne paboTbl



MN3yyeHne BHELHErO N BHYTPEHHErO CTPOEHUS NTUL,
MN3yyeHne ckeneTa NTULbI.

MN3yyeHne BHELWHEro CTPOEeHUA U NepbeBOro NOKPOBa NTHULL.
MN3yyeHne cTpoeHus anua NTuL.

OnpegeneHune NTUL, C UCNOb30BaHMEM OnNpeaennTenei.
MnekonuTatouwme

OcobeHHOCTU CTPOEHUSA M OPraHM3aLMM MAEKOMUTAIOWMX Ha MPpUMeEpe LOMOBOM MbILLW.
®dopmuposaHme wepctn. CtpoeHmne Bonoca. Tunbl Bonoc. CanbHble M NOTOBbIE XKene3bl. Ckenet
mMmekonuTatowmx. OcobeHHOCTU CTPOEHUSA cKeneTa KoHeYHocTel. 3ybHan cuctema. CBaA3b 3y6HO
CUCTEMbI C TUNOM NUTAaHUA. PasHoo6pasune 3y6HbIX cucTem. MuweBapuTesibHaa cucTtema
maekonutatowmx. OcobeHHOCTM CTPOEHMA NULLLEBAPUTENIBHOM CUCTEMbI Y PAaCTUTENIbHOAAHbIX
mnekonutatowmx. CtpoeHme KpoBeHOCHoOM cuctembl. Kpyrn kKpoBoobpalueHua. [pixaTenbHasa cuctema.
CTpoeHue NErkumx, anbBeonapHoe apixaHune. Anadparma. TynosuLLHbIE NOYKKU U HEDPOHDI
MmekonuTatowmx. OcobeHHOCTM HEPBHOWM CUCTEMbBI MeKonuTatowmx. OpraHbl YyBcTB. Passutue
maekonutawwmx. PopmmposaHue naaueHTbl. OCO6EHHOCTM NNaLeHTApPHOro NMTaHMA. Cnuctema
mnekonutatowmx. NMepsossepu. Cymuyatble maekonuTatowme. MaaueHTapHble MaeKkonuTatowme.
CoBpemeHHasa cucTema MIEKONUTAOLLUX.

NabopaTopHble U NpaKkTUYecKne paboTsbl

M3yyeHne cTpoeHMA Yepena U 3y6HON CUCTEMBI Pa3INYHbIX MIEKOMUTAIOLLMX.
MN3yyeHne pa3HOOBPa3MA MNEKOMUTAIOLWMX.

M3yyeHne CTpOEHUA CKeneta MAeKoNUTatoLMX.

3BOMOUMA U IKONOTUA HUBOTHbIX

3BooUNA 6€CNO3BOHOYHbIX }KMBOTHbIX. DBOOLMA XOPAOBbIX KUBOTHbIX.

Cpena 0buTaHMA 1 3KOJIOTMYECKas HULLA. DKoJsiornyeckne paktopbl. AbMoTHMyeckme, buotTuyeckue m
aHTponoreHHble ¢akTopbl. OCHOBHbIE 3KONOMMYECKME 3aKOHbI. 3aKOH ONTUMYMa. 3aKOH
AMmuTUpytouero Gaktopa. 3aKOH 3KON0MMYECKON MHAMBUAYaNbHOCTU BUAOB. MpucnocobneHusa
OpraHn3mos.

BoaHas cpefia 06uTaHUA. XapaKTepucTMKa BogHoOM cpeapl. NnoTHOCTb M TemnepaTypa Boabl. CONéHOCTb
BOZ0EMOB. PacTBOPMMOCTb KMCOPOAA M YINIEKUCNOTO rasa B Boge. Mopckue opraHnambl. MNaHKTOH,
HEKTOH, 6eHToC. OCOBEHHOCTU CTPOEHMA NAAHKTOHHbIX OpraHnM3MoB. MpucnocobaeHna K *KU3HN B
ToAwe BoAbl. OcOBeHHOCTU CTPOoeHUA U B1onormm 6eHTOCHbIX OpraHM3moB. [pecHOBOAHbIE OPraHU3Mbl.
Mpobnembl ocmoperynaumn. MprucnocobneHns opraHNM3mMOB K *KMU3HM B MOPCKOM 1 NPecHoM Boge.
BTopnyHOBOAHbIE OpraHn3mbl. POpmMMpPOBaHME NIABHUKOB M NAABATE/NbHbIX NEPEMNOHOK.

HaszemHo-BO3ayLWHasA cpesa 0buUTaHUA. XapaKTePUCTMKA Ha3eMHO-BO3AYLWHOW cpeabl 0bUTaHuA.
MAOTHOCTb M BNAXKHOCTb Cpeabl. Bbixoa *KMBOTHbIX Ha cywwy. Npumepbl afanTaumii K Ha3eMHbIM
ycnoBuam obutaHma. PopmmpoBaHue NETKMUX, MAbMUIMEBBIX COCYA0B U KYTUKY/Ibl Y YI€HUCTOHOTUX.



dopmmrpoBaHue KoHevHocTeln. OCOBEHHOCTU AbIXaHMA U BOAHOTO 6asiaHca Y Ha3eMHbIX OPraHM3MOB.
Apantauunm K NoNéTy y NTUL, HACEKOMbIX U PYKOKpblabIX. MNpasuno AnneHa. Mpasuno beprmaHa.

MouBeHHas cpena obMTaHMA. XapaKTepuCTMKa NoYBeHHOM cpeabl 06uTaHMA. OcOBEeHHOCTU CTPOEHMSA U
afanTaunm NOYBEHHbIX OPraHM3MOB. AAanTaummn KobYaTblX YepBeEl, HACEKOMbIX M MO3BOHOYHbIX
KUBOTHbIX K NOYBEHHOW cpeae obuTaHmA.

OpraHuameHHasa cpega obuTaHuA. XapakTepucTMKa OpraHM3MeHHOM cpesbl 0bUTaHMA.
MpucnocobneHns opraHM3mMOB K NapasuTMamy. B3aMmooTHoLWEeHNA Nnapa3uT—xo3anH. NapasuTol u
napasnTouabl. DKTONapasuTbl M 3HAONAPa3UTbIl. MapasMTUYecKkme NNOCKNE, KPYT/ble, KObYaTble YEPBU.
Mapasnutrnyeckne YneHnucToHorne. PopMmmnpoBaHMe NPUCOCOK U KptoubeB. PopMUpPOBaAHME NIOTHbIX
NMOKPOBOB. PeayKLnA CEHCOPHbIX OPraHOB U APYIMX CUCTEM OPraHoB.

JeMOHCTPaLLMN KUBbIX XKMBOTHbIX, Yy4es, KONJIEKLUN, pa3gaToyHOro matepuana, Mynsxen u moaenen,
Tabnuu, changos, BuAeodnIbMOB U caliToB VIHTEepPHETA, NOKa3bIBaOWMX NPUCNOCOBAEHHOCTb UBOTHbIX
K YCNI0BMAM cpeabl 06UTaHUA, LEeNn U CETU NMUTAHUA B SKOCUCTEMAX, PACMPOCTPAHEHME KUBOTHbIX B
NPUPOAHLIX 30HaX 3eMun, reorpadUUecknx KapT (3)KUBOTHLIN MmUpP 3emn).

NabopaTopHble U NPaKTUYECKME paboTbl

M3yyeHne NpMpoaHOro coobLecTsa: COCTaBa M CTPYKTYPbI.
IKCKYpCHA UK BUAEOIKCKYPCHUA.

Ce30HHbIe ABNEHMWA B *KMU3HWN KUBOTHbIX.

*MBOTHbIE M YenoBek

Bo3saelicTene YenoBeKa Ha XUBOTHbIX B MPMpoAe: NpAMOoe M KocBeHHOoe. [pOMBbIC/IOBbIE KMBOTHbIE
(pbibONOBCTBO, OXOTa). BegeHne Npombic/ia }UBOTHbIX Ha OCHOBE Hay4Horo noaxoaa. OgomalHuBaHNe
YKUBOTHbIX. [IMKMe Npeakn AoMaLlHUX XUBOTHbIX. Cenekuma. NMopoabl. McKyccTBEeHHbIM 0T6OP.
KoHTpacTHble GOpMbl XMBOTHbIX MO OAHOMY M TOMY Xe NPU3HaKy B npeaesax 04Horo suaa.
KnoHMpoBaHUe KUBOTHbIX. KNeTouHble, XpOMOCOMHbIE U reHeTUYeCcKMe TeXHONOMMN B CO34aHUMU HOBbIX
NopoJ, CE/IbCKOXO3ANCTBEHHbIX XUBOTHbIX.

3HaYeHMe AOMALLHUX XKMBOTHbIX B }KM3HM YesioBeKa. "KUBOTHbIE CEIbCKOXO3AMCTBEHHbIX YrOANA.
MTnuesoacTBO. }KMBOTHOBOACTBO. PacnpocTpaHéHHble MHGEKUMOHHbIe 3ab601eBaHMA Y AOMALLHNX
KUBOTHbIX. INU300TUN. MPUHLUUNBI NPOGUNAKTUKM U eYEeHMA PACNPOCTPAHEHHbIX MHPEKLMOHHbIX
32060/1€BaHNI AOMALLHUX }XMBOTHbIX. }KMBOTHbIE-BpeaAnTe i, metToabl 60pbbbl C X KUBOTHbIMU-
BpeauTenamum.

lopog Kak cpega obutaHus, co3gaHHas yenoBeKom. CUHAHTPOMHbIE BUAbI *KUBOTHbIX. AdanTaums
YKMBOTHbIX B YC/I0BMAX ropoa. BocctaHoBAEHWE YNCIEHHOCTU PeAKUX BUAOB }KUBOTHbIX: 0C060
oxpaHsemble npupoaHble Tepputopum (OOMT). BuochepHble pesepsaThl. KpacHaa KHUMa KUBOTHbIX
Poccun. Mepbl coxpaHeHMA U BOCCTaHOBAEHMA XKMBOTHOIO Mumpa.

[emoHcTpaLmm Yyyen, Koanekumin, Tabauu, cnaingos, BnaeodpuabmMoB U cainToB MHTepHeTa,
MOKa3bIBaOLLMX OXPAHAEMbIX U MPOMbIC/IOBbIX XUBOTHbIX, CNOCO6bI PbIB0OIOBCTBA, OXOThI,
aKKAMMaTU3aLMM U pa3BedeHMsA AOMALLIHUX }KUBOTHbIX, YKMBOTHbIX CE/IbCKOXO3AWCTBEHHbIX YrOAMWMN,
Cnocobbl OXpaHbl PeAKMX }KUBOTHbIX, MPUBAEYEHUA U OXPaHbl }XMBOTHbIX ropoja.



NabopaTopHble M NpaKkTUYecKMe paboTbl
M3yuyeHne HaceKoMbIX-BpeamnTesnei CeNbCKOXO3ANCTBEHHbIX KYAbTYp.

HabntoaeHuns 3a NTMUAMM B FOpoOACKOM cpeae.

9 KNACC

BeegeHue

Cuctema 6MON0rMYECKUX HayK, M3YYaIoLLMX YEI0BEKA: LIUTONOMUA, TMCTO/IOMMNSA, SMOPUONOTUA, TEHETUKA,
aQHTPONOANOrUA, aHaTOMMA YesioBeKa, GM3MON0rMA YeslIoBEKa U ApYyrve MeANLNHCKMUE HaYKM.

Mpodeccuu, cBA3aHHbIE C HayKaMu 0 YesioBeKe. [lepcrneKkTUBbI PasBUTMA 3HaHWIA 06 opraHusme
yesioBEKe M ero CBA3AX C OKpyKatolen cpegon.

demoHcTpauua Tabnuuy, cnaingos, BUAe0dMIbMOB M CalToB MHTEpHETa, NOKa3biBalOWMX pasHble
6uonornyeckme ANCUNNAMHbI, CBA3AHHbIE C U3yYeHMEeM YeoBeKa, Npodeccuii, CBA3aHHbIX C U3yYeHUem
OpraHM3ma 4enoBeKa U MegULMHOMN.

061wt 0630p KNETOK U TKaHE opraHM3ma YeloBeKa

O6MmeH BelLLecTB KaK OCHOBA *KM3HW YenoBeKa. besiku, MMnuapl, yrnesosbl, HYKAenHOoBbIE KUCAOTbI,
HWU3KOMONEKYNAPHbIE COeANHEHUSA, BKOYAsA BUTaMUHbI. XMMUYECKoe CTpoeHMe, 0COBEHHOCTU U
bYHKUMKM 6eNKoB, NMMNNAOB, YTNEBOL0B, HYKNEUHOBbIX KUCNOT U HU3KOMOJIEKYIAPHbIX COEANHEHWIA.
AT® — yHMBepcanbHas sHepreTMyeckan BastoTta Kaetku. Obuiee noHATUE O KaTaboam3ame (Ha npumepe
KNETOYHOrO AbIXaHUs, HauMHasn C NoAroTOBMUTENbLHOIO 3Tana) U aHabosmMame (Ha Npumepe pPasnYHbIX
6MOCMHTE30B, NPOUCXOAALLNX B KeTKe). CpaBHEHME KNETOYHOro AblXxaHuA 1 bpoxeHusa. Perynaumsa
6€e/IKOBOrO, YyrNeBoAHOro, IMNUAHOro obmeHa. Mpsamble U obpaTHble CBA3K B peryaauun. Poib
bepMeHTOB 1 TOPMOHOB B NpoLeccax obMeHa BelLecTs. HapylueHna 6UOXMMUYECKMX NPOLLECCOB B
KNeTKe: aBUTaMMHO3bI, AedeKTbl B paboTe onpeaenéHHbIX GePMEHTOB U Apyroe.

Untonorna. MHoroo6pasme KneToK u nx andpdepeHumnaums. IM6pUOHaNbHbIE CTBOOBbLIE KNETKHU,
MHAYLMPOBaHHbIE NAOPUNOTEHTHbIE CTBO/IOBbIE KAETKWU, CTBOJIOBbIE KNETKWM B3POC/NOr0 Ye0BeKa.

KneTouHble KOHTaKTbl. MOneKynspHbIe OCHOBbI OTBETA KAETOK Ha CUrHasbl. [OHATUE KNeToYHON rnbenu.
JIMMUT KNETOUHbIX AeNeHnit, obliee npeacTaBAeHME O CTapEHUN HA KNETOYHOM M MONEKYNAPHO-
brnonormyeckom yposHe. ObLiee NOHATME O PpaKoBOM TpaHCHOPMALIUK KNETOK.

JNTabopaTtopHble U NpaKkTUdYeckne paboTbl

MpoCMOTP 3/1IEKTPOHHO-MMKPOCKONUYeCKMx ¢poTorpadmin npenapaToB CTPOEHUA KNETKU U
MEKKNETOUYHbIX KOHTAKTOB.

Tunbl TKAHEW OpraHM3mMa YeoBeKa: aNUTeMaNbHasA, HEPBHAA, MbILLEYHAA, COeANHUTENbHASA TKAHMW.
XapaKtepuctunka 1 Knaccuoukaumm anutenmes. HepeHan TKaHb: HeMPOHbI U Helporana. CTpoeHune U
du3nonorva HempoHa. MoTeHUMan NoKos 1 NoTeHuuMan gencteus. MNposeaeHrne HEPBHOTO UMNY/bCa.



Knaccudumkaumsa n mexaHnambl paboTbl cMHancoB. HelpomeguaTtopsl 1 Mx peuentopbl. MblweyHas
TKaHb: CKeNeTHasn, cepaedHan v rnaakan. CTpoeHne CoKpaTUTeNbHOro annapaTa nonepevyHo-noaocaTbix
MblLwL,. MoneKkynapHble MeEXaHU3Mbl COKPALLLEHMA U paccnabneHuns. OTAnYMA rnagKko MycKynaTypbl oT
nonepeyHo-nosocatoi. Prusnonorma Bo36YAMMOCTM U COKPATUMOCTUN FNaAKON MbILLEYHOM TKAHMU.
CoeanHUTENbHAA TKaHb: CBOMCTBA, Pa3/INYHbIE TUMbl KNETOK, XapaKTePUCTUKA MEKKIETOYHOTO
BewectBa. Knaccndumkauma coeAMHUTENbHBIX TKAHEN: COBCTBEHHO COeAMHUTENbHbIE TKAHW, TKaHU
BHYTPEHHEW cpeabl, XpALLeBasa TKaHb, KOCTHAA U Apyrue.

JNTabopaTtopHble U NpakTUdeckne paboTbl
MuKpoCcKonMpoBaHMe NPEnapaToB OCHOBHbIX TUMOB TKaHEN.
HepBHasa cucrema

KnaccudmKkauma HepBHOM cuctemsl. LleHTpanbHan n nepudepuryeckas HepsHas cuctema. CtpoeHue
HepBa, 060104KM, KnaccuduKkauma HepsoB. CTPOEHME CIMHHOMO M FOIOBHOFO Mo3ra. QyHKUUKM OTAENOB
CNWHHOro mo3ra. MNpoBogAlme NyTM CNMHHOIO Mo3ra. AHaTOMMA rOJI0BHOTO MO3ra: NPOAOATrOBaThIN
MO3r, CTBO/1 MO3ra, CPeHUIA, MPOMEKYTOUHbIN, NepeaHnit mo3sr. CTpoeHne Mo3Keudka U Kopbl 60abLLMX
nonyLwapwi.

@PyYHKUMKM OTAEN0B FOIOBHOFO MO3ra U MX YacTeit. YepenHOMO3roBble U CIMHHOMO3rOBblE HEPBbI.
ComaTtnyecKas v BereTaTMBHas HepBHas cuctema. LleHTpbl cOMaTMUYecKoM 1 BEreTaTUBHOM CUCTEM B
LEeHTpanbHOM HepBHOW cucTeme. PednektopHas gyra. PednektopHoe KonbLo. HelipoHHas ceTb.
Knaccndpumkaumnm pednekcos: MOHO- U NOANCHMHANTUYECKNe, 6e3ycnoBHbIE U YCNOBHbIE U apyrue. Ponb
uccnegosanuii U.MN. MNaBnosa. PyHKUMOHaNbHbIe cuctembl M.K. AHoxuHa. Mcnosib3oBaHMe NpuHLUMNa
paboTbl HEMPOHHbIX CETEN B MCKYCCTBEHHOM UHTE//IEKTE.

HapyuweHuns paboTbl HepBHOW CUCTEMBI. HellpoaereHepaLmmn U COBPEMEHHbIE METOAbl UX JIeYEHUS.
NHcynbT. JleKapcTBa, NpoxXoaslime n He npoxoasalumne Yyepes rematosHuedannyecknii bapbep. Metogpbl
NccNefoBaHNSA MO3rOBOM aKTUBHOCTM U CTPOEHUSA CTPYKTYP HEPBHOM CUCTEMDbI:
3NeKTpo3HUedanorpadus, perncTpaumnsa akTUBHOCTU Pas3/IMUYHbIX OTAEN0B MO3ra, MarHUTHO-
pe3oHaHcHas Tomorpadusa, KomnbloTepHasa Tomorpadpua. UHTepdeiic Mo3r—KomnbroTep.

NabopaTopHble M NpakTUYecKkne paboTbl

M3yyeHne rucTonormMyeckmnx npenapaTtos OpraHoB HEPBHOWM CUCTEMbI.
M3yyeHne CTPOeHUA rofIOBHOrO MO3ra Ha MaKeTax.

CeHcopHble cucTemsl

CTpoeHMe CEHCOPHbIX CUCTEM: PELLENTOPbI, NPOBOAALLAA YACTb, OTAEN KOPbI, OCYLLECTBAAOLWMIA
06paboTKy MHbOPMaLMK. KnaccudmKauma peLentopoB: 3KCTEPOPEL,ENTOPbI, MUHTEPOPELENTOPSI,
NponpuopeLLenTopbl, MEXaHNYECKME, TemMnepaTypHble, XMMUYeckue, 6o1eBble 1 Apyrue peLenTopbl.
ComaToceHcopHan cuctema.

CTpoeHue rnasa. 3puTesibHble peLenTopbl (MasoUYKM U KONBOYKK). PU3NYECKME U XMMUYECKUE OCHOBDI
BOCMpUATMA cBeTa. YépHo-benoe u uBetoBoe 3peHne. CTpoeHue ceTyaTku. MpoBeaeHne n 06paboTKa
3pUTENbHOro CUrHana. AKKomogauma. BUHOKyNApHOe 3peHue. HapyleHUa 3peHna U X NPUYKUHBI.
3aboneBaHUsA r1a3a (KOHBIOHKTUBUT U ApYrue) u ux npodunakTnka. CoppemeHHble METOAbI IeYeHUs



HapyLWeHNI 3peHnA: Na3epHan KOpPeKLMa, 3amMmeHa XpYCTainKa, KAeToYyHana Tepanusa, npoTesnpoBaHue
rnasawu apyrue.

CTpoeHue HapyKHOTo, CPesHero 1 BHyTpeHHero yxa. Koptues opraH. MexaHW3m BOCMPUATUA U
06paboTKM 3BYKOBbIX BO/IH. CBA3b LIEHTPa C/yXa M LLeHTpa peun. HapyleHums cayxa v Mx NPUYmHBI.
3abonesaHus opraHoB cayxa (0TUT 1 apyrue 3aboneBaHnaA) U UX NpodunakTMka. CoBpeMeHHble MeToapl
NleYeHUs HapyLEeHWUI cayxa: CIyXoBOM annapaT, NpoTe3MpoBaHMe 1 apyrve. AHaTomMus n ¢pusnonorus
BecTubynsapHoro annaparta. OTo/AMTOBLINM annapar.

OpraHbl BKyca, 060OHAHWUS, MbILUEYHOrO M KOXKHOIO YyBCTBA: aHAaTOMMUA U GU3MONOTUSA, UX HAPYLLIEHUS.
JemoHcTpauma pa3bopHbIX Moaenel rnasa m yxa.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl

MN3yyeHne cTpoeHUs opraHa 3peHus (Ha MyasyKe 1 BaXKHOM npenapare).

MN3yueHuMe cTpoeHns opraHa cayxa (Ha mynsxe).

MN3yyeHne rucToiormMyecknx npenapaTos OpraHoOB YyBCTB.

JHAOKPUHHAA cucTema

OnpegeneHne n OCHOBHbIE XapaKTePUCTUKM FOPMOHOB. KnaccudmKaums ropMmoHOB Mo XMMUYECKOMY
CTpoeHuto. Knaccuopukaums peuenTopos ropMoHOB. MoeRyNSpHbIE MEXaHU3Mbl AeACTBUA TOPMOHOB
Ha KNETKU-MULLEHMU.

3HAOKpUHHaA GYHKUMA rMnoTanamyca. *enesbl BHyTpeHHen cekpeumun (runodus, anudus, WnToBnaHas
enesa, NapalwmMToOBUAHbIE Kenesbl, HaANoYeYHUKN), BblAeNsiemble UMW TOPMOHbI U UX QYHKLUNN.
enesbl cmelLaHHOM cekpeunn (NnoaxKenyaouHas xenesa, NoNoBble Kenesbl), BblAensemble UMu
rOPMOHbI U UX GYHKUMK. TMnoTanamo-runodusapHble KOHTYPbI PEryaaumnmn 4eaTebHOCTU HEKOTOPbIX
Kenés BHyTpeHHen cekpeumn. HapylweHus, cBasaHHble € TMno- U runepdyHKLUAMU FOPMOHOB. Buabl
caxapHoro gnabeTta 1 Ux ocNoXKHeHUA. KneToyHana Tepanus B 1e4eHUM sHAOKPUHHbIX 3ab6oneBaHNN.
Mukcegema.

Mpoune opraHbl U TKAHW, BbIAENAIOLWME TOPMOHbI: MOYKU, CEPALLE, KENYA0YHO-KMULIEYHbI TPAKT,
KMPOBasA TKaHb U apyrue.

JNTabopaTtopHble U NpakTUYeckne paboTbl
N3yyeHne rucTonornyecknx NpenapaToB SHAOKPUHHBIX OPraHoB.
NosepgeHue

PedbnekTopHasa Teopma nosegeHunA. HacneactseHHble M HeHacneacTBeHHbIe GOpMbl NoBeAEHUA.
MpocTeniume ycnoBHble pedaekcol. MUHCTpymeHTanbHoe 1 apyrme dopmbl 0bydeHus. Lens. MoTus.
Pednekc. MoTpebHocTb. Pednekc uenun no Masnosy. AnHammyecknin ctepeoTnn. UMAPUHTUHT.
®PurKcMpoBaHHbIE KOMMAEKChI ABMXKEHUN. CUFHaNbHble cucTeMbl. Peub. MbiwneHue. MNamaATte u eé Buabl.
KorHuTtneHble GYHKLMM HEPBHOM cUCTEMbI. PONb pasHbIX OTAEN0B rO/I0BHOFO MO3ra B peryiaumm
OBVXKEHWN, CHa M 60APCTBOBAHMA, U APYIUX CAOXKHbIX NpoueccoB. MexaHM3mbl BO3HUKHOBEHMUA



amoumin. HeporymopanbHas peryasuma nososoro noseaeHuna. HapylweHua noseaeHns, Ux CBAsb C
paboToi HEPBHOM U SHAOKPUHHOM CUCTEM, COBPEMEHHbIE METOAbI JIeYEHUA.

OnopHo-asuraTeibHbIN annapat

Koctun. AHaTOMMA KOCTU: HAAKOCTHULLA, BHYTPEHHee BellecTBO KocTu. OcTeoH. Knaccndumkauma Kocteit.
PocTt kocTeil. CoeAMHEHMA KOCTEM: NOABUMKHbIE, NONYNOABUMKHbIE, HenoaBuKHble. CTpoeHUWe cycTaBa u
CYCTaBHOM CYMKMU.

OceBoii CKenleT: Yepen, MO3BOHOUYHUK, pEBpa, rpyanHa. Koctn anuesoro 1 Mo3roBoro oTAes1oB Yyepena.
OTAenbl N03BOHOYHMKA, 0COBEHHOCTU CTPOEHMA MO3BOHKOB B Pa3HbIX OTAeNaX, MeXN03BOHOUYHbIe
coeanHeHunaA. CTpoeHme rpyaHoMn KNeTku.

CKenieTbl MOACOB KOHEYHOCTEN U CBOBOAHbIX KOHEYHOCTEN: aHaTOMUYECKMe 0CObeHHOCTU BXOAALLUX B
MX COCTaB KOCTen.

HapyLeHns cTpoeHmMs CKeneTHOM cucTembl. Bo3pacTHble M3meHeHus, ocTeonopos. Tpasmbl.
3aboneBaHUA ONOPHO-ABUraTeNIbHOrO annapara, CBA3aHHbIe C NPAMOXoXaeHnem. CoBpemeHHble
WHBa3MBHbIE M HEMHBA3MBHbIE METO/b! IEYEHUA: MPOTE3UPOBAHNE CYCTaBOB M MEXKMO3BOHOUYHbIX
ONCKOB, UCNpaB/ieHUe KPMBU3HbI MO3BOHOYHMKA U Apyrue.

JeMoHCTpaLus cKeseTa YenoBekKa, Yepena, KOHeYHOCTeM, MO3BOHKOB, PACNU/IOB KOCTEMN.
NabopaTopHble U NpaKTUYECKMe paboTbl
M3yyeHne CTpoeHMA CKeneTa Ye/I0BEKA Ha MaKeTax.

Mbiwupl. PaboTa MbILIL, NO NepemMeLLeHNIO KOCTHbIX pbl4aros. MblLwLpbl, NpUKpenaaoLwWwmeca Asymsa
KOHLUAMM NN OAHUM KOHLOM K KOCTAM. MMMHUYECKME MbILLLLbI KaK NPUMeEpP MblLL, He
NPUKPENNAKLWNXCA K KOCTAM.

Mblwua Kak opraH Iokomouumn. O60104KKN MbllLbl. CYXOXKUAUA U CBA3KW. [lBUraTe/IbHble eAMHULLbI.
MbILWUbI-CUHEPTUCTbI U @aHTAroHUCTbI. HepBHan peryaaumsa paboTbl mbiwl,. Posb CMIMHHOIO MO3ra,
MO3KeyKa M Kopbl 60/1bLLIMX NOAYLLIAPWIA.

OCHOBHble MblLLLbI TeN1a YenoBeka. Hanbonee pacnpocTpaHEHHbIE TPAaBMbl MbILLIEYHOM CUCTEMBI U
MeTOAbl NX NPOPUAAKTUKN. ATPODMA MbILLLL, NPUYUHDBI U NeYeHne.

NabopaTopHble U NPaKTUYECKMe paboTbl
OKasaHue nepBoi NOMOLLM NPU NOBPEKAEHUMN CKENeTa U MblLL,
KpoBeHocHasa U niumdaTtnyeckan cuctembl

OcobeHHOCTU CTpoeHNA N GYHKUMOHUPOBAHMA cepAeYHOM MblLllLbl. AHaTOMUA cepaua: SHA0Kapa,
MWOKapA, aNnKapa, NnepuKkapa, Xeayaouku, npeacepama, KnanaHbl cepaua. MexaHudyeckas paboTa
cepAua Kak Hacoca. CepaeuHbliii UMKA. ApTepuanbHoe gasneHue, nyabc. ABTomaTua. MposoasaiLan
cucTema cepAua. dnexktpuyeckana paboTa cepaua. dnekTpokapamMorpamma. HepsHasa 1 rymopasibHas
perynauua pabotbl cepaua. HapyweHus paboTtbl cepaua. lmneptoHmMyeckas 60s1e3Hb, cepaeyHas
HeA0CTaTOYHOCTb, aTEPOCKAEPO3 KOPOHaPHbIX COCYA0B, MHGAPKT MUOKapaa U Tak Aanee.



LLlyHTMpOBaHMe, aHTMONAACTUKA, KNETOUYHAA Tepanua 1 Apyrne CoBpemeHHble MeToabl NeYeHun
cepaeyHbix bonesHen. TpaHcnnaHTaUMA cepala.

NabopaTopHble 1 NpakTUYeckne paboTbl

MpPOCMOTP FMCTONOTNYECKUX NPENapaToB CepAEYHON MbILLLbI.
dneKkTpokapauorpadmsa.

N3mepeHue apTepranbHOro 4aBaeHusa 1 nyabca.
KpoBeHoCHasA cuctema 1 ninmeaTtnyeckas cuctema.

Kpyru KpoBoobpaleHua: 60/bLwoN 1 Masblil, OCHOBHbIE cocyabl. Knaccuoukauma cocymos: aptepun,
apTepuonbl, BEHbI, BEHY/bl, KANUANAPbI. Pe3nUCTUBHbIE, 06MEHHbIE M EMKOCTHbIe cocyapl. CTpoeHue
CTEHOK cocyaoB. HepBHan 1 rymopasnbHas perynsaumsa pabotbl cocyaos. CuctemHan perynsaums
apTepuanbHOro AaBaeHUA U APYrMX NapameTpoB Kposu (bapopediekc, xemopedneKe v Tak ganee).
HapyweHua paboTbl cocyaoB. ApTeprasibHble U BEHO3HbIE KPOBOTEUYEHUA 1 NepBas NOMOLLb MPU HUX.

AHaTomusa numdaTUYeCcKom cuctembl: AMMbaTUYECKne cocyabl U nnmdaTtmyeckme y3nbl. MpUUmnHbI
OBUXKEHUA KPOBU M IMMEbI MO COCYAaM.

NabopaTopHble U NpaKTUYecKne paboTol.

M3yyeHne rucToNorMyecknx NnpenapaTos CTEHOK COCY/Z0B.
MepBas NOMOLLb NPU KPOBOTEUYEHMUSAX.

BHYTpeHHAs cpela opraHn3ma

KpoBb, TKaHeBas }KUAKOCTb, MMda. MexaHU3Mbl NoALepKaHMA BHYTPEHHEeN cpeabl opraHn3ma
(romeocTas). CBA3b BOAHO-CONEBOro 06MeHa opraHM3ma ¢ GopMUPOBAHNEM U OTTOKOM TKaHEBOM

KNOKOCTU.

XMMHUYECKNn cocTaB Naasmbl KpoBU. POPMEHHbIE 31EMEHTbI: SPUTPOLLUTLI, TIENKOLMUTbI, TPOMOOLMTHI.
NelkoumTapHan dopmyna. PyHKLMM pa3nnyHbIX POPMEHHbIX 31IeMeHTOB. KpoBeTBOpEeHWE M OpraHbl
KpoBeTBOpeHuA. MecTa rubenun pasnnyHbix PopMeHHbIX 31EMEHTOB KPOBU. pynnbl KPOBM MO cucTeme
ABO, pe3syc-daKTop v Apyrve cMCTeMbl OnpeaeneHus rpynn Kposu. MepenmsaHue naasmol,
3PUTPOLMTAPHOM M TPOMbBOLMTAaPHON Macchl. bBydepHaa dyHKUMA naa3mMbl KpoBW. TPaHCNOPT ra3os MNo
KpoBu. PaznnyHble dopmbl remornobuHa. Perynauma cpoactaa remornobuHa K Kucnopogay.
CBépTbiBaHME KPOBU, GUOPUHOAUTUYECKAA U NPOTUBOCBEPTbIBAOLWLAA CUCTEMbI. HapylweHuns, cBA3aHHble
C KpOoBeTBOPEHMEM U PYHKLUMOHUPOBAHNEM GOPMEHHDBIX 3/IEMEHTOB.

JNTabopaTtopHble U NpaKkTUdYeckne paboTbl
MN3yyeHune rucTonormyeckmx NnpenapaToB KPOBM U OPraHOB KPOBETBOPEHMS.
NmmyHHasa cuctema

NcTopua pasBuTUA 3HAHWUI 06 MmMyHUTeTe. 3HaveHue paboT U. N. MeuHuKoBa, M. Ipaunxa u gpyrmx
YYEHbIX N0 N3y4eHUto UMMyHUTeTa. Knaccudmkaumm nmmyHuteta. MexaHn3mbl BPOXKAEHHOTO



UMMYHUTETa. MPUOBPETEHHBIN MMMYHUTET: KnaccudumKauma IMMOOLIUTOB M y4acTUe PasHbIX rpynn
mmedounToB B NpUobpeTEHHOM MMMYHUTETE. [TOHATUA aHTUTENa U aHTUreHa. [pe3eHTaumsa aHTUreHa.
BaKLuMHbI 1 CbIBOPOTKU. OpraHbl LEHTPasIbHON MMMYHHOWM CUCTEMbI: KPACHbIN KOCTHbIA MO3T U TUMYC.
OpraHbl nepudepuyeckoit MMMYHHOM CUCTEMbI: cene3éHKa, NMmdoy3bl, MMHAANAUHBI, anneHAMKC,
MeliepoBbl 61AWKK. Ponb TUMyca B co3peBaHuu T-numooumnTos. Posb opraHos nepudepuyeckom
MMMYHHO CUCTEMbI B cO3peBaHuu B-numdountos. OTpuuaTeIbHaA U NOOKUTENbHAA CENEKUMSA B
co3peBaHun T- u B-numdounTos. Posib MuUKpodaopbl YesnoBeka B YOpMUPOBAHUN HOPMAIbHOTO
UMMYHUTETa Yenoseka. MaTonormm MMMyHHOM CUCTEMbI: UMMYHOAEDULUTLI, ayTOUMMYHHbIE
3aboneBaHuA 1 gp. Peakumm runepyyBcTBUTENbHOCTM, B TOM YMce anneprum. OCHOBbI
TPaAHCMNAAHTONOMMN. [leMOHCTPaLMA NOPTPETOB YUYEHbIX, TabauL, U cnaikfoB, BUAEOPOINKOB U
KMHOGParmeHTOB, 06 MMMYHHOW cucTeme.

[bixaTenbHaa cuctema

AHaTOMMA AbIXaTeNIbHON CUCTEMbI: BEPXHUE AbIXaTe/bHble NYTU, HUKHUE AbiXaTesbHble NyTH, NErkue.
Hocosble nonoctu. HocornoTtka. PotornoTtka. FoptaHb. Knaccndurkauma xpawen roptaHn. HagroptaHHMK
M rosiocoBble cBA3KWU. Tpaxes. BpoHxu. J1Iérkue. JIEroyHble Ny3blpbkK (anbBeosbl). PUsnonorus npouecca
ObIXaHWA, PO/ib NNEBPANbHOM KUAKOCTU, Anadparmbl, MeXKPEDOEPHbIX U 4pyrx mblwl,. CypdaKTaHT.
dnacTnyecKkas Tara NErkux. [bixatesibHble ABUMKEHUA. HU3HEHHasn EMKOCTb NErkux. JIErouHblie 06bEMBI.
HepsHasa 1 rymopanbHas perynauma abixaHus.

FMrueHa abixaHuaA. TpeHMPOBKA AblXaTebHbIX MblLL,. MpeaynpexaeHe NoBpeXAEeHNA r0I0COBOro
annapata. MHdeKLMoHHble 6one3HM, Nnepeaatolmeca Yepes Bo3ayx, U npouve 3ab6oaeBaHnA opraHos
AblXxaHus. BansaHue TabaKoKypeHus Ha OpraHbl AbIXaTeNbHOM cucTembl. ACTMa, 06CTPYKTUBHbIE
3a60/1eBaHMA AbIXaTebHOW CUCTEMDI.

JemoHcTpauma moaenm ropTaHu, Mogenun, NPoACHAOLLEN MEXaHM3M BAOXaA M BblAoXa.
NabopaTopHble 1 NpakTUYecKkne paboTbl

N3mepeHmne obxBaTa rpyLHON KNETKM B COCTOAHWKN BAOXA U BblA0OXa.

OnpeaeneHue 4acToTbl AbIXaHUA.

BansaHme pasnmyHbix GaKTOPOB Ha YaCTOTY AbIXaHUA.

Cnuporpadus.

MN3yyeHne ructonornyecknx npenapaTos OPraHoOB AbIXaHUA.

MNuwesapuTenbHasa cMctema

AHaTOMMSA NULLEBAPUTENIbHOM CUCTEMBI: POTOBAA MONOCTb, MULWLEBOA, XKeNYAOK, NoAKeNya0uHas
»Kesnesa, NeyeHb, OTAe /bl TOHKOW KULLKMK, OTAE bl TONCTOM KMWKK. CTpoeHue 3yba, 3ybHasa cuctema
yenoseka. PU3noNorusa NULLEBapUTENbHOM CUCTEMBI: pacliensieHne 6enKos, TMNNA0B, YINeBOA0B,
HYKNEMHOBbIX KUC/IOT Nog, AehcTBUEM GepMEHTOB, CEKPETUPYEMbIX Pa3HbIMKU OTAENaMM
NULLLEBAPUTENIbHOM CUCTEMBI. XMMUUYECKWNI COCTAB C/HOHbI, }KEeNyA04HOro COKa, NoAKeNyA04YHOro COKa,
YK€/4YM, COKA TOHKOM KMLIKK. MONOCTHOE M NPUCTEHOUYHOE NULLEBAPEHMNE B TOHKOM KULLEYHUKE.
PyHKUMM NogKeNya0uHON Kenesbl U neyeHn. PyHKUUM TONCTOM KULWKK. Poib KULLIEYHON MUKpOdAopbI
ONs YyenosekKa.



HepBHas 1 rymopasibHaa peryiaums npoLeccos nuilleBapeHus, yraesoaHoro, AMnuaHoro, 6enkosoro
obmeHa.

FMrueHa nuTaHma. HeMHPEKUMOHHbIE M ayTOMMMYHHbIe 3a601eBaHMUA CUCTEMbI MULLLEBAPEHUA.
MpeaynpexaeHne MHGEKUMIN U NPOUMX KeNyL04HO-KULLEYHbIX 3a601eBaHMI (racTpuT, A3BeHHan
60/1e3Hb, aNMNeHANLNT, LMPPO3, NaHKPeaTUT 1 ApYrue), MMLLEBbIX OTPaBAEHUN. XennkobakTep Kak
(baKTOp Pa3BUTUA racTpUTa U A3BbI. BAUAHWE KypeHUa 1 asKkoroas Ha nuwesapeHune. PaccTpoicTea
NULLEBOrO NOBEAEHMA.

JemoHcTpauma Topca YenoBeKa, Tabaumu,

JNTabopaTtopHble U NpakTUYeckne paboTbl

NccnepoBaHue geiictBmna GepmMeHTOB CAKOHbI HA Kpaxmann.

MN3yyeHne rmcToNormyecknx npenapaTos OpraHoOB NULLEBAPUTENBHON CUCTEMDI.
BbiaenntenbHasa cuctema

CTpoeHue BblAEANTENBHOMN CUCTEMbI: MOYKM, MOYETOUYHMKM, MOUYEBOM My3bipb, MOYENCMYCKATENbHbIN
KaHan. PyHKUMOHMpPOBAHME NOYKUN. HeDPOH KaK CTPYKTYPHO-PYHKLMOHANbHAA eAUHNLLA NOYKMN.
dusmonormyeckne npoueccbl GopMUpPoOBaHUA BTOPUUYHOM Moum: uUbTpaumsa, peabcopbuus, cekpeumsn.
Ponb NOYKM B perynauum aptepuanbHoro AasneHuns. HepsHas 1 rymopasbHas peryasaumsa paboTbl
OPraHoOB BblAEAUTENbHOM cUCTEMBI. 3a60/1€BaHNA OPraHOB MOYEBbIAENNTENbHOM CUCTEMbI (LMCTUT,
nuenoHedpuT, MoueKaMeHHan 60ne3Hb U Apyrue), X npeaynpexaeHune. MckyccTBeHHana Noyka.
Onanus. TpaHcnnaHTaumMsa NOYKM.

JemoHcTpauma Tabanu, mogenm «CTpoeHMe NoUYKM MAEKOMUTAIOLLLEro», My/iAXKa NoYeK YeoBeKa,
B/Ia’KHOTO npenapara.

NabopaTopHble M NpaKTUYECKMe paboTbl.

M3yyeHne rucToNorMyeckmnx NpenapaTos pasHbiX y4acTKOB MOYKM, MOYETOUYHMKA, MOYEBOTO My3bIpS.
MonoBas cucrema

Craamu rametoreHesa. OTAnYMA ooreHesa M cnepmaTtoreHesa gpyr ot gpyra. OnjogoTsopeHue.

KeHcKas nosioBas cucTtema: AMYHMKKU, MaTouHble TPyObl, MaTKa, Baraaulle, BHELWHME NOM0BbIe OPraHbl.
MeHCTpyanbHbI LUK,

My»KCKasa nonoBaa cMcTema: CEMEHHUKN U MPOYMe BHYTPEHHME MONOBbIE OpPraHbl, BHELWWHWE NONOBbIE
opraHbl.

HepBHas u rymopanbHas perynauma paboTbl OpraHoB No0BOM CUCTEMBI.

MnaHnpoBaHue bepemMeHHOCTU, METOAbI KOHTPALENUUKN, NPEAUMMNAHTALMUOHHBIA CKPUHUHT,
3KCTpaKopnopasbHoe oniofoTBopeHne. bepemeHHoOCTb, nakTauma. 3abonesaHus, nepegatolmecs
NOJIOBbIM MYTEM.

NabopaTopHble U NpaKTUYecKne paboTbl



MN3yyeHune rmctonormyeckmx npenapaTtos OpraHoB NoJj0BOM CUCTEMBI.
Koxa u eé nponssogHble

3nNnaepmmc — MHOIroCNOMHbIN oporoseBsatoLWwmnii anutenmin. Caom anunaepmmca. Chon aepmsl.
MoAKOXKHasA }KMpoBas KneTyaTka. Mpon3BoaHbIe KOXKMU: HOMTU, BONOCHI. KOXKHble enesbl: NoToBble,
CaNbHble U MONOYHbIE. PYHKLMM KOXKU. PONb HEPBHOM U F'YMOPasIbHOMN Peryaaumm B OCYLLECTBAEHUM
TEPMOPErYNATOPHOM U APYrUX GYHKUMI KOXKMN.

3ab071eBaHUA KOXKN U UX NpeaynpexaeHune. MNeperpeBaHune: COMHEYHbIN U TenoBon yaapbl. Oxoru.
O6bmopokeHus. NMpodunakTnka 1 Nnepsas NOMOLLb NPY TEMJ0BOM U CONHEYHOM YA3aPaX, OXKOrax u
06MOpPOXKEHUSAX.

JemMoHCcTpauma Moaenn CTPOeHUA KOXK, Tabauu, cnaiaos.
JNTabopaTtopHble U NpakTUYeckne paboTbl

NccnepoBaHme ¢ MOMOLLBIO YNbl Thi/IbHOW M NaA0OHHOW CTOPOHbI KUCTW.
MN3yueHune rmcTonormyeckmx npenapartos anmMaepmmca 1 AepMmbi.
ApanTauuMm opraHM3ma YyesioBeka

Tepmoperynauma: poab KOXKW U COCyA0B. MMNOTaNamyc KaK LeHTP HeMporymopasabHOW perynsaumm
TennoobmeHa. MNoseaeHYecKMe aganTauuu.

ApanTtaumm YenoBeKa, ero OPraHoOB M TKAHeMN K HU3KMM KOHUEHTPALMAM KNCA0POAa U TMNOKCUM.
Perynauma notpebieHna KUCA0POAA TKaHAMM, 3pUTPONO033. MepecTpoitka meTaboM3ma KAeToK B
YC/IOBUU TUMOKCUN.

AfanTtaunm K HeAOCTaTKy Pa3/INUHbIX MUTATE/IbHbIX BELLEeCTB. JHepreTmyeckaa GyHKLUMA IIMKOoreHa B
neyeHn n AMNUA0B B XKUPOBOKN TKaHW. MopALOK NCMONb30BaHNA 3aMacoB NMTaTe/IbHbIX BELLECTB B
opraHusme. lMepecTpoiika meTabon1M3mMa KNeTOK B YC/IOBUAX rON04aHuUA.

LUuMpKagHble puTmbl. BaMaHMe NpoaonKmuTebHOCTM CBETOBOMO AHA HAa HEMPOTyMOpPasibHYIO Peryiaumio
NPOLECCOB }KU3HEeAeATe/IbHOCTU YeI0BEKa.

TpeHUpoBKK. Ponb pU3MUECKOM aKTUBHOCTM B COXPaHEHUN 34,0P0BbA YesloBeKa. MpodunakTmKa
3ab0o/1eBaHMIN cepAeYyHO-COCYANCTOMN U AbIXaTebHOW CUCTEM M OMOPHO-ABUraTeNbHOro annapara.

ApanTtaumm K HesecomocTu. MNepecTpoikn meTabonnsma B YCA0BUAX HU3KOW rpaBuTaLLmK,
npodunaKkTMKa HeraTUBHbIX NOCNEACTBUIA.

JemoHcTpauma nocobuit n obyyatowmx BUAEOPOSNKOB.
leHeTUKa YenoBeka

OnpegeneHue reHa u annens, reHotTuna u peHotuna. MoHATUE TOMO- U reTePO3UTOTbl. 3aKOHbI
MeHaena. Bsaumogeincteme anneneit. MoHoreHHble U NOAUTEHHbIE NPU3HaKKU. XpOMOCOMHas Teopus
HacneacteeHHocTM MopraHa. KpoccuHrosep u cuenieHHoe HacneaosaHue. MexaHM3mbl onpeaeneHums
nona. Monosble XpOMOCOMbI U ayTOCOMbI YenoBeka. HacneaosaHue, cuenaeHHoe ¢ NoIOM.



MN3MeHYMBOCTb: HacneaCTBEHHasA U HeHacneacTBeHHas. MNpumepbl HEHACNeACTBEHHbIX U3MEHEHUIM
(mogudukaunin). Knaccudumrkaumsa HacneaAcTBEHHOW MU3MEHYMBOCTU Ha MYTaLMOHHYIO U
PEKOMOUHALMOHHYIO. [eHHble, XPOMOCOMHbIE M FreHOMHble 3ab01eBaHUsA. MpUMEpPbI FEHHDbIX,
XPOMOCOMHbBIX M TeHOMHbIX 3ab01eBaHNI YenoBeKa.

MonynauMoHHas reHeTuKa. MoHATMe reHodoHaa. PacnpeaeneHune YacToT annenei B nonynaumm. 3akoH
Xapagm-BanHbepra.

PeweHne reHeTUYECKNX 3a4a4.

MeauumHCKan reHeTUKa. nOCTpOEHMe POAOCNOBHbIX NPU aHa/IN3e OI'IpE,CI,EﬂéHHbIX NPU3HAKOB. Ponb
reHeTn4eCKnxX aHaan3os Npu N1aHMpPOBaHUN N KOHTPOE 6epeMEHHOCTVI.

CeKBEHMPOBAHWE reHOMa KaK MHCTPYMEHT, NO3BOAAIOLWMIA NPOrHO3MpoBaTh GEHOTMN YesloBeKa U
APYrUX }KUBbIX OPraHM3MOB, a TaKKe BUPYCcoB. BUonHbopmaTUYeckne MHCTPYMEHTbI aHaiM3a FreHOMOB.
MeToapbl HanpaB/fIEHHOrO U3MEHEHWA TEHOMOB OPraHM3MoB. FeHeTUYecKan NHKeHepua. F[eHoOMHoe
penakTMpoBaHue. ITUYECKUE acNeKTbl BHECEHUA U3MEHEHWNI B FTeHOMbI Pa3/InYyHbIX OPraHM3MOB, B TOM

yncne yesoBeKa.
JemoHcTpauma Tabauu, nnakaTos, KNHOPPArMeHTOB, POIMKOB U3 UHTepHeTa.
AHTpoOnoreHes

MpumaTbl: OTAMYUTENbHBIE YepPTbl, COCTaB M 3BO/IIOLMA OTPAAA.

YHUKaNbHbIE NPU3HAKU FOMUHUA,. MpsMOXoXKaeHME: TEOPUM BOSHUKHOBEHMA, aHaTOMO-
MOPHONOTUYECKMIA KOMIMNEKC NPU3HAKOB. MpAMOX0oXKAeHWe B ApYrux rpynnax nprumaTos. Pyka,
npucnocobaeHHas K U3roToBAEHUIO U MPUMEHEHUIO OPYANI TPyaa. BbiICOKOPa3BUTLIN MO3T: TeHAEHL MU
B 9BO/IOLMM, YHUKAbHbIE YepTbl, Mopdosiornyeckne ocobeHHocTn. CXOACTBO M Pa3nmums YenoBeka 1
YyenioBeKoobpasHbIX 06e3bAH: aHaToMUA, aImbpuonorus, buoxmmusa, nosegeHue. LLinmnaHse Kak
6AMKANLWIMIA KUBOWN POACTBEHHUK YeN0BEKa. IBO/OLMA YeI0BEKOOOPa3HbIX 06e3bsH.

[emoHcTpauma mynaxen, Tabauu, cnaligos, BuaAeodUnbMOB U caiiToB MIHTepHeTa, NOKa3biBaOWMX
CTpOEeHMe NPeaKoB COBPEMEHHOro YesioBeka, 06e3baH-aHTPONOUA0B, NpeacTaBuTeNnen Ye0BeYeCcKmX
pac.

NabopaTopHble M NpakTUYecKne paboTbl

MN3yyeHne apeBHeNLEe NCTOPUN M 3BOIIOLMMN YETOBEKA HA NPUMeEpPE KONNEKLMIA U PEKOHCTPYKLUIA
(3KCKypcKuA B NaneoHTONOMMYECKUI My3elt).

YenoBek M OKpy:Katowwan cpeaa

3Konornyeckue GakTopbl U UX AENCTBUE HA OPraHU3M YeN0BEKA. 3aBUCMMOCTb 30P0BbA Ye/loBeKa OT
COCTOSIHUSA OKpY:KatoLel cpeabl. MUKPOKAMMAT KUbIX NoMeLLeHni. Tpyg yenoseka. dusmnonorus
Tpyaa. PaboTocnocobHOCTb M yTOMAEHME.

300poBbe YenoBeKa Kak coumanbHan LeHHOCTb. ®aKTopbl, Hapyllalolime 340Pp0Bbe: TMNoauHaMus,
KypeHue, ynoTpebaeHue anKkoronsa, HapKOTUKOB, HecbanaHCcMpoBaHHOE NUTaHMe, cTpecc. YKpenieHue
300p0BbA. KynbTypa OTHOLWEHUA K CO6CTBEHHOMY 340P0BbI0 U 340P0BbI0 OKPYKAIOLLMX.



AHTpOnoreHHble BO34ENCTBMA Ha cpeay. HapyweHune KpyrosopoTa BellecTs B 6uocoepe.
AHTPONOreHHbIN KPYroBOPOT. IKOOrMYECKNE KPU3UChI U UX NPUUMHBL. Ko3sotoumus obuiectsa u
npvpogpl. PauMoHanbHOE NPMPOA0NO0/Ab30BaHNE. 3HaYeHMe OXPaHbl OKPYXKatoLwen NPUPOAHON cpeabl
ONA COXpaHeHWA YenoBeYecTsa.

JemoHcTpauma Tabanu, N1akaTos, KNHOPPArMeHTOB, BUAEOPOINKOB U3 MHTepHeTa.



NAAHNPYEMBbIE PE3Y/IbTATbI OCBOEHWMA MPOTPAMMBbI MO BUOJIOTN HA YPOBHE OCHOBHOTIO
OBLLIEFrO OGPA30BAHMA (YINTYBNEHHbLIN YPOBEHb)

JTINYHOCTHBbIE PE3Y/IbTATHI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUSA NPOrpammbl No 6MoONOrMn ocHoBHOTO obliero obpasoBaHus
OO/KHbI OTPaXKaTb rOTOBHOCTb 06YYaIOLLMXCA PYKOBOACTBOBATLCA CUCTEMOMN NO3UTUBHbIX LLIEHHOCTHbIX
OpueHTaLMit 1 paclUMpPeHNe OMbiTa AeATE/IbHOCTU Ha ee OCHOBE M B NPOLLecce peasnm3aLmm OCHOBHbIX
Hanpas/ieHUIt BOCNUTaTeNbHOM AeATENbHOCTU, B TOM YNCEe B YacTu:

1) rpaxkaaHCKoro BOCNUTaHUA:

FOTOBHOCTb K KOHCTDYKTMBHOI‘;I COBMECTHOM AeATENDbHOCTU NPU BbINO/IHEHUN VICCIIe,D,OBaHMVI M NPOEKTOB,
cTpemieHne K B3aMMOMOHNMaHUIO 1 B3aUMOMNMOMOLLMN,

2) NaTpPMOTUYECKOTO BOCMUTAHUA:

OTHOLLEHWE K BMONIOMMM KaK K BaXKHOM COCTaBAAIOLLEN KYAbTYpbl, FOPAOCTb 3a BKNAA POCCUACKUX U
COBETCKMX YYEHDBIX B Pa3BUTUE MUPOBOMN BMONOrMYECKOM HAYKK; FOPAOCTb 3@ BKNAA CAMAPCKMX YYEHbIX B
pa3sBUTME HayKK O KMBOW NpPUPOAE;

3) AYXOBHO-HPABCTBEHHOrO BOCMMTAHUA:

rOTOBHOCTb OLEHMBATb MOBEAEHME M MOCTYMKN C MO3MLMMU HPABCTBEHHbIX HOPM M HOPM 3KOIOrMYECKOM
Ky/IbTypbl;

NOHWUMaHWE 3HaYMMOCTU HPABCTBEHHOTO acneKTa 4eATe/IbHOCTM YeNoBeKa B meauumnHe u buonoruu;
4) 3cTeTMYecKoro BOCNUTAHUSA:

NOHMMaHWe Poan 61oorMn B GOPMUPOBAHUN ICTETUYECKOW KY/IbTYPbl IMUHOCTY;

5) ¢um3unyeckoro BocnuTaHun, GOPMMPOBAHUA KYbTYpPbl 340P0BbA Y IMOLMOHANbHOTrO baarononyums:

OTBETCTBEHHOE OTHOLLEHME K CBOEMY 340PO0BbIO U YCTAHOBKA Ha 34,0p0BbI 06pas Xu3HM (3a40poBoe
nuTaHue, cobntoaeHne rMrMeHMYecKnX NpaBma U HoOpM, CbaNnaHCUPOBAHHbIN PEXUM 3aHATUI U OTAbIXA,
perynapHan pusnyeckan akTUBHOCTb);

OCO3HaHMWe NocAeACTBUIA U HEMPUATME BPedHbIX NPUBbIYEK (yrnoTpebieHne askorossa, HapKOTUKOB,
KypeHue) 1 nHbIX Gopm Bpesa Ana GU3NYECKOro M NCUXMYECKOro 34,0P0BbS;

cobnopeHne npasunn 6€30MacHOCTH, B TOM YMC/e HaBblkM 6@30NacHOro NoBeaeHnsa B NPUPOAHON
cpeae;

chOpMMPOBAHHOCTb HaBbIKa pedaeKkcum, ynpasaeHne cobcTBeHHbIM 3IMOLMOHAJIbHbIM COCTOAHUEM;

6) TPy40BOro BOCAUTAHUS:



aKTMBHOE y4yacTue B pelleHnn NpakTUYecknx 3agay (B pamkax cembn, 06pasoBaTeIbHON OpraHmn3aLmm,
Hace/IeHHOro NyHKTa, KpasA) 6MOI0rMYecKoi 1 3K0I0rMYECcKo HanpaBieHHOCTH, MHTepec K
NPaKTUYeCcKoMy M3y4yeHuio npodeccuit, cBA3aHHbIX ¢ buonoruei;

7) 3KO/10r'MYeCKoro BOCNUTaHnA:

OpMeHTaLMA Ha NPUMeEHeHMEe BUONOITMYECKMX 3HAHUI MPU peLleHnm 3a4a4 B 061acTh OKpyKatoLe
cpenbl;

OCO3HAHWeE 3KOSIOrMYeCcKNX Npobiem u nyTen Ux pelleHuns;
FOTOBHOCTb K Y4acTMIO B MPAKTUYECKOM AeATeIbHOCTM 3KON0MMYECKOM HanpaBAeHHOCTY;
8) LeHHOCTM Hay4YHOro No3HaHUA:

OpVEHTaLMA Ha COBPEMEHHYIO CUCTEMY HayUHbIX NpeAcTaBieHnii 06 OCHOBHbIX BUONOTMUYECKUX
3aKOHOMEPHOCTAX, B3aMMOCBA3AX Ye0BeKa C NPUPOAHONM M coLManbHOMN cpenoi;

NOHMMaHWe pPoan 6MOIOrMYECKO HayKn B OPMMUPOBAHNM HAYYHOTO MMPOBO33PEHUS;

pa3BUTME HaYUYHOM NOOBO3HATENBHOCTM, MHTEpPEca K BUONOrMYECKOl HayKe, HaBbIKOB
nccnenoBaTeNbCKOM AeATe/IbHOCTY;

9) aganTaumm 06y4atoWErocs K U3MEHAIOLLMMCS YCTOBUAM COLMANbHOM M NPUPOLHON cpeabl:
OLLEHKa N3MEHSIOLLMXCA YCNOBUA;

NPUHATME pelleHns (MHAMBUAYANbHOE, B TPyNMe) B U3SMEHSIOWMUXCA YCNOBMAX HA OCHOBaHMM aHaIM3a
b6uonormyeckon MHpopmaLmu;

naaHnpoBaHuMe AEVICTBMVI B HOBOM CnTyauunnm Ha OCHOBaHuUn 3HaHWUI BUONOTMYECKNX 3aKOHOMepHOCTEI7I.

METAMNPEOMETHbIE PE3Y/IbTATbI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHUA NPOrpammbl Mo 610N10rMM OCHOBHOIO O6LU,eFO O6pa3OBaHMH,
AO0/1XKHbI OTPaXaTb:

Mo3HaBaTesbHble YHUBEPCA/IbHbIE y4ebHble AelCTBMA
BasoBble flornyeckne aencrTeus:
BbIABNATb M XapaKTePM30BaTb CYLLECTBEHHbIE MPU3HAKN BMONOTMYECKNX OOBEKTOB (ABNEHUIA);

YyCTaHaB/IMBaTb CYLLLECTBEHHbIV NPMU3HAK KnaccuduKaumm bruonorndeckux ob6beKkTos (ABAeHNN,
npoLeccos), ocHoBaHUA Ans 0606LWeHNA U CpaBHEHUSA, KPUTEPUN NPOBOAUMOTO aHaNN3a;

C YYETOM NpeasioKeHHON 6MONOrMYECKOM 3a4a4M BbISBNATb 3aKOHOMEPHOCTU M NPOTMBOPEYNA B
paccmaTtpuBaembix GpaKkTax U HabAAEHUAX, NpedaaraTe KPUTEPUN ANA BbIABNIEHUSA 3aKOHOMEPHOCTEN U
NpoTMBOPEUMIA;



BbIABNATL AeDULNTBI UHPOPMALIMK, AaHHbIX, HEOBXOAUMbIX A4 pelleHUa NOCTaBAeHHOoM 3a4auu;

BbIABNATb MPUUYNHHO-CEACTBEHHbIE CBA3U MPU U3YyHEeHUN BMONOTNYECKUX ABIEHUIN M NPOLLECCOoB, AeNaTh
BbIBOAbI C UCMOJ/Ib30BAHUEM AeAYKTUBHBIX M MHAYKTUBHbIX YMO3aK/I04EHU, YMO3aKI04eHNA No
aHanormm, GopmynnmposaTb rmMnoTesbl O B3aMMOCBA3AX;

CaMOoCTOATe/IbHO BbI6GMpPaTb cnocob peleHnsa yuebHol G1onornyeckoit 3a4aum (CpaBHMBATL HECKOLKO
BAapWaHTOB pelleHus, BbIbUpaTb Hanbonee NoaXoAALLMNIN C Y4ETOM CaMOCTOATE/IbHO BblAE/IEHHbIX
KpuTepues).

basoBble nccnegoBatenbckme ,D,eﬁCTBMﬂZ
MCNON1b30BaTb BOMPOCHI Kak MCC}'IE,D,OBaTEIIbCKMﬁ MHCTPYMEHT NO3HAaHWUA;

bopMyNMpPoBaTL BOMPOCHI, PUKCUPYIOLLME PA3PbIB MEKAY PEaNbHbIM U KeNaTebHbIM COCTOSHMEM
CUTyaL MK, 06beKTa, U CAMOCTOATENIbHO YCTaHAB/IMBATb MCKOMOE U AaHHOE;

dbopmmnpoBaTb rMnoTesy 06 UCTUHHOCTM COBCTBEHHDIX CYXKAEHMUN, apryMEHTMPOBATb CBOIO NO3ULMIO,

MHeHwUe;

NpPoBOAUTb NO CAMOCTOATENIbHO COCTaBAEHHOMY NNAHY HabtoAeHMe, HECNOXHbIA BUONOrMYecKuniA
3KCNepMMeHT, HebobLLOE UCCIef0BaHNE MO YCTAHOBAEHMIO 0COBEHHOCTEN BMONOrMYecKoro obbeKTa
(npougecca) U3yyeHUs, NPUINHHO-CNEACTBEHHDBIX CBA3EM U 3aBUCMMOCTEN BMONOTNYECKNX OOBEKTOB
mexay cobow;

OUuEeHMNBATb HA NPUMEHUMOCTb U OCTOBEPHOCTb MH(I)OpMaLI,MI'O, NnoNy4yeHHYHo B Xoae Ha6J'IPO,CI,EHMF| n
9KCNEpPUMeHTa;

camocToATes/IbHO GopMyIMPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/ibTaTtam NpoBeAEHHOro HabntoaeHus,
SKCNepUMEHTA, BNafeTb MHCTPYMEHTAMM OLLEHKM AOCTOBEPHOCTU NOJYYEHHbIX BbIBOAOB M 0606LLEHNIA;

NMPOrHoO3MpoBaTb BO3MOXHOE p,aaneﬁLuee pa3sutue b61onorMyecknx npoueccos 1 nx nocneancrsma B
AdHaNOTNYHbIX NN CXOOHbIX CUTYaUUNAX, @ TaKXKe BblABUTaTb NPeanosioxKeHNA 06 unx pPa3BUTUN B HOBbIX
YCNOBUAX N KOHTEKCTaX.

PaboTa c MHpopmaumeit:

NPUMEHATb Pa3/INYHble MeTOAbl, MHCTPYMEHTbI M 3aNPOCbl MPU NOUCKE U 0T6ope Broaornyeckon
MHOPMaLUM MW AAHHBIX U3 UCTOYHMKOB C YYETOM NPeaJsIoKeHHON yuebHol Bonornyeckon sagaum;

BblOMPaTb, aHAIM3MPOBATb, CUCTEMATU3MPOBATL U MHTEPMPETMPOBATL BUONOTMYECKYIO MHPOPMALLUIO
pa3/INYHbIX BUAOB M GOPM NpeacTaBiaeHuns;

HaxoAUTb CXOZHbIe aprymeHTbl (NoATBEpKAatoLLME AU ONPOBEPraloLMe OAHY U TY XKe UAel, BePCUIo)
B Pa3/IMYHbIX MHOOPMALMOHHBIX UCTOYHUKAX;

CaMOCTOATE/IbHO BbIGMpPaTb ONTUMabHYO GopMy NpeacTaBaeHUa MHPOPMaLUKN U MATOCTPUPOBATD
pellaemble 334341 HECNOXKHbIMU CXEMaMM, ANarpammMmamm, MHOM rpadUKon M X KOMBUHALMAMMU;

OLEHMBATb HaAEXKHOCTb BUONOrMYECKON MHDOPMALMM MO KPUTEPUAM, MPEOJIOKEHHBIM YYUTENEM UAN
cHopMYIMPOBAHHbBIM CAMOCTOATE/IbHO;



3aNOMUHATb N CUCTEMATU3NPOBATL 6MOI10FW-I€CKVIO VIHd)OpMaLl,MPO.

KOoMMYHWKaTMBHbIE YHMBEPCANbHble yYebHble AencTBUA
ObuweHue:

BOCMNPUHUMATbL U GOPMYINPOBaATb CYXKAEHMA, BbIPaXKaTb IMOLMM B NPOLLECCE BbIMOJAHEHMUS
NpaKTUYecKmx n NabopaTopHbix paborT;

Bblpa*XaTb cebsn (CBOI-O TOYKY 3p8HWr'I) B YCTHbIX U MUMCbMEHHDbIX TEKCTAX;,

pacno3HaBaTb HeBep6aanble cpeactea O6LIJ,€HWFI, NMOHUMATb 3Ha4YeHNE CounanbHbIX 3HAaKOB, 3HATb U
pPacno3HaBaTb NPeanoCbI/IKN KOH(I)}'IVIKTHbIX cmyau,mﬁ N CMAr4yaTb KOHd)ﬂMKTbI, BeCTU neperosopbl,

MOHUMaTb HAMEPEHUA APYINX, NPOABNAATL YBAXKUTE/IbHOE OTHOLLIEHUE K cOBeceiHNKY U B KOPPEKTHOM
dopme bopmynMpoBaTb CBOU BO3PAXKEHUS;

B X04e guanora u (unmn) guckyccum 3afasaTtb BONPOChI MO CyLwecTBy obcyXaaemont 6Monornyeckom
TEeMbl 1 BbICKa3blBaTb UAEW, HALLE/IEHHbIE Ha pelueHMe BUoNOrMYecKol 3aaum 1 noaaeprkaHme
bnaroxenatenbHocTM 0bleHus;

COMOCTaBAATL CBOU CYXKAEHUA C CYKAEHUAMMU APYIUX YYaCTHUKOB AMasiora, 06HapyK1BaTb pasinumns u
CXOACTBO NO3ULUIA;

ny6/1MYHO NPeaCcTaBAATb Pe3yAbTaTbl BbINOJHEHHOro 6MOA0rMYECKOro onbiTa (3KCNepnuMeHTa,
nccnenoBaHua, NPoeKTa);

CaMOCTOATE/IbHO BbI6GMpPaTb GOPMAT BbICTYNEHUA C YY4ETOM 3a4a4 Npe3eHTaunmn n ocobeHHocTei
ayAuTOPUM U B COOTBETCTBMM C HUM COCTaBAATb YCTHbIE U MUCbMEHHbIE TEKCTbI C UCMO/Ib30BaHNEM
WNNOCTPATUBHbIX MaTepUanos.

CoBmecTHaa AeATeNbHOCTb:

NMOHWMATb U MUCNO/b30BaTb NPENMYLLECTBA KOMAaHAHON U MHAMBUAYANbHOW PaboTbl NPU peLlleHmnm
KOHKpEeTHOM Buonornyeckoi npobaembl, 060CHOBbLIBAaTb HEOOXOAMMOCTb MPUMEHEHMA FPYMNNOBbLIX
dopm B3anmoaencTsma Npu peLleHnn NocTaBieHHoM yyebHoM 3a03auu;

NPMHUMATb Lie/Ib COBMECTHOW AeATeNbHOCTU, KONINEKTUBHO CTPOUTL AENCTBUA MO €€ AOCTUNKEHUIO:
pacnpeaenatb PoAu, 4OroBapuBaTbcaA, 06CyKA4aTb NPOLECC U Pe3ybTaT COBMECTHOM paboTbl;

YMeTb O606Ll.l,aTb MHEHUNA HECKOJIbKMUX YeNoBeK, NpPoAB/IATb TOTOBHOCTb PYKOBOAWUTb, BbINOJIHATb
nopyyeHuAa, NOJ4YNHATLHCA;

NaaHMPOBaTb OPraHM3aL Mo COBMECTHOW paboTbl, onpeaensTb CBOO POsb (C y4ETOM NpeanovTeHUN U
BO3MOXHOCTEM BCeX Y4aCTHUKOB B3aMMOAENCTBMA), pacnpenenatb 3a4a4M MeXay YeHaMn KOMaHAbl,
y4yacTBOBaTb B rpynnoBbix dopmax paboTbl (06cyKaeHMUA, 0bMeH MHEHUAMW, MO3roBble LITYPMbI U
UHble);



BbINOJIHATbL CBOO YacTb PaboTbl, 4OCTUrATb KAYECTBEHHOMO pe3ysibTaTa Mo CBOEMY HamnpaB/ieHUIO U
KOOPAMHUPOBaTbL CBOW AENCTBUSA C APYIMMMN YeHaMN KOMaHAbI;

OLEHMBATb Ka4yecTBO CBOEro BKNaAa B 06U NPOAYKT MO KPUTEPUAM, CAMOCTOATENbHO
chopMyNMPOBaHHbBIM YYaCTHUKaMM B3aMMOAENCTBMA, CPaBHMBATb pe3y/bTaTbl C UCXOAHOW 3a4a4ei U
BKNAJ, KaxKA0ro YneHa KomaHapl B OCTUXEHME Pe3y/IbTaToB, Pa3aensath chepy OTBETCTBEHHOCTU U
NpPoABNATb FOTOBHOCTb K NPeAo0CTaB/leHNIo OTYETa Nepeq, rpynnoi;

OBN1a4eTb cucTemol YHUBEPCA/IbHbIX KOMMYHUKATUBHbIX AEﬁCTBMﬁ, KOTOpa“ obecneynsaet
Cd)OpMMpOBaHHOCTb coumnanibHbIX HaBbIKOB N SMOLLIMOHANIbHOIO MHTENNEKTA o6yqa|ouj,mxcn.

PerynATnBHble yHMBEpCanbHble yyebHble AencTBmA
CamoopraHusauma:

BbIABNATL NPOBAEMbI AN PELLEHUSA B YKM3HEHHbIX M Y4EOHbIX CUTYaUMsX, UCNob3ya Buosnormyeckue

3HaHUA;

OPVEHTMPOBATLCA B PA3/IMYHbLIX MOAX0AAX MPUHATUSA pelleHui (MHAMBMAYANbHOE, MPUHATUE PELlEeHUs B
rpynne, NPUHATME peLeHnin rpynnom);

CaMOCTOATE/IbHO COCTaBAATb aNITOPUTM peLleHUa 3a4a4um (MaK ero 4acTb), BbibMpaTh cnocob pelueHUa
y4yebHoM BUoNornMYeckomn 3aaumn C Y4ETOM MMEIOLLMXCA PECYPCOB N COBCTBEHHbIX BO3MOXKHOCTEMN,
aprymeHTMpoBaTb Npeaaaraemble BapmaHTbl peLleHnit;

COCTaBAATL NJIAH AeNCTBUI (NNaH peannsaunmnm HaMe4YeHHOro aNropmuTMa peLLeHns), KOPPEKTUPOBATL
NpeasioKeHHbIN aNropUTM € Y4ETOM MOYYEHNS HOBbIX BUONOrMYECKMX 3HAHNI 06 n3ydaemom
bunonornyeckom obbveKTe;

Aenartb Bbl60p n 6paTb OTBETCTBEHHOCTb 3a pelweHune.
CaMOKOHTpOﬂb, 3MOLI,MOHal'IbeIl7I UHTENNEKT:

BNageTb cnocobamm CaMOKOHTpPO/14, CaMOMOTUBaLUnN U peq)l'leKCMl/l;
AaBaTb OUEHKY CUTyaUuunn 1 npegaaratb naaH €€ U3MeHeHMus;

Y4nUTbIBaTb KOHTEKCT U NpeaBnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3SHUKHYTb Npu pelweHnmn yLIE6HOﬁ
buonormyeckon 3a4a4u, afanTnupoBaThb peweHne K MeHAWMMCA obcToAaTenbcTBaM;

06bACHATL NPUUNHBI AOCTUNEHMA (HEAOCTUHEHMSA) pe3yNbTaToB AEATE/IbHOCTU, AaBaTb OLLEHKY
NPUOBPETEHHOMY OMbITY, YMETb HAXOAMUTb NO3UTMBHOE B NPOM3oLWeLen CuTyaLmm;

BHOCUTb KOPPEKTUBDLI B AE€ATE/IbHOCTb HAa OCHOBE HOBbIX 06CTOHTeﬂbCTB, N3MEHUBLUNXCA CMTy&\LI,VIﬁ,
YCTAaHOBNEHHDbIX OLLIM6OK, BO3HUKLLINX prp,HOCTEVI;

OoueHMnBATb COOTBETCTBUE pe3y/ibTaTa UesIn U YCNOBUAM.

Pa3/1n4aTb, Ha3biBaTb U YNPaBAATb COBCTBEHHbIMU IMOUMAMU U SMOUNAMU APYTUX;



BbISIBNATb M aHaIM3MPOBaTb NPUYMHbBI SMOLNIA;

CTaBUTb ceba Ha MecTo ApPYyroro YenoBeKa, MOHUMaTb MOTUBbI U HAMEPEHUA APYroro;
perynnpoBaTtb CNocob BbipaxKeHNs SMOLUNA.

MpuHaTHe ceba n gpyrux:

OCO3HAHHO OTHOCUTbLCA K APYromy YeN0BEKY, er0 MHEHWIO;

NpW3HaBaTb CBOE NPaBOo Ha OWMOKY U TaKOe e NPaBo A4PYroro;

OTKPbITOCTb cebe n apyrum;

0CO3HABATb HEBO3MOXKHOCTb KOHTPOIMPOBATL BCE BOKPYT;

0B/1aAeTb CUCTEMOM YHUBEPCA/IbHbIX YY4EOHbIX PEryaaTUBHbIX AEUCTBUM, KOTOpas obecneynsBaeT
bopMMpOBaHME CMbICNIOBbIX YCTAHOBOK NYHOCTU (BHYTPEHHAA NO3ULMUA INYHOCTU) U }KU3HEHHbIX
HaBbIKOB IMYHOCTM (ynpasieHusa coboit, caMoANCLUNAMHbI, YCTONYMBOrO NoseaeHus).

MPEOMETHBIE PE3Y/IbTATDI
MpeamMeTHble pe3y/ibTaTbl OCBOEHMA NPOrpPaMmMbl Mo BMOAOTMK K KOHLY 06yyeHuMA B 5 Knacce:

XapaKTepun3oBaTb BMONOTNIO KaK HayKy O }KMBOWM NPUPOLE, Ha3blBaTb MPU3HAKM KUBOTO, CPaBHUBATL
06BEKTbI KUBOW U HEXNBOW NPUPOAbI;

NnepeyncnaTb UCTOYHMKN BUONOTMYECKMX 3HAHMI, XapaKTepPU30BaTb 3HAYEHNE BMONOTMYECKNX 3HAHWI
AN COBPEeMEHHOr0 YenoBeKa, npodeccuu, cBAsaHHble ¢ buonornen (cenekumoHep, akonor, papmalesT,
6MOUHKeHep, BUOTEXHONOT, KNHONOT, 300MNCUX0NOT);

NpPUBOAUTL MPUMEpPbLI BKNaAa POCCUIMCKMX (B TOM uncae B. U. BepHaackuin, A. J1. YnxeBcKuit),
3apybekHbix (B ToM uncne Apuctotenb, TeodpacT, FTMNNOKpaT) y4EHbIX B pa3BuTUE BMONOTUN, YYEHDIX-
6uonoros CamapcKkoi 061acTi KOTopble BHEC/IM BKAAL B U3ydeHUn Gpaopbl U payHbl;

nmeTb npeacrtasaieHne o BaXKHeMLWMX 6MoN0OrMYecKux npoueccax n aABneHnax: NnutTaHme, AbiXaHue,
TPaHCNOPT BEWECTB, Pa3apa*KUMOCTb, POCT, pa3BuThe, gBnKeHne, paamHOXeEHNE,;

npUMeHATb BUoNornyeckme TePMUHbI U NOHATUSA (B TOM YKCAIE: }KUBblE Tena, buonorusa, skonorus,
uMTONOrMNA, aHaToMus, db13nmonorua, buosormieckan CUCTEMATUKA, KNETKa, TKaHb, OpraH, cuctema
OpraHoB, OpraHM3m, BUPYC, ABUKEHWE, MUTAHUE, GOTOCUHTES, AbIXaHWE, BblAeNeHME, Pa3hParKUMOCTb,
pOCT, pa3aMHOXeHWe, pa3BUTUE, cpeda 0bUTaHUSA, NPUPOLHOE COODLLECTBO, UCKYCCTBEHHOE
Co0611ecTBO) B COOTBETCTBMM C MOCTaB/AEHHOW 3a4a4eil U B KOHTEKCTE;

pasnnyaTh Mo BHEWHeEMY BUAY (M306paXKeHNaM), CXEMaM U ONMUCAHUAM A0ALEPHbIE U A4epHble
OpraHM3Mmbl, pasnuyHble BUonorMyeckme 06bEKTbI: PacTeHUA, }UBOTHbBIX, TPUBLI, TULWANHUKY,
6aKkTepun, NPUPOAHbIE U UCKYCCTBEHHbIE CO0bLLecTBa, B3aMMOCBA3M OPraHM3MOB B NPUPOAHOM U
WCKYCCTBEHHOM coobulecTBax, npeactasuteneit ¢paopbl U payHbl NPUPOAHBIX 30H 3emau, naHawadTbl
NPUPOAHbIE U KYNbTYPHbIE;



NpoBOAMUTb ONUCaHMe OpraHM3mMa (PacTeHus, *KMBOTHOMO) MO 3a4aHHOMY MJIaHY, BblAENATb
CYLLECTBEHHbIE MPU3HAKM CTPOEHMA N NPOLLECCOB }KU3HEAEATENIbHOCTU OPraHU3MOB, XapaKTepu3oBaTb
OpraHM3Mbl KaK Tefla »KMBOW NPUPoAbl, NEPEYNCIATL OCOBEHHOCTU PACcTEHUIA, KMBOTHbIX, FPU60B,
NnWaliHNKoB, 6GakTepuin n BUPYCOB;

pacKpbiBaTb MOHATUE O cpeie 0bUTaHMA (BOAHOM, HA3eMHO-BO3AYLLIHOW, NOYBEHHOM,
BHYTPMOPraHU3IMEHHOWM), YCNOBUAX cpesbl OOUTAHUSA; BAUAHME CE30HHbIX U CYTOYHbIX PUTMOB Ha KUBblE
OpraHnsmbl;

NPMBOAMUTbL NPUMEPbI, XapaKTepUsytoLme NPUcnocobNeHHOCTb OPraHN3MOB K cpeae obutaHus,
B3aMMOCBA3M OPraHM3MOoB B CO0bLLLEeCTBaX;

BbIAENATb OT/INYUTE/IbHbBIE MPU3HAKM MPUPOAHbIX M UCKYCCTBEHHbIX COOBLLECTB;apryMmeHTUPOBaTh
OCHOBHble NpaBuKaa NoBeAEHMA YeNoBeKa B NpUpoae N 06bACHATL 3HaYeHWe NPUPOA0OXPaHHOM
AeATeNbHOCTU YeloBeKa, aHaNM3npoBaTh rnobanbHble 3KoA0rnYeckmne npobnemsi;

pacKpbiBaTb POab 6MOOTMM B MPAKTUYECKOM AeATeNbHOCTU YenoBekKa; obpallaTb BHUMaAHME Ha
pasfnyHble BUAbI NAap3UTUYECKMX 3a601eBaHNIA U UX

NPodUNAKTURY;

AEMOHCTPNPOBATb Ha KOHKPETHbIX NpnmMmepax CBA3b 3HAHWI BUONOTUM CO 3HAHUAMM NO MaTemMaTuke,
npeameToB ryMaHMTApPHOIo UunMKkna, paszindyHibiMmn BUaAaMun UCKYCCTBA,

BbINOMHATL NPaKTMYecKkme paboTbl (NOUCK MHGOPMALMU C UCNOMNb30BaAHMEM PA3INYHbIX UCTOYHMKOB,
onucaHue opraHunsma no 3agaHHomy naaHy) n nabopaTtopHble paboTbl (paboTa c MMKPOCKOMOM,
3HAKOMCTBO C Pa3IMYHbIMK CNOCOBaMU N3MEPEHUA N CPABHEHUA XKUBbIX 06BHEKTOB);

NPUMeHATb MmeToabl buonorum (HabatoaeHne, onnucaHue, KnaccuduKkaums, U3SMepeHne, SKCNePUMEHT):
NpoBoANUTb HabloAEHWNA 332 OpraHM3MaMM, ONKUCbIBaTb BMOAOrMYECcKME 0OBEKTBI, MPOLECCHI U AB/IEHUS,
BbINO/IHATb HUONOTMYECKUI PUCYHOK N U3MEPEHNE BUONOTMUYECKUX 0O BEKTOB;

BNaAETb NPUEMamMu paboTbl C IYNoi, CBETOBLIM U LIUGPOBLIM MUKPOCKOMAMM MPU PAaCcCMATPUBAHUN
61oN0rMYecKkmx 06bEKTOB;

cobntogatb NpaBuaa 6esonacHoro Tpyaa npu pabote ¢ yuebHbIM M 1abopaTopHbIM 060pPYA0BaAHUEM,
XMMMUYECKOWN MOCYA0MN B COOTBETCTBUM C MHCTPYKLUMAMM Ha YPOKE, BO BHEYPOUYHOM AEeATENbHOCTY;

MCNO/Ib30BaTb MPU BbINOSHEHWUM YHEBHbIX 334aHNI HAYYHO-NONYAAPHYIO MTepaTypy no 6mosnoruu,
CnpaBoYHble MaTepunansl, pecypcbl MHTepHeTa;

c03AaBaTb NMUCbMEHHbIE 1 YCTHble CO0bLEeHMA, UCNOJb3YA NOHATUINHbINA annapaT U3yyaemoro pasgena
éuonorun.

MpeaMeTHble pe3yabTaTbl OCBOEHMA NPOrpaMmbl Mo BUONOTUK K KOHLY 06yyeHus B 6 Knacce:

XapaKTepmn3oBaTb 60TaHUKY Kak BUOOrMUYECKYIO HayKy, e€ pa3aebl U CBA3U C APYrMMM HayKamm U
TeXHUKOM;



npuBoAUTbL NPUMEpPbI BKNaAa camapckux (B Tom ymcne B. U. Mateeesa, T. WU. MnakcuHon, M. A.
MonoxeHueBa U A4p. ) , poccuiickux (B Tom yncne B. B. [Jokyyaes, K. A. Tumupsnses, C. T.
HaBawwuH),3apyberkHbix y4EHbIX (B TOM uncne P. T'yk, M. Manbnuru) B passuTve HayK O pacTeHUAX;

NPUMEHATb BMONOTMYECKME TEPMUHDBI U NOHATUA (B TOM Uncie: 6OTaHMKa, pacTUTENbHAA KNETKa,
pacTuTeNbHan TKaHb, OPraHbl PACTEHWUM, CUCTEMA OPraHOB PACTEHUS: KOPEHb, Nober Noyka, JICT,
BMAOM3MEHEHHbIE OpraHbl, LLBETOK, N104, CEMA, PaCTUTENbHbIA OpraHU3M, MMHEpPasibHOEe NUTaHue,
bOTOCUHTES, AbIXaHWe,

POCT, pa3BnUTHUE, pasmMHOXeHUe, K/10H, pa3ﬂ,pa)KMMOCTb) B COOTBETCTBUM C NOCTaBAEHHOM 3ap,aqe171 nB
KOHTEKCTE,;

OMUCbIBATb CTPOEHME U XKMU3HEAEeATe/IbHOCTb PAaCTUTEIbHOMO OpraHn3ma (Ha npumepe
NOKPbITOCEMEHHbIX UK LBETKOBbIX): NOrN0OWeHNe BOAbl U MUHEpPanbHOe NUTaHue, POTOCUHTES,
OblXaHWe, TPAaHCMOPT BELLECTB, POCT, Pa3MHOMKEHUE, Pa3BUTUE, CBA3b CTPOEHUA BEreTaTUBHbIX U
reHepaTUBHbIX OPraHOB PACTEHUN C UX GYHKLUAMM;

pa3nnyaTh U ONUCbIBATL KMBble U repbapHble SK3eMNAAPbl PacTeHUI No 3a4aHHOMY NaHy, YacTu
pacTeHW No N306parkeHUam, Cxemam, Moaenam, Mynsxam, penbedHbim Tabamuam;

XapaKTepmn3oBaTb NPM3HAKM PacTEHUN, YPOBHM OpraHn3aumm pacTUTENbHOrO OpraHnM3ma, 4actm
pPacTeHUI: KNETKN, TKaHU, OpraHbl, CUCTEMbI OPraHOB, OPraHM3m;

CPaBHMBATb PacTMTE/IbHbIE TKAHM 1 OpraHbl pacTeHunii mexxay coboit; onpeaenatb pacTUTe/IbHblE TKaHU
MeTOA0M MUKPOCKOMMMU;

BbINONHATbL NPAKTUYECKME U nabopaTopHble paboTbl o mopdonorum n GU3NoNornKU pacTeHU, B TOM
yncne paboTbl C MMKPOCKOMOM C MOCTOAHHbLIMU (GUKCUPOBAHHbBIMM) U BPEMEHHbIMM
MUKponpenapaTamu, UCCnefoBaTe/ibckue paboTbl C UCMOIb30BaHWEM NPUBOPOB U MHCTPYMEHTOB
undposolt nabopaTopun; CaMoCTOATENIbHO U3rOTaBAMBaTb BPEMEHHbIE MUKpPONpPenapaTbl;

XapaKTepu3oBaTb NPOLECCHI }KU3HEAeATENbHOCTU PACTEHWNIA: NOFAOWEHME BOAbI U MUHEpPaNbHOE
nutaHne, GOTOCUHTES, AbIXaHWe, POCT, Ppa3BUTUE, BAUAHME GUTOrOPMOHOB Ha Gpu3Moaormyeckme
0COB6EHHOCTM pacTeHuit; cnocobbl eCTeCTBEHHOTO M MCKYCCTBEHHOTO BETETAaTUBHOMO Pa3MHOMKEHMUs,
CEMeHHOe pasMHOoXKeHuWe (Ha Npumepe NOKPbLITOCEMEHHbIX, MW LBETKOBbIX);

BbIABNATb MPUYNHHO-CIEACTBEHHbIE CBA3U MEXKAY CTPOEHNEM N GYHKUMAMU TKaHe M OpraHoB
pacTeHWU, CTPOEHNEM U KU3HEAEATE/IbHOCTbIO PaCTEHU;

KJ'IaCCVId)MLI,MpOBaTb pacteHnAa N X 4aCtu No Pa3HbIM OCHOBAHUAM,

06BACHATL pPonb paCTeHMVI B Npupoae n XM3Hun 4esioBeKa: 3Ha4yeHune ¢OTOCMHTe3a B npupoge n B XXU3HU
4Ye/l0BEKa, buonornyeckoe 1 Xo3anNCcTBEHHOE 3HaYeHue BUAOM3MEHEHHbIX I'IO6eFOB, X03AACTBEHHOE
3Ha4yeHune BeretTatTMBHOro pasmHoOXeHwusa;

NMPUMEHATb NoZ1ly4eHHble 3HaHUA ANA BblpallMBaHUA U PA3MHOXXEHNA KY/IbTYPHbIX paCTeHVIl‘/JI;

MCNo/Ib30BaTb MeToAbl 6M0N0rMM: MPOBOAUTL HABMIOAEHUA 33 PACTEHMAMM, ONUCHIBATb PACTEHUA N UX
4yacTu, CTaBUTb OT NPOCTENLINX A0 6onee CAOMKHbIX BMONOTMUYECKUX OMbITOB U SKCNEPUMEHTOB;



cobntogaTh NpasBuia 6esonacHoro Tpyaa npu pabote ¢ yuebHbIM M NabopaTopHbiM 060pya0BaHUEM,
XMMWYECKOW NOCYA0M B COOTBETCTBMM C MHCTPYKLIUAMM HA YPOKE U BO BHEYPOUHOW

AeATeNIbHOCTU; LeMOHCTPMPOBATb Ha KOHKPETHDBIX NMPUMEpPAX CBA3b 3HaHWUI BUONOTUK CO 3HAHUAMM MO
maTtemaTuKe, reorpadumn, Tpyay (TeXHOAOMMM), NpeaMETOB 'YMaHUTAPHOTO LUMKAA, Pa3IMYHbIMU BUAAMU
WCKYCCTBA;

BN1a4EeTb Npuémamu paboTbl ¢ Buonornyeckoit Hbopmaumnen: popmyanposBaTb OCHOBAHMA AA
n3BaevyeHnsa n 06obweHna nHbopmaLmm U3 4B yx n 6onee NCTOYHUKOB, NPeobpa3oBbIBaTh
MHGOPMALUIO U3 OAHOM 3HAKOBOM CUCTEMBI B 4 PYIYIO;

CO34aBaTb NUMCbMEHHbIE U YCTHbIE COO6LLI,eHMFI, Hay4YHO-UCcnenoBarteibCkme pa6OTbI ncnonb3syA
NMOHATUIMHbIN annapat ndy4yaemoro pasaena 6uonoruu.

MpeameTHble pe3yibTaTbl OCBOEHMA NPOrPaMmbl No Buonorum (yrnybaéHHbl YypoBEHb) K KOHLY
obyuyeHus B 7 Knacce:

XapaKTepmn3oBaTb 60TaHMKY KaK BMONOrMYECKYHO HayKy, €€ pa3ge bl U CBA3M C APYTMMU HayKamu,
onepupoBaTb 3HAHMAMM aHATOMMUU, TMCTONOTUU U GU3UONOTUN PACTEHWIA;

npUBOAUTL MPUMEpPbI BKNaAa POCCUNCKMX (B ToM uncae B.B. Jokyyaes, K.A. Tumnpsses, C.I'. HaBawwuH)
1 3apybekHbIX y4€HbIX (B ToM umcne P. Tyk, M. Manbnuru) B pasButue HayK O pacTeHUAX;

NpPUMeHATb BUoNornyeckme TePMUHbI U MOHATUA (B TOM Yncie: 6OTaHUKa, SKONOMNA PacTeHU,
6aKTepmonorva, NPoTUCTONOIMA, CUCTEMATUKA, Cyneprpynna, LapcTeo, OTAEN, KAacc, CEMeNCTBO, Pog,
BUA, *KM3HEHHas popma pacTeHU, cpega obuTaHusA, pacTuTelbHOe coobLEecTBOo, BbiCLLME pacTeHUs,
AN 3MBPUOPUTBI, CMOPOBbLIE PAaCTEHUA, CEMEHHbIE PacTeHMA, BOAOPOCAN, MXM, NAaYyHbI, XBOLLA,
NanopPOTHUKMK, FONIOCEMEHHbIE, MOKPbITOCEMEHHbIE, BaKTepuu, rpnbbl, MWAaNHUKN) B COOTBETCTBUM C
NnocTaB/IEHHOW 3a4a4en;

pa3nnyaTb NOAX0Abl K NOCTPOEHMIO COBPEMEHHON MHOMOLLaPCTBEHHOM CUCTEMbI OPraHMYECKoro Mupa,
CpaBHMBATb €€ C NPeALecTBYOWMMM CUCTEMAMMK U BbIABAATb NPEUMYLLECTBA;

pa3nuyaTb NOAXOAbl K MOCTPOEHMIO COBPEMEHHOW CUCTEMbI BbICLLIMX PacTeHUn (smbpuoduT);

OMUCbIBATb CTPOEHME U KU3HEAEeATe/IbHOCTb PAaCTUTEIbHOIO OpraHu3ma (Ha npumepe
NOKPbITOCEMEHHbIX, M LUBETKOBbIX): NOr/oLLEHME BOAbl U MUHEpanbHoe NuTaHne, GOTOCUHTES,
AblXaHWe, TPAaHCMOPT BELLECTB, POCT, Pa3MHOMKEHUE, pa3BUTNE, CBA3b CTPOEHUA BEreTaTUBHbIX U
reHepaTUBHbIX OPraHOB PACTEHUN C UX GYHKLUAMM;

Pa3/inyaTb BEretTatTuBHbIE OPraHbl paCTEHMl\;i Ha nonepedHbIX U NPOoAO0/IbHbIX CPE3aX, onpeaenAaTb TUN
CTpOeHNA BereTatuBHbIX OPraHoOB,

pasNnuaTh U ONMCLIBATL KMBblE U repbapHble 3K3EMNAAPLI PACTEHMI NO 3a4aHHOMY NaHY, 4acTu
pacTeHMIN N0 U306PaXKEHNAM, CXEMAM, MOAENAM, MyAsaXKaM, pesibedHbIM Tabnmuam;

XapaKTepu3oBaTb NPM3HAKM PAaCcTEHUI, YPOBHWN OpraHM3aLUmMmn pacTUTENIbHOrO OpraHnU3ma, 4acTu
PacTEHUN: KNETKU, TKAHU, OpraHbl, CUCTEMbI OPraHOB, OpPraHM3m, 06bACHATb, B YEM 3aKtOYatoTCA
0COH6EHHOCTM OPraHN3MEHHOIO YPOBHS KU3HU;



XapaKTepM30BaTb OCHOBHbIE PYMMbl O4HOKAETOUYHbIX OPraHU3MOB U BbIABAATb MEXAY HUMM
3BOJIIOLMOHHOE POACTBO;

BbINO/IHATbL MPaKTUYECKne paboTbl Mo cbopy M aHanN3y maTepunana 0A4HOKAETOUYHbIX U MHOTOK/IETOYHbIX
OpPraHM3mMoB M3 TUMUYHbIX BUOTONOB;

BbIIBNIATb 3aKOHOMEPHOCTU U MopdodU3nonormyeckme aganTtalmm pacTeHUM K pasIMyHbIM YC/IOBUAM
0bUTaHMA, HaXo4UTb KOPPENSALUNUM MeKay CTPOEHMEM OpraHa 1 BbINOAHAEMON UM QYHKLUNENR;

CPaBHMBATb PACTUTENbHbIE TKAHW U OpraHbl PAacTEHUIN MeXay cobolt;

BbIMOJIHATL NPAKTUYECKNE 1 TabopaTopHble paboTbl o mopdonorum n pU3nMoIorMm pacTeHuin, B TOm
yncne paboTbl C MUKPOCKONOM C NOCTOAHHbIMMU (GUKCUPOBAHHBIMW) U BPEMEHHbIMMU
MUKponpenapaTaMu, uccnegoBaTenbckne paboTbl C UCNOb30BaHUEM NPUBOPOB U UHCTPYMEHTOB
umdposoit nabopatopuu;

NOHWUMaTb MEXaHM3Mbl CAMOBOCNPOM3BEAEHMUA KNETOK, ONepupoBaTb NPeacTaBAeHUAMM O MUTO3E U
Meio3e, 0 PO/IY KNETOYHOTO A4Pa, CTPOEHUM U GYHKLMN XPOMOCOM;

XapaKTepun3osaTb NPOLECChl }XU3HeAeATeNbHOCTM PAaCTeHWNM: NOroLWeHNe BOAbl U MUHEpanbHoe
nutaHue, GOTOCUHTE3, AblXaHME, POCT, pa3BUTUE, CNOCOHbI ECTECTBEHHOIO U UCKYCCTBEHHOTO
BereTaTMBHOIO Pa3MHOMEHUSA, CeMeHHOoe PasMHOXeHue (Ha npumepe NOKPbITOCEMEHHbIX, UK
LLBETKOBbIX);

XapaKTepmn3oBaTb OCHOBHbIE 3Tanbl OHTOreHe3a pacTeHUn, onepupoBaTb 3HaAHUAMMK O NPUYMUHAX
pPacnpoCTPaHEHHbIX MHPEKLMNOHHbIX 60/1e3HEN PacTEHNM, MOHMMaTb NPUHLMUILI TPOGUNAKTUKU U
NleyeHunn 6onesHen, NOHMMATb NPUHUKUNBI 6OPbObLI C MaToreHamu U BpeaUTENAMWN PacTEHUN;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY CTPOEHUEM U GYHKLMAMM TKAHEW M OpraHoB
pacTeHU, CTPOEHMUEM U XKU3HEeAEeATEe/IbHOCTbIO PacTeHUN;

KnaccndmumpoBaTb PaCcTEHUA U UX YaCTU MO Pa3HbIM OCHOBAHUAM;

06BACHATbL PONb PACTEHWNI B NPUPOAE U KU3HU YeI0BEKa: 3HaYeHe GOTOCUHTE3A B MPUPOAE U B U3HU
yenoseka, bBuosiormyeckoe 1 Xxo3alcTBEHHOE 3HaYeHne BUAOM3IMEHEHHbIX Noberos, X03aiCTBEHHOE
3HauYeHMe BereTaTMBHOIO Pa3MHOMEHMA, ONepMpoBaTh NPeacTaBAeHUAMU O FreHe, OCHOBaX
rEHEeTUYECKON NHMKEHEPUU;

MPUMEHATDL NOoJIy4eHHble 3HaHWA ONA BblPallMBaAHUA N PA3MHOXEHUA KYJZIbTYPHbIX paCTeHVIl‘/JI;

ncnonb3oBaTb MeToAbl 6uonoruu: npoBoanTb Ha6mop,eva 3a pacCteHnAamu, onncbiBaTb PacTeHUA N nUX
4acCTu, CTaBUTb I'IpOCTel‘;1LLIMe 6Monormyeckmne onbITbl U 9KCNEPUMEHTDI,

cobntogaTh Npasuia 6esonacHoro Tpyaa npu pabote ¢ yuebHbIM M nabopaTopHbiM 060pya0BaHUEM,
XMMWYECKOW NOCY[0M B COOTBETCTBUM C MHCTPYKLMAMM Ha YPOKE U BO BHEYPOUHOW A4eATeIbHOCTY;

XapaKTepmn3oBaTb NPUHLMMbI K1acCUUKALMM PAaCTEHWUM, OCHOBHbIE CUCTEMATUYECKUE TPYNbl PACTEHUN;

npuBOAMTbL MPUMEPbI BKaZa POCCUIACKMX (B TOM uncne H.U. Basnnos, N.B. MuuypuH) 1 3apybekHbIx (B
ToM umncne K. JinHHen, J1. Mactep) yu4éHbix B pa3sBUTUE HayK O pacTeHUsAX, rpmnbax, bakTepuax U apxen;



NPUMEHATb 6MONOTNYECKNE TEPMUHBI U MOHATUA (B TOM uncie: 6oTaHMKa, IKONOTUA PacTEHUN,
MUKONOMWA, anbroNorna, MMKpobunonorus, 6akTeprosiorns, CMCTeMaThKa, LLapPCTBO, OTAEN, Knacc,
CeMEeNCTBO, poa, BUA, }KU3HEeHHasa dopMa pacTeHui, cpeaa obuUTaHus, pacTuTebHoe coobLLecTBso,
CMOpPOBble pacTeHMs, CEMEHHbIE PaCcTeHUsA, KPacHble BOAOPOCK, 3e/1EHbIe BOAOPOC/M, XapoBble
BOAOPOCAN, MXU, NJ1ayHbl, XBOLLM, MAaNOPOTHUKK, XBOWHbIE, NOKPbITOCEMEHHbIe, bakTepun, apxen,
rpubbl, CTPaMeHONN0BbIE) B COOTBETCTBMM C NOCTaB/EHHOM 3a4a4elt;

pasninyaTh M OMMUCHIBATD KMBble U repbapHble 3K3eMNAAPbl PACTEHWUI, YaCTM PacTEHUI No
N306parKeEHMAM, CXEMAM, MOAENAM, MyAsxKaM, pefibedHbIM Tabanuam, rpnbol No n3obparkeHnaMm,
cXemam, MynsxKam, baktepum no n3obpakeHUAMm;

BbIABNATb MPMU3HAKM KNACCOB NOKPbLITOCEMEHHbIX, UM LBETKOBbIX, CEMENCTB ABYA0/bHbIX U
OAHOAONbHbIX PacTeHWIA;

onpeaensiTb CUCTEMaTUYECKOE NOJIOXKEHNE PacTUTENbHOMO opraHM3ma (Ha npumepe
MOKPbITOCEMEHHbIX, UM LLBETKOBBIX) C MOMOLLbIO ONPeae/MTe/IbHOM KapToUKY;

BbINOIHATbL MPAKTUYECKME U NabopaTopHble PaboTbl MO CUCTEMATUKE PACTEHWUI, anbroN0rMn, MUKOIOTUM
N MMKPOBMONOrMK, B TOM Yncie PaboTbl C MMKPOCKOMOM C NMOCTOAHHbIMU (PUKCMPOBAHHBIMK) U
BPEMEHHbIMW MUKpONpenapaTamu, nccneaosatesibckme paboTbl C UCMO/b30BaHNeM NprUbopos
WHCTPYMEHTOB undpoBoli nabopaTtopuu;

BbIAENATb CYLLECTBEHHbIE MPU3HAKN CTPOEHUA U KU3HEAEATENbHOCTM PacTeHU, BaKTepuin, apxen,
rpmbos;

NPOBOANUTb OMMCAHNE N CPAaBHMBATb MeXay cobol pacTeHun, rpnbbl, bakTepun, apxen No 3agaHHOMY
NAaHy, AenaTb BbIBOAblI HA OCHOBE CPAaBHEHUS;

0B/1afeBaTb OCHOBaMM 3BOOLNOHHON Teopum Y. [lapBMHA, XapaKTepM30BaTb OCHOBHbIE 3Tanbl
Pa3BUTUA U KU3HWN Ha 3emie, ONUCHIBaTb YCOXKHEHNE OpraH13aL MM PpacTeHU B Xo4e 38010LUnn
pacTUTeNbHOro MMpa Ha 3emne;

BbIIBNATb YePTbl NPMUCNOCOBNEHHOCTM PAaCTEHUIA K cpeaie 0bUTaHUA, 3HaYEHNE IKOornYeckux Gpaktopos
ONs pacTeHui;

NOHUMaTb 0COHBEHHOCTU HaJOpPraHN3mMeHHOro ypoBHA OpraHn3auunn XXN3HU, XapaKTepmnsoBaTb
pacTuTenbHble COO6LLI,eCTBa, Ce30HHble U NOCTynaTe/ibHble U3MEHEHUNA PACTUTE/IbHbIX COO6U.I,eCTB,
PacTUTENDBbHOCTb (paCTMTeﬂbelﬁ I'IOKpOB) npuUpoAHbIX 30H 3emnu, CBO6OAHO onepunpoBaTb NOHATUAMMU!
9KOCUCTEMaA, 3KO/ZI0rn4yecKaa nnmpamumaa, TpOd)W-IECKaﬂ CeTb, 6M0pa3Hoo6pa3v1e;

NPUBOAMUTL MPUMEPDI KYIbTYPHbIX PACTEHWIA M UX 3HAYEHUSA B XKM3HM Ye/I0BEKA, XapPaKTepU3oBaTb
NPWU3HAKKN pacTeHui, 06BACHATL HaMYMe B Npeaenax o4HOro BMAa pacTeHnn Gopm, KOHTPACTHbIX MO
OZHOMY M TOMY e NPU3HaKy, ONepupoBaTb NOHATUAMM: GEHOTUN, FEHOTMN, HACNEeACTBEHHOCTb U
N3MEHYUBOCTb, Pa3HOOOpasne PacTeHnt 1 MMKPOOTPaHNU3MOB, COPT, LUTaMM;

MOHMMAaTb MPUYMHbBI U 3HATb MepPbl OXPaHbl PAaCTUTENLHOIO MMpa 3emu, cBo604HO onepupoBaThb
MOHATUAMM: 0COBO OXpaHAeMble MPUPOAHbIE TEPPUTOPUM (pe3epBaTbl), 3aN0BEAHWNKN, HaLUMOHa IbHbIE
napku, BuocpepHble pesepBaTbl, 3HaTb, YTO TaKoe KpacHas KHUra;



pacKpbIBaTb POJib PacTeHWU, rpnboB, BakTepuin 1 apxen, CTPAMEHOMMAOBbIX B NPUPOAHbIX
coobulecTBax, B X03MCTBEHHOM AeATe/IbHOCTU Ye/10BEKA U €r0 NOBCEAHEBHOM XKU3HY;

[EeMOHCTPUPOBATb Ha KOHKPETHbIX NPUMEPaXx CBA3b 3HAHUIM N0 6MOIOrMKN CO 3HAHUAMMU MO MaTeMaTHKe,
du3KKe, reorpadun, nnuTepaType, TPyAY (TEXHONOMMM), NpegMeTaMm ryMaHUTapHOro LMKAA, PasANYHbIMU
BMAAMW UCKYCCTBA;

MCNo/1Ib30BaTb MeTOAbl 6MON0rMK: NPOBOAUTL HAabAOAEHMA 332 pacTeHUAMK, bakTepuamu, rpubamu,
NINWANHUKAMM, ONUCbIBATb MX, CTaBUTb NpocTeime 6Moaorniyeckme onbiTbl U SKCNEPUMEHTSI;

BNafeTb Npuémamm paboTbl ¢ buonoruyeckon nHdbopmaumen: GopmyanposaTb OCHOBaHUA ANA
nssneyeHma n 0606weHna MHGopMaL MM U3 HECKOJIbKMX UCTOUYHUKOB, Npeobpa3osbiBaTh MHGOPMaLMIO
M3 OZHOM 3HAKOBOW CUCTEMbI B APYrYIO;

C03/aBaTb MMCbMEHHbIE U YCTHbIE COODLLEHUA, UCNO/b3YA NMOHATUNHbBIM annapaT U3y4aemoro pasaena
61on0rMm, ConpPoBOKAaTb BbICTYNAEHNE Npe3eHTaunen ¢ y4eTom ocobeHHoCcTen ayantopmm
obyvarouwmxcs;

NPOABAATb MHTEPEC K YyrAybaeHUo BUoNorMyeckmx sHaHnn n sbibopy brnonornm Kak NnpoduabHOro
npeamMmeTa Ha ypoBHe cpegHero obuwero obpasoBaHua ana byayuwen npodeccMoHanbHOM gesTeNbHOCTH
B 061acTh BMONOTUKN, MEANUMHDI, SKONOTUMU, CENbCKOTO XO3AMCTBA, MULLLEBOW NPOMbILIJIEHHOCTH;

BAaAeTb Npuémamm paboTsbl c MHGopMaumeit: GopMynnMpoBaTb OCHOBAHMA ANA U3BAEYEHUA U
0606LWWeHna MHPOPMALLMU U3 HECKONbKMX UCTOYHMKOB (2—3), npeobpa3oBbiBaTb MHGOPMALLMIO U3 OLHOW
3HAKOBOM CUCTEMBI B APYrylO.

MpeameTHble pe3yibTaTbl OCBOEHMA NPOrPaMmbl No Buonorum (yrnybaéHHbl YypoBEHb) K KOHLY
obyuyeHus B 8 Knacce:

XapaKTepmnsoBaTb 300/10TUO0 U MUKOJTOTUO KaK buonoruyeckune HayKH, Nx pasgenbl U CBA3b C ApYyrmmu
HayKamu n TeXHMKOVI;

XapaKTepun3oBaTb NPUHLMMbI KNAacCUBUKALMKN XKUBOTHbIX, BUA, KaK OCHOBHYIO CUCTEMATUYECKYIO
KaTeroputo, OCHOBHblE CUCTEMATUYECKME TPYMMbl XXMBOTHbIX (CTPEKaloLMe, Ko/ibYaTble YepsHy,
MOJITIOCKM, NJIOCKME YEPBMU, YIeHUCTOHOTME, KPYr/ible YepBK, XOPA0BbIe);

nNpuBOAMTbL NPUMEPbI BKaZa POoccuMiickmX (B Tom uncne A.O. Kosanesckuii, K.MN. CKpsabuH) u
3apybexHbix (B ToM uncne A. JleBeHryK, XK. KioBbe, 3. [eKKe/b) Y4EHbIX B Pa3BUTUE HAYK O *KUBOTHbIX;

NPUMEHATb 6MONOTNYECKNE TEPMUHbBI U NOHATUA (B TOM YMCE: MUKONOTUA, 300/10TUA, SKONOTUA
YKMBOTHbIX, 3TON0MUSA, NaNIe0300/10M1A, CUCTEMaTUKa, LLapCcTBO, TUM, OTPAA, CEMENCTBO, poa, B1A,
YKMBOTHasA KNeTKa, rpnbHasn KneTka, »XMBOTHaA TKaHb, OpraH XMBOTHOIO, CUCTEMbI OPraHOB XMBOTHOTO,
YKMBOTHbI OpraHn3m, NMTaHuKe, AblXxaHWe, POCT, pa3BUTUE, KPOBOOBpaLlleHMe, BblaeneHure, onopa,
OBVXKEHWE, pa3MHOXKeHMe, NapTeHOreHes, PasapakMMoCTb, pedeKc, opraHbl YyBCTB, MOBeAEeHUE,
cpepa obuTaHuA, NnpupogHoe coobLecTBo) B COOTBETCTBUM C NMOCTABAEHHOM 3a4a4el;

pacKpbiBaTb 06LME NPU3HAKKN KMUBOTHbIX 1 TPUBOB, YPOBHU OpPraHM3aLMmn }KMBOTHOTO U rpubHoro
opraHu3ama;

CPaBHMBATb KMBOTHbIE TKAHM W OPraHbl }KMBOTHbIX MeXay cobol;



CpaBHMBATb CUCTEMbI OPraHOB MeXKay coboi M onpeaenaTb 3aKOHOMEPHOCTU CTPOEHMA CUCTEM OPraHOB
B 3aBUCMMOCTU OT BbINOJHAEMON MU GYHKLMK;

OMUCbIBATb CTPOEHME U XKU3HEAEATE/IbHOCTb }XMBOTHOMO OPraHM3ma: Onopy M ABUMKEHUE, MUTaHWE U
NuLEBapPEHNE, AbIXaHUE M TPAHCNOPT BELWECTB, BblAENEHNE, PEryasaLMmIo U NoBeAEeHNEe, POCT,
pPa3sMHOKEHWE U Pa3BUTUE;

ONUCbIBaTb PassINvyHbIE TUMDbI PAa3MHOXEHUA XKUBOTHbIX: TMAPOCTATUYECKYHO IOKOMOLUUIO, TOKOMOUUIO
npu nomowmn rmgpockeneTa, IOKOMouUunto Npn NnOMOLK pblHa*XHbIX KOHe‘-IHOCTe%, TUNbl XXKN3HEHHDbIX
LUMKNOB, NpAMOE N HENPAMOE Pa3BUTUE Y HACEKOMBDIX;

XapaKTepn3oBaTb NPOLECChl U3HEACATENbHOCTM MNBOTHbIX M3YYaeMblX CUCTEMATUYECKMX TPYnn:
ABUMKEHWe, NMTaHue, AblxaHue, TPaHCMOPT BELWECTB, BblAe/IeHNe, Peryasaumio, noseaeHune, pocr,
pa3BuUTUE, Pa3MHOXEHUE;

BbIABNATL MPUYNHHO-CNEACTBEHHbIE CBA3U MEXKAY CTPOEHUEM, KU3HEAEATENBHOCTLIO U CPesom
O0OUTAHUSA }KUBOTHbBIX U FTPUOOB M3yYaeMbIX CUCTEMATUUECKMX FPYN;

Pa3niny4aTb N ONUCLIBATb XXKNBOTHbLIX U FpVI6bI n3yvyaemblX CUCTeMaTUYECKUX rpynn, oTae/ibHble OpPraHbl N
CNCTEMDbI OPraHOB XXNBOTHOIO NO CXeMam, MOLOENAM, MYNAXKaAM, penbed)HblM Ta6J'IVILI,aM,'

BbIABZIATb NPU3HAKWN KN1ACCOB YJIEHNCTOHOTUX U XOPA0BbIX, OTPAAOB HACEKOMbIX U MNEKONUTAOLWUX;

BbINOIHATL MPAKTUYECKMe U nabopatopHblie paboTbl o mopdoaorum rpubos, No mophoaoruu,
aHaToOMWUK, GU3NONOTUM N NOBEAEHWNIO HMBOTHbIX, B TOM YMCie paboTbl C MMKPOCKOMOM C NOCTOAHHbIMM
(dMKcMpoBaHHBIMKM) M BPEMEHHBIMU MUKPONPEenapaTaMu, UcciegoBaTelbCknue paboTbl ¢
Mcnonb3oBaHWeM NpMBOPOB M MHCTPYMEHTOB LndpoBoit nabopaTopuu;

CpaBHMBATb I'IpE,D,CTaBMTEI'IEﬁ OTAENBbHbLIX CUCTEMATUYECKUX TPYNN XKUBOTHbLIX U FpM6OB n aenatb
BblBOAbl HA OCHOBE CpaBHEHWUA;

KNaccudmumMpoBaTh *KUBOTHbLIX HA OCHOBAHUN OCOBEHHOCTEN CTPOEHUA U MHAMBUAYA/IbHOIO Pa3BUTUS;

BblABNATb YepThbl I'IpVICI'IOCO6l1€HHOCTVI XKUNBOTHbIX U FpMGOB K cpepe O6VITaHVIH, 3Ha4yeHune aKoN0rnM4yeCknx
d)aKTOpOB ANnA XKNBOTHbIX;

BblIAB/IATb B3aMMOCBA3UN XKNBOTHbLIX U FpVI6OB B NPUPOAHbIX C006IJ.I,ECTBaX, uenn NnnTaHuAa;

yCTaHaB/IMBaTb B3aMMOCBS3M MEXKAY TUNOM MOIOCTU TeNa, TMNMOM KPOBEHOCHOW U BblAENIUTENbHOM
CUCTEMbI;

YCTaHaB/IMBaTb B3aMMOCBA3W XUBOTHbIX C PacTEHUAMU, TPUBaMM, NLLANHUKAMU U BaKTepnaMK B
NPUPOAHbIX COObLLEeCTBAX;

YCTaHaB/IMBATb B3aMMOCBA3UN MmeXay CTPOEHUEM HKUBOTHOIO U cpep,oﬁ ero 06I/ITaHI/IFi;

XapaKTepn3oBaTb XKNBOTHbLIX U Fpl/l6b| npUpPoAaHbIX 30H 3emMnu, OCHOBHble 3aKOHOMEPHOCTHU
pacnpocTpaHeHnA XXUBOTHbIX U I'pVI6OB Nno nnaHeTe,;

pacKpblBaTb POJIb }KUBOTHbIX M rPMBOB B NPUPOAHbIX CO0bLLecTBaX;



PaCKpblBaTb POJib FpM6OB B €CTeCTBEHHbIX 3KOCUCTEMAX U COO6U.I,ECTBaX;

PaCKpbIiBaTb POJZib AOMALWIHUNX N HENPOAYKTUBHbIX XXUBOTHbIX B XXU3HWN YEJ/IOBEKA, POJZIb MPOMbIC/N10BbIX
YKUBOTHbIX B XO3ANCTBEHHOW AeATeNbHOCTU YesnoBeKa U ero I'IOBCE,CI,HGBHOVI KU3HNY, 06BACHATL 3HaYeHne
XNBOTHbIX B Npupoae n XxnM3HM 4enoBeKa,

NMOHUMATb NPUYNHBI U 3HATb MEPbI OXPaHbl XXUBOTHOIO Munpa 3emnu;

NOHUMAaTb GYHKLMM OPraHOB U CUCTEM OPraHOB KMBOTHOIO B KOHTEKCTE afanTalLum K OKpy»KatoLei
cpeae;

OEMOHCTPUPOBATb Ha KOHKPETHbIX MPMMEpPax CBA3b 3HAaHMI NO BMONOTMU CO 3HAHUAMM MO MaTEMATUKE,
dU3KKe, XMMKK, reorpaduu, Tpyay (TEXHONOrMM), NpegMeTam ryMaHUTapHOro LMKAO0B, PasnYHbIMU
BMAAMM UCKYCCTBA;

MCNoNb30BaTb METOAbI 6uonorum: nposBoaunTb Ha6mop,eva 3a XXMBOTHbIMU, ONMUNCbLIBATb XNBOTHbIX, UX
OpraHbl U CUCTEMbI OPraHOB, CTaBUTb I'IpOCTeﬁLIJVIe 6uonornyeckune onbiTbl U SKCMNEePUMEHTDI;

BNafeTb Npuémamm paboTbl ¢ MHPopmaumein: opmyanpoBaTb OCHOBAHUA 1A U3BAEYEHUA U
0606LEeHNs UHPOPMALMN U3 HECKOIbKMX MCTOYHUKOB (3—4), npeobpa3oBbiBaTb MHGOPMALMIO U3 OLHOM
3HAKOBOW CUCTEMDbI B APYTYIO;

C03/aBaTb NMUCbMEHHbIE U YCTHble COOBLLEHMA, UCNO/b3YA NOHATUMHBINA annapaT U3y4yaemoro pasaena
61oN0rMN, CONPOBOKAATL BbICTYN/IEHME NPe3eHTalumnel ¢ y4ETOM 0coObeHHOCTEN ayaAnTopUn
obyuvarowmxca.

MpeameTHble pe3y/bTaTbl OCBOEHMA NPOrpPaMmmMbl No 6uonornm (yrnybnéHHbIN YypoBeHb) K KOHLY
obyueHus B 9 Knacce:

XapPaKTeEPnN30BaTb HAYKN O YeN0BEKE (aHTpOﬂOﬂOI'VII-O, daHaToOMuiO, ¢M3MOI’IOI'VII-O, meagununHy, rmnCtonoruto,
ULNUTONOTUIO U p,pyrme) N NUX CBA3U C APYTMMUN HayKaM;

06BACHATL NOJIOXKEHME YE/I0BEKA B CUCTEME OPraHNYEeCKOro MMpa, ero NPOUCXoXKaeHue,
NPMUCNocob61eHHOCTb K PA3/IMYHbIM 3KO0TMYECKMM daKTopam, OTANYNS YE/TIOBEKA OT APYIUX XKUBOTHbIX,
POACTBO YE/I0BEYECKUX Pac, OCHOBHbIE 3Tanbl M GaKTOPbI 3BONOLUN YENTOBEKA;

NPMBOAWTL NPUMEPDLI BKNAAa POCCUMIUCKUX (B ToM umncne W.M. Nasnos, U.U. MeYHUKOB U apyrue) u
3apybexHbix (B TOM yncae M. Dpaunx u apyrme) yuéHbix B pa3BmuTUe NpeacTaBieHnin 06 aHaTommm, o
bU3M0N0TUM N APYTUX HAYKaX O Ye/IOBEeKe;

NPUMEHATb BMONOTMYECKNE TEPMUHDBI U NOHATUSA (B TOM YMC/IE: LUTONOTMUA, TMCTONOTMNA, aHAaTOMMA
yenoseka, pU3M0NOTUA YeNOBEKA, TMTMeHa, aHTPOMO/IOTUSA, SKO0rMA YeoBeKa, KeTKa, TKaHb, OpraH,
cMCTema OpraHoB, MUTaHMe, AblXxaHue, KpoBoobpalleHe, 0bMeH BeLLEecTs U NpesBpaLLeHne SHeprum,
OBVXeHWe, BblaeneHune, pocT, pa3BuTue, NoBeaeHne, pasMmHOXEHWNE, Pa3apakMMoCTb, peryaaumsa,
romeocTas, BHyTPEHHAA cpeaa, UMMYHUTET) B COOTBETCTBUM C NOCTaBAEHHOW 3a4adei;

NpoBOAMTb ONMCaHMeE NO BHeLHeMyY BMAY (M306parkeHuno), cxemam obLMX NPU3HAKOB OpraHn3ma
yesioBeKa, YPOBHEN ero opraHM3aLmmn: KNeTKKU, TKaHW, OpraHbl, CUCTEMbl OPraHOB, OpraHM3Mm;



CpaBHMBATb K/IETKN PaA3HbIX TKaHel, rpynn TKaHeMn, OpraHbl, CUCTEMbI OPraHOB 4Ye/10BeKa, NpoueccChbl
XnUsHeneATeNbHOCTU OpraHU3Ma 4YesioBeKa, AenaTb BbiBOAbl HA OCHOBE CPaBHEHUA;

XapPaKTepM3oBaTb MexaHN3Mbl CaMOBOCNpon3BeneHNA KNETOK, CPaBHNBATb MUTO3 U Mel7103,
XapaKTepPn30BaTb POJ/Ib KNETOYHOrIO A4pa B AENEHUN KNETOK, CTPOEHUNE U d)yHKLI,VIM XPOMOCOM;

NpUMeHATb BUosornyeckme TePMUHbI U MOHATUA (reH, reHeTUYecKasa MHKeHepus, buoTexHoorms,
annnenb, reHoTun, GeHTOTMN, CKPeLLMBaHME), NOHUMATb UX CYLLIHOCTb;

XapaKTepPU30BaTb OCHOBHbIE MOJIOKEHMA KNETOYHOM TEOPUU, 3aKOHbI . MeHaensa, XxpoOMOCOMHYHO
Teoputo HacneacTeeHHocTM T. MopraHa, 3akoH Xapau-BaiHbepra;

pa3inyaTtb 6MONOrMYECKN aKTUBHbIE BeulecTsa (BMTaMMHbI, d)epMEHTbI, FTOPMOHDbI U ,ﬂ,pyI'VIE), BblAB/IATb
MUX pOJib B npouecce obmeHa Bel,ecTB U npespalleHnNA aHePrnuy;

XapaKTepunsoBaTb 6M0I0rMYecKne NpoLecchbl: 06MeH BeLLECTB M NpeBpalleHue SHeprun, NuTaHue,
AblXaHWe, BblAeNeHWe, TPAaHCMOPT BEWECTB, ABUXKEHUE, POCT, Perynaumio GyHKUMNA, UMMYHUTET,
pa3BUTME, Pa3MHOMKEHWNE YENOBEKA;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY CTPOEHMEM KNETOK, OPraHOB, CUCTEM OpPraHoOB
OpraHM3ma YenoBeKa U UX QYHKUMAMU, MeXAY CTPOEHUEM, KU3HEAEATeIbHOCTbIO U CPeaoi 0buTaHuA
Ye/lI0BEKa;

NMPUMEHATb buonormyeckune moaenun onAa BblABAEHUA ocobeHHocTel CTpoeHNA n d)YHKLI,VIOHMpOBaHMFl
OpraHoB U CUCTEM OPraHOB Ye/10BEKaQ,

NPUMEHATb BUoONOrnYecKne TEPMUHBI U MOHATUA: MUKPOPIopPaA, MUKPOBMOM, MUKPOCUMOUNOHT;
0OBACHATL HEMPOTrYMOPa/IbHYIO PEryaaumio NPOLLEeCCOB XKU3HeAEeATENbHOCTM OPraHM3Ma Ye/10BEeKa;

XapaKTepusoBaTb W CpaBHUBATbL 6€3yCNI0BHbIE U YCIOBHbIE pedieKcbl, HacieACTBEHHbIE U
HeHacneACTBEHHbIE MPOrpaMMbl MOBeAEeHUA, 0COBEHHOCTH BbICLIE HEPBHON AeATENbHOCTU YE/0BEeKa;

Pa3ainyaTb HacneacCcrBeHHbIE U HEHAC/1eA4CTBEHHbIE (VIHq)EKLI,I/IOHHbIe, HEMHd)eKLI,MOHHbIE) 3aboneBaHun
4Ye/l0BEKa, 06BbACHATH 3HaYeHue mep I'IpOd)VU'IaI-(TVIKVI B npeaynpexaeHmu 3aboneBaHui yesioBeKa;

0OBACHATL NPUYMHBI HAaC/IeACTBEHHbIX 3a601€BaHMI YeI0BEKA, MEXaHW3Mbl BO3HUKHOBEHUSA Hanbonee
PacnpoOCTPaHEHHbIX U3 HUX, UCMOJIb3YA NPWU 3TOM MNOHATUA: FeH, MyTaLusa, XPOMOCOMA, reHoM, cBo6oaHO
onepupoBaTb 3HAHMAMM O NPUYMHAX PACNPOCTPAHEHHbIX MHEKLMOHHbIX 3a60/1€BaHNIT YeNOBEKA,
NpUHUMNax NPOoOUAAKTUKM U Ie4eHMA PacnpoCTPaHEHHbIX MHPEKLMOHHbIX 3a60/1eBaHMIN YENOBEKA,
cBO6OAHO pellaTb KaYeCTBEHHbIE U KOJIMYECTBEHHbIE 33434M, 0OBACHATL MPUHLMMbI COBPEMEHHbIX
6MoOMeANLMHCKNX METOA0B, STUKM BUOMEANUMHCKUX UCCNeL0BaHWI;

BbINOMHATbL MPAKTUYECKME M nabopaTopHble paboTbl MO aHaTOMUK U GU3NONOTMM YENOBEKA, B TOM YMC/e
paboTbl C MUKPOCKOMOM C NOCTOSAHHbIMMU (GUKCMPOBAHHBIMU) U BPEMEHHBIMW MUKPOMNpPenapaTamu,
nccnepoBaTenbckue paboTbl ¢ UCNOb30BAHMEM MPUBOPOB U MHCTPYMEHTOB LiMbpoBoi nabopatopuu;

peLwaTb Ka4eCTBEHHbIE N KONMYECTBEHHbIE 3a4a4N, NCNOJIb3yA OCHOBHbIE NMOKa3aTe/IM 340P0BbA
YyenoBeKa, NPoBOANUTb PACHETHI M OLLeHMBATb NOJIyYEeHHble 3HAYEHUSA;



aprymMmeHTMpPOBaTb OCHOBHbIE NPUHLMMbI 340P0BOro 06pasa K13HW, MeTObl 3aLLUTbl U YKPenieHUs
340p0BbA YesoBeKa: cbanaHcMpoBaHHOE NUTaHWe, COB0AEeHNE NPABUA IMYHOMN TMTUEHDI, 3aHATUA
bU3KYNbTYPOIM U CNOPTOM, paLlMOHaAbHasA opraHM3auma Tpyaa v NOAHOLEHHOIO OTApbIXa, NO3UTUBHOE
3MOLMOHANbHO-MICUXMYECKOE COCTOAHNE;

MCNOo/1b30BaTb NPMOBPETEHHbIE 3HAHUA U YMEHUSA AN1A cobNoAeHMA 340P0BOro 06pasa KU3HH,
cbanaHCMpPOBAHHOIO NUTAHUA, GMU3NYECKON aKTUBHOCTU, CTPECCOYCTONYMBOCTU, ANA UCKAOUEHNA
BpEeAHbIX NPUBbLIYEK, 3aBUCUMOCTEN;

BNafeTb NpUEMamMM OKasaHMA NePBON MOMOLLM YENOBEKY NPW NoTepe CO3HaAHMUA, CONHEYHOM U
TENN0BOM yAapax, OTPaBAEeHUN, YTOMNEHUN, KPOBOTEUYEHMM, TPABMaX MATKUX TKaHEN, KOCTel cKkeneTa,
OpPraHOB YYBCTB, OXOrax N OMOPOXKEHUN;

BNASETb NpUEMamm paboTbl ¢ MHPopmaLmein: opmyanpoBaTb OCHOBAHWUSA A/1A U3BEYEHUSA U
0606ueHNA MHGOPMaLUM U3 HECKOJIbKMX UCTOUYHUKOB (4—5), npeobpa3oBbiBaTb MHGOPMALINIO U3 OHO I
3HAKOBOW CUCTEMbI B APYIYIO;

MCnoNb30BaTb MeToAbl 6uonorum: HabnaaTb, U3MEPATb, ONUCLIBATb OPraHNU3M YeNOBEKa U NPOLLECCHI
ero XunsHeaeATeNbHOCTU, NPOBOANTL NPOCTENLLINE UCCNEA0BaHMA OPraHM3Ma YesioBeKa M OBbACHATL UX
pesynbTaTbl;

cobnogatb NpaBuia 6e3onacHoro Tpyaa npu pabote ¢ y4ebHbIM 1 1abopaTopHbIM 060PYA0BaAHUEM,
XMMWYECKOWM NOCYA0M B COOTBETCTBUM C MHCTPYKLMAMM Ha YPOKE U BO BHEYPOUHOW AeATeNbHOCTY;

BNASETb NpUEMamm paboTbl ¢ MHPopmaLmein: opmyanpoBaTb OCHOBAHWUSA A/1A U3BEYEHUSA U
0606WeHna MHPopMaLMN N3 HECKONIbKMX UCTOYHMKOB;

06bACHATb 3Ha4YeHMe paboT no pacwmdpoBKe reHOMOB BUPYCcOB, bakTepuit, rpnboB, pacTeHU 1
YKMBOTHbIX, XapaKTepu3oBaTb NOAX0AbI K aHaNN3y 60/bLIMX AaHHbIX B BUON0MMM, XapaKTepm3oBaTb Lem
M 3343a4m 6MONHPOPMATUKM;

Co3AaBaTb NMUCbMEHHbIe N YCTHble CO0bLEHMA, UCNO/b3YA NOHATUNHbINA annapaT U3y4YeHHOoro pasaena
6ronorum, ConpoBOoKAaTb BbICTYM/IEHUE NPe3eHTaunen c y4éTtom ocobeHHOoCTeN ayanTopumn
obyyatowmxcs;

NpoABAATbL MHTEPEC K YrAybneHn0 BMONOrMYECKUX 3HaHMI U BbIGOPY BMOAOrMM KaK NPodUAbHOrO
npeameTa Ha YPOBHe cpeaHero obuero obpasoBaHua ana byayuwein npodpeccmoHanbHON AeATEeNbHOCTH
8 o61acTn buonorumn, meanumnHbl, NCUXONOTUN U APYTUX HANPABAEHUN.



TEMATUYECKOE MNMJTAHMPOBAHUE

5 KJTACC
HaumeHoBaHWe paszenos U TeM NPOrpammbl Ko/MYecTBO 4acos
Nen/n Beero KOHTpO/bHbIE MpakTnyeckme KONMYECTBO YacoB
paboTbl paboThbl

1 buonorna — Hayka o XXMBOM npuposae 7 Bubnunoteka LLOK
https://m.edsoo.ru/7f413368

2 MeTobl U3yYeHMs XUBOM NPUPOabI 38 1 https://myschool.edu.ru/

3 OpraHn3mbl — Tena XMBOW NPUPOAbI 17 1 2 Bubnunoteka LOK
https://m.edsoo.ru/7f413368

4 OpraHusmbl 1 cpeaa obuTaHuA 11 1 Bubnanoteka LLOK
https://m.edsoo.ru/7f413368

5 MpupoaHble coobLiecTsa 11 1 Bubnanoteka LOK
https://m.edsoo.ru/7f413368

6 KunBaa npupoaa n yenosek 6 Bubnanoteka LLOK
https://m.edsoo.ru/7f413368



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://myschool.edu.ru/

7 Pe3epBHOe BpemA 2 bubnanoteka LLOK
https://m.edsoo.ru/7f413368
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68
6 KNTACC
Ne n/n HavmeHoBaHMe pa3genos M TeM NPOrpamMmmbl Konuyectso yacos INeKTPOHHbIe (UndpoBbie)
0b6pa3oBaTesibHble pecypcbl
KOHTpO/NbHbIE MpakTnyeckme
Bcero
paboTbl paboTbl
1 PactuTenbHbIlh opraHM3m 15 1 Bubnunoteka LOK
https://m.edsoo.ru/7f4148d0
2 CTpoeHne u MHoroobpasue NoKpbITOCEMEHHbIX |20 1 1 https://myschool.edu.ru/
pacTeHumn
3 Mu3HeneATeNbHOCTb PacTUTENILHOIO OpraHMama 26 2 Bubnunoteka LLOK
https://m.edso0o.ru/7f4148d0
4 PesepBHOe Bpems 2 Bubnanorteka LLOK
https://m.edsoo.ru/7f4148d0
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68
7 KNACC
Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel Konnuectso yacos 3NeKTPOHHbIE (UMpPoBbIe)
obpasoBaTesibHble pecypcbl
Bcero
KOHTpOoAnbHblE MNpaKkTuyeckue



https://m.edsoo.ru/7f4148d0
https://myschool.edu.ru/
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f4148d0

paboTbl

paboTbl

Pasgen 1. BeegeHue

11

BeegeHue

UTtoro no pasgeny

Paspen 2. baktepun u apxeun

2.1

bakTepun u apxeu

UTtoro no pasgeny

Pasgen 3. MHoroobpasmne 04HOKNETOUHbIX 3YKapmoT

3.1

MHoroobpasne 0gHOKNAETOYHbIX 3yKapMoT

Utoro no pasgeny

Pasgen 4. ApxennactugHole Uan «pacteHma»

4.1

boTaHMKa — HayKa O pacTeHUAxX

4.2

0O6uian opraHM3auma pacTUTeIbHOro
opraHusma

4.3

Cnoposble pacTeHun

4.4

CemMeHHble pacTeHuA




Wtoro no pasaeny

20

Paspgen 5. CTpOEHMe N XMU3HEOEATE/IbHOCTb CEMEHHDbIX paCTeHMﬁ

5.1 Mober n noberosble cUCTEMBI 5 4
5.2 Nucer 5 2
5.3 KopeHb 1 KopHeBble CUCTEMbI 6 2
54 BereTaTMBHOE pasMHOXEHME pacTeHUN 4 1
5.5 Knaccudmkauma uBeTKoBbIX 5 4
UTtoro no pasgeny 25
Pasgen 6. konorua pacteHuit. PacteHuma B npnpogHbix coobuectsax
6.1 JKoN0orma pacteHuin. PacteHns B NpUPOAHbLIX 7

coobulecTBax
Utoro no pasgeny 7
Paspen 7. PacTuTeNibHbI MUP U AEATE/IbHOCTb YeN0BEKA
7.1 PacTuUTeNbHbIM MUP U AeATENbHOCTb YEN0BEKA 3 1
UTtoro no pasgeny 3
OBLLEE KOJTMYECTBO YACOB MO NMPOrPAMME 68 28

8 KNTIACC




Konunyectso 4yacos

DNeKTPOHHbIe (LndpoBble)

Ne n/n HavmeHoBaHMe pa3genos U Tem NPOrpammbl KOHTPONbHbIE MpakTueckime obpasoBaTtesibHble
Beero paboTbl paboTbl pecypee!

Pasgen 1. Mpunbbl M rpubonoaobHbIe OpraHU3mbI

1.1 MpnbbI U rpnbonoaobHbIe OpraHU3MbI 6 3

WNtoro no pasgeny 6

Pasgen 2. }KuBOTHbIE

2.1 300/10rMA — HayKa O KMBOTHbIX 1

2.2 OcobeHHOCTU CTPOEHUSA KUBOTHOM KNETKU 3

Utoro no pasgeny 4

Paspgen 3. CTpOEHMe N XMU3HEOEATE/IbHOCTb XXUBOTHOIO OpraHnM3ma Opl’aHM3MEHHbIl\/‘1 YPOBEHb OpPraHn3aunn X1U3HU

3.1 MUTaHme y }KMBOTHbIX 3
3.2 TpaHCNOpPT Y XKMUBOTHbIX 3
3.3 [bIxaHne y }XMBOTHbIX 3
3.4 BblaeneHue y }KMBOTHbIX 3
3.5 Onopa 1 gsmKeHune y }MBOTHbIX 3




3.6 Perynauma »knsHeneAaTeNbHOCTU Y })UBOTHbIX 3

Utoro no pasgeny 18

Pasnen 4. PasHoobpasune *K1UBOTHbIX

a1 [BYyXCNOVHbIE U TPEXC/IONHbIE }KUBOTHbIE N NX 4
0Cc0b6eHHOCTU. [IBYXCNOMHbIE XKUBOTHbIE

4.2 TPEXCNONHbIE }KUBOTHbIE 1

4.3 Tun MNnockue Yepsu 4

4.4 Tun Kpyrable yepsu 2

4.5 Tun Konbyatble yepsu 3

4.6 Tun Monntocku 3

4.7 Tun YneHucrtoHorune 12

4.8 Twun Xopgosble 2

49 PasHoobpasue 1 3BoNIOLMA MO3BOHOYHbBIX 1
KUBOTHBbIX

4.10 Hagknacc Pbibbi 7

411 BbIxos, N03BOHOYHBIX Ha cywy. Amdnbum, nam 4
3eMHOBOAHbIE

4,12 AMHMOTbI. Pentnnunun, nnm MpecmoblKatowmecs 5




4.13 MNTrybl 8 1

4.14 MnekonuTatowme 8

Utoro no paspeny 64

Pasgen 5. 9sontoumnaA U sKOAOTNA MUBOTHbBIX

5.1 DBONOLMA U IKONOTUA XKMBOTHbIX 7 1

UTtoro no pasgeny 7

Pasgen 6. }KuBOTHbIE M YenoBeK

6.1 "KnBOTHbIE N YenoBek 3

Utoro no pasgeny 3

OBLLEE KONMYECTBO YACOB MO NMPOrPAMME 102 0 5

9 KNACC

Konunyecrtso yacos DNEeKTPOHHbIe

Ne n/n HanmeHoBaHWe pa3genos U Tem NPorpammbl (Lndpossie)
Beero KoHTpoAnbHble MpakTnyeckne obpasoBaTesibHble

paboTbl paboTbl pecypcbl
Pasgen 1. BeegeHue
1.1 BeseneHue 1




WToro no pasaeny 1
Pasgen 2. O6wuii 0630p KNETOK M TKAHEWN OpPraHM3Ma YenoBeKa
2.1 O6MeH BeLLecTB Kak OCHOBA ¥U3HM YesloBeKa 7
2.2 Uutonorua 4
2.3 Tunbl TKAHEN opraHnM3mMa YesioBeKa 8
UTtoro no pasgeny 19
Pasgen 3. HepBHaAa cuctema

3.1 HepBHaAa cuctema 8
Utoro no pasgeny 8
Pasgen 4. CeHcOpHble CUCTEMbI

4.1 CeHcoOpHble cucTemsl 5
UTtoro no pasgeny 5
Paspen 5. 3HAOKpPUHHAA cuctema

5.1 DHAOKPUHHAA cMCcTeEMA 5
UTtoro no pasgeny 5

Paspen 6. MNoBeaeHne




6.1 NoBepeHmne 4

WUtoro no pasaeny 4

Pasgen 7. OnopHoO-ABUraTe/IbHbIN annapar

7.1 KocTn 4

7.2 Mbliwupl 3

UTtoro no pasgeny 7

Pa3nen 8. KpoBeHocHas 1 aumdaTnyeckasa cuctemMbl

8.1 OCO6eHHOfTVI CTpoeHmA N GYHKLUMOHNPOBaHMUA 3
cepaeyvyHOM MblLLbl

8.2 KpoBeHocHasa cuctema n numdartuyeckasn 3
cuctema

8.3 BHYTpeHHAA cpeaa opraHn3ma 4

UTtoro no pasgeny 10

Pasgen 9. UMmyHHaAa cuctema

9.1 MmmyHHaa cuctema 5

Wtoro no pasgeny 5

Pasgen 10. AbixaTenbHaa cuctema




10.1

[bixaTenbHaa cuctema

Wtoro no pasaeny

Pasgen 11. MuweBaputenoHaa cmctema

111

MNuwesapuTenbHasa cuctema

UTtoro no pasgeny

Pasgen 12. BolgenurtenbHasa cuctema

12.1

BbigenntenbHaa cuctema

UTtoro no pasgeny

Pasgen 13. Monosasa cmctema

13.1

MonoBasa cucrema

UTtoro no pasgeny

Pasgen 14. KoxKa 1 eé NnponsBoaHble

14.1

Koxa v eé nponsBogHble

UTtoro no pasgeny

Pasgen 15. Agantaumm opraHusma YyenoBeka

15.1

ApanTtaunm opraHmM3ama YyesnoBeKa




UTtoro no pasgeny 5

Pasgen 16. l'eHeTUKa YyenoBeKa

16.1 leHeTMKa YenoBeka 9

UTtoro no pasgeny 9

Pasgen 17. AHTponoreHes

17.1 AHTponoreHes 3 1
UTtoro no pasgeny 3

Paspen 18. Yenosek u okpyrKatowas cpea

18.1 YenoBek 1 OKpyrKatoLas cpeaa 2

UTtoro no pasgeny 2

OBLLEE KONTMYECTBO YACOB MO NMPOrPAMME 102 12




NOYPOYHOE NJTAHMPOBAHUE

5 KNACC

Ne n/n Tema ypoKa Konunyectso yacos DNEeKTPOHHble undpoBblie obpasoBaTesibHble
pecypcbl

Bcero

1 "KuBaa 1 Hexxueaa npmupoaa. 1 Bubnmnoteka LOK
https://m.edsoo.ru/863cca60

2 Mpn3HaKM }Kneoro 1 Bubnunoteka LIOK
https://m.edsoo.ru/863ccab0

3 Buonorus - cuctema HayK 0 XXUBOM npupoae 1 Bubnanoteka LLOK
https://m.edsoo.ru/863cccOe

4 Mpodeccumn, cBAzaHHbIe ¢ Buonoruei 1 Bubnunoteka LIOK
https://m.edsoo.ru/863cccOe

5 BXoAHOW KOHTPOAb. 1 https://uchi.ru/

6 NCTOYHMKM BUONOTMYECKMX 3HaHUIN 1 Bubnanoteka LLOK
https://m.edsoo.ru/863ccf56

7 NCTOYHMKM BMONOTMUYECKMX 3HAHUI 1 Bubnanoteka LLOK
https://m.edsoo.ru/863ccf56

8 Hay4yHble MeToabl U3Yy4EHMA XKUBOI NPUPOAbI 1 Bubnunoteka LLOK
https://m.edsoo.ru/863cd0c8



https://m.edsoo.ru/863cd0c8
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863ccf56
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863ccc0e
https://m.edsoo.ru/863cca60
https://m.edsoo.ru/863cca60

9 MeToAabl U3YyUYeHMA KUBOKM NpUpoabl: nsmeperHune |1 Bubnunoteka LLOK
https://m.edsoo.ru/863cd0c8
10 MeToabl U3yUYeHUA }KNBOKM Npupoabl: HabaogeHne |1 Bubanoteka LLOK
N SKCNEPUMEHT.
https://m.edsoo.ru/863cd9ce
MeToAabl U3YyUYEeHMA KNUBOKN NPUPOAbI. 1 Bubnunoteka LIOK
11 NabopaTtopHaa paboTa. «M3yyeHne nabopaTopHOro https://m.edsoo.ru/863cd9ce
obopyaoBaHus:
TEPMOMETPbI, BECbI, YaLKM MeTpu, NpobupKM,
MeH3ypKu. MNMpasuna paboTbl ¢ 060pya0BaHUEM B
LLIKONIbHOM KabuHeTe. O3HaKoM/IeHMe €
YCTPOMCTBOM Nynbl,
CBETOBOro MMKPOCKONA, Npasmna paboTbl ¢
HUMMN»
12 MeToabl U3yYeHUs KUBOW NPUPOAbI: ONMUCaHUe 1 Bubnunoteka LLOK
https://m.edsoo.ru/863cd65e
. MeToabl M3y4EeHMA }KNUBOWN NPUPOAbI. 1
MpakTnyeckasa pabota «O3HaKOMAEHME C
PaCTUTE/IbHBIMW U KMBOTHBIMWU KNETKaMMK: TOMaTa 1
apbysa (HaTypanbHble
13 Bubnaunoteka LOK

npenapartbl), UHPY30pUN TYGENbKU U TMAPLI
(roToBble MUKpOMpenapaThbl) C MOMOLLbIO

IYMbl M CBETOBOIO MUKPOCKOMa»

https://m.edsoo.ru/863cd65e



https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd65e
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd9ce
https://m.edsoo.ru/863cd0c8

14 YacTHble MeToAbl U3YYEHUA KUBOM NPUPOAbI: Bubnunoteka LLOK
NaNeoHTOIOMMYECKUNTA
https://m.edsoo.ru/863cd866
15 YacTHble MeToAbl U3YYEHUS KUBOM Bubanoteka LLOK
NPUPOAbI: MMKPOCKONUA N BUONHAMKALMA https://m.edsoo.ru/863cd866
KoHTposibHanA paboTa no Temam « Buonorus
16 — HayKa 0 *K1BoW npupoge. MeToapl n3yyeHua https://uchi.ru/
KMBOW NPUPOaObLI»
17 MoHsATHe 06 opraHnsme Bubnunoteka LLOK
https://m.edsoo.ru/863cdb36
YBenmuutesibHble NPUBOPLI 414 UCCAea0BaHNA. Bubnanoteka LLOK
/lyna, cBeToBOM 1 LMPPOBOM MUKPOCKOM.
18 https://m.edsoo.ru/863cd3de
19 YBennumtenbHble Npubopbl ANa ucciesoBaHUM. Bubnanorteka LLOK
OuKM BUPTYanbHOM
https://m.edsoo.ru/863cd3de
peasibHOCTHU.
20 LMTonorma — HayKa o KneTke. Bubnanoteka LOK
https://m.edsoo.ru/863cddde
LuTonormna — Hayka o KneTke.
NTabopaTopHas paboTa «M3yyeHne KNETOK KOXKMLLbI
HeLlyu iyKa nog Aynom u
Bubanoteka LLOK
MWKpPOCKOMNom (Ha npumepe
21 https://m.edsoo.ru/863ce568



https://m.edsoo.ru/863ce568
https://m.edsoo.ru/863cddde
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cd3de
https://m.edsoo.ru/863cdb36
https://m.edsoo.ru/863cd866
https://m.edsoo.ru/863cd866

CaMOCTOATE/IbHO NPUTOTOBNIEHHOTO

MWKponpenapara)»
22 "MU3HeneATeNbHOCTb OPraHU3ImMoB Bubnanorteka LOK
https://m.edsoo.ru/863ce568
23 "KusHeneATeNIbHOCTb OPraHU3MOB. JKTO U Bubnaunoteka LIOK
SHO0MNAP3UTHI.
https://m.edsoo.ru/863ce568
24 CBOICTBA *KMBbIX OPraHU3MOB. Bubnunoteka LLOK
https://m.edsoo.ru/863ce73e
CBOWCTBA *KMBbIX OPraHM3MOB. Bubnaunoteka LIOK
25 TabopaTopHana pabota «HabaoaeHve 3a https://m.edsoo.ru/863ce73e
notpebneHnem BoAbl pacTeHMemM»
26 Pa3Hoobpasne opraHM3MoB 1 Ux Knaccudukaums. Bubnanoteka LLOK
https://m.edsoo.ru/863ce8ec
PasHoobpa3une opraHn3moB 1 ux
27 Knaccudukaums. MNpaktmyeckas paboTa Bubnunoteka LOK
«O3HaKoMAneHme C NpUHUMNamMm CUCTEMaTHKMN https://m.edsoo.ru/863ce8ec
OpPraHn3mMoB»
Bubnunoteka LLOK https://m.edsoo.ru/863ce8ec
28 MHoroobpasue 1 3HaYeHne pacTeHn
29 MHoroobpasue 1 3Ha4eHMe pacteHnin CamapcKomn https://zhreserve.ru/

obnactn
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1 Bubnnoteka LIOK https://m.edsoo.ru/863ce8ec
30 MHoroobpasue 1 3HaYeHME KNBOTHbIX
31 MHoroobpasune 1 3Ha4eHme XKMBOTHbIX Camapckon |1 https://zhreserve.ru/
obnactu
1 Bubnnoreka LIOK https://m.edsoo.ru/863ce8ec
32 MHoroobpasue 1 3HauyeHue rpnbos
33 MHoroobpasue un 3HaueHue rpnbos Camapckoi 1 https://zhreserve.ru/
obnactu.
34 BakTepun Kak popma *KU3HU 1 Bubnunoteka LLOK
https://m.edsoo.ru/863ce8ec
35 Bupycbl Kak dopma Ku3Hu 1 bubnanoteka LLOK
https://m.edsoo.ru/863ce8ec
36 KoHTponbHasa paboTa no Teme «OpraHn3mbl 1 https://uchi.ru/
— Tesa XX1BOW NpUpoabI»
37 Cpeapbl 06UTaHNA OPraHN3moB 1 https://uchi.ru/
38 BoaHana cpepa obutaHma opraHM3moB 1 Bubnunoteka LLOK
https://m.edsoo.ru/863cea68
BogHasa cpesa obMTaHMA OpraHM3mMoB. 1
39 OcobeHOOCTM BOAHOM cpeapl Ha Npumepe https://zhreserve.ru/
Camapckoii obnacTu.
Ponb 6Monornmn B No3HaHMM OKpy:Katowero mupa u (1 Bubnunoteka LIOK

NPaKTUYECKON AeATeIbHOCTH
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Camapckoit obniactu.

40 COBpPEMEHHOro YesnioBeKa https://m.edsoo.ru/863cccOe
41 HasemHo-BO3ayLWHasA cpena obuTaHMA opraHM3mMoB Bubnnoteka LLOK
https://m.edsoo.ru/863cec3e
42 HasemHo-BO3aylWHaA cpega obuUTaHuA https://zhreserve.ru/
opraHn3moB. OcobeHOOCTM HazeMHO-
BO3AYLHOM cpeapl Ha npumepe CamapcKom
obnactu.
43 MouBeHHas cpena obUTaHMA OpPraHM3MOB. Bubnunoteka LOK
https://m.edsoo.ru/863cedba
MouBeHHas cpesa 06MTaHUA OPraHU3MOB.
MpakTnyeckaa pabota «BbiasneHune
A4 NpMcnocobaeHnin opraHM3MoB K cpese bubnmoreka LIOK
06UTaHUA (Ha KOHKPETHbIX NPUMeEpPax)» https://m.edsoo.ru/863cedba
45 OpraHu3mbl Kak cpega obutaHus Bubanoteka LLOK
https://m.edsoo.ru/863cf684
OpraHM3mbl KaK cpeaa obuTaHus. Bubnunoteka LIOK
46 MpodunnakTnka napasnTnYecknx 3abosieBaHui. https://m.edsoo.ru/863cf684
a7 Ce30HHble U3MEHEHWA B }KU3HU OPraHU3IMOB Bubnunoteka LLOK
https://m.edsoo0.ru/863cf508
48 Ce30HHble USMEHEHWA B }KM3HU OPraHU3MOB https://zhreserve.ru/
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49 MNMoHATMe 0 NnpupoaHOM coobuliecTse. Bubnunoteka LLOK
https://m.edsoo.ru/863cf684
50 B3anmocsA3n opraHM3moB B NPUPOLHbIX Bubanoteka LLOK
coobulecTBax
https://m.edsoo.ru/863cf508
51 MuuieBble cBA3M B NPUPOAHbIX coobLecTBax Bubnunoteka LIOK
https://m.edsoo.ru/863cf7e2
52 MuwieBble cBA3M B NPUPOLAHbLIX cCoObLLecTBa https://zhreserve.ru/
Camapckoii obnacTu.
53 Pa3Hoobpasune NnpupoaHbIX coobLlecTs Bubanoteka LLOK
https://m.edsoo.ru/863cfb20
54 Pa3Hoob6pasne NpupoaHbIX COObLLECTB Ha Npumepe Bubnunoteka LOK
MMurynésckoro 3anoBegHuKa.
https://m.edsoo.ru/863cfb20
McKyccTBeHHble coobluecTsa, UX OTINYME OT Bubnanoteka LLOK
NPUPOAHbLIX COOBLLECTB Ha Npumepe
55 https://m.edsoo.ru/863cfd3c
aeHaponapKka TonbAaTTH.
NcKyccTBEHHbIE coobuLecTsa, Ux OTan4Yme ot
npupoaHbIX cooblecTs JTabopaTtopHan paboTa
«M3y4eHmMe NCKYCCTBEHHbIX Bubanorexa LIOK
56 https://m.edsoo.ru/863cfd3c

coobuiecTs 1 nx obutateneli (Ha npumepe

aKkBapuyma v ap.)»

Bubnanoteka LLOK
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57 MpupoaHbie 30Hbl 3eMn, X 0buTaTenu https://m.edsoo.ru/863cfd3c
MpupoaHble 30HbI 3eMn, X obuTaTenu. https://zhreserve.ru/

58 N3yyeHne npmpoaHbIX 30H Ha NpUmepe ropsol
CTpenbHOM pacnoNoKeHHOM Ha
TeppuTpnn Camapckom Jyku
KoHTponbHana paboTta no tTemam

59 «OpraHu3smbl U cpesia obutaHua MpupoaHble https://www.yaklass.ru/
coobulectBa»

60 Bcepoccuiickaa nposepoyHasn paboTa https://www.yaklass.ru/
0O606LLeHME 3HAHMIN NO MaTepuany, U3y4YeHHOMY B
5 Knacce / Bcepoccuitckas

61 https://www.yaklass.ru/
nposepoyHas paboTa

62 BanaHue yenoseka Ha uByto npupoay Bubnunoteka LLOK

https://m.edsoo.ru/863cfeea

63 BavAHWe yenoBeKa Ha UBYIO Npupoay Ha https://zhreserve.ru/
npumepe CamapcKoi obnactu.

64 InobanbHble 3KONOrMYECKMUE NPobaembl. https://zhreserve.ru/

65 rnobanbHble 3Kosornyeckne npobnemsi. Bubnanoteka LLOK

https://m.edsoo.ru/863cfeea

MyTn coxpaHeHns BUONOrMYECKOTO

66 pa3Hoobpasus. Pauelickunit 6op CamapcKoi https://zhreserve.ru/
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obnactu.

67 NTOroBbIN KOHTPO/Ib 1 Bubnnoteka LLOK

https://m.edsoo.ru/863d064c
68 NTOroBblii ypok 1 https://www.yaklass.ru/
OBLIEE KOJTIMYECTBO YACOB MO NMPOrPAMME 68



https://www.yaklass.ru/
https://m.edsoo.ru/863d064c

6 K/TACC

Ne n/n Tema ypoka Konunuyectso yacos INeKTPOHHbIe undpoBblie 0bpasoBaTesibHble
pecypcbl
Bcero
1 boTaHMKa — HayKa 0 pacTeHunAx 1 Bubnanoteka LLOK
https://m.edsoo.ru/863d0af2
2 O6LmMe NPU3HAKKN PacTUTENIbHOTO OpraHM3ma. 1 Bubnunoteka LLIOK
https://m.edsoo.ru/863d0c82
3 YpOBHM OpraHM3aunm pacTUTeNbHOro opraHmuama. |1 Bubanoteka LLOK
https://m.edsoo.ru/863d0c82
4 BXOAHOWM KOHTPOIb. 1 https://uchi.ru/
5 CnopoBble 1 CeEMeHHble pacTeHUA 1 Bubnanoteka LLOK
https://m.edsoo.ru/863d0de0
6 CnopoBble U cemeHHble pacTeHma CamapcKom 1 Bubnunoteka LOK
obnactm
https://m.edsoo.ru/863d0de0
PacTuTenbHana KNeTka, ee usyveHue. JlabopatopHas
paboTa «M3yyeHne MMKPOCKOMMYECKOTO CTPOEHMS
7 - 1 Bubnanoteka LLOK
BO/HOTO PaCTeHMA 5704eM» https://m.edsoo.ru/863d0fde
MeToabl LUTONOrMKN UCMONb3YEMbIE NPU U3YYEHUN Bubnaunoteka LLOK
pPaCcTUTENbHbIX KNETOK.
8 1 https://m.edsoo.ru/863d0fde
bubnnoteka LLOK
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XMMUYECKUNIA COCTAB KNETKN.

https://m.edsoo.ru/863d0fde

XrMUYeckuii coctaB KneTku. JlabopatopHasa paboTa
«OBHapyXeHne HeopraHUYecKux u

Bubnanorteka LLOK

10 https://m.edsoo.ru/863d0fde
OpPraHMYeCcKUX BELLECTB B PAaCTEHUM»

11 "MusHepeATenbHOCTb KneTkn. CTpoeHune un Bubnaunoteka LIOK
dbur3nonornyeckme ocobeHHoCTU https://m.edsoo.ru/863d0fde
HemMmeMbpaHHbIX U 04HOMEMBPaHHbIX OPraHONA0B
KNETKMU.

"MusHepeATeNbHOCTb KNeTkn. CTpoeHune u Bubnnoteka LLOK
dusnonornyeckmne ocobeHHoOCTN AByMeMbPaHHbIX

12 https://m.edsoo.ru/863d0fde
OpraHoOnA,0B KAETKMU.

PacTuTenbHble TKaHU: KnaccuduKauma. MNpoctole Bubnunoteka LIOK
pacTUTE/IbHble TKAHW:

13 https://m.edsoo.ru/863d115a
0COBEHHOCTM CTPOEHMUA N QYHKLMN.

CnoXHble pacTUTENbHbIE TKaHU: Bubnunoteka LIOK

14 0COBEHHOCTU CTPOEHMUA U GYHKLMK. https://m.edsoo.ru/863d115a
PacTuTesibHble TKaHU, X QYHKLUK. Bubanoteka LLOK

15 TabopaTopHas paboTa «M3yyeHne cTpoeHus https://m.edsoo.ru/863d115a
PacTUTENbHbIX TKaHEN (MpUroToBaEHME
BPEMEHHbIX MUKpPONpenapaTos)»

16 KoHTposibHasA paboTa no Teme https://uchi.ru/
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«PacTUTeNbHbIN OpraHn3m»

OpraHbl pacteHuit. JlabopatopHasa paboTa
«M3yyeHne BHELIHero CTpoeHus

TPaBAHMUCTOrO LBETKOBOIO PAcTEHUSA (Ha KMUBbIX MU
repbapHbIX 3IK3EMNNAPAX

Bubnanoteka LLOK

17 1 https://m.edsoo.ru/863d12ae
pacTeHWU): NacTyLWba CYMKa, pesbKa gMKas,
NIOTUK €4KUIM N Apyrue pacTeHna»
18 CTpoeHMe cemsH. 1 Bubnaunoteka LLOK
https://m.edsoo.ru/863d12ae
CTpoeHue cemsaH. JTabopaTopHan paboTa Bubnunoteka LIOK
19 «M3y4yeHmne CTPpOeHUA ceMAaH O4HOAO0NbHbIX 1 https://m.edsoo.ru/863d3cca
pacTeHunit (NpUroToBaEHME BPEMEHHbIX
MWKpPOMNPenapaTos)»
CtpoeHue cemsiH. JTabopaTopHas paboTa
20 «M3yyeHune CTpoeHns ceMsH ABYAO0/bHbIX pacTeHU|1 Bubnanoteka LLOK
(NnpuroToBneHNe BpeMeHHbIX MUKpPONpenapaTos)»
https://m.edsoo.ru/863d3cca
21 BuAbl KOpHENM M TUMNbl KOPHEBbIX CUCTEM. 1 Bubnunoteka LIOK

https://m.edsoo.ru/863d1402

Buabl KOPHEN 1 TUMNbl KOPHEBbLIX CUCTEM.

TabopaTopHas paboTa «M3yyeHne cTpoeHus
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KOPHEBbIX CUCTEM (CTEPIKHEBOM U

MOYKOBATOM) Ha NpUmepe repbapHbIX 3K3eMNASPOB
NN KUBbIX PACTEHUA.

bubnnoteka LLOK

22 https://m.edsoo.ru/863d1402
N3yyeHne MMKponpenapaTa KNeTOK KOPHA Ha
npvmepe NPUroToBJEHUA BPEMEHHOTO
MMKponpenapaTta»
23 BuaounsmeHeHne KopHei Bubanoteka LLOK
https://m.edsoo.ru/863d197a
BuaonsmeHeHMe KOpHel pacTeHum Bubnunoteka LOK
24 BCTpEeYatoWwmxca Ha Tepputopum Camapckon https://m.edsoo.ru/863d197a
obnactu.
25 Mober. Pa3suTne nobera U3 NOYKK. Bubnnoteka LLOK
https://m.edsoo.ru/863d1c90
Mo6er. PazsuTtne nobera 13 NOYKM.
NTabopaTopHas paboTa «M13yyeHune cTpoeHus Bubnaunoteka LIOK
BereTaTMBHbIX U FreHepPaTUBHbIX NoYeK (Ha Npumepe
26 https://m.edsoo.ru/863d1c90
CUPEHU, TOMOAA U PYInX
pacTeHnn)»
27 CTpoeHue cTebns. Bubnaunoteka LLOK

https://m.edsoo.ru/863d28ca

CtpoeHue ctebnn. labopatopHaa paboTa

«PaccmaTprBaHue MMKPOCKONMYECKOro CTPOeHUA

bubnanoteka LLOK
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28 BETKW AepeBa (MPUroToBNIeHHOM BpeMEHHOM 1 https://m.edsoo.ru/863d28ca
MMKponpenapare)»
29 BHellHee 1 BHYTPEHHEee CTpOoeHme NnCTa. 1 Bubnunoteka LLOK
https://m.edsoo.ru/863d1e98
BHellHee M BHYTPEHHEee CTPOeHMe InCTa.
TabopaTopHas paboTta «O3HaKOM/IEHWNE C BHELLIHUM
CTPOEHMEM JINCTLEB U Bubanorexa LIOK
30 nMcTopacnonoXeHnem (Ha KOMHaTHbIX 1 https://m.eds00.ru/863d1e98
pacTeHuax)».
31 BuaounsmeHeHusa noberos. 1 Bubnanorteka LLOK
https://m.edsoo.ru/863d2c08
BuaounsmeHeHua noberos. JlTabopatopHasa paboTa bubnanoteka LLOK
«MccnepoBaHne CTPOEHNA KOPHEBULLA, KNYOHA,
32 1 https://m.edsoo.ru/863d2c08
NYKOBULbI»
CTpoeHue 1 pasHoobpasme LBETKOB. Bubnanoteka LLOK
33 TabopaTopHas paboTa «M3yyeHne cTpoeHus 1 https://m.edsoo.ru/863d3842
LLBETKOB»
34 CougeTus. 1 Bubnanoteka LLOK
https://m.edsoo.ru/863d3842
CouBeTusa. JTabopaTopHan paboTa Bubnunoteka LLOK
35 «O3HaKOM/IEHME C Pa3INYHbIMK TUNamM cougeTnin (1 https://m.edsoo.ru/863d3842
pacTteHuin CamapcKkon obnactu»
36 Mnopbl. PasHoobpasme naofoB pacTeHUn 1 Bubnanoteka LLOK

CamapcKoli obnactu.
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https://m.edsoo.ru/863d3b4e

37 PacnpocTtpaHeHune Nnn1o4oB U ceMAH B Npupoae Bubnanorteka LLOK
https://m.edsoo.ru/863d3b4e
KoHTponbHan paboTta no teme «CTpoeHue u https://uchi.ru
MHOroobpasue NOKPbITOCEMEHHbIX
38
pacTeHUN»
39 O6MeH BeLLecTB y pacTeHui Bubnunoteka LOK
https://m.edsoo.ru/863d2550
40 Ob6MeH BeLLECTB Y pacTeEHUM Bubnanoteka LLOK
https://m.edsoo.ru/863d2550
41 MuHepanbHOe NUTaHWe pacTeHnit. YaobpeHus Bubnunoteka LOK
https://m.edsoo.ru/863d1b00
MuHepanbHOe NUTAaHUE PacTeHUNA. Bubnnoteka LOK
42 Yoob6peHus ncnonbsyemoie B Camapckon obnactu. https://m.edsoo.ru/863d1b00
43 doTocuHTES. Bubnanoteka LOK
https://m.edsoo.ru/863d2028
doTocuHTes. MNpakTnyeckas pabota
44 «HabntogeHne npouecca BblAeNEHUA KUC/IOpOoaa Ha Bubnanoteka LLOK
CBETY aKBaPUYMHbIMW PACTEHUAMMU Y
https://m.edsoo.ru/863d2028
45 Ponb ¢poTOCMHTE3a B NPUPOAE M KMU3HU YENOBEKA Bubnunoteka LIOK
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46 [biXxaHne KOpHA. Bubnanorteka LLOK
https://m.edsoo.ru/863d21c2
JbixaHWe KopHs. JlabopaTopHaa paboTa

47 «3yyeHune posn pbixneHna aNna AblXxaHuA Bubnnoteka LLOK
KopHei». CocTaBneHne peHeonornyeckmx https://m.edsoo.ru/863d21c2
HabnoaeHN.

48 et n ctebenb Kak opraHbl AblXxaHuWA. BolaeneHue y Bubnanoteka LLOK
pacTeHui.

https://m.edsoo.ru/863d2320
49 Nincrtonag, Bubnanoteka LLOK
https://m.edsoo.ru/863d2320
MpaKTuyecKkas paboTa «BbisBieHMe NepeaBUKeHns Bubnnoteka LLOK
BOAbl N MMHEPAJIbHbIX BELLECTB MO ApPEeBECUHEN

50 https://m.edsoo.ru/863d2c08
TpaHCNopT BEL,ECTB B PaCTEHUN.

51 MpakTnyeckana paboTa «BbiaBneHne Bubanoteka LLOK
nepeasuXeHna BoAbl U MUHepPasbHbIX BELWECTB Mo https://m.edsoo.ru/863d2c08
\ApEBECUHEN

52 Bcepoccuiickan nposepoyHasa paboTa https://uchi.ru
0606LLEHME 3HAHMI O CTPOEHUM U https://uchi.ru

53

Kn3HeneATe/IbHOCTU PaCTUTE/IbHOTO
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opraHunsma / Bcepoccuiickas nposepoyHasn

paboTa
54 MpopacTaHue cemsaH. Bubanoteka LLOK
https://m.edsoo.ru/863d3cca
MpopacTaHue cemsH. MNpakTuyeckasa paboTa
«OnpeneneHne BCXOKECTU CEMAH KYJIbTYPHbIX bubnnoteka LLOK
PACcTEHUI N NOCEB UX B FPYHTY.
55 https://m.edsoo.ru/863d3cca
«OnpeaeneHne ycnoBUin NpopacTaHuns
CeMAH».
56 PocT 1 passuTHe pacTeHnAa. PUTOrOPMOHbI Bubnunoteka LIOK
pacTeHun.
https://m.edsoo.ru/863d2fb4
PocT 1 passuTue pacteHus. MNpaktmyeckas paboTa
«HabnogeHue 3a pocTom U
Bubanoteka LLOK
Pa3BMUTMEM LBETKOBOIO PacTEHUSA B
57 https://m.edsoo.ru/863d2fb4
KOMHAaTHbIX ycn10BUAX (Ha npumepe daconmn nnm
NOCEeBHOro ropoxa)»
https://uchi.ru
58 Pa3mHO»KeHne pacTeHN U ero 3HaYeHune
https://uchi.ru

Bubnanoteka LLOK
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59 OnbineHure. [1BoiHOe ONN0A0TBOPEHME 1 https://m.edsoo.ru/863d39c8
60 OnbineHue. AsoiHoe onnogoTsopeHue. Bknag C. T.|1 Bubnanorteka LLOK
HagalwmnHa
https://m.edsoo.ru/863d3842
61 O6pa3oBaHMe NI0A0B M CEMSH. 1 Bubnanorteka LLOK
https://m.edsoo.ru/863d3842
https://uchi.ru
62 NTOrosbIn KOHTPONb. 1
BereTaTMBHOE pasMHOMKEHUeE pacTeHuit.
63 1 https://uchi.ru/
BereTtaTMBHOE pasMHOMKEHMWE PacTeHUN.
MpakTnyeckana pabota «OBnageHne NpUEmamm
BEreTaTMBHOIO Pa3sMHOMEHWUA pacTeHN
(yepeHKoBaHWe Noberos,
YepeHKoBaHWe INCTLEB U APYrue) Ha npumepe
KOMHaTHbIX pacTeHui
64 1 Bubanoteka LLOK
(TpageckaHums, ceHnonna, 6eroHua, caHcesbepa u
\apyrue pacteHus)» https://m.edsoo.ru/863d34d2
KoHTponbHaa paboTta no teme https://uchi.ru/
65 «X¥n3HeneaTeNbHOCTb PacTUTeIbHOro opraHmusma» (1
66 MNTOrosbiit KOHTPONb 1 https://uchi.ru/
67 0606LeHne No Teme «CTpoeHue un 1 https://uchi.ru/
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https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d3842
https://m.edsoo.ru/863d39c8

KN3HeneATeNbHOCTb XXNBOIro OpraHn3ma»

68

NTorosbI ypoK

https://uchi.ru/
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7 KNACC

Konunyectso 4yacos

DNeKTPOHHbIe

Hata umdposble
Ne n/n | Tema ypokKa
Beero KoHTponbHbie MpakTnyeckne N3y4yeHws obpasoBarenbHble
paboTbi paboTbl pecypcl

1 Lntonorna — HayKa O KneTtke 1
2 Bupyconorma — HayKa o BUpycax 1
3 CoBpemeHHasa KnaccudmKkauma opraHM3mos, 1

OCHOBHbIe NPUHLMMbI
4 MeToAbl Hay4HOro No3HaHUA B 6Monorum 1

MuKpoCKONMA ONTUYECKas, 3NEeKTPOHHas.

NabopaTtopHas paboTta. «[TpaBuaa TEXHUKK

6€e30nNacHOCTM NpW NpoBeaeHUN
c NabopaTopHbIX M NPaKTUYECKUX paboT. OCHOBBLI )

MWKPOCKOMUW: MPUTOTOB/IEHWNE BPEMEHHbIX
npenapaTtos 1 paboTta ¢ MMKPOCKOMOM.
OdopmneHune pesynbraToB paboTbi C
MWKPOCKOMOM»




MuKpobuonorna — Hayka o
MUKpoopraHunsmax. MpoKkapruoTmuyeckas KaeTka.

6
MpakTuyeckasa pabota «MN3yyeHne mopdonorum
6aKTepuii Ha MMKPOCKOMMYECKMX NpenapaTax»

7 MHoroobpasue 6akTepuit

8 MnsHeaeaTenbHOCTb GaKkTepuit
OcobeHHOCTU OpraHM3aumnm apxen.

9 MpakTnyeckan pabota «M3yyeHne metoaos
OEe3MHbEKUMUN 1 CTepUU3aLUN»
OCHOBHble NPU3HaKU OAHOKNAETOYHbIX
ayKapwmorT. JTabopaTopHasa paboTa «M3yyeHune

10 OZHOK/IETOYHbIX OPraHM3MOB MO,
MMKPOCKOMOM Ha BPEMEHHbIX U
$UKCMPOBaHHbIX MUKpONpenapaTax»
CTpoeHue, ABUXKEHWE, MUTAHME, PAa3MHOMXKEHUE

11 aBTOTPOPHbIX U reTepoTPOdHbIX
OZHOK/IETOYHbIX 3YKapunoT

1 3HayeHne 04HOKNETOUYHbIX 3yKapuOoT B
NPUPOLE M XKU3HWN YeNoBeEKa

13 3aboneBaHUs, Bbi3blBaeMble O4HOKNETOYHbIMM
3yKapuoTamu, U Ux NnpodunakTnka

14 boTaHMKa — HayKa 0 pacTeHuAx




15

PactutenbHasa Knetka. PactuTenbHble TKaHW.
NabopaTtopHana paboTa «M3yyeHune CTpoeHus
pacTUTE/IbHbIX KNETOK Ha rOTOBbIX U
BPEMEHHbIX MUKpONpenapaTax».
NabopatopHana paboTa «N3yyeHune
0CODBEHHOCTEN CTPOEHUSA TKAHEN PaCTEHUN Ha
FOTOBbIX M BPEMEHHbIX MUKpONpenapaTax»

16

PacTuTenbHbIN OpraHM3m Kak eguHOE Lesoe.
MpakTuyeckana pabota «M3yyeHune cTpoeHun
OpraHOB PacTeHUI Ha *KMBbIX OObEKTaxX U
repbapHbIx 0bpasuax»

17

ANbronorma — Hayka o BO4OPOCNAX

18

KpacHble Bogopocau. MpakTuyeckasn pabota
«M3yyeHne ocobeHHOCTEN CTPOEHMA U
YKM3HEHHbIX LIMKIOB KPAaCHbIX BOAOPOCAEN Ha
UBOM U repbapHOmM maTtepuane»

19

3eneHble Bogopocau. MNpakTnyeckas paboTa
«M3yyeHne cTPOEHUA U KUSHEHHbIX LIMKI0B
3e/1eHbIX BOOPOC/EN Ha KNBOM U repbapHom
martepuane»

20

XapoBble BOAOPOC/M

21

Bypble Bogopocau

22

MoxoBuaHble nnn Mxu. MNpakTuyeckas paboTa
«M3yueHne ocobeHHOCTEN CTPOEHUA




KYKYLUKMHA NibHa U cdarHyma (Ha KMBbIX U
repbapHbIX 06bEKTAX)»

23

MnayHoBuMAHble (MnayHbl). MpakTuyecKkan
paboTta «M3yyeHne ocobeHHoCTeN cTpoeHus
naayHa 6yn1aBoBUAHOTO (Ha KUBbIX U
repbapHbIx 06bEKTaxX)»

24

XBowesnugHole. MpakTuyeckasn pabota
«M3yyeHne ocobeHHOCTEN CTPOEHMA XBOoLa
NOIeBOro M NanoOPOTHUKA LMTOBHMKA
MY¥CKOTO (Ha »MBbIX U repbapHbIX 06beKTax)»

25

ManopoTHUKMU. MNpakTuyeckana pabota
«M3yueHne ocobeHHoCTEN CTpOEHMA
ManopPOTHUKA LLMTOBHMUKA MYMKCKOIO (Ha XKUBbIX
M repbapHbIX 06BbEKTaX)»

26

FonocemeHHble. BOSHUKHOBEHME CEMEHMN.
Ob6Lwme NpU3HaKM CeMeHHbIX PacTeHU
MpaKTnyeckas paboTa «M3yyeHune
0COBEHHOCTEN BHELUHENO XBOW, LUULLEK U
CeMAH XBOMHbIX»

27

MHoroobpasue rosiocemeHHbIX. MNpakTnyeckas
paboTa «M3yyeHne ocobeHHOCTEN BHELLHEro
CTpoeHua noberos XBolHbIX (e/1b, COCHa,
JINCTBEHHMLA)»

28

O61Lan XapaKTeEPUCTUKA LLBETKOBbIX
(MokpbITOCEMEHHbIX)




29

LIBeTOK KaKk opraH no/IoBOro pasmHoOXeHuaA y
MOKPbITOCEMEHHbIX pacTeHUi. MNpaKTuieckas
paboTa «M3yuyeHne mopdonornm usetka (Ha
UBbIX U PUKCUMPOBAHHbIX 06bEKTax).
MN3yuyeHne pasHoobpasna couseTniny

30

MM3HEHHbIN LUMKA LBETKOBbIX

31

CTpoeHWe cemMAH LIBETKOBbIX PacTEHUA.
MpaKTnyecKkas paboTa «M3yyeHune cTpoeHus
CEMSAH NOKPLITOCEMEHHbIX PAaCTEHUN»

32

Mnogpbl. MpakTnyeckan pabota «M3yyeHune
CTPOEHMA NA0A0B U CONOANNY

33

MHaMBMAyanbHOE pa3BuUTHE pacTeHNiA
MOKpbITOCEMEHHbIX (OHTOreHes)

34

Mober. MNpakTuyeckan paboTta «N3yyeHune
Mmopdonorumn nobera Ha *KMBbIX 06BEKTAX UK
Ha repbapHbIx 06pasuax»

35

Mouka. MpaKTnyeckas paboTa «13yyeHune
CTPOEHUA BEreTaTMBHbLIX, FeHePaTUBHbIX U
CMelLLaHHbIX NoYeK. PasHoobpasue noyek y
APEBECHbIX PAacTEHUN»

36

Mopdonorus ctebns. MNpakTuyeckana pabota
«M3yueHne nonepeyHoro cnuaa cTeona
pacTeHWUI 1 aHaNU3 BANSHUA IKONOTUYECKUX




YC/I0BUI Ha Pa3BUTUE PACTEHUIN»

37

AHaTomusA ctebna. NMpaktnuueckas paboTta
«M3yueHne ocobeHHoOCTE aHAaTOMUYECKOTO
CTpoeHua ctebna ABYA0NbHbIX U OAHOAO/bHbIX
TPaBAHWUCTbLIX PacTeHWN, cTebnA ApeBecHbIX
pacTeHnin»

38

dyHKUMKM cTebns. labopaTopHas paboTa
«M3yyeHne TpaHCcnopTa BELLECTB B cTebie.
MN3yuyeHne meTamopdo3oB nobera»

39

Mopdonorua nucta. MNpakTuyeckas paboTa
«M3yyeHne mopdonornm AUcTa Ha KUBbIX
obbeKTax unum repbapHbix 0bpasuax»

40

AHaToMus nucta. MpaKkTuyeckas paboTa
«WccnepgoBaHne aHaTOMUM INCTa C NOMOLLbIO
CBETOBOro MMKPOCKOMa»

41

DYHKLUUKM NnCTa

42

doTocmHTes. 3HavyeHne GOTOCUHTE3A

43

Jluctonag, ero NPUYMHbI, MEXAHU3M U
3Ha4yeHue B XXU3HU pacTeHnA

44

Mopdosorus KopHs. MpakTuyeckas paboTa
«M3yueHne mMopdonornm KOpHA Ha KMBbIX
ob6beKTax uam repbapHbIx 06pasuax»




45

AHaToMUA KOopHsA. MNpaKTnyeckas paboTa
«M3yyeHne aHaTOMMYECKOro CTPOEHMA KOPHA
Ha roToBbIX MUKpOMpenapaTax»

46

DyHKUNM KOpHA. JlTabopaTopHan paboTa
«M3yyeHne cTpoeHMA KOpHEBbIX BONOCKOB C
MOMOLLLbIO CBETOBOrO MUKPOCKOMa»

47

MuHepanbHoe NUTaHUE pPacTeHUN

48

[ObixaHue KopHsA. JlTabopaTopHas paboTa
«MccnepoBaHue BANAHMA BO34yXa Ha pa3BUTMeE
KOpHemn»

49

BuaonsmeHeHUs KOpHen 1 nx
dyHKUMK.JTabopaTopHan paboTa «MN3yueHune
MeTaMopd0O308 KOPHS»

50

BereTaTvBHOE pa3sMHOMeHMEe LBETKOBbIX
paCTEHMl;'I M ero 3Ha4yeHune B eCTeCTBEHHbIX
yCcnosuax n B Ce/bCKOX03ANCTBEHHOM NpPakKTnuKe

51

KnoHuposaHue pacteHnit. MUKpOKNOHanbHOe
pa3sMHOeHue pacTeHnid. KnetouHas
WH}KEHepMa Kak COBPeMeHHas TeXHo10rus
Pa3sMHOKeHUA pacTeHuid. MpakTnudyeckas
paboTa «MeTozbl MUKPOK/IOHA/IbHOTO
Pa3MHOKEHMA PacTeHMIN»

52

MoyBa. XapaKTepucTnKa no4sbl. PasHoobpasune




no4ys

53

Mousa. MNnogopoane noussbl. YaobpeHus

54

Knaccndumkauma LiseTkoBbIx. JByA0bHbIE.
Cemeicteo KpectoueTHbIX. MpakTHUyeckas
paboTa «OnpeaeneHune npeacrasutenei
cemeicTBa KpecTouBeTHbIX C UCMO/Ib30BaHMEM
onpeaenutTenein pacteHnn nnu
onpeaennTesibHbIX KapTOUYEeK»

55

CemeiictBa Po3ougeTHble 1 [MacneHoBble.
MpaKTnyeckas paboTta «OnpeaeneHue
npeacraBuTeNen cemMemncTs ¢ UICNOAb30BAHMEM
onpeaenuTenein pacTteHnn nim
onpeaenuTenbHbIX KAPTOYEK»

56

Cemeictea CnoxkHoLBeTHble U MOTbINIbKOBbIE.
MpakTnyeckan pabota «OnpegeneHune
npeacTaBuTenen CEMeNCTB C UCMONb30BAHNEM
onpeaenuTenemn pacTteHnn nnm
onpeaennTenbHbIX KAPTOYEK»

57

OpHoponbHble pacteHns. CemencTea
Amapunnucosble 1 3naku. MNpakTnyeckan
pabota «OnpeaeneHune npeacrasuTenei
CeMEeNCTB C MCNONb30BaHMEM ONpesenmTenei
pacTeHMM UK onpenenTeIbHbIX KapToYek»

58

CemelicTtBa JluneiHble n OpxugHoble.
«OnpeaeneHne npeactaBuTeIen CEMENCTB C




ncnosib3oBaHnem onpep,enmeneﬁ paCTeHMf;I
Unn onpeaennTesibHbliX KapToyek»

59 PacTteHua 1 cpena obutaHun 1
60 JKonormyeckme rpynnbl PacTeHUmn 1
61 PacTutenbHoe coobuiectso (putoueHos) 1
62 PactuTenbHble cooblectsa 1ecos 1
63 PactuTenbHble coobLuecTBa Nyros, Nosen u 1
NyCTbIHb
64 PactutenbHble coobuiectsa 6010T M TyHAPbI 1
65 CmeHa pacTuTenbHbIX coobuiects 1
66 PasButne pactmtenbHOro mmpa 1
KynbTypHble pacTeHMA N NX NPOUCXOXKIEHME.
67 MpakTnyeckana pabota «M3yyeHne 1 1
CE/IbCKOXO03AMUCTBEHHbIX PACTEHUIA CBOETO
pernoHa»
68 MocneacTsma AeATeNbHOCTM YeI0BEKA B 1
akocuctemax. OxpaHa pacTUTE/IbHOro MmMpa
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 68 28




8 KNIACC

Ne n/n

Tema ypokKa

Konunyectso 4yacos

Bcero

KOHTpO/bHbIE
paboTbl

MpakTnyeckme
paboTbl

JaTta
n3yyeHuA

DNeKTPOHHbIe

umdposble
obpa3oBatesibHble

pecypcbl

MuKonorusa — Hayka o rpubax. Obuas
XapaKTepucTuka rpmbos

3uromunueTbl U ackomuueTbl. MpakTuyeckas
paboTa «M3yueHne CTPOEHMUSA NAECHEBbIX
rpnboB: myKopa v NneHuumMnna»

BasngmommueTsl. MpakTuyeckan paboTa
«M3yyeHne ocobeHHOCTEN CTPOEHUA
NA0AO0BbIX TEN WAANOYHbIX FPUH0B Ha
MMKPOCKOMMUYECKMX NPenapaTax U MyasaKax»

lpnbonoaobHble opraHMamsl. JlabopaTopHas
paboTa «M3yyeHne CTPOEHMA N }UIHEHHOTO
uMKna putodTopbl Ha KMBOM U repbapHoOm
maTtepuane»

NnwanHukn. MpakTndyeckan paboTa
«M3yyeHne cTpoeHus nnwaliHMKoB (Ha
repbapHbIx o6pasuax)»

3HayeHune rpuboB B MPUPOAE U KU3HU
yenioBeKa




Oﬁmme M cneuunasbHble pasaesibl 300/10TUN.
KpaTkasa ncropma pa3smtma 30010rmm

CTpoeHue KUBOTHOM KNeTku. JlabopaTtopHasn
paboTa «MccnepoBaHuMe KIETOK Nog,
MWKPOCKOMOM Ha BPEMEHHbIX
MUKponpenapaTtax. CpaBHEHWE PacTUTEIbHOM
M YKUBOTHOM KJIETOK»

TKaHW }KMBOTHOTO opraHn3ma. JlabopaTopHas
paboTa «M3yyeHne TKaHeMn }KUBOTHbIX»

10

Opl’aHbI N CUCTEMbI OPraHOB XUBOTHOIO
OopraHn3ma

11

Tanbl U TUNbI NUTAaHUA Y XKUBOTHbIX.
NabopaTtopHas paboTa «M3yyeHne NUTaHUA
npocTenLero nog MMKPOCKONOM Ha
BPEMEHHbIX MUKponpenapaTax»

12

OcobeHHOCTU MUTaHUA NO3BOHOUYHbIX
UBOTHbIX. JTabopaTopHas paboTa «U3yyeHue
NUTaHUA OTAENbHbIX NpeacTaBuTenei
Pa3INYHbIX FPYMM 3KUBOTHbIX»

13

3BONOLMA NULLEBAPUTENBLHON CUCTEMBbI

14

TpaHCNOPT Y XKMBOTHbIX

15

KpoBeHOCHaa cMctema NO3BOHOYHbIX
XKMUBOTHbIX




SsoawoumA KpOBEHOCHOﬁ CNCTEMDI Y

16 NO3BOHOYHbIX *XUBOTHbIX

17 [biXxaHne y *XMBOTHbIX

18 [JbixaHue y }KMBOTHbIX B BOAHOW cpeae

19 [JbixaHue y }KMBOTHbIX B Ha3eMHOW cpese

20 CTpoeHue BblAeNNTENbHON CUCTEMDI Y
XMBOTHbIX. Ocmoc

”n dBoNOLMA BbIAENNTENBHOM CUCTEMBI Y
YKMBOTHbIX

22 BblaenuTtenbHble CUCTEMbI aKTUBHOIO TUMA

23 Bunabl CKeNeToB y XXMBOTHbIX

24 BO/IOLMA ONOPHO-ABMIraTENIbHOM CUCTEMBI Y
NO3BOHOYHbIX *XUBOTHbIX

55 MNepensuxeHme KMBOTHbLIX B Pa3/INYHbIX
cpepax obutaHua

26 Perynauuns }unsHeneaTeIbHOCTU Y XUBOTHbIX

27 HepBHaa perynauma y XXmMBOTHbIX

28 fopmoHanbHasa perynauma y XMBOTHbIX

29 O6Las xapaKTEPUCTUKA KMLLEYHOMOJIOCTHbIX




30

MppounaHole. JlabopaTtopHas paboTa
«M3yyeHme CTPOEHMA U KU3HEOEATENIbHOCTH
rmapbi»

31

CundounaHble. PopmmposaHme meaysbl

32

Kopannosbie nonaunel. JlTabopatopHas pabota
«M3yyeHne xmmmyeckoro coctaBa cKkeseTa
KOJIOHWAIbHbIX KOPANI0BbIX NOJUMOB»

33

O6LWMi1 NNaH CTPOEHUA TPEXCIOMHOIO
MBOTHOro.OcobeHHOCTM opraHmM3aumm
TPEXCNOMHBIX *KUBOTHbIX

34

O6Lan xapaKTePUCTUKA YepBen

35

OcobeHHOCTU OpraHM3aLUmn NAOCKUX YepBeil.
JNabopaTtopHas paboTa «M3yyeHune
XU3HEe[eATeIbHOCTU, BHELLHEro 1
BHYTPEHHEro CTPOeHMA NPeCcHOBOAHbIX
NAOCKNX YepBeEN»

36

MpucnocobneHne NAOCKMX YepBel K
napasutmMamy. JlabopaTtopHas paboTa
«M3yyeHne cTpoeHUs napasnuTUYecKux
NJ0OCKUX YepBei Ha BNaXKHbIX NpenapaTax»

37

JIeHTO4YHble YepBu

38

OcobeHHOCTV opraHMU3aLmMm KPYrabix YepBe.
Na6opaTopHas paboTa «M3ydeHne CTPoeHUS




YyenoBeyecKom (CBMHOM) acKapuabi»

39

CTpoeHue 1 GyHKLMU KPYT/biX YepBe.
HU3HEHHbIN LMKN YenoBeYecKoi ackapuapl

40

OcobeHHOCTN OpraHM3aLMmM KoNbYaTbIX
yepseW. JlabopaTopHasa paboTa «M3yyeHune
BHELLHEro U BHYTPEHHEro CTPOeHUA

A0 IEBOrO YepBs»

41

OpraHunsaums NosiocTM TeNa Kosb4aTbIX
yepsem

42

PasmHoKeHWe 1 pazHoobpasme KobYaTbIX
yepsei. JlabopaTopHasa paboTta «M3yyeHune
BHELWHEro U BHYTPEHHEro CTPOeHUA
MeANUMNHCKOWN NUABKU. M3yyeHne cTpoeHus
MHOTOLLETUHKOBBIX YepBen»

43

O6wwan xapakTepmUCTUKA MOIFOCKOB.
BptoxoHorne monntocku. JlabopatopHasn
paboTa «M3yyeHne BHELHEro U BHYTPEHHErO
CTPOEHMA BPIOXOHOIrOro MOITIOCKA»

44

[BycTBOpYaTble MOANOCKK. STabopaTopHas
paboTa «M3yyeHne BHELIHero 1 BHyTPEHHEero
CTPOEHUA ABYCTBOPYATOrO MOJIIIOCKA»

45

FonoBoOHOrME MOATIOCKM. JlTabopaTopHas
paboTa «M3yyeHne BHELHEro U BHYTPEHHErO
CTPOEHUA FO/I0BOHOrOro MOJITIOCKA»




46 OcobeHHOCTN OpraHM3aLnmM YIEHUCTOHOTUX.
Knacc PakoobpasHsble. JTabopaTtopHasn paboTa

47 «M3yyeHne BHELIHEro CTPOEHUA U
KOHeYyHocTel pakoobpasHbix. M3yueHune
BHYTPEHHEro CTPOEHMA PaKoobpasHOro»

48 MHoroobpasue 1 3HaueHune pakoobpasHbIX

49 Knacc MaykoobpasHble. CTpoeHue U
mopdonorus, pasHoobpasme naykoobpasHbIx

50 MHoroobpasme naykoobpasHbIx
Knacc Hacekomsle. JTabopaTopHan paboTa

51 «M3yyeHMe cTpoeHUA poToBOro annapaTa u
KOHEeYHocTel Hacekomoro. M3yyeHue
BHYTPEHHEro CTPOEHNA HAaCEKOMOTO»

5> BHyTpeHHee cTpoeHMe, pa3MHOXKEHUE U
pPa3BUTME HACEKOMBbIX

53 OCHOBHble OTPAAblI HACEKOMBIX C HEMOJTHbIM
npespaLeHnem

54 OcCHOBHble OTPAAbI HACEKOMBbIX C MOJIHbIM
npeepaueHnem (HYelwwyekpbinbie)
OcCHOBHble OTPALblI HACEKOMBbIX C MOJIHBIM

55 npespatleHnem (HecTKoKpbiable 1

MepenoHYaToKpbINbIE)




OcHoBHble oTpAAbl HACEKOMbIX C MOJIHbIM

56
npespaweHnem AsyKpblable n baoxu)

57 ObuwecTBeHHbIE HAcCEKOMble. MeZO0HOCHbIEe
nyesnbl

cg OcobeHHOCTM OpraHM3aL MM XOpLA0BbIX
UBOTHbIX
MogTtnn Fonosoxopaosble. JlTabopaTopHas

59 paboTa «M3yyeHne BHELIHEro U BHYTPEHHETO
CTPOEHMA NAHLETHMKA HAa GUKCUPOBAHHbIX
npenapartax»

60 O6wmin 0630p CTPOEHMA U PA3BUTUS
NMO3BOHOYHbIX }KUBOTHbIX

61 O6uas xapaKTepUCTUKa pblb
MecTa 06UTaHWA, BHELLHEE CTPOEHUE, CKeneT

62 pbl6. labopaTopHana paboTa «M3yyeHne
CKe/NleTa KOCTHbIX M XPALLEBbIX PbI6»
BHYTpeHHee CTpOeHUe U KU3HeaEeATEeNbHOCTb

63 pbl6. labopaTopHasa paboTa «M3yueHmne
BHYTPEHHEro CTPoeHus pblbbli»

64 PasmHoKeHWe 1 pa3Butme pbib

- XpAweBsble pbibbl. JTabopaTopHaa paboTa

«M3yyeHne pasHoobpasuns pbib6»




66

KocTHble pblbbl. JTabopaTopHasa paboTa
«OnpegeneHne Bo3pacTa pblb No yewye»

67

Ponb pbl6 B NPUMPOAE M XKU3HU YeI0BEKA

68

O6wWan xapaKTepUCTUKA 3eMHOBOAHbIX.
NabopaTtopHas pabota «M3yyeHune ckeneTa
NArYWKN»

69

BHYTpeHHee CTpOeHUe U KU3HeaeATeNbHOCTb
amdunbuit. labopatopHas pabota «M3yyeHne
BHYTPEHHEr0 CTPOEHUA NIATYLWKN U TPUTOHA»

70

HU3HEHHbIM unKn amdunbui. JlabopaTtopHas
paboTa «M3yyeHne NHANBMAYAbHOIO
pa3BUTUA 3eMHOBOAHOIO»

71

MHoroob6pasue, 3Ha4yeHne 1 oxXpaHa
3eMHOBOAHbIX

72

O6wan xapaKTepmUCTUKa NPEeCMbIKatoLMXCA.
NabopaTopHana paboTa «M3yyeHne BHELWHero
N CTPOEHMUA AlLepuULbl. M3ydeHmne ckeneTa

AWepuLLbI»

73

BHYTpeHHee CTpoeHUne U KU3HeaeAaTelbHOCTb
pentununii. JlabopaTtopHas paboTta «M3yyeHune
BHYTPEHHEro CTPOEHUA ALLLEPULLbI»

74

PasmHoOXeHuWe 1 pa3BuUTUE penTUIni




75

PasHoo6pa3ue penTuanit. Awepuibl 1 3Meu.
JNabopaTtopHan paboTa «M3yyeHue
pa3sHOO0bpa3ma NPeCcMbIKaoLLUXCA»

76

Pa3Hoobpasune pentuanin. Yepenaxm m
KpOKoAMAbI. 3HaYeHMe 1 oxpaHa
npecmblKatoLWwmxca

77

0O6Lwan xapaKkTepucTuKa ntuu,. JlabopatopHas
paboTa «M3yyeHne BHELIHero CTpoeHun
nTUL»

78

OnopHo-aguraTesibHan cuctema nTuL.
NabopatopHas paboTta «M3yyeHne BHELWHEro
CTPOEHUSA 1 NepbeBOro NOKPOBa NTHULL.
M3yyeHne ckeneta NTULbI»

79

BHYTpeHHee CTpoeHne NTuL,

80

OpraHbl YyBCTB, HepBHaA cUCTeMa U
noseaeHue NTuL,

81

PasMHoOKeHWe U pa3BUTME NTULL.
NabopatopHaa paboTa «M3yyeHne cTpoeHun
Anua NTMu»

82

DKoNormyeckune rpynnbl NTuy,

83

Cuctematmyeckue rpynnbl NTUL,
MpakTnueckasa pabota «OnpegeneHune nTmy, ¢
MCNONb30BaHMEM ONpeaenuTenein»




84

3Ha4veHue n OXpaHa nTny,

85 OpraHusauma 1 CTpoeHne MAeKONUTALWMX
OnopHo-aBuratTenibHaa cuctema
maekonutarowmx. SlabopatopHan paboTta

86 «M3yyeHune cTpoeHuns yepena n 3yb6HoM
CUCTEMbI PA3INYHbBIX MIEKOMUTAIOLLMX.
MN3yyeHMe cTpoeHUs cKeneTa
MJIEKOMUTAOLLNX»

87 BHyTpeHHee cTpoeHne MAeKoNUTaKLWmMX

88 OpraHbl YyBCTB, HEPBHAA cUCTEMA U
noBegeHMe MAEKOMUTAIOLLNX

89 PasmHOKeHMe 1 pa3BuUTME MIEKOMUTAIOLLLNX

90 Ce30HHbIe U3MEHEHMUA B XKU3HU
MAEKOMUTaIoLWMX
MHoroobpasune MneKonuTaoLWwmx.

91 NabopaTtopHasa paboTa «M3yyeHne
pa3Hoobpasunsa MAEKOMUTAKOLLUXY

92 3Ha4veHue 1 OXpaHa MIEKOMUTaOLLLMX

93 dBo/oLUMA 6€CNO3BOHOYHbIX XUBOTHbIX

94 DBOIIOLMA XOPAO0BbIX XKUBOTHbIX




95 dKonornyeckume paktopsbl 1

96 Cpeabl 06UTAHUSA KMBOTHBIX 1

97 MNonynAaummn XMBOTHbIX 1
dKocuctema. MpakTnuyeckan pabota

98 «M3yyeHne npupoaHoro coobuiectsa: coctasa | 1
N CTPYKTYpPbI»

99 MBOTHbI MUP NPUPOAHDLIX 30H 3eMan 1
Bo3gencTeue YenoBeKa Ha XKMBOTHbIX B

100 1
npupoae
3HayeHMe AOMALLIHUX XUBOTHbIX B }KU3HU

101 yenoBeKa. JTabopatopHas paboTa 1
«HabntogeHma 3a nTMUAMM B ropoacKoi
cpege»

102 OxpaHa XMBOTHOro Mmmpa 1

OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102




9 KNIACC

Konnuyectso vacos

DNeKTPOHHbIe

Hata umdposble
Ne n/n | Tema ypoKa
Beero KoHTposibHbIE MpakTuyeckme nsyyeHus obpasosaTenibHble
paboTbi paboTbl pecypcl

1 Cucrema 6MONOTMYECKUX HAYK, U3YyYatoLLMX 1

YyenoBeKa
2 XMMUYECKUI COCTaB KNETKM 1
3 MpocTpaHCTBEHHAA CTPYKTYpa 1 buonormyeckune 1

byHKUMM 6enkos
4 CocTas, cTpoeHune n GyHKLUN NMNMa08 1
5 CocTas, cTpoeHue n GyHKLMN Yyr1eBoaos 1
6 CocTas, cTpoeHmne N GYHKLMU HYKAENHOBDIX 1

Kucnot
7 O6MmeH BeLLLecTB M NpeBpaLLEHNE IHEPTUN 1
8 Perynauus n HapyweHns obmeHa BeLLecTs 1
9 KnetouHoe cTpoeHne opraHM3mMoB }KUBOTHbIX U 1

YyenoBeKa
10 CTpoeHue KneTku. MpakTuyeckan paborta 1 1

«MpoCMOTP 31EKTPOHHO-MUKPOCKONMYECKUX




¢doTorpadumit npenapaToB CTPOEHUA KNETKU U
MEXKK/IETOUYHbIX KOHTAaKTOB»

11 AQpo KNnetkn. KNeTouHbln UuKA

12 MHoroobpasue n anddepeHUMpPOBKa KNETOK
Tunbl TKAHEN opraHM3ma YesoBeKa.

13 MpakTnyeckasa pabota « MUKpPOCKONNUpPOBaHUE
npenapaToB OCHOBHbIX TUMOB TKAHENY

14 dnuTenmanbHble TKaHU
CoegMHUTENIbHAA TKaHb: CBOMCTBA, TUMbI

15 K/IETOK, XapaKTePUCTMKA MEKKNETOYHOrO
BeLecTsa

16 Knaccndurkaumna coeanHUTENbHbIX TKAHEN

17 CKeneTHaA mbllWeYyHasa TKaHb

18 CepaeyvHan v rnagKkasa mbllleyHble TKaHU

19 HepBHasA TKaHb: HEMPOHbI U Heporana

20 HepBHble BONOKHA U HEPBHblE OKOHYaHMA
OpraHusauma HepBHOM cuctembl. MNpakTnyeckan

21 paboTta «M3yyeHmne rucTonormyeckux
npenapaToB OPraHoB HEPBHOM CUCTEMbI»

22 CtpoeHune 1 GyHKLMN CMMHHOTO MO3ra




MpoaonrosaTtbit U 3a4HWIA OTAENbI FOJIOBHOMO

23 mo3ra. MNpaKktuyeckas pabota «M3yyeHune
CTPOEHUA rONI0OBHOIO MO3ra Ha MaKeTax»

)4 CpeZHW N NPOMEKYTOUHbIN OTAENbI
ro/0BHOro MO3ra

’5 CTpoeHune 60bLINX NONYLLAPUIA TOSIOBHOTO
Mo3ra

26 Pednekcol n pednektopHan gyra

27 MeToapbl MccnefoBaHMA MO3roBOM aKTUBHOCTHM
N CTPOEHUSA CTPYKTYP HEPBHOWM CUCTEMDI

28 HapyweHus paboTbl HePBHOM CUCTEMDI

29 CTpoeHune CEHCOPHbIX CUCTEM

30 OpraHbl 3peHus. JlabopatopHana paboTa
«M3yyeHune cTpoeHnA opraHa 3peHna»

31 HapylweHuna 3peHna n metoabl UX le4eHns

32 OpraHbl cnyxa. JlabopaTopHas paboTa
«M3yyeHme cTpoeHnA opraHa cayxa»
OpraHbl 060HAHUSA, 0CA3aHMA, BKYCA,

33 pasHoBecus. JlTabopaTopHasa paboTa «M3yyeHne

TMCTONOTMYECKUX NpenapaTtos OpraHoB 4yBCTB»




34

3H,CI,OKpI/IHHaFi cncrema

Onpep,eneHme N OCHOBHbIE XapPaKTEPUCTUKN

35
ropMOHOB
enesbl BHyTpeHHel cekpeumm. JlabopaTopHas

36 paboTa «M3yyeHme rmcTtonormyeckmnx
npenapaTos SHAOKPUHHbIX OPraHOB»

37 Kenesbl cmellaHHOM cekpeunn. Perynauna
[EeATeNbHOCTU KeNé3 BHYTPEHHEN CekpeLun

38 SHAOKPUHHbIE 3a601eBaHNA N NX 1eYeHne

39 PednekTopHan Teopus nosegeHmA

40 CurHanbHble cuctemel. Peyb. Mamarte.
MbliwneHue

41 KorHutmneHble PyHKLMN HEPBHOMN CUCTEMDbI

42 HapyweHuna noseaeHusA, COBPeEMEHHbIE METOAbI
neyeHus

43 AHaTtomus KocTn. CoeaMHEHNA KoCTel
OceBoi1 ckesieT. MpakTnyeckas paboTa

44 «M3yyeHune cTpoeHns cKeneTa YenoBekKa Ha
MaKeTax»

45 CKeneTbl NOACOB KOHEYHOCTEN M cBOBOAHbIX

KOoHeuyHocTeln




HapyLLIEHWr'I CTpOoeHunA CKeNleTHoM Cncrembl, nx

46
npodunnaKkTMKa U eyeHne

47 CtpoeHue 1 paboTa MbiliL,

48 OCHOBHble MbILLbI TENA YeNnoBeKa
MpodunnakTMKa n nevyeHne NoBpeXRAeHUM

49 OMOpPHO-ABUraTeNbHOro annapara.
MpakTnyeckan pabota «OKasaHWe NepBo
NOMOLLM NPU NOBPEXAEHUN CKeneta 1 MblLL»
AHaTomusA cepaua. JlabopatopHas paboTa

50 «[MpOCMOTpP MMCTONOMMYECKUX NPEenapaTos
cepaeyvHoM MbilLbI»

Pabota cepaua. Mpaktuyeckas paboTa

51 «M3mepeHne apTepmnanbHOro gasaeHna u
nynbca»

- HapyweHus paboTbl cepaua. JlabopaTopHas
paboTta «IneKkTpokapanorpadpua»
KposeHocHasa cuctema. JlabopatopHas paboTa

53 «M3yyeHune ructonormyeckmx npenapaTos
CTEHOK COCyZ0B»

54 Kpyru kpoBoobpalieHus. MNepBas nomoLb Npu
KpoBOTEeYeHUAX

55 AHaToMMA IMMPATUYECKOM CUCTEMB




56

BHYTDEHHFIFI cpena opraHn3ma

CocTaB 1 GOpPMEHHbIE 3N1EMEHTbI KPOBMU.
IpuTpoumnTbl U TPOMBOUMTLI. STabopaTopHas

57
paboTa «M3yyeHme rucTtonormyeckmnx
npenapaTos KPOBM U OPraHOB KPOBETBOPEHUAN
CocTaB 1 GOpMeHHbIe 31eMEHTbl KPOBW.

cg NeikoumTbl. JTabopaTopHasa paboTa «M3yyeHune
rMCTONIOrMYECKMX NPenapaTos KPOBU M OPraHoB
KPOBETBOPEHUA»

59 lpynnbl Kposu

60 MexaHW3Mbl 3aLLNUTbl OpraHM3ma OT MHOEKLNI

61 OpraHbl UMMYHHOW CUCTEMDbI

62 BpoKaeHHbIN 1 npuobpeTeHHbIN UMMYHUTET

63 HenHpeKUMOHHbIA UMMYHUTET

64 NHbeKLMOHHble 3a60n1eBaHUA U NX
npodunakTnKa
AHaTOMMSA AbIXaTe/IbHON CUCTEMDBI.

65 NabopatopHas paboTa «U3yuyeHne
rMCTONIOrMYECKMX NpenapaToB OpraHoB
ObIXaHWUA»

66 Jlerkune v gbixaTenbHble ABUKEHUA.

MpakTnyeckasa pabota «M3mepeHne obxsaTta




rpyp,Hoﬁ KN1E€TKN B COCTOAHNKU BAOOXa U BblAOXa.
Onpe,a,eneHme 4aCTOTbl AbIXaHNA»

la3006MeH U perynauma gbixaHus.

67 MpaKTnuyeckas paboTta «BanaHWe pasanUHbIX
$baKTOpOB Ha YacTOTy AbIXaHUA»

68 l'MrueHa abixaHus. 3aboneBaHnA opraHoB
AbIXaHuA
AHaTOMMA NULLEBAPUTENBHOM CUCTEMBI.

69 NabopatopHasa paboTa «MccnepoBaHne
AencTena GepmMeHTOB CNHOHbI HA Kpaxman»
MuwesBapeHue B XKenyake n AeateslbHOCTb

20 neyeHun. «M3yyeHme rucToNOrMYeCcKmx
npenapaToB OPraHoOB NULLLEBAPUTENIbHOM
CUCTEMbI»

71 MNMuwesBapeHue B KNWe4HMKe. BcacbiBaHne

72 Perynauma nuwesapeHua

73 F'MreHa nuTaHmA. 3ab6oneBaHUA cucTeMbl
nuwesapeHun
CTpoeHue BblAeNNUTeNbHON CUCTEMDI.

- NabopatopHasa paboTa «M3yyeHne

TMCTONOTNYECKUX NPENapaToB pPa3HbIX y4aCTKOB
MOYKKN, MOYETOYHNKA, MOY€BOIo Ny3blpA»




®YHKUMOHMpPOBAHME NoYKN.HepBHasA u

75 rymopasnbHasa peryaauma opraHoB
BblAENNTENBbHON CUCTEMDI

76 3aboneBaHWA OPraHOB MOYEBbLIAENNTENIbHOM
cucTemel
My>KcKaa nonosasa cuctema. JlabopatopHas

77 paboTta «M3yyeHmne rucTonormyeckunx
npenapaTosB OPraHoOB NOJ/I0BOM CUCTEMbI»
eHckas nososas cuctema. SlabopatopHasn

78 paboTa «M3yyeHne rmcTtonormyecknx
npenapaTos OPraHoOB NOJ/I0BOM CUCTEMbI»

79 BocnpousseneHue opraHM3ma YenoBeKa

80 bepemeHHOCTb, ee NaaHMpPOBaHMeE.
3aboneBaHNA NONOBOW CUCTEMDI
CTpoeHue 1 PyHKUMKN KOXKK. MpaKTnuyecKan

81 paboTa «MccnegoBaHme ¢ NOMOLLbIO 1yMbl
TbIIbHOM W TALOHHOMN CTOPOHbI KNCTUY»
MpounssoaHble KOXMU. MpaKTuyeckas paboTa

82 «M3yyeHme rmcToNornyecknx npenapaTos
anuaepmuca U 4epmbl»

83 3aboneBaHUA KOXM U UX NpeaynpexaeHue.

fnMrneHa Koxxu




I'Ipmcnoco6neHvle YesioBEKA K MEHAKOWMNMCA

84
ycnosuam cpeapl

85 Tepmoperynauma: poab KOXK 1 cocyaos
AfanTaumnm YenoBeKa, ero OpraHoOB U TKaHeM K

86 HU3KUM KOHLEHTpaumMAm Kucnoposa u
rMNOKCUM

87 UnpKagHble puTtmbl. Agantaummn K HEBeCOMOCTH

88 PuTMmunyeckne npouecchbl }usHeneatTeNbHOCTH

89 3aKOHOMEPHOCTUN HacneL0BaHMA NPU3HAKOB

90 leHbl N HacnepoBaHME NPU3HAKOB

91 MexaHu3mbl onpeageneHuna noaa

92 CuenneHHoe HacnegoBaHWE NPU3HAKOB

93 MoanduKaumoHHasa 1 HacneaCcTBEHHasA
M3MEHYMBOCTb

94 MeToabl uccnenoBaHMA HacneaCTBEHHOCTHU
YyenoBsekKa

95 HacnepncreseHHble 3a60neBaHNA YenoBeKa

96 MNonynAuMoOHHaA reHeTUKa YenoBeKa

97 buonHpopmaTmKa. NeHeTUYeCKan UHXKeHepuA




YenoBek B cMCTEME XKMBOTHOIO MUpa.
98 MpakTnyeckana pabota «M3ydeHne apesHeliliei 1 1
WCTOPUM U SBOIOLMM YesIOBEKA HA Npumepe
KONNEKUMI U PEKOHCTPYKLMUIA»
99 YHUKaNbHbIe NPU3HAKN FTOMUHUA, 1
100 CXoACTBO M Pa3INymMa YenoBeKa u 1
YyenoBeKoobpasHbIx 06e3bsaH
101 dKonormnyeckme GaKTopbl U UX AelcTBME Ha 1
OpraHM3Mm 4YesioBeKa
102 340p0Bbe YesI0BEKA KaK COLMaibHAA LEHHOCTb 1
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 102 12




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OBEPA30OBATE/IbHOM

MPOrPAMMBI

5 KNACC

Kog,
npoBepPAEMoro
pe3ynbTaTta

MpoBepsiemble NnpeaMeTHbIe pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 0bpa3oBaTe/IbHOM
Nporpammbl OCHOBHOrO 06LLero o6pa3oBaHua

Buonorua — HayKa o uBoi npupoge

11

XapakTepusoBaTb OMONOTUIO KaK HaYKy O *KMBOW NPUPOAE; HA3bIBATb MPU3HAKM
YKUBOTO, CPaBHUBATb 0O BEKTbI }KUBOM U HEXMBOM NPUPOAbI

1.2

Mepeuncnatb UCTOYHMKU BUONOTUYECKMX 3HAHWUIM; XapaKTepM30BaTh 3HaYeHne
6MON0TMUYECKMX 3HAHUI ANA COBPEMEHHOTO YenoBeka; Nnpodeccum, ceAsaHHbIe C
6uonorueii (4 —5)

1.3

MpuBoAUTb NPUMEPbI BKNaAa POCCUNCKMX (B Tom uncne: B.WU. BepHaackuit, AJ1.
YuKeBCKUIA) U 3apybexkHbIx (B Tom uncne: Apuctotens, TeodpacT, FTmnnokpar)
YYEHbIX B pa3BuTUE BUoNormm

1.4

MmeTb NpeacTaBneHne 0 BaXKHENWNX 6MON0rMYECKUX NPOoLLeccax U ABEHUSAX:
nuTaHue, AblxaHue, TPAHCMOPT BeLLecTs, Pa3apaXKMMOoCTb, POCT, pa3Butue,
OBVXKEHUE, pasMHOMKeHue

1.5

MpUMeHATb 6MONOTMYECKME TEPMUHDBI U MOHATUSA (B TOM YMC/IE: XKUBbIE TeNa,
6uonorua, sKoNorus, LMToNorMaA, aHatomus, dusmonorus, buonornyeckas
CUCTEMATUKA, KNETKa, TKaHb, OPraH, CMCTEMa OPraHOB, OPraHU3M, BUPYC,
OBUXKEHWe, NUTaHue, GOTOCUHTES, AblXxaHWe, BblaeeHne, pa3aparKMMoCTb, POCT,
pa3sMHOMKeHWe, pa3BuTHe, cpesa obuTaHMA, NPUPOAHOE COObLLECTBO,
WCKYCCTBEHHOE CO0bLLECTBO) B COOTBETCTBMM C MOCTaB/NEHHOW 3a4a4ei U B
KOHTEKCTe

1.6

Pasnnuatbh no BHelwHeMy BMAY (M306parKeHUAM), cxemam 1 ONUCAHUAM
[0fAePHbIE N AQePHbIE OPraHU3Mbl; pa3InYHble BUOIOrMYeckne 06 bEKTDI:
pacTeHu s, })UBOTHbIX, rPMObI, IMLWIANHUKKN, BaKTepun; NpUpoaHble 1
WCKYCCTBEHHbIE coobLLecTBa, B3aMMOCBSI3M OPraHM3MOB B MPUPOSHOM U
WCKYCCTBEHHOM coobliecTBax; npeacTaButeneit Gaopbl U dayHbl NPUPOAHbBIX 30H
3emnun; naHawadTbl NPUPOAHbIE U KYbTYpPHbIE

1.7

MpoBOANTb ONMCaHUE OpraHuU3Ma (pacTeHUs, })KMBOTHOTO) NO 3a4aHHOMY MaHy;
BblAENATb CYLLECTBEHHbIE MPU3HAKM CTPOEHMA N NPOLLECCOB KU3HEAEATENbHOCTU
OpraHM3MOoB, XapaKTepn3oBaTb OPraHU3Mbl KakK Tefa }KUBOW NPUPOAbI,
nepeyYnciaTb 0COBEHHOCTM PACTEHUN, }KUBOTHbIX, FPUOOB, NLLIANHNKOB,




6aKTepuii M BUPYCOB

1.8

PacKkpblBaTb NoHATME O cpene obuTaHus (BogHOM, HA3EMHO-BO34YLLHOM,
NoYBEHHOW, BHYTPUOPraHN3MEHHOM), yCNoBMAX cpebl 0buTaHusA

1.9

Mp1BOAMTb NPUMEPbI, XapaKTepu3yoLMe NPUCNocob1eHHOCTb OPraHN3MOoB K
cpeae 0b6UTaHUA, B3aMMOCBA3M OPraHM3MOB B COObLLECTBaxX

1.10

BbligenaTtb oTAnYmTEIbHbIE NPU3HaKN NPUPOAHbIX U NCKYCCTBEHHDbIX COO6LLI,€CTB

1.11

AprymeHTMpOBaTb OCHOBHbIE MPaBuia NoBeAEHNA Ye/I0BEKa B MpMpoae
06BACHATL 3HAYEHWE NPUPOAOOXPAHHON AeATEIbHOCTU Ye/I0BEKA;
aHaNM3MpPOBaTb rNobasbHble 3KoOrMYecKme Npobaemsl

1.12

PacKkpbiBaTb ponb 6uonorun B I'IpaKTM‘-IECKOﬁ AeATENDbHOCTU YEeNOoBEKa

1.13

JeMoHCTpMpoBaTb Ha KOHKPETHbIX NpUMepax CBA3b 3HaHWUI Buonormm co
3HaHNAMM NO MaTeMaTUKe, NpeamMmeTam ryMmaHUTAapPHOro umnkna, ¢ paszinyHbimu
BUOaMUN NCKYCCTBA

1.14

BbINONHATb NpaKTU4YecKkne paboTbl (MOMCK MHPOPMaLUKN C UCMONb30BaHNEM
pa3INUHbIX NCTOYHUKOB; ONUCaHWe opraHM3ama no 3agaHHoMYy naaHy) un
nabopatopHble paboTbl (paboTac MUKPOCKONOM; 3HaKOMCTBO C Pa3/IMYHbIMM
cnocobamm U3mepeHus U cpaBHEHMA KMBbIX 06BHEKTOB)

1.15

MpumeHATb MeToabl 6uonormm (HabnoaeHme, onucaHue, Knaccudukaumsa,
n3mepeHme, sKCNepUMeHT): NPoBoAUTb HabnloAeHMA 33 OpraHn3mamu,
onucbiBaTb bronormyeckme o6bEKTLI, MPOLLECCHI U ABMIEHWUSA; BbINMOHATD
6MON0rMUYECKUIA PUCYHOK U U3MepeHne BUoorMyeckux obbeKToB

1.16

Bnasetb npuémamum paboTbl € Nynol, CBeTOBbIM U LMPPOBLIM MUKPOCKONaMM
npu paccMmatpmeaHMmn 6MONOrMYECcKNX 06BEKTOB

1.17

CobntoaaTh NpaBuna 6esonacHoro Tpyaa npu pabote c yyuebHbIM U
NabopaTopHbIM 060pPYyA0BAHUEM, XUMNYECKOM NOCYA0M B COOTBETCTBUM C
MHCTPYKLMAMM HA YPOKE, BO BHEYPOUHOMN AeATeIbHOCTH

1.18

Mcnonb3oBaTb NPU BbINONHEHMM YYEBHbIX 3a4aHNI Hay4YHO-NOMNYNAPHYHO
nuTepatypy no 6Moa0rMKn, CNpaBoYHble MaTepuansl, Ppecypcbl cet MHTepHeT

1.19

Co3aaBaTb MMCbMEHHbIE U YCTHbIEe CO0BLLEHUA, TPaMOTHO UCMO/b3yA
NOHATUMHbBIM annapaT n3y4aemoro pasgena buonorum

6 K/TIACC




Kog
npoBepsemoro
pesynbTata

MpoBepsemble NpegMeTHble pe3y/bTaTbl 0CBOEHMUA OCHOBHOM 06pa3oBaTe/ibHOM
nporpamMmbl OCHOBHOrO 06LLero o6pasoBaHua

PacTuTeNbHbIN OpraHM3m

11

XapaKtepu3oBaTb 60TaHUKY Kak 6MOI0rMUYECKYIO HayKy, e€ pasaesibl U CBA3U C
APYTMMU HayKaMU U TEXHUKOW

1.2

MpuBoANTb NPUMEPbI BKAaAa POCCUNCKUX (B Tom ymcne: B.B. Jokyyaes, K.A.
Tumupsases, C.I. HaBalwmnH) u 3apybexHbix (B Tom uncne: P. F'yk, M. Manbnuru)
YUYEHbIX B PA3BMTME HAYK O PACTEHUAX

1.3

MpuMeHATb BUoorMYecknue TePMMHbI U MOHATUA (B TOM YMcae: 6oTaHMKa,
pacTuTenibHas KNeTKa, pacTUTesibHasA TKaHb, OpraHbl PacTeHWUI; cucTema OpraHoB
pacTeHua — KopeHb, Nnober, No4Yka, INCT, BUAOU3MEHEHHbIE OpraHbl, LiBETOK,
naog4, Cems; PacTUTe/IbHbIM OpraHM3m, MMHEpPaibHOe NUTaHNe, GOTOCUHTES,
AblXaHWe, POCT, pa3BUTUE, PAa3MHOXKEHWNE, K/TOH, Pa3apaxKMMOCTb) B
COOTBETCTBUM C NOCTAaBAEHHOM 3a4a4€el U B KOHTEKCTE

1.4

Onu1cbIBaTh CTPOEHUE U KU3HEAEeATEeNbHOCTb PAacTUTEIbHOTO OpraHM3ma (Ha
npumepe NOKPbITOCEMEHHbIX AW LBETKOBbIX): NOTNOLWEHWE BOAbI U
MWHepasibHOe NUTaHMe, GOTOCUHTES, AblXaHWeE, TPAHCMOPT BELLECTB, POCT,
pa3MHOXeHWe, Pa3BUTHE; CBA3b CTPOEHUS BEreTaTUBHbIX U FeHepaTUBHbIX
OpPraHoB PacTeHUM ¢ UX GyHKLUAMMU

1.5

PasnnyaTb M ONUCbIBATL KMBble U repbapHble 3K3eMNAAPbI PacTeHn No
3alaHHOMY NJ1aHy, YaCTK PacTEHNI N0 N306parkeHNAM, CXeMam, MOAENAM,
MynifxKam, penbedHbiM Tabmuam

1.6

XapaKTepu3oBaTb NPU3HaKK PacTeHN, YPOBHU OpraHMU3aLmMm pacTUTENbHOMO
OopraHM3ama, YacTu pPacTeHUIA: KNeTKU, TKaHW, OpraHbl, CUCTEMbl OPraHoB,
opraHusm

1.7

CpaBHMBaTb pacTUTe/IbHbIE TKaHW W OpraHbl pacTeHnin mexay cobol

1.8

BbINoAHATb NpakTUYeckmne n nabopatopHble paboTbl No Mopdonorumn u
¢du13Mon0rMm pacTeHnii, B TOmM Yncae paboTbl C MMKPOCKONOM C NOCTOAHHbIMMU
(dMKcMpoBaHHBIMKM) U BPEMEHHBIMM MUKPONPENapaTamu, UccaeaoBaTesibCckue
paboTbl ¢ UCNonb3oBaHMEM NPUBOPOB M MHCTPYMEHTOB UudpoBon abopatopum

1.9

XapaKkTepunsosaTb NPOLECChl U3HEeAeATENbHOCTU PAaCTEHWNIA: MNOroLEeHNe BOAbI
N MUHepanbHoe NuTaHne, GOTOCUHTES, AblXaHWe, POCT, Pa3BUTHE, CNocobbl
€CTeCTBEHHOrO M UCKYCCTBEHHOrO BereTaTMBHOMO PasMHOMKEHUSA; ceMeHHoe
pasMHOXeHne (Ha NpumMepe NOKPbITOCEMEHHbIX NN LIBETKOBbIX)

1.10

BbIfABAATb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXAY CTPOeHMEM U GYHKUMAMM




TKaHEe 1 OpraHoOB PaCTEHWUI, CTPOEHUEM U XKU3HELEATENbHOCTbIO PACTEHU
1.11 KnaccnoumumpoBaTtb pacTeHUA U UX YACTU MO PasHbIM OCHOBAHUAM
O6bACHATb PONb PACTEHUIN B MPUPOAE U KU3HM YE/I0BEKA: 3HAYEHMe
112 bOTOCHHTE3a B NPUPOLE U B }KU3HM YesoBEKA; BMONOrMYecKoe 1 X03aUCTBEHHOE
' 3HaYeHne BULON3MEHEHHbIX N0b6eros; X03AMCTBEHHOE 3HAaYeHME BEreTaTUBHOIO
pa3sMHOXeHNA
113 MpuMeHATb NONyYeHHbIe 3HaHUA 411 BbIPALLMBAHUA U Pa3MHOXEHNA
' KY/IbTYPHbIX PacTeHUM
Mcnonb3oBaTb MeToAbl OMONOTMU: NPOBOANUTL HABNOAEHUS 3@ PACTEHUAMM,
1.14 OMMCbIBATb PACTEHUA N UX YACTW, CTaBUTb NPOCTeNLLIMe BUONOTUYECKME ONMbITbI U
9KCMEepPUMEHTDI
CobntogaTb NpaBuaa 6esonacHoro Tpyaa npu pabote c yuebHbIM U
1.15 nabopatopHbIM 060pyA0BaHMEM, XMMUYECKON NOCYA0M B COOTBETCTBUM C
WMHCTPYKLUMAMM Ha YPOKE M BO BHEYPOUHOM AeATeIbHOCTH
JeMoHCTpUpoBaTbh Ha KOHKPETHbIX NMPUMepax CBA3b 3HAHWUIN BUoaorum co
1.16 3HaHWAMM NO MaTemaTuke, reorpadun, TEXHONOTMK, NpeameTam r'yMaHUTapPHOro
LMKAQ, C pa3NYHbIMU BUAAMMN NCKYCCTBA
BnageTb npnémamm paboTbl c 6uonoruyeckon nHpopmaumeit: popmyanposaTtb
1.17 OCHOBaHMA A1A U3BNEYEHUA M 0606LLEeHNA MHOOPMALLUKN U3 ABYX UCTOYHUKOB;
npeo6pa3oBbIBaTb MHPOPMALMIO U3 OAHOW 3HAKOBOWM CUCTEMbI B APYryHO
118 Co3paBaTb NUCbMEHHbIE U YCTHbIE COOBLLEHNA, FPAMOTHO UCMONb3YA
' NOHATUIMHbIM annapaT U3y4yaemoro pasgena buonorum
7 KNACC
Kog . .
MpoBepsemble NpeaMeTHble pe3y/ibTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTe/IbHOM
npoBepAemoro
Nporpammbl OCHOBHOrO 0bLLero o6pasoBaHus
pe3synbTaTta
1 CucTemaTuKa pacTeHui
XapaKTepmn3oBaTb NPUHLMMbI KNAacCUPUKALLMKN PAaCTEHUIA, OCHOBHbIE
1.1 cMCTEMaTUYECKME TPynnbl pacTeHMI (BOAOPOCAU, MXK, NAAYHbI, XBOLLM,
NanopoTHUKM, FONOCEMEHHbIE, MOKPbITOCEMEHHbIE MU LLBETKOBbBIE)
1.2 MprBOAMTL NPUMEPDI BKAAAA POCCUMIACKMX (B TOM uncne: H.U. Basunos, U.B.




MuuypuH) 1 3apyberkHbix (B Tom yncne: K. JiuHHew, /1. Mactep) y4éHbIX B
pasBUTUE HayK O pacTeHusX, rpubax, AuWwanHuKax, bakrepmax

1.3

MpUMeHATb BMONOrMYECKME TEPMUHDBI U MOHATUA (B TOM Yncae: BOTaHUKa,
3KO/I0TUA pacTeHUN, MUKOIOTUA, BakTepMoiorma, cMcTemMaThKa, LapcTBo, OTAEN,
Knacc, CEMeNCTBO, Poa, BUA, *KU3HEHHaA Gopma pacTeHu, cpena obutanums,
pacTuTenbHOe COObLECTBO, BbICLLIME PACTEHMSA, HU3LWNE PACTEHUS, CNOPOBbIE
pacTeHunn, cCeMeHHble PacTeHuA, BOAOPOCN, MXW, NAAyHbl, XBOLLM,
NanopoTHWKM, FONIOCEMEHHbIE, MOKPbITOCEMEHHbIe, BaKkTepuun, rpnbdsl,
JNINWANHNKM) B COOTBETCTBMM C MOCTaBNEHHOW 3a4a4ei U B KOHTEKCTe

1.4

PasniMyaTbh M ONKCbIBATH KMBble U repbapHble SK3eMNAAPbI PACTEHWUI, YacTu
pacTeHU Mo U306parkeHUAM, Cxemam, MoAENAM, MyAsXKaM, penibePHbIM
Tabanuam; rpnbsl NO N306parKEHMAM, CXEMAM, MyNaXKam; bakTepum no
n3obpaxeHmam

1.5

BbIABAATb NPU3HaKM KJ1aCCOB NOKPbITOCEMEHHbIX, MW LIBETKOBbIX, CEMECTB
OBYAONbHbIX M 04HOA0bHbIX PAaCTEHWI

1.6

Onpepenatb cucTemaTUYecKoe NOJI0KEHUE PacTUTENIbHOTO OpraHn3ma (Ha
npumepe NoKPbITOCEMEHHbIX, UM LBETKOBbIX) C NOMOLLbIO onpeaenuTeNbHON
KapTOUKM

1.7

BbINONHATL NpakTMyYeckne n nabopatopHble paboTbl MO CUCTEMATUKE PaCcTEHUN,
MWKONOTMU U MUKPOBMONOrnK, B TOM Ynciae paboTbl C MMKPOCKOMNOM C
NOCTOAHHLIMW (PUKCUMPOBAHHBIMK) Y BPEMEHHBbIMU MUKpPONpPenapaTamu,
uccneposatenbckme paboTbl € MCNoNb3oBaHMEM NPUBOPOB U UHCTPYMEHTOB
umdpoBoit nabopatopum

1.8

BblaenaTb cyliecTBeHHble NPU3HAKU CTPOEHUSA U XKU3HEAEATENbHOCTU PacTEHUN,
6akTepuii, rpnbos, NMWANHMKOB

1.9

MpoBOAMTb ONMCaHME U CPAaBHMBATb MeXKay coboi pacTeHus, rpubbl,
NIMILANHUKKM, BaKTEepUK NO 3a4aHHOMY NaHy; AenaTb BbIBOAbl Ha OCHOBE
CpaBHeHusA

1.10

OnucbIBaTh YCIOXKHEHME OPraHM3aLMM PacTEHUIM B XOA4€E 3BOTIOLMUN
pacTUTeNbHOro Mmpa Ha 3emne

1.11

BbIfBNATb YepTbl NPUCNOCOBNEHHOCTU PACcTEHN K cpeae 0buTaHuA, 3HaYeHme
3KO/I0rMYecknx GpaKkTopos ANs pPacTeHui

1.12

XapakTepusoBaTb pacTuTesbHble co0bLLEecTBa, CE30HHbIE M NOCTynaTesibHble
N3MEHEeHMUA PACTUTENIbHbIX COOOLLLECTB, PAaCTUTEIbHOCTb (PACTUTEbHBIN NOKPOB)
NPUPOAHbLIX 30H 3emaun

1.13

MpMBOAMTL NPUMEPbI KYAbTYPHbIX PACTEHUIA U UX 3HAYEHUE B U3HM YEN0BEKa;




NMOHUMATb NPUYNHDbI U 3HATb MePbl OXPaHbl PAaCTUTENIbHOIO MMpa 3emnun

PacKkpblBaTb ponb pacTteHui, rpnbos, INWANHUKOB, BaKTepUin B MPUPOLHbIX
1.14 coobluecTBax, B X03AACTBEHHOW AeATENbHOCTU YeI0BEKA U ero NOBCEAHEBHOM
KU3HU

JeMoHCTpUpoBaTbh Ha KOHKPETHbIX NMPUMepax CBA3b 3HAHUIN BUoaorum co
115 3HaHMAMM NO MaTemaTuKe, Pu3nKe, reorpadum, TEXHONOTUKU, INTEPATYPE,
' TEXHONOMNK, NPeaAMETAM N'YMAHUTAPHOIO LMKAA, C Pa3IMYHbIMU BUAAMM

MCKyCCTBa

Mcnonb3osBatb meToabl 6MON0OTMK: MPOBOANUTL HABNOAEHUA 38 PACTEHUAMM,
1.16 6akTepuamu, rpmbamm, AnWaiHMKaMm, ONUCbIBaTb UX; CTaBUTb NpocTenlne
6M0N0rMYECKME OMbITbl U SKCMEPUMEHTbI

CobnoaaTh NpaBuna 6esonacHoro Tpyaa npu pabote c yuebHbIM U
1.17 NabopaTopHbIM 060pPYyA0BAHUEM, XUMNYECKOM NMOCYA0M B COOTBETCTBUM C
MHCTPYKLMAMM HA YPOKE U BO BHEYPOUHOW AeATeNbHOCTH

Bnagetb npuémamu paboTbl ¢ 6uosormyeckoit nHbopmaumenn: bopmyanposaTtb
OCHOBaHWA ANA U3BAEYEHUA N 0606LeHNA MHOOPMALLMM U3 HECKObKKX (2 — 3)

1.18
MUCTOYHUKOB, I'Ip606pa3OBblBaTb MHd)OpMaLI,VII'O 13 04HOU 3HAaKOBOU CUCTEMbDI B

Apyryto

Co3paBaTb MUCbMEHHbIE U YCTHbIE COOBLLEHNA, FPAMOTHO UCMONb3YSA
1.19 NOHATUIMHbIM annapaT U3y4aemoro pasaenia 61Moornm, ConpoBoXaAaTb
BbICTYMN/IEHWE Npe3eHTaLmel c y4ETOM 0COBEHHOCTEN ayAUTOPUN CBEPCTHUKOB

8 KNACC

Kog, . .,
MpoBepsiemble NpeaMeTHbIe pe3y/bTaTbl 0CBOEHMA OCHOBHOM 06pa3oBaTes/ibHOM
npoBepsemoro
nporpammbl OCHOBHOIO 06LLero obpasoBaHua
pesysbTaTta

1 HKMBOTHbIV OpraHM3am

11 XapaKTepu3oBaTb 3001010 KaK BMONOTMYECKYIO HayKy, e€ pasgenbl U CBA3b C
' APYrMMM HaYKamm U TEXHUKOM

XapaKTepmaoBaTb npuHUUNbI KJ'IaCCM(I)MKaLI,MM KUBOTHbIX, BU4, KaK OCHOBHYIO

1.2
CNCTeMmaTn4yecCKyro KaTeropmro, OCHOBHblIE CUCTEMATUYECKNE TPpYyNNbl XXUBOTHbIX

(I'IpOCTEﬁLLII/IE, KMLWEeYHOMO/IOCTHbIE, NNTIOCKUE, KPYI/ibleE U KOJIb4aTbl€ YEPBU,




YNEHNCTOHOTNE, MONNTHOCKH, XOp,CI,OBbIE)

1.3

MpuBoAUTb NPMMeEpbl BKAaAa Poccuinckmx (B Tom yncne: A.O. Koeanesckui, K.W.
CKpabuH) 1 3apyberkHbix (B Tom uncne: A. fleseHryk, XK. KioBbe, 3. FeKKenb)
YYEHbIX B Pa3BUTME HAYK O KMBOTHbIX

1.4

MpUMeHATb BMONOTMYECKUE TEPMUHDBI U MOHATUSA (B TOM YMC/IE: 300/10TUSA,
3KOJIOTUA }KUBOTHbIX, 3TONIOMMA, NaNIe0300/10MUA, CUCTeMaTHKa, LapcTBo, TN,
oTpA4, CEMENCTBO, POA, BUA, }UBOTHAA KNETKa, }KMBOTHAA TKaHb, OpraH
YKMBOTHOTO, CUCTEMbI OPraHOB }KUBOTHOTO, }XMBOTHbI OPraHn3m, NMTaHue,
AOblXxaHue, pocCT, pa3BuTHe, KpoBoobpalleHUe, BblaeNeHne, onopa, ABUMKeHUe,
pa3MHOXeHWe, MapTeHoreHes, PasapaxKMMocTb, pedaeKc, opraHbl YyBCTS,
noeeaeHue, cpeaa obutaHmA, NpupogHoe coobLecTBo) B COOTBETCTBUM C
nocTaBNeHHOW 3aa4ei U B KOHTEKCTe

1.5

PacKkpbiBaTb O6IJ.I,ME NPU3HAKN XKUBOTHbIX, YPOBHU OpPraHnU3aLlnn XMBOTHOIO
OpraHM3ma: KNeTkn, TKkaHu, opraHbl, CUCTeéMbI OPraHoB, OPraHM3m

1.6

CpaBHMBATDL *KMBOTHbIE TKAHW U OPraHbl }KMBOTHbIX MeXA4y cobol

1.7

OnucbiBaTb CTPOEHUNE U XKU3HEAEATE/IbHOCTb }XKMBOTHOIO OpraHM3ma: onopy u
ABUXKEHME, NUTaHNE U NULLLEBAPEHNE, AbIXaHWE U TPAHCMNOPT BELLECTB,
BblAeNeHNe, perynaumio U NoBeAeHNE, POCT, Pa3MHOMKEHME U pPa3BUTUE

1.8

XapaKTepunsoBaTb NPOLLECChI }KU3HEAEATENbHOCTU }KUBOTHbIX U3yYaeMbIX
CUCTEMATUYECKMX TPYNN: ABUKEHUE, NUTAHUE, bIXaHWe, TPaHCNOPT BELLECTB,
BblaeneHune, peryaaumio, noBeaeHue, pocT, pasBuTMe, PasMHOMXKEHME

1.9

BbIABAATD NPUUMHHO-CNEACTBEHHbIE CBA3U MEXAY CTPOEHUEM,
KU3HEeAeATeNbHOCTbIO U Cpeaoi 06UTAHMA KMUBOTHbIX M3yYaeMbIX
CUCTEMATUYECKMX Tpynn

1.10

PasnnyaTb M ONUCLIBATb XUBOTHbIX M3y4aeMbIX CUCTEMATUUYECKMX Fpynm,
OTAe/IbHble OpPraHbl U CUCTEMbI OPraHOB MO CXEMaM, MOLENAM, MySKaM,
penbedHbIM Tabamuam; NPOCTENWNX — NO U306paKEHUAM

1.11

BbIABNATL MPU3HAKKM KNACCOB YNEHUCTOHOMMX U XOPA0BbIX; OTPAAOB HaCEKOMBbIX
N MneKonntarwmnx

1.12

BbINoNHATb NpakTMyeckme u nabopatopHbie paboTbl N0 MopdoIOrMK, aHaTOMUK,
du13Mo0rMnN M NOBEAEHMIO }KUBOTHBIX, B TOM YMC/e PaboTbl C MMKPOCKOMNOM C
NOCTOSAHHbIMM (GUKCUPOBAHHBIMW) U BpEMEHHbBIMU MUKpPONpenapaTamu,
nccnenoBaTeibckme paboTbl C UCMOIb30BAaHMEM NPUOOPOB U MHCTPYMEHTOB
umdposoit nabopatopum

1.13

CpaBHMBaTb I'Ipe,D,CTaBMTEI'IEf/'I OTAENBbHbLIX CUCTEMATUYECKUX TPYNN XKUBOTHbLIX U
AenaTtb BbiIBOAblI HA OCHOBE CpaBHeEHUA




1.14 KnaccnomumpoBaTtb }KMBOTHbIX Ha OCHOBAHWK OCOBEHHOCTEN CTPOEHUA
115 OnucbiBaTb YCNOXKHEHWE OPraHM3aLLUM KMBOTHbIX B XOAE 3BOJIHOLLUMN X KUBOTHOIO
' MMpa Ha 3emne
116 BbIABNATb YepTbl NPUCNOCOBNEHHOCTU }KUBOTHBIX K Cpesie 06UTaHuMA, 3HaYeHne
' 3KONOTrMYecKMxX GaKToOpPOB AJ1A MUBOTHbIX
1.17 BbIfiBNSTb B3aMMOCBA3M }KUBOTHbIX B MPUPOAHbIX cOobLLLecTBaX, Lenu NuTaHus
118 YcTaHaBAMBaATb B3aMMOCBA3M XKUBOTHbIX C PacTeHMAMM, rpubamu, AnLaitHUKamu
' n 6aKTepmusaMM B NPUPOAHBIX coobLLecTBax
119 XapaKTepun3oBaTb XMBOTHbIX MPUPOLAHbIX 30H 3eM/1M, OCHOBHbIE
' 3aKOHOMEPHOCTUN PaCMNPOCTPAHEHMA KUBOTHbIX NO NAAHEeTe
1.20 PacKpblBaTb po/b KMBOTHbIX B MPUPOAHbIX COObLLECTBAX
PacKpblBaTb po/b AOMALUHUX U HENPOAYKTUBHbBIX }KUBOTHbIX B }KU3HU YEN0BEKQ;
121 POIb MPOMbIC/IOBbIX }KMBOTHbIX B XO3ANCTBEHHOMN AeATE/IbHOCTM YesIoBEKa U ero
' noBceaHEeBHOM KMU3HU; 0OBACHATL 3HAYEHME KUBOTHbIX B MPUPOAE U KU3HU
yesoBeKa
1.22 MoHUMATb NPUYMHBI U 3HATb MEPbI OXPaHbl }KMBOTHOIO MUpa 3emnu
JeMoHCTpUpPOoBaTb Ha KOHKPETHbIX NPUMepax CBs3b 3HaHWUIM BUonorum co
1.23 3HaHUAMM NO MaTeMaTuKe, GU3NKe, XMMUU, reorpadmm, TEXHONOTUN,
npeameTam ryMaHUTapHOro LMKAA, C Pa3IMYHbIMU BUOAMU UCKYCCTBA
Mcnonb3oBaTb MeToabl 6UONOrMK: NPOBOAUTL HABNIOAEHMA 33 }KUBOTHbLIMM,
1.24 OMMCbIBATb XMBOTHbIX, X OPraHbl U CUCTEMbI OPraHOB; CTaBMUTb NpocTeLne
6ronormyeckme onbITbl U SIKCMNEPUMEHTDI
CobntogaTb NpaBmaa besonacHoro Tpyaa npu pabote ¢ y4ebHbIM U
1.25 NabopatopHbiM 060pyA0BAHMEM, XMMNYECKOM NOCYAO0MN B COOTBETCTBUM C
WMHCTPYKUMAMM HA YPOKE N BO BHEYPOUHOM AeATENIbHOCTH
BnageTb npnémamm paboTbl c bUonormyeckon nHpopmaumeit: popmyanposaTtb
196 OCHOBaHMWA ANA U3BNEUYEHUA U 0606LLEHNS MHDOPMALIUK U3 HECKONbKUX (3 — 4)
' WUCTOYHWUKOB; NpeobpasoBbiBaTb MHPOPMaLMIO U3 O4HOM 3HAKOBOW CUCTEMBI B
Apyryto
Co3aaBaTb MUCbMEHHbIE U YCTHbIE COOBLLEeHMA, FPaMOTHO MCMOJb3yA
1.27 NOHATUIMHbBIM annapaT U3y4aemoro pasaenia 61Moiornmm, ConpoBoOXaaTb

BbICTYN/IEHNE Npe3eHTaLmen ¢ y4ETOM 0COBEHHOCTEN ayanTOPUN CBEPCTHUKOB




9 KNTACC

Kopg
npoBepPsemMoro
pesynbTata

MpoBepsaembie NpegMeTHble pe3yabTaTbl 0CBOEHWS OCHOBHOW
obpa3oBaTenibHOM NPorpaMmbl OCHOBHOTO obLiero obpasoBaHus

YenioBEK U €ro 340p0Bbe

1.1

XapaKTepusoBaTb HayKu O YesI0BEKE (aHTPOMO/IOTMIO, aHAaTOMMIIO, GU3NOSIOTUIO,
MeANUNHY, TUTUEHY, SKONOTUIO YeN0BEKA, MCUXO/I0TMIO) M UX CBA3U C APYTUMU
HayKamu U TEXHUKOM

1.2

O6bACHATb NONOXKEHNE YENNOBEKA B CUCTEME OPraHMYeCcKoro mupa, ero
NPOUCXOXKAEHMNE; OTIMUYUNA YeJIOBEKA OT XKMBOTHbIX; MPUCNOCOB/IEHHOCTb K
Pa3NMYHbIM 3KONOTMYECKUM daKTopam (4esioBeyeckue pachl U aganTuBHble
TUMNbI loAen); POACTBO YeN0BEYECKMX pac

1.3

MpuBoAUTbL NPUMEPbLI BKNaAa POCCUNCKUX (B Tom uncne: N.M. CeueHos, U.M.
MNasnos, N.1. MeuHukos, A.A. YxTomckuid, MN.K. AHOXMH) 1 3apybekHbIX (B TOM
uncne: Y. Fapseit, K. bepHap. /1. NacTep, Y. lapBUH) YY4EHBIX B pa3BuTHe
npeacTaBAeHN O MPOUCXOKAEHUN, CTPOEHUN, KU3HEAEATENBHOCTMH,
noseAeHun, 3K0ONOrMn YenoBeka

1.4

MpUMeHATb BUoNorMYecKme TePMUHBI U NMOHATUA (B TOM YNCIE: LUTONIOTUS,
TMCTONOMMA, aHaTOMMA YenoBeKa, PU3M00rUA YeNoBEKa, TUTUEHa],
aHTPOMO/IOTUA, IKOIOTMA YeN0BEKa, KNEeTKa, TKaHb, OpraH, CMCTEMa OpraHos,
nuTaHWe, abixaHWe, KpoBOObpalleHe, 0bBMeH BelecTB U NpeBpaLLeHue
3HEeprun, ABUMKEHME, BblAe/IeHNe, POCT, pa3BuTHe, NoBeAEeHNE, Pa3MHOXKEHME,
Pa3AparKMMOCTb, PeryiaLmsa, rOMeocTas, BHYTPEHHAA cpesa, UMMYHUTET) B
COOTBETCTBUM C NOCTAB/IEHHOM 3343a4€el U B KOHTEKCTE

1.5

MpoBOANTb ONMCaHUE MO BHELWHEMY BUAY (M306parkeHM0), cxemam obLLmX
NPWU3HAKOB OpraHM3ma Ye/ioBeKa, YPOBHE ero OpraHU3aLnn: KNeTKM, TKaHuy,
OpraHbl, CUCTEMbl OPraHOB, OPraHNU3m

1.6

CpaBHMBaTb KNETKN pPa3HbIX TKaHEﬁ, rpynn TKaHEVI, OpraHbl, CUCTEMbI OPraHOB
YyesioBeKa, Npouecchbl XXU3HeneATe/IbHOCTU OPraHM3mMa 4YenoBeKa,; Aenatb
BblBOAbl HAa OCHOBEe CpaBHeHUA

1.7

PasniMyaTb 6MONOrMYECKM aKTUBHbIE BeLLecTBa (BUTaMMUHbI, GePMEHTbI,
rOPMOHbI), BbIIBAATb UX PO/Ib B NpoLecce 0bMeHa BELLECTB M NpeBpaLLeHns
aHeprum

1.8

XapakTepusosaTb 6Monoruyeckmne npoLecchli: 0bmeH BellecTs U npespalleHne
3HEprun, NUTaHue, ApixaHWe, BblaeNeHne, TPAHCNOPT BELLECTB, ABUXKEHMNe, POCT,




perynauna GyHKLUN, UMMYHUTET, NOBEAEHWE, Pa3BUTHE, PA3MHOMKEHWE
yesioBeKa

1.9

BbIABNATb NPUUYNHHO-CNEACTBEHHbIE CBA3U MEXKAY CTPOEHUEM KNETOK, OPraHos,
CMCTEM OPraHOB OPraHM3ma YenoBeKa U UX GYHKLUAMMU; MEXAY CTPOEHUEM,
U3HeaesTeNIbHOCTbIO U Cpeaoit 0bUTaHMA YenoBeKa

1.10

an/IMeH‘r'ITb b6uonormyeckune moaenun onAa BblABNEHUA ocobeHHocTel CTpoeHna n
d)yHKLl,MOHMpOBaHMFI OpraHoB N CUCTEM OpPraHOB 4Ye/10BEKa

1.11

O6BACHATL HEMPOTYMOPabHYIO PETYAALMIO NPOLLECCOB KU3HEAEATENbHOCTH
OopraHM3ma yenoseka

1.12

XapaKkTepun3oBaTb U CpaBHMBaTb 6e3yC/NOBHbIE U YCIOBHbIE pedieKcbl;
HacneaCcTBEHHbIE U HEHACIeACTBEHHbIE MPOrpaMmbl MOBeAEHUs; 0COBEHHOCTH
BbICLLE HEPBHOM AeATE/IbHOCTM Ye/I0BEeKa; BUAbl NOTPebHOCTel, NamaTy,
MbILUNIEHNA, PEUYU, TEMMNEPAMEHTOB, SMOLMI, CHA; CTPYKTYPY OYHKLUMOHANbHbIX
CUCTEM OpraHM3ma, HanpPaB/IeHHbIX Ha AOCTUXKEHME NOJIE3HbIX
NPUCNOCOBUTENbHbIX PE3Y/1IbTaTOB

1.13

PasnnyaTb HacneACTBEHHbIE N HEHACNeACTBEHHble (MHDEKUNOHHbIE,
HenHdEeKUMOHHbIe) 3a601eBaHNA YeNoBEKA; 0BBACHATL 3HaYEHNe Mep
NPodUNAKTMKM B NpeaynpexaeHnm 3ab6oneBaHnin yenoBeka

1.14

BbINONHATL NpPaKTUYeCcKne n nabopatopHble paboTbl No mopdonoruu,
aHaToMuu, GM3N0N0TMK U NOBEAEHMIO YE/TOBEKA, B TOM Yncie paboTbl C
MMKPOCKOMOM C NOCTOAHHbIMU (GUKCUPOBAHHBIMW) M BPEMEHHbIMM
MMKpoONpenapaTamu, ucciesoBatesibCkue paboTbl C UCNONb30BAHUEM
npubopoB 1 MHCTPYMeHTOB LmMdpoBoI NabopaTtopum

1.15

PewaTtb KayecTBEHHbIE M KOAMYECTBEHHbIE 334a4M, UCNOJIb3YA OCHOBHbIE
NOKa3aTe/in 340Pp0BbA YE/N0BEKA, MPOBOAUTb paC‘-IéTbI N OUEHNBATb NOJIy4EHHDbIE
3Ha4yeHunA

1.16

HasblBaTb M apryMeHTMPOBaTb OCHOBHbIE MPUHLMIMbI 340P0BOr0 06Pasa KU3HH,
MEeTOo/bl 3aLMTbl U YKPEenaeHus 340p0Bbs YesoBeKa: cbanaHcupoBaHHoe
nuTaHue, cobaloAeHNe NPaBUA IMYHOM TUTUEHDI, 3aHATUA GUBKYNLTYPOI U
CNOPTOM, PaLMOHaNbHaAA OpraHn3aLma TpyAa U NONHOLEHHOTO OTAbIXa,
NO3UTUBHOE SMOLMOHANbHO-NCUXMYECKOE COCTOAHME

1.17

Mcnonb3oBaTb NPUOBPETEHHbIE 3HAHWUA U YMEHUA ANA cobaoaeHna 340p0BOro
06pa3sa Kn3Hu: cbanaHCMPOBaAHHOrO NUTaHMA, GMU3NYECKON aKTUBHOCTY,
CTPECCOYCTOMYMBOCTH, AN1A UCKIOHEHNA BPEAHbIX MPMBbIYEK, 3aBUCUMOCTEN

1.18

Bnagetb npuémamm okasaHMA NepBON MOMOLLM YeNOBEKY NpU NoTepe
CO3HaHMA, COIHEYHOM U TENJI0BOM yAape, OTPaBAEeHUN, YTOMEHNN,
KPOBOTEYEHMM, TPABMAX MATKUX TKAHEM, KOCTEl CKesleTa, OpraHoB YyBCTB,




OXOrax h OTMOPOXEHUAX

1.19

[JemMoHCTPUPOoBaTbh Ha KOHKPETHbIX MPMMepPaXx CBA3b 3HAHMI HayK O YenoBeKe Co
3HaHMAMM NPeaMETOB eCTeCTBEHHO-HayYHOro U ryMaHUTapHOro LIMK/OB,
PasNMYHbIX BUAOB UCKYCCTBA; TexHosorumn, OcHos 6e30nacHOCTM U 3aLLMTbI
PoanHbl, dU3MYECKOM KyNbTypbI

1.20

Mcnonb3osaTb meToabl 6uonoruu: Ha6ﬂ|-0,Cl,aTb, N3MePATb, ONUCbIBATb OPraHn3m
Ye/ioBEKaA U NpOoUECCHI ero Xmn3HegeAaTesibHOCTHU, NpoBOAUTb I'IpOCTEﬁUJMe
ncecnenqoBaHMA opraH3mMa 4enoBeKa U 06BACHATL UX pe3ynbTaTthbl

1.21

Cobntoaatb NpaBuaa 6esonacHoro Tpyaa npu pabote ¢ y4ebHbIM 1
nabopatopHbim 060pyA0BaHMEM, XMMMUYECKOM NOCYA0M B COOTBETCTBUN C
WUHCTPYKLMAMM Ha YPOKE U BO BHEYPOUHOM AEATE/IbHOCTH

1.22

Bnagetb npuémamm paboTbl c buonormyeckon nHpopmaumeii: bopmynnmposaTb
OCHOBaHMA ANA U3BNEYEeHUA U 0606LeHNA MHOOPMALIMK U3 HECKONbKUX (4 — 5)
WCTOYHMKOB; Npeobpa3oBbiBaTb MHGOPMALMIO N3 OL4HOM 3HAKOBOM CUCTEMBI B

Apyryto

1.23

Co3aaBaTb NUCbMEHHbIE M YCTHbIE COOBLLEHNA, TPAaMOTHO UCMO/b3yA
MOHATUINHbBIN annapaT U3ydeHHoro pasaena 61Mo0rMmn, CoONPoBOXKAATL
BbICTYN/IEHWE Npe3eHTaLmMen C y4ETOM 0COBEHHOCTEN ayaUTOPUN CBEPCTHUKOB




MPOBEPAEMBbIE 2/TEMEHTbI COOEPXKAHWNA

5 KNACC

Kog
pasgena

Koz nposepsemoro
anemeHTa

MNpoBepaemble anemeHTbl cogepKaHunA

Buonorua — HayKa o Xuneoi npupoge

11

MoHATHUE O KMU3HW. NIPU3HAKM }KUBOTO (KNeTOYHOE CTPOEHME,
nuTaHWe, AblxaHWe, BblaeneHue, pocT u apyrue). O6beKT bl
YKMBOW U HEXKMBOW NPUPOAbI, UX CpaBHeHWe. KunBas n
HeXuBas NpMpoaa — eamMHoe Lenoe

1.2

Buonorua — cucrema Hayk o xmsom npupoge. OCHOBHble
pasgenbl buonornm (6otaHMKa, 300/10rMA, 3KOAOTUS,
uutonorua, aHatomus, pusmonorus n apyrue). Npodeccun,
cBA3aHHble C buonormei: Bpay, BeTepuHap, NCUXONOTr,
arpoHoOM, ¥XMBOTHOBOA 1 apyrue (4 —5). CBsA3b buosnormm ¢
APYTMMM HayKamu (maTemaTuKa, reorpadus u apyrme). Ponb
61010rMM B NO3HAHUKN OKPYKAOLLEro MMPaA M MPAKTUYECKOM
AeATeNbHOCTU COBPEMEHHOTO Ye/I0BEKA

1.3

KabuHet 6uonorun. Mpasuna noseneHusa u pabotbl B
KabuHeTe ¢ bMonornyeckumm npmbopamm n
MHCTPYMeHTamu. bruosnormyeckme TepMmHBbI, MOHATUS,
CcMMBO/IbI. ICTOYHUKM BUONOrMYecKMx 3HaHWI. NMounck
MHPOPMALMM C UCNOIb30BAHMEM PA3/INYHbIX UCTOYHMKOB
(Hay4HO-noONyNApHaA AnTepaTypa, CNPaBOYHUKK, CETb
NHTepHeT)

MeToabl U3y4eHUA KNBOWN NPUPOAbI

2.1

HayuHble MeToabl M3y4YeHMA XKUBOM NpUpoabl: HabaoaeHMe,
3KCMEePUMEHT, ONncaHue, U3MepeHune, Knaccupurayms.
YCTpOIACTBO yBEANYUTENBHBIX NPUOOPOB: NyNbl U
MMKpocKona. MNpasuaa paboTbl C yBEANUYUTEIbHBbIMM
npnbopamm

2.2

MeToa onuncaHua B 6Bronornu (HarnaaHbl, COBECHbIN,
cxemaTtmyeckuit). Metog nsmepeHuma (MHCTPYMEHTSI
nsmepeHus). Metog Knaccudpukaumm opraHM3mos,
NpUMeHeHWe ABOMHbIX Ha3BaHWI OpraHM3MoB.
HabnogeHne 1 aKCNepUMEHT KaK BeayLme MeToapl
6uonorum




OpraHu3mbl — TeNa }KMBOW NPMpPoabl

3.1

MoHsATne 06 opraHmsme. JosgepHble U saepHble
opraHnambl. OAHOKNETOUYHbIE M MHOFOKNETOYHbIE
OpraHn3mbl

3.2

KneTKka u eé oTkpbiTHe. KfeToyHoe CTpoeHne opraHnM3mos.
LuTonormna — Hayka o KneTke. Knetka — HaMmeHbLUas
elMH1LA CTPOEHUA U KU3HeaeATeIbHOCTU OPraHU3MOB.
CTpoeHue KneTku noj, CBeTOBbIM MUKPOCKOMOM: KAeToYHasA
060/104Ka, UMTONNA3Ma, AAPO

3.3

KneTku, TKaHu, OpraHbl, CUCTEMbI OPraHOB

3.4

*u13HeaeATeNbHOCTb OpraHn3moB. OCOBEeHHOCTU CTPOeHUs
N NPOLLECCOB KN3HEAEATE/IbHOCTU Y PaCTEHUM, }KUBOTHbIX,
6akTepuii 1 rpmbos. CBOICTBA OPraHN3MOB: NMUTAHME,
AblXxaHue, BblaeneHue, ABUKEHME, Pa3MHOMXKeHUe,
pa3BuTME, Pa3ApPaKMMOCTb, NPUCNocobieHHoCTb. OpraHn3m
— einHOeE uenoe

3.5

Pa3Hoob6pasne opraHNM3mMoB U Ux KnaccudmKaums (TakCoHbI
B GBuonorum: uapcrea, TMNbl (OTAENbI), KNaccbl, OTPALbI
(nopaakwn), cemeinctsa, poapl, BUAbI)

3.6

BakTepun n BUpPYCbl Kak popmbl *KU3HU. 3HaUYeHne baKkTepui
1 BUPYCOB B NPUPOAE U B }KMU3HU YE/IOBEKA

OpraHusmbl U cpepa obuTaHus

MoHaATHe o cpeae obuTaHus. BogHas, Ha3eMHO-BO3ayLLIHaA,
noysBeHHas, BHyTpMOpraHM3meHHas cpebl 0buUTaHuA.

4.1
MpeacrasuTenu cpeg obutaHua. OcobeHHOCTM cpeg,
06UTaHMA OpraHM3MoB

42 MpucnocobieHns opraHM3MoB K cpese 0buUTaHus.

Ce30HHbIE NISMEHEHUA B XKMU3HU OopraHn3mos

MpupoaHble coobuiecTsa

51

MoHATMe 0 NpupogHOM coobuiecTBe. Bsaumocsssu
OpraHn3moB B NPUPOAHbIX coobLiecTsax. MuueBble CBA3K B
coobuiectsax. MuiLesble 3BeHbA, LENU U CETU NUTAHUA.
MpoussoguTenu, noTpebuTenm u paspywmntenu
OpraHMYecKnxX BeLLecTs B NPUPOAHbIX COOBLLECTBaX.
Mprmepbl NPUMPOAHBIX coobLiecTs (nec, Npys, 03epo u




apyrue)

McKyccTBEeHHbIE COOBLLECTBA, UX OTIMYUTEIbHBIE MPU3HAKM
OT NPMPOAHBIX co0bLLecTB. MPUYUHBI HEYCTOMYMBOCTH

5.2
MCKYCCTBEHHbIX CO0BLLECTB. PO/Ib MCKYCCTBEHHbIX
COOBLLECTB B }KM3HU YeoBeKa

53 MpupogHbie 30HbI 3eMau, ux obutatenn. daopa u payHa

NPMPOAHBIX 30H. JTaHAWaDTbI: NPUPOAHbIE U KYNbTYpPHbIE

MuBaAa npupoaa n yenosek

M3meHeHnA B npupoae B CBA3N C Pa3BUTUEM CE/IbCKOro
XOSHVICTBa, npon3soAacTBa U POCTOM YNCNIEHHOCTHN
HaceneHua. BanAaHue yenoseka Ha KUBYIO npunpoay B xoge

6.1
ncrtopuun. FnobanbHble 3KONOTMYECKUE NPOBAEMbI.
3arpssHeHue BO34yLWHOW 1 BOAHOM 0bosioueK 3emn,
6
noTepu Noys, X NPeaoTBpaLLEHNE
MyTn coxpaHeHna Buonornyeckoro pasHoobpasums.
OxpaHsiemble TeppUTOPUM (3anoBegHUKK, 3aKa3HUKMU,
6.2 HaLMOHaNbHbIe NapKK, NaMATHUKN npupoapl). KpacHas
KHura Poccuiickoit Pepepaumn. Oco3HaHME KUHU KaK
BE/IMKOM LEHHOCTH
6 KNACC
Kog, Ko npoBepaemoro
MpoBepsaemble aneMeHTbl CogepKaHuaA
pasgena 3NeMeHTa
PacTuTeNbHbIN OpraHu3am
BoTaHWKa — HayKa o pacTeHuaAx. Pasaenbl 60oTaHUKK. CBA3b
1.1 GOTaHUKM C APYrMMM HAaYKamMK U TeXHUKoM. Obuine
NPWU3HaKN pacTeHK
1 Pa3Hoob6pasue pacteHnin. YpoBHM opraHusaLmm
1.2 pacTUTeNbHOro opraHM3ma. Bbiclive 1 HU3WKE pacTeHus.
Cnoposble U ceMeHHble pacTeHuA
PactutenbHas KneTka. MayyeHune pacTuTe/IbHOM KAETKM Nog,
1.3 CBETOBbIM MUKPOCKOMOM: K/eTouHasa 060/104Ka, A4p0,

uuTonaasma (naactTugbl, MUTOXOHAPWUK, BaKyon €
KNETOUYHbIM COKOM). PacTutesibHble TKaHU. OYyHKUUK




PaCTUTENDBbHbIX TKaHewn

1.4

OpraHbl U cUCTEMbI OPraHoOB pacTeHuit. CTpoeHne opraHoB
PaCcTUTENbHOTO OPraHM3Ma, UX POJIb U CBA3b MeXKAY coboit

CTpOEHMe N XKNU3HeneATeIbHOCTb PaCTUTENIbHOIO OpraHN3ma

2.1

MutaHne pacteHna. KopeHb — opraH NOYBEHHOIO
(mmMHepanbHoro) nuTaHMA. KOPHU N KOPHEBbIE CUCTEMBI.
Buabl KOpHEN M TUNbI KOPHEBbIX cUCTEM. BHelwHee U
BHYTPEHHEE CTPOEHME KOPHSA B CBA3M C ero GyHKLMAMM.
KopHeBoW yexnunK. 3oHbl KOpHA. KopHeBble BONOCKMK. PocT
KOpHsA. MornoweHne KOPHAMM BOAbI U MUHEPASIbHbIX
BELLECTB, HEOOXOAMMbIX PAacTEHUIO (KOPHEBOE AaB/EHMUE,
ocmoc). BugonsmeHeHue KopHen

2.2

MouBa, eé nnogopoane. 3HayeHne 06paboTKM NOYBHI
(okyumBaHue), BHeceHMA ya0b6peHni, NpoperKNBaHNS
NPOPOCTKOB, NONNBA A5 }KU3HU KY/IbTYPHbIX PACTEHUIA.
fmaponoHuKa

2.3

Mober u NoYkn. JInctopacnonoKeHne 1 INCTOBaA MO3amKa.
CtpoeHune u dyHKLMKN AncTa. MNpocTbie U CAOXKHbIE TNCTbA.
BuaonsmeHeHms nnctbes. OCOBEHHOCTM BHYTPEHHEero
CTPOEHMA INCTA B CBA3M C ero GyHKUMAMMU (KoXKKnLa U
YCTbMLA, OCHOBHAsA TKaHb INCTa, NpoBoAALLMeE Ny4YKn). Siuct
— OpraH BO34yLWHOro nutaHua. dotocnHTes. 3HayeHme
$OTOCMHTE3a B NPUPOAE W B XKU3HM YeIOBEKA

2.4

[bixaHue pacteHuna. JbixaHne KopHA. PbixneHne noysbl Ana
YNYYLIEHUA AbIXaHUA KOPHeW. YCNoBuMA, NPenaTcTByoLMne
ObIXaHUIO KOpHEW. JINCT KaK opraH AbixaHuaA (YCTbUYHbIMI
annapar). NoctynaeHue B AUCT aTMocdepHOro Bosayxa.
CunbHaAa 3anblIEHHOCTb BO34yXa KaK npenaTcTene anA
AblxaHuA nuctbeB. Ctebenb KaKk opraH ApixaHua (Haanume
YCTbUL, B KOXKMLE, YeuyeBMYeK). OcobeHHOCTUN AbIXxaHusA
pacTeHun. B3anmocBaAsb AbIXxaHUA pacTEHUSA C
$oTOCMHTE30M

2.5

TpaHcnopT BewecTs B pacTeHnu. HeopraHuyeckue (Boaa,
MWHepasbHble CO/IN) U OpraHUYeckue BelLectsa (benku,
KMpPbI, Yr1eBOAbl, HYKEUHOBbIE KUCNOTbl, BUTAMUHbI U
Apyrve) pacteHuna. CBA3b KNETOYHOTO CTPOEHUsA cTebns ¢
ero ¢yHKuMsammU. PocT ctebns B anunHy. KnetoyHoe
CTpoeHue cTebnA TPABAHUCTOrO PacTEHMA: KOXKMLLA,
NpoBOASALLIME NMYYKM, OCHOBHAA TKAHb (MapeHXxmMma).




KnetouyHoe cTpoeHue cTebnsa gpeBecHOro pacTeHus: Kopa
(npobka, ny6), kKambuin, ApesecrHa n cepaLeBnHa. PocT
cTebns B TONWMHY

2.6

MposoaALwmMe TKaHN KOpHA. TpaHCNopT BOAbI U
MWHepanbHbIX BELLECTB B pacTeHuu (cocyabl APEeBECUHbI) —
BOCXo4ALWMM TOK. McnapeHune Boabl Yepes ctebenb n
MCTbA (TpaHcnupaumsa). Perynauusa ucnapeHms soapl B
pacTeHMn. BAnaHue BHELWHUX YCNOBUIA Ha UCNApeHUne
BOAbl. TPQHCMOPT OPraHNYECKUX BELLECTB B PaCTEHUM
(cMTOoBMAOHbIE TPYOKM NyHA) — HUCXOAALLMIA TOK.
MNepepacnpeaeneHune v 3anacaHne BELLECTB B PAaCTEHUN.
BnaonsmeHéEHHble Nobern: KopHeBULLE, KTyDEeHb,
NykoBuua. Nx cTpoeHune; bronornyeckoe M Xxo3siucTBeHHoe
3HauyeHune

2.7

PocT pacteHus. ObpasoBaTtesibHble TKaHU. KoHyc
HapacTaHus nobera, PocT KOHYMKa KOPHA. BepxyLleyHbln 1
BCTABOYHbIW POCT. POCT KOPHA 1 cTe6/1A B TONLLMHY,
Kambuii. ObpasoBaHMeE roAUYHbBIX KONel, Y APEBECHbIX
pacTeHui. BamaHue GUTOropmMmoHOB Ha POCT pacTeHMs.
PocToBble ABUXKeHMA pacTeHUI. Pa3suTre nobera us
no4Yyku. BetsneHune noberos. YnpasaeHne poctom
pacteHuna. PopmmnpoBaHme KPoHbI. [pUMeHeHne 3HaHU 0
pOCTe pacTeHMA B CeNIbCKOM X03AicTBe. PazBnTHE BOKOBbIX
noberos

2.8

PasmHoKeHne pacteHuA. BeretaTuBHOE pa3smHOXKeHMe
LBETKOBbIX pacTeHMI B Npupoae. BeretatnsHoe
Pa3MHOXKEHUE Ky/IbTYPHbIX pacTeHni. KnoHbl. CoxpaHeHue
NPWU3HAKOB MaTEPMHCKOTO pacTeHUA. X038 UCTBEHHOE
3Ha4YeHMe BereTaTMBHOIO pasmHoXeHnA. CemeHHoe
(reHepaTuBHOE) pa3smHOXKeHMe pacTeHUi. LiBeTKn 1
coueTtus. OnbineHue. MepekpécTHoe onblneHne (BeTpom,
KMBOTHbIMW, BOAOM) N camoonblneHune. [lBoiHoe
onnofoTtsopeHue. HacneposaHue npusHakos ob6omx
pacteHun. ObpasoBaHMe NN0H0B M cemsaH. TuUnbl NN0AOB.
PacnpocTtpaHeHue nnogos 1 cemaAH B npupoae. Coctas n
CTpOeHue ceMsAH. YCN0BMA NpopacTaHUA CeEMAH.
MogrotoBKa cemaAH K nocesy. Pa3BuTre NpopoCcTKoB

2.9

Pa3BuTne pacteHuna. Pa3sutue LBETKOBOrO pacTeHus.
OcHoBHble nepunoabl pa3snTuA. LIMKN pa3BuTnA LBETKOBOIO
pacteHus. BamaHne GpaKTopoB BHeLIHEeN cpeabl Ha
pa3BuUTME LBETKOBbIX pacTeHU. *KnsHeHHble Gopmbl




LUBETKOBbIX PaCTeHU 7

7 KNACC

Kopg
pasgena

Koz nposepsemoro
anemeHTa

NpoBepaemble anemMeHTbl cogepKaHnA

CucrtemaTtuyeckmne rpynnbl pacTeHui

11

Knaccndumkaumna pacteHnin. Bua Kak ocHOBHasn
cucTemaTuyeckan kateropms. Cuctema pacTuTesibHOro
Mupa. Huswmne, BbiCLLME CMOPOBbIE, BbICLUME CEMEHHbIE
pacTeHua. OCHOBHbIe TaKCOHbI (KaTeropmmn) cuctemaTmku
pacTeHu (LapcTBO, OTAEN, KNacc, NOPAAOK, CEMEICTBO,
poa, Bua). Uctopua pa3BUTMA CUCTEMATUKK, ONUCAHUE
BM/0B, OTKPbITME HOBbIX BUAOB. Po/ib CUCTEMATUKM B
6uonorum

1.2

Huswue pacteHus. Bogopocaun. ObLian xapakTepucTuKa
Bogopocneit. OAHOKNETOUYHbIE U MHOFOKAETOYHbIE 3e/1éHble
BOZOPOC/N. CTPOEHUE U KU3HEAEATENIbHOCTD 3E/1EHbIX
BOZ0POC/NEN. PasMHOMKeHWe 3e1EHbIX BOAOPOCEi
(becnonoe n nonosoe). bypbie U KpacHble BOAOPOCIHU, UX
CTPOEHUEM KMU3HELEATENIbHOCTb. 3HaYeHMe BOLOPOC/EN B
NpMpoae N XU3HM YenoBeKa

1.3

Bbicwme cnoposble pacteHus. MoxosugHble (Mxu). Obwas
XapaKTepUCTUKa MXxoB. CTpOEHUE U XKM3HeAEeATENbHOCTb
3eN1EHbIX U charHoBbIx MxoB. MprcnocobaeHHOCTb MXOB K
YKM3HW Ha CUIbHO YBAAXKHEHHbIX NOYBax. PasaMHOKeHne
MXOB, LMK/ Pa3BUTMA Ha NPUMepPe 3eN1EHOM0 MXa KYKYLIKUH
NéH. Posb mxoB B 3a60/1a4MBAHUN NOYB U
TopdoobpaszoBaHuun. UcnonbzoBaHMe Topda M NPOAYKTOB
ero nepepaboTKM B XO3ANCTBEHHOMN AEATENBHOCTU Yesl0BEKa

1.4

MnayHoeuaHblie (MnayHbl). XBoweBugHble (XsoLum),
ManopoTHUKoBUAHbIe (ManopoTHMKK). Obwan
XapaKTepPUCTUKA. YCIOXKHEHWE CTPOEHUSA
NanopOTHMKOOBPA3HbIX PACTEHWUI MO CPABHEHMUIO CO MXaMMU.
Ocob6eHHOCTU CTPOEHUSA U KU3HEAEATEbHOCTU M/1ayHOB,
XBOLLEW M NanopoTHUKOB. PaamHoxeHne
NanopoTHUKoobpasHbIX. LIMKA pa3BMTUA NanopoTHMKA. Posb
ApPEBHUX NANOPOTHMKOOOPa3HbIX B 06pa3oBaHnm




KaMeHHOro yrna. 3HauveHue I'Ial'l0p0THMK006pa3Hle B
npupoae n Xmn3Hm 4yenoBeka

1.5

Bbiclwime cemeHHble pacTeHus. FonocemeHHble. Obwas
XapaKTepUCTMKa. XBOlHble pacTeHUs, ux pasHoobpasue.
CTpoeHue U K13HeaeATeNbHOCTb XBOMHbIX. Pa3MHOKeHWe
XBOWHbIX, LMK/ Pa3BUTUA Ha NPpUMepPe COCHbI. 3HaYyeHne
XBOMHbIX PAacTEHWUI1 B NPUPOLE U KMU3HU YeNIOBEKA

1.6

MoKpbITocemeHHble (LBeTKOBbIe) pacTeHus. Obwas
XapaKTepuctmka. OcobeHHOCTU CTPOEHUA U
KU3HEeeATeIbHOCTM MNOKPbITOCEMEHHbIX Kak Hanbonee
BbICOKOOPraHNM30BaHHOM rPynnbl PacTEHWUM, UX FOCNOACTBO
Ha 3emne. Knaccudumkauma NOKPbITOCEMEHHbIX PAaCTEHUI:
Knacc AsyaonbHble n Knacc OgHoaonbHble. MNpusHakm
KfaccoB. LIKA pa3BmTUA NOKPLITOCEMEHHOro pacTeHusA

1.7

CemelicTBa NOKPLITOCEMEHHbIX (LLBETKOBbIX) pacTEHUN.
XapaKTepHble NPU3HaKK ceMeicTs Knacca [AByaonbHble
(KpecTougeTtHble, nan KanyctHble, Po3oLBeTHble, nan
Po3oBble, MoTbinbKoBble, Unn bobosbie, MacnéHossble,
CnoxHouBeTHble, unn AcTpoBble) n Knacca OaHOA0NbHbIE
(NMuneiiHble, 3naku, unn Matnmkosble). MHoroobpasue
pacTeHui. InkopacTylmne npeacTaBUTeIn CEMeENCTB.
KynbTypHble NnpeacTtaBuTeIM CEMEICTB, UX UCNONb30BaHMe
Yye/l0BEKOM

Passutune PacCTUTENBHOIO MMpPa Ha 3emne

2.1

9BOIOLMOHHOE Pa3BUTME PACTUTENIBHOTO MMpPa Ha 3eme.
CoxpaHeHWe B 3eMHOM KOpe PacTUTE/IbHbIX OCTAaTKOB, UX
nsy4yeHue. « Xnusble MUCKOMaeMble» PacTUTENIbHOTO LLAapCTBa.
*U13Hb pacTeHnit B Boge. MepBble HazeMHble pacTeHus.
OcBOEHME pacTeEHMAMM CyLIN. ITanbl Pa3BUTUA HA3EMHbIX
pPacTEHMN OCHOBHbIX CUCTEMATUYECKMX rpynn. Boimeplune
pacTeHus

PacteHuna s NPUPOAHbIX COO6LLI,ECTBaX

3.1

PacTeHun v cpeaa 0buTaHMA. IKonormyeckmne GakTopbl.
PacTeHun 1 yCNoBMA HEXNBOW NPUPOAbI: CBET,
TemnepaTtypa, Bara, atTmochepHbIii BO3ayx. PacteHus n
YCNI0BMA XUBOW NPUPOAbI: NPAMOE U KOCBEHHOE
BO3AENCTBME OPraHNM3MOBHA PacTeHums.
MpucnocobaeHHOCTb PacTeHUI K cpeae obutaHums.
B3anmocBAaAsM pacTeHunit mexay coboi 1 ¢ apyrumm




opraHn3Imamm

PacTutenbHble coobuiecTsa. BUAOBOM COCTaB pacTUTE/bHbIX
coobuiecTs, npeobnagatoline B HUX pacTeHus.

3.9 PacnpeneneHue BUA0B B pacTUTE/IbHbIX COOBLLLECTBAX.

' Ce30HHble U3MEHEHMUA B XU3HW pacTUTeIbHOro coobuiecTsa.
CmeHa pacTuTenbHbIx coobuects. PacTuteibHOCTb

(pacTuTenbHbI NOKPOB) NPUPOAHbIX 30H 3emaun. daopa

PacteHusa n yenosek

KynbTypHble pacTeHna U X npoucxoxaeHue. LleHTpbl
MHOro0o6pasuna 1 NPOUCXOKAEHNA KYNbTYPHbIX PACTEHWUN.
3emnegenve. KynbTypHble pacTeHus

a1 CeNbCKOXO3ANCTBEHHbIX YroAMiA: OBOLLHbIE, N10A40BO-

' AroAHble, nonesble. PacTeHna ropoaa, 0cobeHHOCTH
ropoackomn paopeol. MapKu, 1econapkun, CKBepbl,
6oTaHU4YecKkme cagbl. JekopaTMBHOE LBETOBOACTBO.

KOMHaTHble pacTeHnA, KOMHaTHOe LUBEeTOBOACTBO

MocneactemA AeATENbLHOCTU YEIOBEKA B SKOCUCTEMAX.
" OxpaHa pactutensHoro mmpa. BocctaHoBneHue
' YMCNEHHOCTU peaKux BMAoB pacteHnin: OOMT. KpacHas

KHUra Poccumn. Mepbl coxpaHeHUA pacTUTeIbHOro mmpa

Mpnbbl. InaiHMKKN. BakTepun

Mpmbbl. Obuwan xapakTepucTuka. LLnanoyHbie rpnbsl, nx
CTPOEHWE, NUTaHWeE, POCT, pasmHoKeHue. Cbe06HbIe 1
A80BUTbIe TPNBbI. Mepbl NPodUNaKTUKKM 3ab6o1eBaHM,
5.1 CBA3aHHbIX C rpMbammn. 3HaYeHne WAANOYHbIX FPUHoB B
NPUPOAHbLIX COOBLLECTBAX U KU3HM Ye/loBEKaA.
MpoMblweHHOe BblpalMBaHMe WAANOYHbIX TpnboB
(WwaMnNUHbLOHBI)

MnecHeBble rpnbbl. JporKKeBble rpnbobl. 3HaYeHMe
NieCHeBbIX U APOXMKEBbIX FPMOOB B NPUPOAE U HKU3HU

5.2
yenoseka (nuuiesas n GpapmauesTMyeckas
NPOMbILWIEHHOCTb U ApYyrue)
Mapasutnyeckne rpnbbl. PasHoobpasme 1 3HaveHune

c3 napasmuTUYecknx rpnbos (ronoBHA, cnopbiHbA, duTodTOPAa,

' TPYTOBWK U apyrue). bopbba c 3aboneBaHnsMH,

BbI3bIBAEMbIMW MAPA3UTUYECKUMU TPUBaMMU

5.4

JINWaiHUKN — KOMNJIEKCHblE OpraHn3mbl. CTpOEHMe




JNINWANHUKOB. MuTtanHune, POCT U pa3aMHOXXeHUe JIMWANHMNKOB.
3Ha4yeHMe NNLWaNHUKOB B npupoae n Xmn3Hm 4yenoBeKa
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BakTepumn — gosaepHble opraHn3mol. O6LLan
XapaKTepucTruka 6aktTepuit. baktepmnanbHasa Knetka.
PasmHoKeHWe bakTepuii. PacnpocTtpaHeHne 6bakTepuit.
PasHoobpa3une HakTepuit. 3HauyeHWe GaKkTepuUii B NPUPOAHbIX
coobuectBax. bonesHeTBOpHbIe BakTepun 1 mepbl
npodunakTMKK 3aboneBaHMI, Bbi3blBaeMblx bakTepUAMM.
BakTepuu Ha cny:kbe y yenosekKa (B ce/IbCKOM X03ACTBE,
NPOMBbILLEHHOCTH)

8 KNTIACC

Kopa
Koa npoBepaemoro anemeHTa
pasgena

MBOTHbI OpraHM3m

lNpoBepaembie an1eMeHTbl CoAepPKaHMA

11

300/10r1s — HayKa O XXUBOTHbIX. Paszaensl 30010rmu.
CBs3b 300/10MMU C APYTMMU HayKaMU U TEXHUKOMN.
Ob6Lwme NPU3HAKM }KUBOTHbIX. OTANYMA KMUBOTHbIX OT
pacTteHuin. MHoroobpasue XMBOTHOIro Mupa.
OfOHOKNETOYHbIE U MHOTFOK/IETOYHbIE KMBOTHbIE.
dopma Tena }KUBOTHOIO, CUMMETPUA, pa3mepbl Tena

n apyrmue

1.2

*uBoTHas KneTka. OTKpPbITUE KMBOTHOM KNeTKu (A.
JNleBeHryk). CTpoeHMe }KMBOTHOM KNETKU: KNeTouHan
membpaHa, opraHomabl NepeasuKeHna, A4P0 C
AOPbLILKOM, LUTOMNIa3Ma (MUTOXOHAPUM,
nuLieBapuTenbHbIe N COKpaTUTENbHbIE BaKyONH,
JIM30COMbI, KNETOYHbIW LeHTp). MpoLecchl,
npoucxogdaime B Knetke. fleneHne Knetkn. TKaHu
YKMBOTHbIX, X pa3Hoobpasue. OpraHbl U CUCTEMBI
OpraHoB }XWBOTHbIX. OpraHn3sm — eguHoe uenoe

CTpoeHue 1 Kn3He[eATeNbHOCTb

OpraHM3ma XMBOTHOTO

2.1

Onopa un asuKeHue KNBOTHbIX. OcobeHHOCTH
rMApPOoCTaTUYECKOro, HapyXHOro U BHYTPEHHEro
CKeneTa y *UBOTHbIX. MNepeasukeHme y
OZIHOKNETOYHbIX (aMEBOBUAHOE, }KIYTUKOBOE).




MblLEeYHble ABUKEHUA Y MHOTOKNETOYHbIX: NONET
HaCeKoMbIX, NTUL; NNaBaHMe pbib; ABUMKEHME NO
Cyllie NMO3BOHOYHbIX }XMBOTHbIX (NoN3aHKe, ber,
xoabba n apyrve). PbluarkHble KOHEYHOCTU

2.2

MuTaHWe 1 NuLLEeBapeHUeE Y KUBOTHbIX. 3HaYeHUe
nuTaHuA. NMUTaHWe U NULWEeBapeHNe Y NPOCTENLLNX.
BHYTPMNONOCTHOE U BHYTPUKNETOYHOE
nuweBapeHne, 3aMKHYTasa U CKBO3Has
nuweBapuTenbHan cuctema y 6€cno3BOHOYHbIX.
MuweBapuTeNbHbIN TPAKT Y NO3BOHOYHbIX,
nuweBapuTenbHble Kenesbl. PepmeHTbl.
OCO6EeHHOCTM NULLLEBAPUTENIBHOWM CUCTEMDbI Y
npeacTaBuTenei oTpAA0B MAEKOMUTAOLLNX

2.3

[bIxaHWe }KMUBOTHbIX. 3HAYEHME AbIXaHUA.
l2a3006MeH Yyepes BCHO MOBEPXHOCTb KAETKM.
abepHoe abixaHue. HapyHble U BHYTPEHHUE
abpbl. KoxHOe, TpaxeHoe, NEroYHoe AblIxaHWe y
obutateneit cywn. OcobeHHOCTN KOXKHOMO AblXaHKA.
Posib BO34YLUHbIX MELLKOB Y NTULY,

2.4

TpaHCNOoPT BELLECTB Y }XMBOTHbIX. Ponb TpaHcnopTa
BELLECTB B OPraHM3me *KMBOTHbIX. 3aMKHYTasA U
He3aMKHYTas KPOBEHOCHbIE CUCTEMbI Y
6ecno3BoHOYHbIX. CepALie, KPOBEHOCHbIE COCYAbI.
CNMHHOM 1 BPIOLWHOM cocyabl, KaNnUANAPbI, «KNOXKHblE
cepaua» y aoxaesoro yepsa. OcobeHHoCTH
CTPOEHUA HE3aMKHYTOM KPOBEHOCHOM CUCTEMBI Y
MOJITIOCKOB M HaCceKOMbIX. Kpyrv KpoBoobpalueHus
M 0COBEHHOCTU CTPOEHMUA cepaeL, Yy NO3BOHOYHbIX,
YCNOXKHEHMeEe CUCTEMbI KpOBOOBpaLLeHUs

2.5

BblaefieHNe Y JKMBOTHbIX. 3HAYEHWE BblAeNeHUA
KOHEYHbIX MPOAYKTOB 06MeHa BELLEeCTB.
CoKpaTuTesibHble BaKyo/In Y NMPOCTEMLLMX.
3Bé3auaTble KNETKM M KaHabLbl Y MNOCKUX YepBeN,
BblAe/IMTeIbHble TPYBOUYKM U BOPOHKM Y KONbYATbIX
yepsei. ManbnurMesbl COCyAbl Y HACEKOMbIX. MOYKM
(TynoBuLHbIE M Ta30Bble), MOYETOUYHUKM, MOYEBOM
My3blpb Y MO3BOHOYHbIX *KMBOTHbIX. OcOBEeHHOCTU
BbIAE/1IE€HUNA Y NTUL, CBA3AHHbIE C NONETOM

2.6

MOKpOBbI TeNa y *KMBOTHbIX. MOKPOBbI Y
6eCcno3BOHOUYHbIX. YCNOKHEHNE CTPOEHUNA KOXKN Y
no3BOHOYHbIX. KOXa KaK opraH BblaesneHus. Posb




KOXXU B TenaooTaa4ye. npOM3BOAHbIe KOXWU. Cpe,CI,CTBa
NacCMBHOWM N aKTUBHOM 3alWNTbl Y KNBOTHbIX

2.7

KoopAauHauma u perynsaums *KusHeaeaTelbHOCTUY
YKUBOTHbIX. Pa3parKMMOCTb Y OAHOKAETOYHbIX
¥KMBOTHbIX. TaKkcucbl (GoToTaKemC, TpopoTaKeUc,
XeMOTaKcuc u apyrue). HepsHasa perynaums.
HepBHaAa cuctema, eé 3HavyeHme. HepBHaA cuctema y
6ecno3BoHOYHbIX: ceTyaTtan (anddysHas),
CTBO/I0Bas, y3/710Ban. HepBHan cuctema y
NMO3BOHOYHbIX (TPy64YaTas): roIOBHOM U CIMHHOM
MO3r, HEPBbI. YCNOKHEHME FO/I0BHOMO MO3ra OT pblb
00 MaeKonuTaowmx. MoasneHne 60bWNX
noaywapui, Kopsl, 60po3a, 1 U3BUAMH. F'yMmopanbHas
perynauma. Ponb ropMOHOB B KU3HU }KUBOTHbIX.
Monosble ropmoHbl. Monosoi gumopdursm. OpraHsl
YyBCTB, X 3HauyeHue. PeuenTopbl. MpocTbie 1
CNoKHble (dbaceTouHble) rnasay Hacekomblx. OpraH
3PEHUSA U C/IyXa Y NO3BOHOYHbIX, UX YC/IOXKHEHME.
OpraHbl 060HAHMSA, BKyCa U 0CA3aHMUAY
6€eCcno3BOHOYHbIX M MO3BOHOYHbIX }KMBOTHbIX. OpraH
6OKOBOM IMHUM Y PbIO

2.8

lNoseaeHme KNBOTHbLIX. BpoxaéHHOe n
npnobpeTéHHoe noBegeHUe (MHCTUHKT U Hay4YeHue).
HayuyeHue: ycnosHble pedaeKcbl, UMMPUHTUHT
(3aneuatnenue), nHcant (noctmskeHue). NMoseaeHue:
nuuiesoe, 060poHUTENIbHOE, TEPPUTOPUASIbHOE,
6payHoe, uccnegoaTesnbckoe. CTUMybl NOBeAEHMUSA

2.9

PasmHoOXeHWe 1 pa3BUTUE XKUBOTHbIX. Becnonoe
pPa3sMHOMKEHWE: AeNleHNE KNETKMU OQHOKIETOYHOTO
opraHM3ma Ha ZiBe, No4YKoBaHue, pparmeHTaumsn.
MonoBoe pasmHoxeHue. MpenmyLLecTBo NoN0BOro
pa3mHoKeHuA. Monosble Kenesbl. AUYHUKKN U
cemMeHHUKN. NonoBble KNEeTKK (rameTbl).
OnnopgoteopeHue. 3uroTa. MNapTeHoreHes.
3apogpiweBoe pas3sutme. CTpoeHue anua NTULbI.
BHYTpMyTpOobHOE pa3BUTME MIEKOMUTAIOLLUX.
3apogplweBble 060104KM. MnaueHTa (geTckoe
mecTo). MNynoyHbIli KaHaTUK (NynoBuHa).
MocTambpuroHanbHOe pasBuTHe: NPAMOE, HEMPAMOE.
MeTtamopdo3 (pa3suTue ¢ NpeBpaLLeHNem): NOHbIN
N HEMOJHbIM

CucrtemaTtumyeckme rpynnbl XXUBOTHbIX




3.1

OCHOBHble KaTeropum CUCTEMATUKN KUBOTHbIX. Bua
KaK OCHOBHas cucTemaTU4yecKasa Kateropusa
KMBOTHbIX. KnaccupmKkauma *KnBoTHbIX. Cuctema
MBOTHOro mupa. CuctemaTuyeckue Kateropum
YKMBOTHbIX (LLAPCTBO, TUM, KAacc, OTPSL, CEMENCTBO,
poa, Bua), ux conoaunHeHune. buHapHas
HOMeHKNaTypa. OTpaxkeHne COBPEeMEHHbIX 3HAHWUI O
NPOUCXOXKAEHUN N POACTBE XUBOTHbIX B
KnaccnduKaLmm KNUBOTHbIX

3.2

OAHOKNETOYHbIE XXMBOTHbIE — MpoCTenLIne.
CTpoeHMe U KM3HeaeATeIbHOCTb MPOCTENLLMX.
MecToobutaHue n o6pas xkun3Hu. ObpasosBaHue
LMCTbI NPU HebNaronpuUATHbIX YCIOBUAX Cpeabl.
MHoroobpasue npoctennx. 3HadeHne NpocTenLLmx
B NPUPOAE U XKU3HU YenoBekKa (0bpasoBaHue
0Cafou4HbIX Noposa, Bo3byantenun s3abonesaHui,
cumburoTudeckme suabl). MyTn 3apaskeHuns
yenoBekau Mepbl NPOPUNAKTUKH, Bbi3biBaeMble
OAHOKNETOUYHbIMM }KUBOTHbIMM (MaNAPUNHbIIA
naasmogmii)

3.3

MHOroKneTouHble }KMBOTHble. KNe4yHONoAOCTHbIe.
Obuwan xapaktepuctnka. MectoobutaHue.
OCOb6EHHOCTU CTPOEHMA U KU3HELEATENBHOCTMU.
JKTOAEpPMA M IHTOAEepMaA. BHyTpunonoctHoe u
KNneToyHoe nepesapusaHue Nuwu. PereHepauus.
Pednekc. becnonoe pasmHoxeHue (NoYKOBaHUE).
MNMonosoe pasmHoxKeHue. lepmadppogmTnm.
PasgenbHOMNoOble KNLWEYHONONOCTHbIE.
MHoroobpasne KMLWEeYHONO/IOCTHbIX. 3HaYyeHune
KMLLEYHOMNONOCTHbIX B MPUPOAE U U3HU YeNoBeKa.
Kopannosble nonvnbl U UX ponb B
pudoobpasoBaHUK

3.4

Mnockue, Kpyrable, Koib4yaTtble Yepsu. ObuLan
XapakTepuctuka. OcobeHHOCTU CTpoeHUA U
U3HEAeATENbHOCTU NAOCKUX, KPYIbIX U KONAbYaTbIX
yepsel. MHoroobpasue yepsei. Mapasutnyeckmne
NAIOCKME U Kpyrible YyepBu. LMKnbl pa3Butus
Ne4YéHOYHOro cocasblunKa, OblYbero LenHs,
yenoBeYeCcKoM ackapuapl. Yepsu, nx
npucnocobeHuns K napasnTmamy, spes, HaHOCUMbIiA
Ye/I0BEKY, CeNIbCKOX03ANCTBEHHbIM PacTeHMAM U




KMBOTHbIM. Mepbl No NpeaynpexKaeHUIo 3apaxeHus
napasuTuyeckMmn Yyepsamu. Posib yepseit Kak
noysoobpasoBarenei

3.5

YneHuctoHorre. Obuwan xapakrepuctmka. Cpeapl
*KM3HW. BHellHee 1 BHYTpeHHee cTpoeHue
YneHUCTOHOrMx. MHoroobpasme YnNeHUCTOHOTUX.
MpeacTaBuTENM KNaccos

3.6

PakoobpasHble. OcOBeHHOCTU CTPOEHMSA U
KU3HEeAeATeNbHOCTU. 3HAaYeHMe PakoobpasHbIX B
NPUPOLAE U KU3HU Yenoseka. MNaykoobpasHble.
OCcOoBEeHHOCTU CTPOEHUA U KU3HEAEATENbHOCTHU B
CBA3M C XXMU3HbIO Ha cylwe. Knewu — Bpeautenu
KY/IbTYPHbIX pacTeHuit U mepbl 60pbbbI ¢ HUMM.
Mapa3nTnyeckme Knewm — Bo3byantenm u
nepeHOCYMKM onacHbIx bonesHen. Mepbl 3alWnTbl OT
Knewen. Ponb Kneuen B no4yBoobpasoBaHum

3.7

Hacekomble. OcobeHHOCTU CTPOEHMS U
U3HeneATeNbHOCTU. Pa3MHOXeHMe HaceKOMbIX U
TUNbl pa3suTuA. OTPAAbl HACEKOMbIX:
Mpamokpbinbie, PaBHOKpbIble, [TONy>KECTKOKPbIbIE,
YewyeKpblable, "eCTKOKpbIAbIE,
MepenoHyaToKpbinblie, [ByKpbiabie n gpyrune
Hacekomble — nepeHocunkun Bo3byauteneii u
napasuTbl YeNOBEKa U AOMALLUHUX XUBOTHbIX.
Hacekomble-BpeauTtenu caga, oropoga, noss, neca.
Hacekomble, CHUXKaAlOLWME YUCNEHHOCTb BpeauTenei
pacTeHui. NoBeaeHNEe HACEKOMbIX, MHCTUHKTDI.
Mepbl MO COKpaLLEHMIO YACIEHHOCTN HAaCEKOMbIX-
BpeauTenei. 3Ha4eHMe HaCeKOMbIX B NpMpoae U
YKU3HU YenoBekKa

3.8

Monntocku. Obwan xapakTepucTmka.
MecToobutaHue monntockos. CTpoeHue 1 npoLecchl
KU3HEeOEeATeIbHOCTU, XapaKTepHble ana
O6pPIOXOHOIUX, ABYCTBOPYATbIX, FOIOBOHOMMX
MO/IIIOCKOB. YepTbl NnpucnocobieHHoCTH
MOJI/TIOCKOB K cpefe 06uTaHuA. PasamHoOKeHMe
MOIIOCKOB. MHOroobpasue Mo1toCKOB. 3HaYeHue
MONIOCKOB B MPUPOAE U KU3HU YeNOBEKA

3.9

Xopaosble. ObLan xapakTepucTnKa. 3apoabllieBoe
pa3BuUTME XOPA0BbIX. CUCTEMaTUYECKME Fpynnbl
xopAoBbIx. MoaTnn becyepenHble (NaHUETHUK).




MoaTtun YepenHbie naun No3BOHOYHbIE

3.10

Pbibbl. O6Lan xapaKkTepmnctmka. MectoobutaHue u
BHelHee cTpoeHue pblb. OCObEeHHOCTU BHYTPEHHETO
CTPOEHMA U NPOLLECCOB }KMU3HEOEATeIbHOCTH.
Mpucnocob6aeHHOCTb pPblb K ycnoBUAM 0OUTaHKS.
OTAnumSA XpALLEBbIX PbI6 OT KOCTHbIX PbIb.
PasmHoOXeHWe, pa3BuTMe U MUrpaums poib B
npupogae. MHoroobpasue pbib, OCHOBHbIE
cucTemaTUyeckue rpynnol pbib. 3HayeHMe polb B
NPUPOAE U KU3HU YenoBeKa. X03ANCTBEHHOe
3Ha4yeHue pbib

3.11

3emHoBogHble. ObLLas xapaKTepUCTUKa.
MecTtoobutaHne 3eMHOBOAHbIX. OcobeHHOCTH
BHELIHEro U BHYTPEHHEro CTpoeHM A, NpoL.eccoB
KM3HEeAeATeIbHOCTHU, CBA3AHHbIX C BbIXOA40M
3eMHOBOZHbIX Ha cywwy. MprucnocobaeHHOCTb
3eMHOBO/HbIX K YKM3HWU B BOAE U Ha cyLue.
PasmHOXKeHWe 1 pa3BUTUE 3EMHOBOAHbIX.
MHoroobpasne 3eMHOBOAHbIX U UX OXPaHa.
3HayeHMe 3eMHOBOAHbIX B MPUPOAE U KU3HU
yesioBeKa

3.12

Mpecmblikatowmecs. ObLan xapakTepUCTUKa.
MectoobutaHune npecmblikatowmxca. OcobeHHocTH
BHELHero U BHyTPeHHero CTpoeHun
npecmbliKatowmxca. lpoueccol }KnusHeaeaTeNnbHOCTU.
Mpr1cnocobaeHHOCTb NPECMbIKAIOLMXCA K KU3HU Ha
cywe. PasmHOXeHuMe 1 pa3BuTME NPECMbIKAOLLNXCA.
PereHepauma. MHoroobpasme npecMblKatoLwmUXcs U
MX OXpaHa. 3HayeHMe NpecMblKaoLNXCA B pupoae
W XKU3HU YesloBeKa

3.13

MNTnuybl. Obwan xapakTepuctmka. OcobeHHoCTH
BHELHEero cTpoeHus ntmu,. OcobeHHoCTH
BHYTPEHHEro CTPOEHMSA U NPOLLECCOB
Ku3HeaeaTeNbHOCTM NTuL,. MpucnocobneHma ntuy, K
nonérty. MNosegeHne. PasamHOXKeHWe 1 pa3sBuTHe
nTmu. 3aboTa o notomcTBe. Ce30HHbIE ABNEHUA B
KU3HU NTUL,. MuUrpaumm NTuu, Ux nsyvyeHue.
MHoroobpasue NTuL. IKONOrMYecKne rpynmnbl NTUL,.
MpucnocobaeHHOCTb NTUL, K PA3/INYHbIM YC/IOBMAM
cpeabl. 3HaYeHUe NTUL, B MPUPOAE U KU3HMU
yesioBeKa




3.14

MneKkonuTatowme. ObLan xapakrepuctmka. Cpeapl
U3HU MaeKonuTarowmx. OcCobeHHOCTU BHELLHEro
CTPOEHUA, CKesieTa U MyCKyNaTypbl, BHYTPEHHETO
cTpoeHuA. Mpoueccbl XK13HeaeATeIbHOCTH.
YcnoxKHeHue HepBHOI cnctemsl. MosegeHne
MJeKonuTaloLWmx. PasmHorKeHne n passuTue. 3aboTa
O NOTOMCTBE.

MepBo3Bepun. OgHONPOXOAHbIE (AlLeKnaayLwme) n
CymyaTble (HM3Wwwme 3Bepu). NnaueHTapHble
Mmnekonutatowme. MHoroobpasme maeKkonuTatoLLmX.
HacekomoagHble n PykoKpbiable. [pbI3yHbl,
3anueobpasHble. XuLHble. JlacToHorne m
KutoobpasHble. MapHOKONbITHbIE U
HenapHoKonbITHbIEe. MpumaTtbl. CemencTBa oTpaaa
XULWHble: cobaybm, KOWaYbK, KYHbU, MEABEXKbMU.
3HauyeHne MNIEKONUTAIOLMX B MPUPOAE U KU3HU
yenoseka. MnekonuTatowwme — NepeHOCUNKMU
BO36yauTenei onacHolx 3abonesaHuii. Mepbl
60pbbbI € rpbi3yHamu. MHoroobpasue
MJIEKOMUTAIOLLMX POAHOTO Kpas

Pa3BuTme }MBOTHOrO MMpa Ha 3e

mne

DBONOLMOHHOE Pa3BUTUE KMBOTHOTO MUpPaA Ha
3emne. YCNOXKHEHWE }KUBOTHbIX B npouecce
sBonounmn. [lokasaTeibCTBA 3BOJIIOLMOHHOIO
pPa3BUTUA XKMUBOTHOrO mmpa. MNaneoHTonorua.

4.1
McKonaemble 0CTaTKM KUBOTHbIX, UX U3yHEeHUe.
MeTozbl U3yYeHMA MCKOMaeMbIX OCTaTKOB.
PecTaBpauma APEeBHUX }KUBOTHbIX. «Kusble
MCKOMaemble» XMBOTHOTO MMPa

4.2 HU3Hb }KMBOTHbIX B BoAe. OAHOKNETOUYHbIE

KMBOTHbIE. [TPONCXOXKAEHNE MHOTOKNETOUHbIX
*KMBOTHbIX. OCHOBHbIE 3Tanbl 3BONOLMUN
6ecno3BoHOYHbIX. OCHOBHbIE 3Tanbl 3BoIOLUNN
NO3BOHOYHbIX }MBOTHbIX. BoimepLune KXnMBoTHble

KMBOTHbIE B NPMPOAHbIX coobLecTBax

5.1

unBoTHbIE N cpeaa obutaHua. BanaHue ceeTa,
TemnepaTypbl U BAAXKHOCTU HA }KUBOTHbIX.
MprcnocobneHHOCTb XKMBOTHbIX K YC0BUAM cpeapbl
obuTaHuA




MonynAauUM KUBOTHBIX, UX XapaKTEPUCTUKM.
OAMHOYHBIN U rpynnoBol 06pas KU3HM.
B3aMMOCBA3U KUBOTHbLIX MeXKAy cobon 1 ¢ apyrumu

5.2
opraHuamamu. lNuuesble cBA3U B NPUPOAHOM
coobuecTse. MnLeBble YPOBHU, 3KONOTMYECKAA
nMpammuaa. dKocuctema
KMBOTHbIM MUP NPUPOLHBIX 30H 3eman. OCHOBHbIE
53 3aKOHOMEPHOCTW pacnpeaenieHnA XMBOTHbIX Ha

nnaHete. ®ayHa

KMBOTHbIE 1 YenoBeK

6.1

Bo3aelicTBUe YeoBEKa Ha UBOTHbIX B Npupoae:
npAMoe 1 KoCBEHHOE. MPOMbIC/I0BbIE }KUBOTHbIE
(pbibONOBCTBO, OXOTa). BeaeHune npombicna
YKMBOTHbIX Ha OCHOBE Hay4YHOro noaxoaa.
3arpsAsHeHue OKpyrKatoLLLel cpeapl.
OpomallHMBaHUe *KMUBOTHbIX. CeneKkums, nopoapl,
WCKYCCTBEHHbIV O0THOP, ANKME NPEeaKN SOMALUHNX
YKMBOTHbIX. 3HAYEHNE AOMALLUHUX KUBOTHbIX B }KU3HU
yenoBeKa. "NBOTHbIE CE/IbCKOXO3ANCTBEHHbIX
yroani. Metoapbl 60pbbbl C })KUBOTHLIMU-
BpeanTenamu

6.2

Fopof Kak 0cobasn MCKYCCTBEHHAA cpeaa, Co3haHHan
yenoseKom. CUHAHTPOMHbIE BUAbI }KUBOTHbIX.
Ycnosua nx obutaHmA. becno3BoHOYHbIE U
NMO3BOHOYHbIE }XMBOTHbIE ropoaa. AganTtauma
YKMBOTHbIX K HOBbIM YCNOBUAM. PEKpeaLMoHHbIN
npecc Ha }XMBOTHbIX ANKMUX BUAO0B B YC/0BUAX
ropoga. besHaa30pHbIe JOMALIHUE KUBOTHbIE.
MUTOMHUMKKW. BOCCTaHOBEHME YNCNEHHOCTU PEAKNX
BNA0B *KMBOTHbIX: OOMT. KpacHaa KHura Poccuu.
Mepbl COXpaHEHMSA }KMBOTHOIO MMpa

9 KNACC

Kog Kog nposepAaemoro

MpoBepaemble 3neMeHTbl COAepPKaHNA

pa3gena 3/1EMEHTa

1 Yenosek — buocounanbHbll BUA,
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Hayku o yenoseke (aHaTomusA, PU3nonorus, Nncmxonorus,
QHTPOMONOTUSA, FTUIMEHA, CAaHUTAPKUA, SKONOTUA YENOBEKA).
MeToabl U3y4yeHUA opraHn3ma YenoseKa. 3HavyeHue
3HaHMWI 0 YenoBekKe AN CaMOMO3HAHMA U COXPAaHEHUSA
3p0poBbA. OcobeHHOCTM YenoBeKa Kak bMocoLManbHOro
cylwecrsa

1.2

MecTo yenoBeKa B cUCTeMe OpraHMYeckoro mmpa.
YenoBek KaK 4acTb Npmpoabl. Cuctematmyeckoe
NOJIOXKEHME COBPEMEHHOTO YenoBeka. CxoaCTBO YeNnoBEKa
¢ maekonutarowmmmn. OTanyune Yenoseka oT NPUMATOB.

L[ OKa3aTenbCTBa XXMBOTHOIO NPOUCXOXKAEHMA Ye/I0BEKA.
YenoBek pasyMHblit. AHTpOMOreHes, ero aTanbl.
Buonornyeckne n coumnanbHble PakTopbl CTAHOBAEHMUA
yenoseKa. Yenoseyeckue pacol

CTpyKTypa opraH1M3ma 4YenioBeka

2.1

CTpoeHMne U XMMUYECKuit cocTas KneTkn. OBbmeH BelLecTs
W NpeBpaLLeHne sHeprum B Knetke. MHoroobpasme
KNEeToK, Ux aeneHune. HyknemHosble KUCNOTbI. [eHbl.
Xpomocombl. XpOMOCOMHbIN Habop. MuTo3, melios.
ComaTtunyeckme 1 nososble KneTku. CTBONOBbIE KNETKU

2.2

TuNbl TKAHEWN OpraHM3Ma Yesl0BeKa: ANUTeNnanbHble,
COeANHUTENbHbIE, MbllLEYHble, HepBHan. CBOMCTBA
TKaHel, ux GyHKUnmM. OpraHbl U CUCTEMbI OPraHOB.
OpraHunsm Kak eanHoe uenoe. B3anmocssasb opraHoB U
CUCTEM KaK OCHOBa romeocTasa

HeiporymopanbHas perynsy,

nAa

3.1

HepBHas cuctema YenoBeKa, e€ opraHn3auma 1 3HaYeHue.
HelpoHbl, HepBbl, HEPBHbIe y3bl. Pednekc.
PednektopHasa ayra. PeuenTtopsbl. [JByXHENMPOHHbIEN
TPEXHEeNPOHHble pediekTopHble gyrn. CNIMHHOM MO3T, ero
CTpoeHue u pyHKUMN. Pedaekcbl CNMHHOro mosra.
FonoBHOM MO3T, ero cTpoeHne n GyHKUMN. bonblume
nosywapwus. PedneKkcbl ronoBHoro mosra. besycnosHble
(BpoXka€HHbIE) N yCNOBHbIE (MpMOBpeTEHHbIE) pedaeKchl.
ComaTtumyecKan HepBHana cucTeMa. BeretaTusHas
(aBTOHOMHaA) HepBHan cuctema. HepBHasA cucTema Kak
eanHoe uenoe. HapyweHusa B paboTe HepBHOM cUCTEMBI

3.2

F'ymopanbHas perynaums GyHKUMNA. IHLOKPUHHASA
cuctema. Henesbl BHyTpeHHeW cekpeumu. enesbl




CMeLLaHHOW ceKkpeLmmn. FOpMOHbI, UX PO/b B peryaaumum
dusnonornyecknx pyHKUMM opraHnama, pocTa u
pa3sutma. HapyweHue B paboTte SHAOKPUHHbBIX Kenés.
OcobeHHOCTH pedNIeKTOPHOM U F'yMOpabHOM peryaaumm
dYHKUNI opraHM3ma

Onopa n ABUXXeHune

4.1

3HayeHne onopHo-ABuraTesibHoOro annapara. Ckenet
yenoBeKa, CTpoeHMe ero oTaenos n GyHKUUKU. Koctu, nx
XMMUYECKUI COCTaB, CTPOeHMUe. Tunbl KocTen. PocT KocTel
B 4/MHY ¥ ToAWwmHY. CoeamHeHne KocTein. CKeneT rofosbl.
Ckenet TynoBuwa. CKkenet KOHeYHOCTEN U UX NOACOB.
OcobeHHOCTH CKeneTa YesIoBeKa, CBA3AHHbIE C
NPAMOXOXAEHUEM U TPYA0BOMN AeATEIbHOCTbIO

4.2

MbiweyHasa cuctema. CTpoeHune n GyHKLMKN CKENETHbIX
MblwwL,. PaboTa MblLLL: CTaTUYECKas U AMHAMUYECKas;
MbILWLLbI CrMbaTenm u pasrnbatenn. YTomaeHne MbiLLl.
MnogmHamumsa. Ponb ABMraTenbHOM akTUBHOCTY B
COXpaHeHWn 300Pp0BbA

4.3

HapyweHuns onopHo-ABUraTeibHol cucTemsl. BospacTHble
N3MEHEHWA B CTPOEHUN KOCTel. HapyLueHne oCaHKM.
MpeaynpeskaeHne NCKPUBAEHMA NO3BOHOYHWNKA U
pasBUTUA NaocKkocTonua. NMpodunakTMKa TpaBmaTU3ma.
MepBas NoMoLb NPU TPaBMax ONOPHO-ABUraTe/IbHOro
annapaTa

BHyTpeHHAs cpeaa opraHnsma

5.1

BHyTpeHHAs cpena u eé pyHKUMKN. PopmeHHble 3N1eMEHTbI
KPOBU: 3PUTPOLMUTbI, NENKOLUTbLI U TPOMBOLUTI.
ManokpoBue, ero npuUmnHbl. KpacHbIi KOCTHbIA MO3T, ero
posb B opraHmname. Maasma Kposu. NOCTOAHCTBO
BHYTPeHHeW cpeapl (romeocTtas). CBEPTbIBaHME KPOBM.
lpynnbl KpoBu. Pesyc-dakTop. MepennBaHne KpPosMu.
JoHopcTeo

5.2

NmmyHUTET 1 ero Bugabl. PakTopbl, BAUAKOLWME Ha
UMMYHUTET (MpMOBpeTEHHbIE UMMYHOAEDULMUTBI):
pafauaumoHHoe obayyeHne, XMMU4ecKoe oTpaB/eHue,
rosiofaHune, BocnaneHue, BUpycHble 3abonesaHmns, BUY-
uHdpekuma. Bunoukosas xenesa, itMmbaTnyeckue ysbl.
BaKuuHbl 1 neyebHble CbiIBOPOTKU. 3HayeHMe paboT /1.
MNactepa n N.N. MeyHUKOBa NO N3YYEHUIO UMMYHUTETA




KpoBoobpalueHune

6.1

OpraHbl KpoBoobpalueHua. CTpoeHue n paboTa cepaua.
ABTOomaTtu3m cepgua. CepaeyHblit LMKA, ero
AANTEeNbHOCTb. BonbLon 1 manblit Kpyru
KpoBOObGpaLLeHuA. [lBUKeHMe KpoBK No cocygam. Mynbc.
Numoatnueckas cuctema, IMMPOOTTOK. Perynsaumsa
AeATeNbHOCTU cepaLa n cocyaos

6.2

MrueHa cepae4yHo-cocyamctoi cuctemsl. NMpodunaktnka
cepaeyYHo-cocyamcTbix 3abonesaHuii. MNepsas nomoLlb
Npu KPOBOTEYEHUAX

[bixaHune

7.1

[bixaHne n ero 3HavyeHune. OpraHbl AbiXxaHWA. JIErkue.
B3anMmocBA3b CTPOEHUA U GYHKLNI OPraHOB AbIXaHUSA.
a3006MeH B NErKMX 1 TKaHAX. "-U3HEeHHaa EMKOCTb
NErknx. MexaHusmeol abiXxaHuA. [bixaTenbHble ABUXKEHUA.
Perynauna gbixaHma

7.2

NHdeKUMOHHbIe 6one3HK, NepesatolLmecs Yepes BO3AyX,
npeaynpexaeHue Bo3ayLWHO-KanenbHbIx MHbeKLMIA. Bpes,
TabaKoKypeHUs, ynoTpebaeHna HapKOTUYECKUX U
NCUXOTPOMHbIX BellecTs. PeaHnmauma. OxpaHa
BO3A4YLWHOM cpeabl. OKasaHMe NepBol NOMOLLM Npu
NnopakeHMM OPraHoB AblXaHWA

MNuTaHue n NnuwesapeHue

8.1

MuTaTenbHble BeLwLecTBa 1 NULLLEBbIe NPOAYKTbI. [MUTaHKe
1 ero 3HayeHue. MuuesapeHune. OpraHbl NULEBAPEHUS,
NX CTPOEHME N GYHKUUKN. DepMeHTbl, UX POb B
nuwiesapeHuu. MNuuiesapeHme B pOTOBOM NOA0CTU. 3yObl U
yX0Z4, 33 HUMU. MNuLLeBapeHmne B KenyaKe, B TOHKOM U B
TOJICTOM KULLIEeYHUKe. BcacbiBaHUE NUTATENbHbIX BeLlecTB.
BcacbiBaHue BoApl. MWLLEBApUTE/bHBIE Kefle3bl: NeYeHb U
NoAKeNyA04YHanA Kenesa, X posb B NULLEBAPEHUN

8.2

MUKpob1om YenoBeka — COBOKYMHOCTb
MUKPOOPraHM3mMOB, HacenArLWwmx OpraHM3m YeN0BEKa.
Perynauunsa nuwesapeHna. Metoabl N3ydeHnsa opraHoBs
nuwiesapeHua. Pabotbl W.M. MaBnosa

8.3

MrueHa nutaHus. NpegynpexaeHue rUCTHbIX U
YKeNyA04YHO-KMLEeYHbIX 3a601eBaHUI, MULLEBbIX




OTpaBﬂeHMf/‘l. BanaHue KYpPeHUA N aIKoronAa Ha
nuuiesapeHue

O6MeH BelLLecTB U NpeBpaLLeHNe 3Heprum

9.1

O6MmeH BeLLeCTB 1 NPeBpaLLEHNE SHEPTUU B OpPraHU3me
Yyenoseka. MnacTnyeckunii n saHepreTUYECKUii ob6MeH.
O6meH Boabl M MUHEpPanbHbIX coneit. 0bmeH 6enKos,
YrN1eBOA0B 1 XXMPOB B opraHunsme. Perynaumns obmeHa
BELLEeCTB U NpeBpaLLEHMA SHEPTUN

9.2

BuTamMuHbI 1 UX ponb Ana opraHusma. lNocrtynneHue
BUTaMMHOB € NUWeni. CUHTE3 BUTAMWUHOB B OPraHU3Me.
ABUTaMMHO3bI U TMNOBUTAMUHO3bI. COXpaHeHune
BUTaMWHOB B NuLLe

9.3

Hopmbl 1 pexxnum nutanma. PaumoHanbHOe NUTaHMe —
daKTOop YKpenneHus 3ao0poBba. HapyweHne obmeHa
BeLLecTB

10

Korka

10.1

CtpoeHune 1 GYHKUMKM KOXKN. KoxKa 1 e€ NnponsBogHbIe.
Koxa n Tepmoperynaumns. BamaHue Ha Koy GakTopoBs
OKpy»KatoLwen cpeabl

10.2

3aKkannBaHue 1 ero ponb. Cnocobbl 3aKaNnBaHUA
opraHunama. fMrrueHa Koxu, rurneHndeckme TpebosaHma K
opexae u obysu. 3a60/1eBaHUA KOXKU U UX
npeaynpexaeHus. NMpodunaktnka u nepsas NOMoLb Npu
TEN/I0BOM U COJTHEYHOM YapaXx, OXKorax u
06MOpPOKEHUAX

11

Bbigenenue

111

3HayeHue BblaeneHna. OpraHol BbigeneHua. OpraHbl
MOYEBbIAENNTENIBHON CUCTEMDI, UX CTPOEHME N QYHKLMW.
MuKpocKonMYecKkoe cTpoeHne NoYkn. HedppoH.
O6pasoBaHue mouun. Perynauma moueobpa3oBaHus u
MoYeuncnyckaHua. 3abonesaHnsa opraHoB
MOYEBbILENNTENIBHON CUCTEMDI, UX NpeaynpexaeHme

12

PasmHoXeHuWe u passutue

121

OpraHbl penpoayKLmmn, cTpoeHre n GyHKLumn. Monosble
»enesbl. [lonosble KneTkn. ONNoa0TBOPEHME.
BHyTpuyTpOobHOE pazsutme. BanaHme Ha ambpuroHanabHoe




pa3suTUe GaKTOPOB OKpyrKatoLwen cpeabl. Poabl.
NakTtaums. PocT v passuTune pebéHka. Nonosoe
co3peBaHue

12.2

HacnepoBaHue NpM3HaKoB y YenoBeka. HacneacrBeHHble
60n€e3HK, UX NPUYKHBI M NpeaynpexaeHune. Habop
XPOMOCOM, NO/I0BbIE XPOMOCOMbI, reHbl. Ponb
reHeTUYeCKMX 3HaHUMN A1A NAHMPOBAHMA CEMbM.
NHdeKummn, nepeaatomeca NonoBbIM NyTEM, UX
npodunakTnKa

13

OpraHbl YyBCTB U CEHCOPHblE

CNCTeMbl

13.1

OpraHbl YyBCTB U UX 3HaYeHne. AHann3zaTopbl. CeHCOpHbIe
cucTembl. OpraHbl paBHOBECUA, MbILLIEYHOTO YyBCTBA,
ocA3aHuA, 060HAHMA U BKyca. Bsaumogeicteune
CEHCOPHbIX CUCTEM OpPraHM3ma

13.2

lnas u 3peHme. OnTnyeckana cuctema rnasa. CetyaTka.
3puTenibHble peuenTopbl. 3puTenbHoe BocnpuaTue.
HapyweHuna 3peHua n nx npudmHbl. F'mrueHa speHuns

13.3

¥Yxo u cnyx. CtpoeHune 1 GyHKUMM opraHa ciyxa.
MexaHn3am paboTbl cnyxoBoro aHanmsatopa. Cnyxosoe
BocnpuATMe. HapyleHna cnyxa u ux npudunHebl. F'mrueHa
cnyxa

14

MNosepeHue N NcMxmMKa

141

McuxunKa 1 noBeaeHMe YenoseKa. MoTpebHOCTM U MOTUBSI
nosegeHun. CoumanbHan 0b6yCc/I0BNEHHOCTb NOBEAEHUSA
yenoseKa. PepnektopHasa Teopua nosegeHus. Boicwasn
HepBHas AeATe/IbHOCTb YeNoBeKa, paboTbl .M.
CeyeHosBa, W.M. Nasnosa. MexaHn3m obpa3oBaHus
YyCNoBHbIX pedieKcoB. TopMmokeHue. [JMHAMNYECKNI
cTepeoTun. Posib FOPMOHOB B NOBEAEHUN.
HacneactseHHble M HEHacneACTBEHHbIE MPOrPaMMbl
noseaeHunA y yenoBeKa. MpucnocobutenbHbli Xxapakrtep
noeseaeHmn

14.2

MNepBaa 1 BTOpaa cUrHanbHble cmctemsl. [To3HaBaTenbHanA
0eATeNbHOCTb Mo3ra. Peyb 1 mblwneHume. NMamaTb n
BHUMaHKe. Imoumn. NHamenayanbHble 0COBEHHOCTU
JINYHOCTM: CMOCOBHOCTU, TEMMNEPAMEHT, XapaKTep,
0fapEHHOCTb. TUNbI BbICLLIEN HEPBHOM AEATENBHOCTMU U
TemnepameHTa. OCO6GEHHOCTM NCUXMKM YesloBEKa.




FMrneHa ¢pU3NYECKOro M YMCTBEHHOTO TpyAa. PerKmum
Tpyaa v otabixa. CoH 1 ero 3HauyeHue. FN'mrueHa cHa

15

YenoBek M OKpy:KatoLan cpe

na

15.1

Yenosek M OKpy)Katowwan cpeaa. dKonornyeckme pakTopbl
M UX AeiCTBME Ha OpraHM3m YesoBeKa. 3aBUCMMOCTb
34,0POBbA YE/IOBEKA OT COCTOAHUA OKPYKatoLen cpespl.
MUKPOKAMMAT *KMAbIX NomMelleHnid. CobatogeHune npasun
noBeAeHuA B OKPY»KatoLLei cpese, B OnacHbIX U
YpesBblYaMHbIX CUTYaLMAX

15.2

340poBbe YesioBeKa KaK CoLManbHan LLeHHOCTb. DaKTopbl,
HapyLlaloLwme 340Pp0BbE: TMNOANHAMMS, KYPEHUE,
ynoTpebaeHMe anKorons, HapKOTUKOB,
HecbanaHCMpPOBaHHOE NUTAHWE, cTpecc. YKpenneHue
3[,0P0BbA: AYTOTPEHWUHT, 3aKaIMBaHMe, ABUraTesIbHasA
aKTUMBHOCTb, cbanaHcMpoBaHHOe NuTaHue. KynbTypa
OTHOLUEHUSA K COBCTBEHHOMY 30POBbIO U 34,0POBbIO
OKpYy)KaloWwmx. BcemupHana opraHmsaums
34,paBOOXpPaHeHUA

5.3

Yenosek Kak 4yacTb 6uochepbl 3eMan. AHTPONOreHHbIE
BO3AENCTBMA Ha Npupoay. YpbaHusaumsa. Unsuamsaums.
TexHOoreHHble M3MEHEHUA B OKpY:KaloLleln cpeae.
CoBpemeHHble rnobanbHble 3KoNornyeckne npobiemol.
3HayeHne oxpaHbl OKPYKaloLWel cpeapl 418 COXpaHeHUA
YyesioBeYECTBa




NMPOBEPAEMBbIE HA O3 MO EMO/TIOTMN TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEFO O5PA30BAHKA

MpoBepaemble TpeboBaHMA K NpeaMeTHbIM pe3yibTaTaM OCBOEHMUA
Koanposepaemoro . .

OCHOBHOW 06pa3oBaTeIbHON NPOrpaMMbl OCHOBHOrO 06LLero o6pasoBaHms
TpeboBaHUsA
Ha ocHoBe ®IroC

MoHMMaHWe ponn 61onorumn B GopmMmpoBaHNUN COBPEMEHHOM
ecTecTBeHHOHAy4YHOM KapTUHbI MUpa

YMeHre NpUMeHATb cucTemy 6UoN0OrMYeckmMx 3HaHUIM: pacKpbiBaTb
CYLLHOCTb ¥KMBOTO, Ha3blBaTb OT/IMYUSA }KUBOFO OT HEXKUBOFO, NEPEYNCNATb
OCHOBHbIE€ 3aKOHOMEPHOCTM OpraHn3aunmn, GYHKLMOHNPOBAHUA 0OBEKTOB,
2 ABJIEHWNIN, MPOLLECCOB }KMBOW NPUPOAbI, SBOJIIOLMOHHOIO Pa3BUTUA
OpraHNYecKoro Mmpa B ero eAMHCTBE C HEXNBOW NPUPOAON;
chopMMpPOBaAHHOCTb NPEACTaBAEHWNI O COBPEMEHHOM TEOPUM 3BOTIOLUM U
OCHOBHbIX CBUAETENbCTBAX 3BOJIOLMNM

BnageHne ocHoBaMm NOHATUMHOIO annapaTa U Hay4YHOro si3blKa 6uosiornu:
NCNONb30BaHUE N3YYEHHbIX TEPMUHOB, MOHATUIA, TEOPUIA, 3aKOHOB U
3aKOHOMepPHOCTeN Ans 06bACHEHNS Habatogaembix OMONOTMYECKUX
06bEeKTOB, ABNEHUI N NPOLECCOB

MoHMMaHMe cnocoboB Nosly4eHUs 6UOIOTMYECKUX 3HAHWUIA; HaiMYKMe OnbITa
NCNONb30BaHUA METOA0B BUONOINU B LENAX U3YYEHUA KUBbIX 0ObEKTOB,
61oN0rMYeckux AsBAEHUN N NpoLeccos: HablogeHne, onucaHue,
npoBegeHne HeCNOXKHbIX BMONOrMYECKUX OMNbITOB U 3KCNEPUMEHTOB, B TOM
yucse C UCNoNb30BaHMEM aHANOTOBbIX U LMdPOBLIX NPMBOPOB U
WHCTPYMEHTOB

YMeHMne xapaKTepn3oBaTb OCHOBHbIE FPYNMbl OPraHM3mMoB B cUCTEME
OPraHNYecKoro M1pa (B ToM uncie BUpYychl, bakTepun, pacteHus, rpubsi,
KMBOTHbIE): CTPOEHME, NPOLECChI }KU3HEAEATENbHOCTU, X NPOUCXOKAEHUE,
3HaYeHue B NPUPOAE M KM3HW Ye0BEeKa

YmeHne 0b6bACHATb NONOKEHUE YeI0BEKA B CUCTEME OPraHNYECKOro M1pa,
€ro NPOUCXOXKAEHNE, CXOACTBA U OTINUYUA YENTOBEKA OT XKUBOTHbIX,

6 XapaKTepu30BaTb CTPOEHME U NPOLLECCHI }KU3HEAEATEIbHOCTU OPraHN3ma
YyesioBeKa, ero NPMCNocobAeHHOCTb K Pa3IMYHbIM 3KONOFMYECKMM
daKTopam

YMeHUe onucbIBaTb KAETKM, TKaHW, OpraHbl, CUCTEMbI OPraHOB U
7 XapaKTepu3oBaTb BaXkHelLwmne 61Moiormieckme NpoLLecchbl B opraHmMamax
PaCTEHUM, }KMBOTHbIX U YeNOBEKA




ChopmMpoBaHHOCTb NPeACTaBAEHNIA O B3aMMOCBA3U Hac/ef0BaHUA
NOTOMCTBOM MPU3HAKOB OT POAUTENbCKUX GOPM C OpPraHM3aLMen KNeTKu,
Ha/IMYMEM B HEN XPOMOCOM KaK HOCUTENel HAaceaCTBEHHOM MHbOpMaLuu,
06 OCHOBHbIX 32aKOHOMEPHOCTAX Hac/1e40BaHNA NPU3HAKOB

ChopmnpoBaHHOCTbL NpeacTaBAeHUn 06 OCHOBHbIX GaKTOpax OKpyKatoLel
cpefpl, UX POU B XU3HEeAEeATeIbHOCTM 1 3BOJIIOLIUM OPraHM3MOB;
npeacrtasnaeHuit o6 aHTponoreHHomM dpaKkTope

10

CdopMnpPOBAHHOCTb NpPeacTaBAeHMN 06 3KOCMCTEMAX M 3HAYEHUMN
6uopasHoobpasns; o rnobanbHbIX SIKONOFMYECKMX NPpobaemax, CTOALLMX
nepeg Yenose4vectsom, U cnocobax UX NpeoaoneHua

11

YmeHue pewatb y‘-IE6HbIe 3a4a4mn 6uonormyeckoro coaepxaHuma, B TOM
yunce BbIABNATb NPUYNHHO-CEACTBEHHbIEe CBA3W, NMPOBOAMUTb PaCY€Thl,
Aenatb BbiIBOAbI HA OCHOBAHUW NONYYEHHbIX Pe3y/1bTaTOB

12

YMeHue co34aBaTtb U NPUMEHATL CNIOBECHbIE U rpaduyeckne moaenm ana
06bACHEHNA CTPOEHMA HKUBbIX CUCTEM, ABNEHUI N MPOLECCOB XKMBOW

npupoapl

13

MoHMMaHMe BKMada POCCUMNCKUX U 3apyDeXKHbIX YYEHBIX B pa3BuTme
6MON0rMYECKUX HayK

14

BnageHue HaBbikamm paboTbl ¢ MHbOpMaLMen BMoNOrMYeckoro
cofiepaHus, NpeacTaBiaeHHON B pa3Hoi dopme (B BMAE TeKCTa, TabANUHbIX
OaHHbIX, CXem, rpaduKoB, AnarpaMm, Mogenei, nsobparkeHui),
KPUTUYECKOro aHannsa MHGopMaLMKM U OLLEHKU €€ A0CTOBEPHOCTU

15

YMmeHure niaHupoBaTh Noj, PyKOBOACTBOM HAacTaBHMKa M NPOBOAUTL
y4yebHoe uccieaoBaHMe UM NPOEKTHYIO paboTy B 0b61actn 6uonoruu; ¢
YY4ETOM HameyeHHoI uenn ¢opmynmpoaTb Npobaemy, runoTesy, CTaBUTb
3a4a4u, BblI6MPaTb afleKBaTHblE METOAbIANA UX pelleHns, popMyanpoBaThb
BbIBOAbI; NY6/MYHO NPeaCcTaBAATb NOyYEeHHbIe pe3yabTaTbl

16

YMeHue UHTerpnpoBaTb 6MONOrMYECKNE 3HAHUA CO 3HAHUAMM APYIUX
y4ebHbIX NpeameToB

17

ChopmMpOBaHHOCTb OCHOB 3KO/I0rMYECKOM FPAaMOTHOCTU: OCO3HAHUe
HeobxoAMMOCTN AEMNCTBUIM, HANPaBAEHHbIX HA COXPaHeHWe
610opPa3HO06pPa3nA N OXPaHy NPUPOLHbIX IKOCUCTEM, COXPAHEHME U
YKpensieHne 340Pp0Bbs Ye/I0BEKA; YMEHME BbIOBUPATL LeNieBble YCTAHOBKA B
CBOWX AEUCTBUAX M MOCTYMNKaxX NO OTHOLIEHWUIO K XMBOM Npupoae, cBoemy
3[10POBbIO M 34,0PO0BbIO OKPYKaOLLNX

18

YMeHune ncnonb3osatb I'IpVIO6p€TéHHbIe 3HAHWA U HAaBbIKKX ANA 340pP0BOIro
o6pa3a KU3HU, C6a/'|aHCMpOBaHHOFO NMNTaHNA N ¢M3MH€CKOI7I AdKTUBHOCTH;




HeENnpuAaTne BpeaHbIX NPUBbIYEK U SaBMCMMOCTEﬁ; YMeHue
HpOTMBOAEVICTBOBaTb JIKEeHay4YHbIM MaHUNynAUNAM B obnactu 340p0oBbA

19

OBnageHuve NpUEMamMu OKasaHUSA NepBO NOMOLLU YE/TOBEKY,
BblpaLLMBAHUA KYNbTYPHbIX PACTEHMI U yX04a 33 AOMALUHUMM XKMUBOTHbIMMU




MEPEYEHb /IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA O3 MO BMOJ10TUN

Kopg

MpoBepaembili 3N1EMEHT COAEPMKAHUA

Bbuonorna — HayKa O KMBOM npupoae. MeTtoabl HAy4YHOro NO3HaHUA

11

MoHATHE O }KMU3HW. NPU3HAKM }KMBOTO (KNETOYHOE CTPOEHME, NUTaHWE, AbiXaHue,
BblAeNeHne, pocT U apyrue). O6beKTbl }KUBOW U HEXKMBOW NPMPOAbI, UX CpaBHeHMe. KuBan
M HeXMBas NpMpoaa — efuHoe Lenoe

1.2

Buonorua — cuctema HayK o xunson npupoge. OcHoBHble pasaensl buonornn. botaHnka —
HayKa 0 pacTeHuax. Pa3genbl 60TaHMKN. 30010MMA — HayKa O }KUBOTHbIX. Pasgenbl
300/10rMn. HayKku o yenoseke (aHaTommMA, PU3NOAOTUA, MCUXONOTUA, aHTPOMOIOrMUA,
rMrueHa, CaHMTapus, sKoaormMsa Yenoseka). Ceasb 6M00rMKM C APYrMMU HayKamu. Posb
61oN0rMK B NO3HAHUU OKPYKaOLLEro M1pa 1 NPakTUYeCcKon AeATeNbHOCTM COBPEMEHHOIO
yesioBeKa

1.3

HayuHble meToabl U3ydeHua XuBsom npupoasl. Metoa onucaHuna 8 6uonorum (HarnagHbIn,
CNOBECHbIN, cXeMaTnyeckuit). Metog nsmepeHua (MHCTPYMEHTbI M3mepeHun). MeTog,
Knaccudukaumm opraHMamoB. HabntogeHue 1 sKCNepuMeHT Kak Beaylime MeToapl
6uonormm. Metoabl N3ydeHUss opraHnM3ma YenioBeka. YCTPOMUCTBO YBEANYUTENbHbIX
nNpnb0opPoB: Nynbl U MUKPOCKONa

Cpepa obuTaHus. MpupoaHble U UCKYCCTBEHHbIE co0bLLecTBa. YenoBek M OKpy:KatoLan
cpeaa

2.1

Cpepna obutaHuA. BogHas, HaseMHO-BO3AyLIHasA, MOYBEHHas, BHYTPMOpraHM3MeHHasn
cpeabl 0b6utaHma. OcobeHHOCTN cpeg 06MTaHUA OpraHNU3MOoB

2.2

MpupoaHoe coobuiecTso. B3anmocsasm opraHM3MoB B MPMPOAHbIX coobliecTsax.
Muwesble cBA3K B coobliecTBax. MNuLLesble 38eHbA, LLenu U ceTn NUTaHus. NMponsBoanTenu,
noTpebuTenu 1 paspyLimMTen opraHNYecKkmnxX BeLLLecTs B MPUPOAHbIX coobLLecTBax.
Mprmepbl NpMpoaHbIX coobLLecTs (n1ec, npya, 03epo u apyrue)

2.3

*KMBOTHbIE U cpesa 0buTaHUA. BanaHue ceeTa, TemnepaTypbl U BAAXKHOCTU Ha KUBOTHbIX.
MpUCcnocobAeHHOCTb KUBOTHbBIX K YCOBUAM cpeabl 0buTaHuA. NMonyaaumm }KUBOTHbBIX, UX
XapaKTePUCTUKU. B3aMMOCBA3N KUBOTHbIX MeEXKAY COOOM 1 C APYrMMU OpraHn3mMmamu.
KMBOTHbIA MMP NPUPOAHBIX 30H 3eMn

2.4

PacteHusn v cpega o6uTaHuA. IKonormyeckme GakTopbl. PacTeHuns 1 yCi0BUA HEXUBOM
npMpoabl: CBET, TeMnepaTypa, Bara, aTMochepHbIi BO34yX. PAacTeHUA U YCNOBUSA KMUBOM
NpMpoabl: MPAMOE U KOCBEHHOE BO3AeNCTBME OPraHU3MOB Ha pacTeHus.
MprcnocobeHHOCTb pacTeHU K cpege 0buTaHus. PacTuTesnbHble coobuyecTsa.
PacTutenbHOCTb (pacTUTeNbHbIM MOKPOB) NPUPOLHbLIX 30H 3eMAn




2.5

MCKYCCTBEHHbIe C006I.Ll,eCTBa, NUX OT/INHUTENIbHBIE NPU3HAKN OT NPUPOAHbIX COO6LLI,eCTB.
MpuymnHbI HEYCTOﬁHMBOCTM MCKYCCTBEHHbIX COO6UJ,€CTB. Ponb NCKyCCTBEHHbIX COO6LLI,ECTB B
XU3HU YenoBeKa

2.6

KynbTypHble pacTeHuUs n ux npoucxoxkgeHue. LleHTpbl MHOroobpasua 1 NPOUCXOXKAeHUS
KY/IbTYPHbIX pacTeHui. KynbTypHble pacTeHns CeNbCKOX03ANCTBEHHBIX Yroanii. PacTeHun
ropoaa

2.7

BosaelicTBue YenoBeKa Ha MBOTHbIX B Mpupose. MpoMbIC0BbIe }KUBOTHbIE. 3arpasHeHne
OKpy»atowein cpeabl. OgoMallHMBaHUE KUBOTHbIX. CeneKumsa, Nopoabl, UCKYCCTBEHHbIN
oTbop, ANKME NpeaKu AOMALUHUX KUBOTHbIX. 3HaYeHUE AOMALLIHUX }KUBOTHbIX B }KU3HU
yenoseka. Metoabl 60pbbbl C }KMBOTHBIMU-BPEAUTENAMM

2.8

MocneAacTsmA AeATENbHOCTU YeioBeKa B aKocuctemax. OxpaHa pacTUTENbHOTO U
MBOTHOrO MMpa. BocctaHOBIEHNE YNCNEHHOCTU PEAKNX BUAOB PACTEHMI U SKUBOTHbIX:
0cobo oxpaHsaemble NpupoaHble Tepputopun (OOMT). KpacHan KHura Poccun. Mepbl
COXpPaHeHMA PacTUTEIbHOro U }KMBOTHOMO MMUPa

2.9

3aBMCMMOCTb 340POBbA Ye/I0BEKA OT COCTOAHUA OKpyKatoLwen cpedpbl. IKoNornyeckne
daKTOpbl U UX AEMCTBME HA OpraHM3M YenosBeKa PaKTopbl, HapyLwawLwme 340P0BbE:
rMnoguHamma, KypeHue, ynotpebieHne anKkorons, HAPKOTUKOB, HecbanaHCMPOBaHHOE
nuTaHKe, cTpecc. YKpenseHue 340p0BbA: ayTOTPEHWUHT, 3aKaiMBaHWe, ABUrateNbHas
aKTUBHOCTb, C6aNaHCMPOBAHHOE NUTaHMeE

SBONOUMOHHOE passutmne paCTEHMIz, KMBOTHbIX N 4E/T0OBEKA

3.1

IBONOLMOHHOE Pa3BUTUE PACTUTENILHOTO MMPA Ha 3emie. «KuBble UCKoMnaemble»
PacTUTENbHOTO LAPCTBA. M3Hb pacTeHnit B Boge. MNepsble HazeMHble pacTeHua. OcBoeHme
PacTeHUAMM CyLIN. DTanbl Pa3BUTUA HAa3EMHbIX PAaCTEHMIN OCHOBHbIX CUCTEMATUYECKUX
rpynn. BoimepLlune pacteHus

3.2

SBONOUMOHHOE pa3BuTne XXMBOTHOINO MMpa Ha 3emne. YCNOXKHEeHME }KUBOTHbIX B npouecce
aBonounmn. [loKasaTeibCTBaA IBOJIIOLMOHHOMO Pa3BMUTUA KMUBOTHOIO Mmupa. ManeoHTonoruA.
McKonaemble OCTaTKU }KUBOTHbIX, UX U3yvyeHue. « KuBble MCKOMaemble» XXMBOTHOIO MMPa.
OcHOBHbIe 3Tanbl 3BOAOLMN 6€Crno3BOHOYHbIX N MO3BOHOYHbIX }KUBOTHBbIX. Bbimeplumne
XUBOTHbIE

3.3

JoKa3aTenbCcTBa }KMBOTHOIO MPOMCXOXKAEHMA YenoseKka. CXOACTBO YenoBeKa C
mnekonutaowmmmn. OTiMymMe YesioBeKa OT NPUMaToB. YenoBek pasyMHbln. AHTponoreHes,
ero aTanbl. Buonoruyeckune u coumanbHble GakToOpbl CTAaHOBAEHUA YenoBeKa. Yenoseyeckue
pacbl. MecTo yesioBeKka B CMCTEMe OpraHNMYecKkoro mmpa

OpraHu3smbl 6aKkTepuin, rpnboB N NLLANHUKOB

4.1

Ipnbbl. ObLan xapakTepucTmka. LnanoyHble rpnbel, UX CTPOEHME, NUTaHWUE, POCT,
pa3mHoxkeHue. Cbef06Hble N AA0BUTbIE TPUOLI. 3HAYEHME WAANOYHbIX FPpMboB. MNnecHeBble
rpmbbl. lpoxKesble rpnubbl. 3HAYEHWE NIECHEBBIX U APOXMKEBbIX rpMb0B. MapasnTnyeckme




I'pM6bI. JINWaNHUKNM — KOMNJIEKCHbIE OpraHnU3mbl

4.2

BakTepuun — goagepHble opraHnambl. O6LLaA xapaKTepucTMka 6aktepuin. PasHoobpasue
6akTepuit. 3HayeHMe BaKTepuit B NpUpoaHbIX COOBLLECTBAX U KMU3HM YENOBEKA.
BonesHeTBOpHbIE BaKTEPUM U Mepbl NPOPUNAKTUKM 3aD0N1E€BAHUIM, Bbi3bIBAEMbIX
b6akTepuamMm

PacTuTenbHbIl opraHuam. CuctemaTMyeckune rpynnbl PacTeHui

51

O6LuMe NPU3HAKK pacTeHUI. YPOBHU OpPraHn3aLmMm pacTUTEIbHOTO OpraHn3mMa.
PacTuTenbHas KAeTKa: KneTouyHaa 060/104Ka, A4p0, UMTonaasma (Naactuabl, MUTOXOHAPWN,
BAKYOJIM C KNETOYHbIM COKOM). PacTuTenbHble TKaHW. OpraHbl M CUCTEMbI OPraHOB
pacTeHum

5.2

CTpOEHME U }KU3HEeAEeATe/IbHOCTb PacTUTENIbHOIO OpraHM3ma. KopHM M KOpHEeBbIe CUCTEMDI.
Mober 1 noykn. CtpoeHune n dyHKUUmM nnucta. PotocmnHTes. 3HaueHne GOTOCUHTESA B
NPUPOAE M B *KMU3HM YenoBeKa. TpaHCNOPT BOAbl M MUHEPA/IbHbIX BELLECTB B PACTEHUN —
BOCXOAALLMIA TOK. TpaHCNOPT OpraHMYECKNX BELLECTB B PACTEHUU — HUCXOAALLMIA TOK.
BnaonsmeHEéHHble noberun. Passntne nobera U3 novku

53

PasmHo»KeHWe pacTeHnit. BereTaTBHOE pa3sMHOKEHME LLBETKOBbIX PacTeEHUI B NPUpoOAE.
X03AMCTBEHHOE 3HaYeHMe BereTaTMBHOIO pasmHoKeHusa. CemeHHoe (reHepaTUBHOE)
pa3MHOXKeHWe pacTeHui. LiBeTku u cousetma. OnbineHne. [1BOMHOE ONI040TBOPEHME.
ObpaszoBaHue NN0A0B M ceMsiH. Tunbl N1040B. PacnpocTpaHeHMe N10A0B U CEMSH B
npupogae. Coctas 1 CTpOeHUe ceMAH. YCN0BMA NpopacTaHnAa cemaH

5.4.

PasBuTMeE LBETKOBOrO pacteHma. LInkn pa3BuTUA LLBETKOBOrO pacTeHus. BamaHune dpaktopos
BHELUHeN cpebl Ha Pa3BUTME LLBETKOBbIX PAacTeHW. n3HeHHble GOpMbl LLBETKOBbIX
pacTeHum

5.5

Knaccndumkauma pacteHunit. Bug Kak oCHOBHas cucTtemaTnyeckas Kateropusa. Cuctema
pacTuTenbHOro mmpa. Huswwue, BbiClwiMe CNOPOBLIE, BbICLIME CEMEHHbIE PACTEHUA.
OCHOBHble TaKCOHbI (KaTeropum) CMCTEMaTUKN pPacTeHUM

5.6

Huswwue pacteHus. Bogopocaun. Ob6wan xapakTepucTuka Bogopocaei. Boiclume cnoposble
pacteHua. MoxosuaHble (Mxu). ObLian xapakTepucTMka MxoB. PasMHOMeHMe MXOB Ha
npumepe 3eN1EHOro MXa KYKYLIKUH NéH. MNnayHoBuAHble (MaayHbl). XBolweBnaHble (XsoLwm),
ManopoTHUKoBUAHbIe (ManopoTHMKK). ObLan xapakTepucTnka. PasmHoxeHne
NanopoTHNUKOODBpasHbIX. LIMKA pasBMTUSA NAaNnOPOTHUKA. 3HAYeHWe NanopPOTHMKOOHOPa3HbIX B
npUpoAe U *U3HU YenoBekKa

5.7

Bbicwne cemeHHble pacTeHus. FfonocemeHHble. O6LLan XxapakTepucTnKa. XBoHble
pacTeHus, ux pasHoobpasme. CTpoeHNe N KN3HeAeATeIbHOCTb XBOMHbIX. PasmHoOKeHne
XBOMHbIX, LIMKN PAa3BUTUA HA NPUMeEpPE COCHbI. 3HaYeHMe XBOMHbIX PacTeHUI B MPUPOAE U
KU3HM YenoBeKa

5.8

MoKpbiTocemeHHble (UBeTKoBble) pacTeHus. O6wan XxapakTepmcTmka. OcobeHHOCTH




CTPOEHMUA U KU3HEeLEeATENbHOCTU NOKPbITOCEMEHHbIX KaK Hanbonee
BbICOKOOPraHM30BaHHOM FPynnbl PacTeHU, X rocnoAcTBoO Ha 3emne. Knaccnpumkauma
NMOKPbITOCEMEHHbIX pacTeHWUI: Knacc [ByaobHbie U Knacc OgHoaonbHble. MNpusHakm
Knaccos. LInKn pa3BmTHA NOKPbITOCEMEHHOIO PacTeHUA

MMBOTHbIN OpraHnU3sm. Cuctematmyeckme rpynnbl X2XUBOTHbIX

6.1

O6I.Ll,l/le NMPU3HAKN XKNBOTHbIX. OTANYKNA }KUBOTHbLIX OT paCTEHMﬁ. MHor006pa3me KNBOTHOTO
Mupa. OpFaHbI N CUCTEMbI OPraHOB *XMUBOTHbIX. OpFaHM3M — eaAnHoe uenoe

6.2

CTpoeHue U )KusHeaeATeNIbHOCTb }XMUBOTHOIO opraHMsma. Onopa u ABUXKeHME XMUBOTHbIX.
MNuTaHne n NnuweBapeHmne y *}XUBOTHbIX. [bIXxaHUe XMBOTHbIX. TpaHCNOPT BELLECTB Y
MBOTHbIX. BblgeneHune y })UBOTHbIX. [TOKPOBbI TeNa y }UBOTHbIX. KoopAnHauma n
perynauma *nsHeneaTenbHoOCTU Y XMBOTHbIX. HepBHasa perynauna. l'ymopanbHan
perynaumna. OpraHbl YyBCTB, X 3HaYeHUe. [loBeaeHme }KUBOTHbIX. BpoxaéHHoe n
npuobpeTéHHoe noBeaeHme

6.3

PasmHoXeHne n pasBuTne KMBOTHbIX. becnonoe pasmHoXKeHue. [on0BOE pasMHOXKeHUe.
MpenmyLLecTBo NON0BOro pa3smMHOXKeHMA. MonoBblie Kenesbl. onoBble KNeTkK (rameThbl).
OnnopoTeopeHue. 3uroTa. MapTeHoreHes. 3apoablweBoe pa3suTue. MNocTambproHanbHoe
passuTMe: NpaAmoe, Henpamoe. MeTamopdo3 (pa3BuUTUE C NPEBPALLEHMEM): NOJHbIN U
HEeMoJHbIM

6.4

OcCHOBHble KaTeropmm CMCTEMATUKU XKUBOTHbIX. BUa Kak OCHOBHaa cMctemaTnyeckasn
KaTteropma XnBOTHbIX. KﬂaCCMd)MKaLI,MFI KMBOTHbIX. CUCTEMA KMBOTHOIO Munpa

6.5

OZHOKNETOYHbIE }KMBOTHbIE — NpocTelilmne. CTPOeHUE U KU3HEAEATE/IbHOCTb NPOCTEMLINX.
3HayeHWe NPoCTENLWNX B MPUPOAE U }KU3HU YenoBeKa. KnweyHononocTtHble (06wasn
XapaKTepPUCTMKA; 0COBEHHOCTU CTPOEHUA U XKU3HeaeaTeNbHOCTH). [10CKue, Kpyrible,
Ko/ibYaTble Yepsu (0bLLan xapakTepmcTka). OCoOBeHHOCTU CTPOeHMA U
HKU3HEAEATENbHOCTU NAOCKUX, KPYFbIX U KO/bYaTbIX YepBei. MapasnuTuyeckne naockue u
Kpyr/ble yepsu

6.6

YneHuctoHorue (obuian xapaktepmcTunka). PakoobpasHblie (0cOBEHHOCTU CTPOEHUA U
XU3HeaeaTenbHocTH). NaykoobpasHble (0COBEHHOCTN CTPOEHUA N KU3HEAeATEeNbHOCTU B
CBA3M C XXU3HbIO Ha cyle). Hacekomble (0COBEHHOCTU CTPOEHUA U XKU3HEeAeATEIbHOCTH).
Pa3amHOXeHMe HaCeKOMbIX W TUMbI Pa3BUTUA. 3HaYEHNE HACEKOMbIX B NMPUPOAE U KU3HU
yenoseKa. Monntocku (0bLLasn xapakTepucTuKa)

6.7

Xopgaosble (0bwan xapakTepncTuKa). Pbibbl (06WLan xapakTepucTuKa). MectoobutaHue u
BHelliHee cTpoeHue pblb. OCOBEHHOCTM BHYTPEHHErO CTPOEHMA 1 MPOLILECCoB
XU3HeAeATeNbHOCTU. 3eMHOBOAHbIe (0bLWan xapakTepmucTuka). MectoobuTaHue
3eMHOBO/HbIX. OCO6EHHOCTU BHELLIHEro U BHYTPEHHEro CTPOEHMA, NPOoLLEeccoB
XU3HEeAeATeNbHOCTU, CBA3aHHbIX C BbIXOA0M 3€MHOBOAHbIX Ha cywy. MpecmblKatoLmecs
(obuwian xapakTepucTmKa). NprcnocobAeHHOCTb NPECMbIKAIOLWMXCA K XM3HU Ha cylue




6.8

MTuubl (0bwas xapakTepmcTmKa). OCO6EHHOCTU BHELWHEro U BHYTPEHHEro CTPOEHUS U
NPOLECCOB XU3HeAeATENbHOCTH NTUL, NPUCNOCOBAEHHOCTb NTUL, K Pa3IMYHbIM YCI0BUAM
cpeabl. Mnekonutatouwme (0buian xapaktepuctuka). Cpedpl 3 KU3HN MAEKOMUTAIOLLMX.
Ocob6eHHOCTM BHELIHErO CTPOEHMSA, CKeNeTa U MYyCKY1aTypbl, BHYTPEHHEro CTPOEHMS.
Mpouecchl *KM3HeAeATeNbHOCTU

Yenosek 1 ero 34oposbe

7.1

KnBoTHaA knetka. CTpoeHme *KMBOTHOM KNeTKK. MNpouecchl, nponcxoaalime B KNeTke.
HyknenHoBble KUCNOTbI. FeHbl. XpomocomMbl. MUTo3, meios. Tunbl TKAHe opraHnM3ma

yenoseka. CBoONCTBA TKaHeN, Ux GpyHKUMU. OpraHbl U cMCTEeMbl OpraHoB. OpraHn3m Kak
eanHoe uenoe. BsaumocsA3b OPraHoOB U CUCTEM KaK OCHOBa romeocTasa

7.2

HepBHasa cuctema YyenoBseka, eé opraHm3auma U 3HadeHune. Pedpnekc. PedpnektopHana ayra.
PeuenTtopbl. CMMHHOM MO3T, ero cTpoeHne U GyHKUUKU. F0I0BHOM MO3T, ero CTPOEeHME U
byHKUMK. Bonblume nonywapua. besycnosHble (BPOXKAEHHbIE) U YCNOBHbIE
(nprobpeTéHHbie) pednekcbl. ComaTnyecKkan HepBHana cucTema. BeretatmeHas
(aBTOHOMHas) HepBHaa cucTeMa. HepBHaA cMCTeMa Kak eaMHOeE Lienoe

7.3

ymopanbHas perynauma GyHKUMA. IHAOKPUHHAA cucTema. HKenesbl BHYTPEHHEN U
CMellaHHOM ceKkpeumn. FOPMOHDI, X POb B perynaumm Gusnonornyecknx pyHKLmm
opraHmM3ama, pocTa u pa3suTuA. HapyweHuna B paboTe sHAOKPUHHbIX Kenés. OcobeHHOoCTH
pedIeKTOPHOM 1 rymopanbHOW perynsumm GyHKLMIA OpraHnu3ma

7.4

3HayeHne onopHoO-ABUraTe/IbHOro annapara. CKesleT Yesl0BEKa, CTPOEHMNE ero OTAEe/10B U
bYHKUMKN. OcOBEHHOCTM CKeneTa YeI0BEKA, CBA3AHHbIE C NPAMOXOXAEHUEM U TPYA0BOM
AeATenbHOoCTbio. MbilweyHan cuctema. CTpoeHue M GyHKLMM CKeneTHbIX Mbiwy,. PaboTa
MbILLL. YTOMAEHME MblWL, Ponb ABUraTeIbHOM aKTUBHOCTU B COXPAHEHWW 340P0BbA.
HapyweHus onopHo-asuraTesibHol cuctembl. MepeBas NOMOLLb NPU TPaBMax ONMoOPHO-
ABUraTeNbHOro annapaTa

7.5

BHyTpeHHAs cpena u eé dpyHKunU. DopMeHHbIe 31€MEHTbI KPOBU: 3PUTPOLUTLI, TENKOLUTDI
N TpomboUMTbI. Mnasma Kposu. MOCTOAHCTBO BHYTPEHHEN cpeabl (romeocTas).
CsépTbiBaHMe KpoBu. Ipynnbl KpoBu. PesycdakTop. MNepennsaHne Kposu. JOHOPCTBO.
MMMYHUTET 1 ero Buabl. BakunHbl U neyebHble CbIBOPOTKU

7.6

OpraHbl KpoBoobpalLeHus. CTpoeHue u paboTa cepgLa. ABTomaTvsm cepaua. CepaeyHbi

LMK, ero AAnTeNbHOCTb. BoNbLWOW U Manblit Kpyrn KpoBoobpalleHuA. JBuKeHne KPoBK No
cocyaam. Nynbc. Niumdatmyeckan cuctema, MMMGOOTTOK. Perynaums geatenbHoCT cepaua
M cocynoB. NMrmeHa cepaeyHo-cocyamnctoi cucTembl. NepBas MOMOLLLb NPY KPOBOTEYEHUAX

7.7

[bixaHue un ero 3HauyeHue. OpraHbl AbixaHus. JIErkue. B3anmocBssb CTpoeHUA U GYHKLUMI
OpraHoB AbixaHusA. [a30006MeH B NErKNX U TKaHAX. U3HEHHAn EMKOCTb NIETKMX.
MexaHu3mbl gbixaHuA. [bixaTenbHble ABUXKEHUA. Perynauma apixaHua. OkasaHue nepsou
NOMOLLU NPU NOPaXKeHUN OPraHoB AblXaHuA




7.8

MuTaTeNbHble BELLECTBA W NMULLEBbIe NPOAYKTbLI. MUTaHWe U ero 3HayeHue. MuliesapeHve.
OpraHbl NULLEBAPEHUA, UX CTPOEHME U QYHKLMU. PepMEHTbI, UX POb B MULLEBAPEHUN.
BcacbiBaHMe NMTaTe/IbHbIX BELLECTB U BOAbI. MULLEeBapUTENbHbIE Kefe3bl, UX PO/b B
nuuieBapeHnn. Perynauma nuwesapeHms. M’MrueHa nuTaHus

7.9

O6bmeH BelLecTB U NpeBpaLLeHNE SHEPTUM B OpraHn3me YesnoBeka. MnacTtnyeckuii u
sHepreTnyeckuii obmeH. O6meH BoAbl U MUHEPasbHbIX conei. ObmeH 6enKos, yrnesonos
W }KMPOB B opraHmsme. Perynsaumsa obmeHa BeLLecTB M NpeBpaLLeHMa SHeprm. ButamumHebl n
UX ponb ANA opraHMsma. Hopmbl 1 pexxum nuTaHuA. Koxa 1 eé nponssogHble. Koxa u
Tepmoperynauma. CtpoeHune n pyHKLMMN KOXK. 3aKanmBaHue n ero posib. Npodunaktmka u
nepBas NOMOLLb NPWU TENJIOBOM M COJTHEYHOM yAapax, OXKorax M1 06MopoKeHUAX

7.10

BbiaeneHue. 3HauyeHue BblaeneHusa. OpraHbl BblaeneHua. OpraHbl MOYeBbIAENUTENbHOM
CUCTEMDbI, UX CTPOEHUE U PYHKLMU. Perynaumsa modeobpasoBaHUAa M MOYENCTYCKAHWMA.
OpraHbl penpoayKumu, ctpoeHmne n GyHKLMN. BHYyTpruyTpobHOoe passuTtue. Monosoe
co3peBaHue. HacnepoBaHMe NpU3HAKOB Yy YesnoBeKa. HacneactseHHble 60ne3HU, UxX
NPUYUHBI U NpegynpexaeHne. Habop Xpomocom, N0A0BblE XPOMOCOMbI, FeHbI

7.11

OpraHbl 4yBCTB U UX 3HavYeHWe. AHanusatopbl. CeHCopHble cucTembl. [Nas 1 3peHue.
OnTuyeckasa cuctema rnasa. Cetyatka. 3putenbHoe BocnpuaTue. Yxo un cayx. CtpoeHue v
bYHKUMM opraHa cnyxa. MexaHn3m paboTbl cyxoBoro aHanm3satopa. OpraHbl paBHOBeCKS,
MbILLEYHOro YyBCTBA, 0CA3aHUA, 0OOHAHUA M BKyca. B3anmopaencteme CEHCOPHbIX CUCTEM

opraHusma

7.12

McuxunKa n noBeaeHue YenoseKa. MoTpebHOCTM U MOTUBLI NoBeaeHMA. PedneKkTopHas
TeopuaA nosefeHuA. Boiclwan HepBHasA AeATeNbHOCTb YeoBeKa. MexaHn3m obpasoBaHusA
ycnoBHbIX pedsiekcoB. TopmokeHue. [JuHaMmn4ecKkmnin ctepeoTun. Posib ropMmoHOB B
noseaeHuun. Mepsan n BTOpasa CUrHaNbHble CUCTEMbI. Peub 1 mblwieHne. MamaTtb u
BHMMaHMe. Imouunn. MHanBMayasbHble 0COBEHHOCTU IMYHOCTM: CMOCOOHOCTY,
TEMMNEPAMEHT, XapaKTep, 04aPEHHOCTb. TUMbI BbICLLEN HEPBHOMN AEATENBHOCTMU U
TemnepameHTa. OCO6EeHHOCTU NCUXMKKM YenoBeKa. M'MrneHa ¢p1M3n4eckoro u YyMCTBEHHOTO
Tpyaa. CoH u ero 3HayeHue




YYEBHO-METOJMNYECKOE OBECIMEYEHWNE OBEPA3OBATE/IbHOIO MPOLECCA
OBA3ATE/IbHbIE YHEBEHbIE MATEPUA/TbI A1A YHEHUKA

Buonorua 5 knacc/MaceyHuk B.B.,CymatoxuH C.B.,fanoHtoK 3.T. U3patenbctso "MpoceeweHne",
2023.

Buonorua 6 knacc/MaceuHunk B.B.,Cymatoxun C.B. ManoHtok 3. T., lWeeuos I'. [. U3aaaenbctso
"MpoceeweHune", 2023.

Buonorua: 7-i Knacc: yrnybaeHHbI ypoBeHb: y4ebHUK; 1-e usgaxume, 7 knacc/ Cymatoxmt C. B.,
pomosa H. ., benakosa I'. A. u gp.; noa peaakument CymatoxmHa C.B. AKuMoHepHoe obuiecTso
«M3paTenbCcTBo

«[TpocsBeLLeHme».

Buonorua: 8- knacc: yrnybneHHbI ypoBeHb: y4ebHUK: B 2 yacTax; 1-e nspanue, 8 knacc/ Y. 1:
CymaTtoxuH C. B., T[pomosa H. I1., benakosa I'. A. n gap.; noa peaakumeir CymatoxuHa C.B.; Y. 2:
CymaTtoxuH C. B., 'pomosa H. I1., 3axaposa H.KO.u ap.; nog pegakumnen. CymatoxmHa C.B
AKuMoHepHoe obuwectBo «M3gaTenbcTBo «MpocBeLLeHme»

Buonorua: 9-i1 Knacc: yrnybaeHHbI ypoBeHb: y4ebHUK: B 2 yacTax; 1-e usgaHue, 9 knacc/
CymaTtoxuH C. B., '[pomosa H. I1., Ceprees WU.10. u ap.; nog pegakumen CymatoxmHa C.B.
AKUMOHepHoe obuecTBo «M3paTenbcTBo

«[TpocseleHme»

METOAWNYECKUE MATEPUAJIbI ONA YYUTENA

Buonorua: 5—9-e Knaccbl: 6a30BbIi ypoBeHb : MeTogmyeckoe nocobue K npegMeTHON AMHUK
«JInHWA Kn3HU» / B. B. NMaceuHuK. Mspgatennctso "MpocselueHune", 2022.

CymatoxuH C. B., HocoBa E. B. MeToanyeckoe nocobue K npegMmeTHOM ANHUM "JIMHUA KU3HK".
Buonorua 7-9 knaccobl. YraybneHHbiii yposeHb. N3paTtenbctso "MpocseweHune”, 2024

Hukuwosa E.A., CeméHosa I.}O0. Buonorua (yrnybneHHbli ypoBeHb).

Peanunsauma TpebosaHuit roC ocHoBHOro obuwero obpasoBaHuA: metToamyeckoe nocobume ans
yuntena / E. A. Hukmuwosa, I'. H0. CemeHoBa; noga pea. E. A. Hukmwoson. M.: ®TEHY «UHCTUTYT
cTpaTternu passutma obpasosaHus PAO», 2022

UNPPOBbIE OBPA30OBATE/IbHbIE PECYPCbI N PECYPCbl CETU MHTEPHET
Mos wKona - https://myschool.edu.ru/ Bubnmnortexka LLOK- https://m.edsoo.ru

OunctaHumoHHoe obpasoBaHMe AN WKObHUKOB U aetei - https://uchi.ru/


https://m.edsoo.ru/
https://uchi.ru/

JIOKYMEHT NOATBEPKEH MPOCTOM 3LIN PYKOBOAUTENEM YYPEXKAEHUA



