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[TOACHUTEJIbHA S 3AITNCKA

[Iporpamma BCTYNHTENbHBIX MCHOBITAHUN MO Y4eOHOMY HpPEIMETY
«buonorus» npeaHazHaueHa I JIALL, TOCTYNAOMINX B YUPEKACHUS BBICIIETO
o0pa3oBaHMs JJI MOJTYYEHHUs OOILErO BBICIIETO W CHEIUAIbHOTO BBICIIETO
oOpa3oBaHusl.

IIporpamma CTpyKTypHpOBaHa B COOTBETCTBUM C OCHOBHBIMU
COJIepKaTeIbHBIMU JTUHUSAMU OMOJIOTrHYECKOT0 00pa30BaHMUs.

BerynutenbHble ucnblTaHuS MO yuyeOHOMY mpenMery «buomorus»
IPOBOJATCS C MCIOJIb30BaHMEM TecTOB. ColepikKaHUE TECTOBBIX 3aJaHUM
ONPEAEIACTCA HACTOSAIIEW MPOrpaMMON  BCTYNUTEIbHBIX  MCIBITAHWUM,
yTBepKAeHHO MuHucTepcTBoM oOpa3zoBanus PecnyOnuku benapyce.

TPEBOBAHUISA K ITOATI'OTOBKE ABUTYPUEHTOB

Ha BcTynuTensHOM UCIIBITAHUU TIO OMOJIOTUN a0UTYPHUEHT JIOKEH:

BJ aJe€Th OCHOBHBIMA OMOJIOTMUECKUMHU TEPMUHAMHU U TIOHITHSIMH,
OMOJIOTUYECKIUMU 3aKOHAMU U TCOPHUSMH;

3HATh UMW MOHUM aT b 00IIHE 3aKOHOMEPHOCTH, TTPOUCXOISIINE B
YKUBOM NIPUPO/JIE;

3 Ha T b CTPOCHHUE W TMPOIECCHl KU3HEIACATCILHOCTH OaKTepHid,
IPOTHUCTOB, TPHOOB, PaCTCHUH, )KUBOTHBIX U YEJIOBEKA;

yMETb:

yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBA3U MEXKIY CTPOCHUEM H
GYyHKIMSIMUA OPTaHOMAOB KJIETKH, OCOOEHHOCTSIMU CTPOCHHS M (YyHKIHUSIMU
TKaHE#, OPraHOB M CHCTEM OPTraHOB,;

YCTaHABIMBATh IPUIMHHO-CIICJICTBEHHBIE CBSI3H MEXIY CPEeIaMHU KU3HH
U TPUCIIOCOOJCHHOCTBIO K HHUM JKHMBBIX OpPraHU3MOB, (QakTopaMud U
pe3ynbTaTaMu dBOJIOINH, ACATEIHFHOCTHIO YSIOBEKA U €€ TIOCIICICTBHIMU;

IPUMEHSATh TIOJyYCHHBIC 3HAHWUS M HWCIIOJIb30BAaTh WX JJISA: OMHCAHUS
BOKHEUIUX OMOJIOTHYECKUX TIPOIIECCOB; XAPAKTEPUCTUKU W CpPaBHEHUS
OMOJIOTHYECKNX OOBEKTOB WM SIBIICHWH, COCTAaBJICHHUS XapaKTEPUCTUKHU
OCHOBHBIX CUCTEMATUYECKUX KaTerOpHuil (THIOB, OTAEIOB, KJIACCOB);

periaTh OMOJOTHYECKUE 3aaUH.



COLEP)KAHUE YYEBHOI'O MATEPHAIJIA

MHOI'OOBPA3UNE OPT’TAHMYECKOI'O MHUPA
Knaccupukauust opranusmon. [lpunHnunel cucremaTtuku. OCHOBHbBIE
CUCTEMAaTUYECKHE KATErOpHH: BHJ, PO, CEMEWCTBO, OTpsJ, KJacc, THI
(otmen), uapcrtBo. LlapctBa xuBbIX oOpranusmoB: bakrepuu, IIpoTHcTsl,
['puosl, Pactenus, JKuBoTHsbIE.

HEKJIETOUYHBIE ®OPMbI ’)KM3HU — BUPYChI
Crtpoenue BupycoB. [IpoHUKHOBEHHE BHPYCOB B KIIETKY-XO3HMHA.
OOpa3oBaHue HOBBIX BHUPYCHbIX 4yacTull. [loHsitTue o0 BUpoHIaAX.
bakrepuodarn. Bupycueie 3aboneBanus. BUY-undexnus. [Tpodunakruka
BUPYCHBIX 3a00J1€BaHUN.

JNOAJEPHBIE OPT"AHU3MBI (ITPOKAPHUOTHI)

baktepun: PacnpoctpaneHue W yCIOBUS ~ OKU3HM  OakTepuil.
Mmuoroobpazue  ¢opMm,  OCOOEHHOCTH  CTPOEHHUS U MPOIECCOB
KuszHenesTenbHocTu Oaktepuil. [loHarne o Oakrepusax-rereporpodax
(campoTpodax, mapazuTax Hu CHUMOHMOHTax) U OaKTepuUsAx-aBTOTpodax.
Pasmuosxxenue 6akrepuii. CiopoodpazoBanue y OakTepHii.

Ponp Oaktepuili B mpupone. YuacTue B KpPYyroBOpPOTE€ BEIIECTB,
NO4YBOOOpa30BaHUU, CaHUTapHas poJib OakTepuil, ydacthue OakTepuil B
CO3/IaHUU TIOJIC3HBIX UCKOTIAEMBbIX.

baktepuu B xu3Hu yenoBeka. Ponb GakTepuii-CHMOMOHTOB B KU3HH
yenoBeka. Mcnonp3oBanue 0akTepuii B MPUTOTOBJICHUH MTUIIEBBIX TPOIYKTOB,
MPOU3BOJCTBE MOJIOYHO-KHUCIBIX MPOAYKTOB, KOpMa JUIsl KUBOTHBIX,
JIEKapCTBEHHBIX CPEJICTB, B OUUCTHBIX COOPYKEHUSX.

[Topya IpOyKTOB MUTAHUS, KOPMA JKHBOTHBIX, MOPAKECHHUE JOMAIITHIX
KUBOTHBIX U KYJbTYPHBIX pacTeHuil. MeTo bl 00pbObI ¢ OAKTEPUIMHU.

baktepun — Bo3Oynutenu Oosie3Hel denoBeka. bakTepualibHbIC
3a0oseBaHus (4ymMa, XoJjepa, KOKIoII, AUTepus, CKapiaThuHa, CTOJOHSIK,
Tyoepkyes). [IpodumakTrka OakTepraIbHBIX 3a00JI€BaHUH.

mano6akrepun. OCOOCHHOCTH CTPOSHHUS U KU3HEACATCIHbHOCTH. Posib
B DKOCUCTEMaX.
[MPOTUCTDI

OO01mas XxapakTepUCTHKA MPOTUCTOB KaK 3YKAPUOTHUECKUX OPTaHU3MOB.

['ereporpodnbie mpoTucTsl. Cpena oOuTaHus, 0COOEHHOCTH CTPOCHUS U
KU3HEJCATEIPHOCTH Ha TpuMepe ameObl OOBIKHOBEHHOH, WH(Y30pUHU
Tyenbku. Poib reTepoTpodHBIX MPOTUCTOB B HSKOCHUCTEMAX H IKU3HU
yenoBeka. [lapazutuueckue NpoTUCTHI (qU3EHTEpUiHAS aMe0a, MaIpUNHBIMI
TJ1a3MOJTUMN ).



ABtoTpodHbie npoTucthl. Cpefa oOUTaHus, 0COOEHHOCTH CTPOEHUS U
AKU3ZHENIESITEIIbHOCTU Ha MIPUMEPE XIJIOPEILIBIL.

ABtorereporpodubsie npoTucThl. Cpena oOuTaHus, OCOOCHHOCTU
CTPOCHUS U KU3HEJEATETbHOCTH, TOHATHE O 3aKOHOMEPHOU CMEHE CIIOCO00B
pPa3MHOKEHHUS Ha MPUMEPe XJIaMHUIOMOHAJIBI.

MHoroxksierounbie npoTucThl. Cpesia 00uTaHus, 0COOEHHOCTH CTPOCHUS
Y KU3HEACATEIPHOCTH Ha MPUMEPE 3€JICHBIX BOJIOPOCIISH (CITMPOTHpa, YIbBa),
Oypbix Bojopocinel (mamuHapusi). [IpucnocoOneHust Bojgopociieid K cpeje
oOuTaHus.

3HadeHHe BOJIOPOCIEH B AKOCUCTEMAX, UCTIOJIH30BAHNUE YETIOBEKOM.

['PUBLI

OO6miass xapakTepuctuka rpuOoB. PacmpoctpaneHue, 0COOEHHOCTU
CTPOEHUS U KU3HEAESATEIbHOCTH TPUOOB.

nsnouynsie Tpubbl U UX MHOroodOpaszue. OCOOEHHOCTH CTPOCHHUS U
KU3ZHEIESITEIIbHOCTU HUISITIOYHBIX TpUO0B. Che0OHBIE U SIJOBUTHIE TPUOBI.

[InecueBbie TpubObl W Apoxoku. (OCOOEHHOCTH CTPOCHUS U
KU3HENIEATEIIbHOCTH Ha IPUMEPE MYKOPa, IEHULIWIIIIA U IEKAPCKUX IPOXIKEH.

Pons tpuboB B sKOcHcTeMax. YyacTue B KpPYroBOPOTE BEIIECTB,
MOYBOOOpa30BaHUU, CaHUTapHAs posib. CHMOMO3 TPUOOB C PACTCHHUSIMHU.
['pulObI-napa3uThkl, BbI3bIBAIOLINE OOJE3HU PACTEHUN U dKUBOTHBIX.

3HayeHue TpUOOB B KU3HU 4YeEJIOBEKa. YMOTpeOJeHHWEe B IMHIIY.
KynpTuBHpOBaHME NUIANOYHBIX TrpuOOB. IlonyyeHue aHTUOMOTHUKOB,
BUTAaMUHOB U JIPYTUX JIEKapCTBEHHBIX cpenacTB. Mcmonb3oBanue rpuOoB B
XJIeOOMEUEHUH U ChIPOBAPEHUH, BUHOIETNH, IPUTOTOBICHUH Keupa.

OtpunarensHas posib TpuOOB. PaspyiieHue u3genuil U3 JIpPEBECUHBI,
koxku, Oymaru. [IloBpexxnenue mnpoayktoB nuTanusa. [lopaxkeHue
CEJIbCKOXO3SIMCTBEHHBIX PACTEHUM W JOMAIIHUX >KUBOTHBIX. [ puOKOBBIE
3a00sieBaHus YesloBeKa (MUKPOCIIOPUS U IPYTHE MUKO3bI).

JIunalitHuku
JlnmmaitHukn — cuMOMOTHYECKHE opraHu3Mbl. CTpoeHue TamuioMa,
MUTAHUE, PA3MHOKCHUE JUIIAHHUKOB. POJb B TIpHUpOJZIE, MCHOIB30BAHUE
4YeJI0BEKOM. JIMIaiHUKY — OMOMHIUKATOPHI YUCTOTHI BO3TYITHOM CPEJIbI.

PACTEHHA
OcHoBHbIE Tpu3HaKU pacTeHuil. OCOOEHHOCTH CTPOEHHUS KIIETOK
pactenuil. Pacnipoctpanenue u cpena ooutanus pacrenuid. [Ipencrapinenue o
TKaHsX  pacTteHuid  (oOpaszoBarelibHbIC,  TOKPOBHBIE,  IPOBOJSIINE,
MeXaHW4YeCKHue, OCHOBHBIC). MHOTOOOpa3ne pacrenuid. JKusHeHHBIE POPMBI
pacTeHuil (IepeBbsi, KYCTApPHUKH, KYCTAPHHYKH, TPABSIHHUCTBIC PACTECHMS).
Pousib pactenuit B mpupo/e.



CriopoBbIe pacTeHUs

[ToHsITHE O CIOPOBBIX PACTECHUSX.

Mxu. PacnpocTtpanenue u cpega obutanus MxoB. JlucrocreOenbHbIE
MXxHU (3efeHble U Cc(arHoBbI€): OCOOECHHOCTU CTPOEHUS U IMPOIECCOB
KU3HENCITCIIbHOCTH. PoJlb MXOB B 00pa3oBaHWU OOJOTHBIX SKOCHCTEM.
O6Opa3zoBanue u wucnonb3oBanue Topda. Poap MxoB B mpupoje,
UCIIOJIb30BAHUE MXOB.

[TanmopoTHuku. PactpocTpanenne, 0COOEHHOCTH CTPOCHUS U MPOIIECCOB
KU3HEACATSIbHOCTH. Pa3zHooOpa3ue mamopoTHukoB. Ponb B 3KocHcTEeMax,
UCIIOJIb30BAHHE YCIIOBEKOM.

CemeHHBIE pacTEeHHS

[lonstTue o ceMmeHHbIX pacteHusix. OOmas  XapakTepUcTHKA
roJIOCEMEHHBIX pacTeHui. PacnpocrpaHenue, MHOrooopasue, 0COOEHHOCTH
CTPOCHUSI U JKU3HEACATEIbHOCTU. Pa3sMHOXEHUE TOJIOCEMEHHBIX. 3HAUEHUE
TOJIOCEMEHHBIX B 9KOCUCTEMAX, UCIIOJIb30BAHUE YEIIOBEKOM.

OO6m1as XxapaKTepUCTHKA TOKPHITOCEMEHHBIX.

Kopewns. [lonsitue o kopHe u ero GpyHKUUsIX. Buabl KopHEH U KOPHEBBIX
cucteM. OCOOCHHOCTH BHEIITHETO W BHYTPEHHETO CTPOCHUSI KOPHS B CBSI3U C
BBITIOJTHSAEMBIMU ~ pyHKIIMsIMU. PocT kopHsi. Hcmonib3oBaHWe 3HaHUM O
3aKOHOMEPHOCTSX pOCTa KOpPHS M OOpa3oBaHUM KOPHEBOW CHUCTEMBI B
CEJIbCKOXO35IMCTBEHHOW MpakTuKe. BuaonaMeHeHus: KOpHs (KOPHEILUIObI,
KOpHEBbIE KITyOHH, KOPHU-TIPUCOCKN) U UX 3HAUCHUE.

[ToGer. [Tonsitue o moGere. [louka — 3auaTounbiii moOer. TUIIBI TOYEK IO
pacIoNOoXEHUI0 (BEpXyLIECYHbIE, MAa3ylIHbIE, MPUJATOYHBIE) U CTPOCHHUIO
(BereratuBHBIC, TeHepaTuBHbIC). Pa3zButume mnoOera. [lonste o cosamumx
MOYKaXx.

Crebenb. Ctebenb — oceBasi yacTh nodera. OCOOCHHOCTH BHEIIIHETO U
BHYTPEHHETO CTPOCHUSI CTEOJsl B CBSI3U C BBIMIOJIHSAEMBIMU (QYyHKIUSIMH (HA
npumepe JpeBecHoro pacteHusi). llepenBmkenue 1o cTeOII0 BOIBI,
MUHEpaIbHBIX U OPraHUYECKUX BelecTB. POCT cTeOa B JIMHY U TOJIIUHY.
[ToHaTHE 0 TOMUYHBIX KOJIbIIAaX. BeTBiieHue crebid. Mcnoap3oBanue 3HaHUH O
pa3BUTHM noOera, pocTe CcTeOJisi W €ro BETBICHUU B XO3SIMICTBEHHOM
NEATEeIbHOCTH YEJIOBEKaA.

Jluct. Jluct — GokoBas yacTh noodera. OyHKIUU JUCTa: POTOCUHTE3,
TpaHcHpalus U ra3oo0MeH. BHelinee crpoenue aucta. [IpocThie u cioxHbIe
muctbs. JKunkoBanue Jucra. PacmonokeHue JHCTReB Ha  cTeOle.
OcoOeHHOCTH BHYTPEHHErO0 CTPOCHMS JIMCTA B CBSA3U C BBIMOJHICMBIMU
dbynkmmsivu. [IpucnocoOnenns pacTeHUd K YMEHBIIICHUIO UCTIAPCHUS BOJIBI.
Jlucronan u ero 3Ha4YeHUE.

Bupouszmenenue nucra (KOJHOYKHA, YCUKU U JJOBUUE aIlapathl).



Bunousmenennsie mnoberu. KopheBuine, kinyOeHb, IyKOBHUIA, HX
CTpO€HHE, OHOJIOTMYECKOE U XO3sUCTBeHHOe 3HadyeHue. lloHstue o
CyKKyJieHTaX. KoJto4uKku, yChl.

BereratuBHoe pa3mMHOXKEHHE pacTeHUl. Pa3MHOXEHHWE pacTeHUM
BUJIOU3MEHEHHBIMU TOOEramMu, YE€peHKaMH, OTBOJIKAMHU, JCJICHUEM KYCTa,
MIPUBUBKAMU. DBHOJIOTHYECKOE M XO3AMCTBEHHOE 3HAYEHHE BErE€TaTUBHOTO
Pa3MHOKECHUA.

L[Berok. LlBeTok, ero crpoenune u (yHKIUU. COUBETUS: MPOCTHIE U
CIIOXKHBIE, UX Ouosiormdyeckoe 3HaueHue. OnbuieHHE (CaMOOIbIICHUE,
nepekpectHoe omnbuieHue). [lpucnocobiieHne pacTeHuit K  ONBUICHUIO.
JIBoliHOE OTIJIOAOTBOPEHHUE, 00pa30BaHKE TUIOJIOB U CEMSIH.

[Tnmoaer. Crpoenne u kiaccupuranus 1IoaoB. IlpucrnocobneHus
pacTEHUN K PACIPOCTPAHEHUIO IUIOJOB. BHOIOrMYECKOE U XO3IMCTBEHHOE
3HAYEHHE TIJI0J0B.

Cems. CtpoeHue ceMsH OJJHO- U JIBYIOJIbHBIX pacTeHnil. [Iokol cemsiH.
KuznecnnocoOHOCTh ceMsiH. Y CI0oBUS MpopacTtaHusi cemsiH. [lutanue m poct
IIPOPOCTKA.

OTnuuuTenbHbIC MPU3HAKU OJHOIOIBHBIX U ABYAOJIBHBIX PACTCHUM.

Jlukopactymue U KyJbTypHbIE pacTeHMs. JlukopacTyuue pacTeHus
sKkocucTeM benapycu: neca, myra, 6010Ta, BojjoeMoB. CheT0OHBIC U STOBUTHIC
JTUKOPACTyIINE PACTEHUS.

KynbrypHble pacTeHus. 3€pHOBBIC, OBOIIHBIC, ILIOJOBO-STOIHBIE,
CaxapOHOCHBIC, MACJIHU4YHbIC, MPSIAWIbHbIC, KOPMOBBIE, JI€KOPATUBHbIC
pacTeHusl.

Bripamuanue pacrenuid. [loaroroska cemsin k nocey. [loceB cemsiH.
[Tonsitue 06 ynoOpenusx. YXo 3a nmoceBamu. Y 00pKa U XpaHEHHE YPOKasl.

Posib  TOKpBITOCEMEHHBIX pacTeHud B npupone. DPopMupoBaHUE
pPaCTUTEIBLHOTO TOKpPOBA 3€MJIM, CO3/IAHUE YCIOBUW JJISl KU3HU JPYTHX
OPraHu3MOB, MPOU3BOJICTBO OPraHUYECKUX BEIIECTB U KUCIOPOJA, Y4aCTHE
B KPYTOBOPOTE BEIIECTB U JIP.

3HaYeHUE MOKPBITOCEMEHHBIX PACTCHUH B )KU3HU UesioBeka. [lonyuenue
NPOAYKTOB MUTaHUs. BeIpaniuBaHue pacTeHUM B OTKPHITOM M 3aIUILIEHHOM
rpyHTe. [IoHSTHE O THIPOTIOHHKE.

Oxpana pacTeHun.

JKNBOTHBIE
OO6mas xapakTepUCTUKA )KUBOTHBIX
Muoroobpasue KUBOTHBIX. (CXOJCTBO JKMBOTHBIX C JIPYTUMU
OpraHu3MaMH U UX OTJIW4us. TKaHU, OPraHbl U CUCTEMbI OPTAaHOB KUBOTHBIX.
PoJib KHUBOTHBIX B MPUPOJE U KU3HU YEJIOBEKA.

Tun KuinedHomo10CTHRIE



PacnipocTpaHeHue KHUILIEYHONOJOCTHBIX B TMPHUPOJE W Cpela HX
ooutanus. KusHeHHbIE (QOPMBI KUIIEYHOMOJOCTHBIX: TOJHUI U MeEy3a.
CX0ACTBO W pasziMyue B CTPOCHHM, OOpaze >KU3HU TOJUIIOB U MEIy3.
CrpekarenbHble KJIETKH KaK YHUKaJIbHAs 0COOEHHOCTh KUIIEYHOIOIOCTHBIX.
Pa3MHOKeHMe, CHOCOOHOCTh K 00pa30BaHUIO KOJIOHUH.

[IpecHoBoHbBIE (TUIpa, MEAy3bl) U MOPCKHE (MeIy3bl, KOPaJUIOBbIC
MOJIUIBI) BUJBI KHUIICYHOMOJOCTHBIX: 00pa3 KU3HU U XapaKTEpHbIC
ocobenHocTu. KopamioBsie pu(bl Kak YHUKaIbHbIC IPUPOIHBIE SKOCUCTEMBI,
npoOJeMbl MX OXpaHbl. Pojib KHUIIEUHOINOJOCTHBIX B MPUPOAEC MU >KU3HU
YeJIOBEKa.

Tun I[lmockue yepsu

PacnipocTpaneHue MIOCKUX YepBEH B MPUPOJE U Cpella UX OOUTaHUS.
BHeliHee cTpoeHHe CBOOOJHOKHUBYIIMX M Mapa3uTUYECKUX BUIOB IUIOCKHUX
yepBer. CucTeMsl OpraHoB. Pa3MHOXEHHE U pa3BUTHE.

CBOOO/THOKUBYIIIME IIJIOCKUE YepBU (IJ1aHapuu): o0Opa3 KU3HU U
XapaKTepHble 0COOEHHOCTH, POJIb B IPUPOJIE.

MHuoroo6pa3ue mMapa3uTHYECKUX IUJIOCKUX dYepBed (MeUeHOYHBIN
cocasIbIIMK, ObIYMNA LIEeNeHb) U UX X034eB. CMeHa cpel 0OOUTaHUS B TEUCHHE
nuKia pa3Butusa. [IpomMexxyTouHble W OCHOBHBIE XO35ieBa. 3aboJeBaHus,
BBI3bIBAEMbIEC MAPA3UTUYECKUMU IUIOCKUMH 4YepBsMHU. CrocoObl 3apaeHusl.
[IpodunakTrka reTbMMHTO30B U MEPBI OOPHOBI C Mapa3uTamMu.

Tun Kpyribie uepsu

PacnipocTpaneHue KpyribIX 4epBei B MPUPOJE U Cpella MX OOUTaHUA.
Bueminee crpoenue kpyribix yepBed. Cucrtembl OpraHoB. PazmHokeHuE U
paszButue. CBOOOHOKUBYIIUE KPYTIIbIE YEPBU U UX POJIb B IPUPO/IE.

MHoroo0Opa3ue mapa3uTHUYECKUX KPYTJbIX YepBEd M HX XO3S5EB.
[Tapa3uThl JOMaIIHMX UBOTHBIX M YEJOBEKAa: acKapujbl (YesioBeueckas,
JolIaiHas, KOoIllaubs), TPUXUHEUIa, OCTpUIlAa JeTcKas. 3aboJieBaHWUS,
BBI3BIBAEMbIC MaPa3UTUYECKUMU KPYTIbIMU dyepBsiMU. CrIOCOOBI 3apa)KeHus.
[IpodunakTrka TeTbMUHTO30B U MeEPBl OOpbOBI ¢ mapaszutamu. Bpenurenu
pactenuii (kaptodenbHas, ctedieBasi, IyKoBasi HEMaTObI) U CIIOCOOBI 00PHOBI
C HUMH.

Tun Konpuatsie uepsu
PacnipocTpaneHue KoIb4aThIX YEPBEH B MPUPOAE U Cpelia UX OOUTaAHUS.
BHeminee cTpoeHue KojibuaThiX yepBeil. Cuctembl opraHoB. PazMHOKeHUE U
pa3BUTHE.
MHorooOpa3ue KojapyaTblXx uepBeil. MHOTOIETUHKOBbIE (HEpeuc,
MECKOXXWI, Tajo0Ji0), MaJOIIETUHKOBBIC (JOXKIEBON 4YepBb, TPYOOUHHK) H
NUSBKM (MEIUILIMHCKAs, JIO)KHOKOHCKas): o0pa3 KHU3HH U XapaKTepHBIE



0COOEHHOCTH, pOJIb B IPUPOJIE€ U KU3HU YesloBeKa. Posib TOXKIEBbIX UepBel B
npoiieccax nmoyBooOpaszoBanus. BepmukynbTypsl. ['upynorepamnusi.

Tun Momtrocku

PacnipocTpaneHue MOJUIIFOCKOB B MHPHUPOJE M cpeAa HUX OOUTaHUA.
Buemnee crpoenne MoOJUTOcKkoB. CTpoeHue pakoBUHBI. CHCTEMBI OPTaHOB.
PasmHOXeHME U pa3BUTHE.

MHoroo0Opa3ue MOJUTIOCKOB. bproxoHorue (BUHOTpajHAsI YJIHTKA,
CaJlOBBbIN CIIM3€Hb, MPYAOBUK OOBIKHOBEHHBIN), NBYCTBOpUaThie (0Oe33yOKa,
nepyioBuiia OOBIKHOBEHHAsl, MUJIMS), TOJIOBOHOTHE (KallbMap, KapaKaTwulia,
OCBMHUHOT): 00pa3 >XKM3HM W XapaKTepHbIE OCOOCHHOCTH CTPOCHHS, POJIb B
IPUPOJIE U KU3HU uesoBeka. [IpombiciioBbie BUABI MOJLTIOCKOB. OOpa3oBaHue
KemMuyra. AKBapuyMHbIE BUJIBI MOJITIOCKOB. Bpenurenu
CENBbCKOXO35IMCTBEHHBIX KYJIbTYP U IPOMEKYTOUHBIE X0351€BA I€IIbMUHTOB.

Tun YnenucroHorue.
OO0mmas xapakTeprcTuka Tuna YIeHnCToOHOTHE
PacnpocTpanenne 4iICHUCTOHOTHX B MPUPOAC M cpeda UX OOWTaHUSI.
BHeliHee CTpoeHHWE YJIEHHCTOHOTHMX M CTPOCHHWE KYTHKYJIbl. 3HAYCHHUE
YJICHUCTOHOTMX B TMPHUPOJAE W JKU3HM delnoBeka. Kiaccudukaius
YJIEHUCTOHOTHX.

Kinacc PakooOpasubie

PakooOpa3Hbie — BOJHBIE WICHHCTOHOTHE. BHemHee cTpoeHue
pakooOpa3ubix. CucTembl OpraHoB. PasMHOXeHUE U pa3BUTHE.

PakooOpa3nbie — mpeoOmanaronias Tpynna WICHUCTOHOTHX B BOJIHBIX
sKocucteMax. JJoHHbIE 0OOUTATENN BOJIOEMOB (PEUHBIC PaKU, OMAPHI, ITUTEHB):
o0pa3 >XKU3HM M XapaKTepHble OCOOCHHOCTH, POJIb B NPUPOJIE U >KU3HU
yesoBeka. OOUTaTesu TOIIIM BOIbI (1adHUM, IIUKIIOMBI, KPUJIb): 00pa3 >KU3HU
U XapaKTepHble 0COOCHHOCTU CTPOEHUSI, POJIb B MMPUPOJIE U KU3HU YEJIOBEKA.
[IpombICIOBBIE BU/IBI paK00Opa3HbIX. PakooOpa3Hbie — Mapa3uThl )KUBOTHBIX.

Kiacc I[TaykooGpa3Hblie

[TaykooOpa3Hbie — HA3eMHBIC WICHHCTOHOTHE, PACIpPOCTpaHEHUE Ha
IIaHeTe M Ccpelaa WX oOuTaHusd. BHemHee CTpoeHHE MayKoOoOpa3HBIX.
Cuctembl opranoB. PasMHOXeHUE U pa3BUTHE.

MHoroobpa3ue naykooOpa3HbiX (MayKd, CEHOKOCIIbI, CKOPITHOHBI,
KJenm): o0pa3 KM3HM U XapaKTepHble OCOOEHHOCTH CTPOCHHS, pOJb B
Npupojie W XKU3HM uesoBeka. [layruHa. SAqoBUTHIE BUIBI MayKOOOpPa3HBIX.
Kmemmu —  mepeHocumkm — BO3OyawTenel  3a00jieBaHUN — 4eJIOBEKA.
[Tapasutnueckue kieny. [Ipodunakrrka 3adoneBanuii. Knemm — Bpenurenu



CENIbCKOXO3SUCTBEHHBIX KYJBTYp W THIIEBBIX 3amacoB. [IpuieBbIe KIICIIH.
Mepsl 60pbOBI ¢ KIICIIIAMH.

Knacc Hacekomebie

HacexoMble — camass MHOTrOYMCIICHHas W pa3HOOOpa3Has TrpyIrma
YKUBOTHBIX TUIAHETHI, PAaCHPOCTpaHEHHWE M cpela ux oOurtaHusi. BHeliHee
CTpoeHue HaceKOoMbIX. CHCTEMBbI OpraHoB. PasMHOXEHHUE U TUIMBI Pa3BUTHUS
HacekoMbIX. [loBesieHre HACEKOMBIX.

Mmuoroo6pasue HacekombiX. CTpeKo3bl, NPSIMOKPBUIbIE, KJIOIBI,
YelryeKpbuUIble, >KECTKOKPBUIbIE, MEPENOHYATOKPhUIbIE, ABYKPBUIbIE: 00pa3
KU3HU, XapaKTEpHbIE OCOOCHHOCTH, POJb B MPUPOJE W KU3HU YEJIOBEKA.
Hacekomble — mapa3uThl 4eoBeKa U >KMBOTHBIX, IEPEHOCUMKHU BO30yAUTENIEH
3a0oneBaHul, Bpeautenu pacteHui. [Ipodunaktruka 3a00aeBaHui, CIIOCOOBI
OopbObl ¢  BpenutTensMu. Vcronb30oBaHHME  HACEKOMBIX  YEJIOBEKOM.
OnomaniHeHHble  Hacekomble. [l4enoBOACTBO, IIETKOBOJACTBO U HX
npoaykius. KomiekiimoHupoBaHue HaCeKOMbIX. Pefikre u oxpaHsieMble BU/IbI.

Tun XopIoBeIE.
OO61re pru3HaKU XOPAOBBIX JKHBOTHBIX

Cpenma oOuTaHusl H pacHpOCTPAHEHHE XOPJOBBIX B MPHUPOJIC.
OTauyuTenbHbIC YEpPThl CTPOEHUSI XOPJOBBIX KUBOTHBIX. MHOrooopaszue
XOPJIOBBIX )KUBOTHBIX.

JlaHLIETHUK — TIEPEXOJHOE 3BEHO MEXKAY OCECIO3BOHOYHBIMU H
XOPJOBBIMHU )KUBOTHBIMH.

[To3BOHOYHBIC KUBOTHBIE — TpeoOiamaroIias TPyIna COBPEMEHHBIX
XOPAOBBIX. POJb B IpUPOIE M )KU3HU YEJIOBEKA.

Hanknacc PoiObl

Pa3HooOpa3ue BHEIIHEr0 CTPOEHUSI B 3aBUCUMOCTH OT OOpas3a >KM3HU
pei0 Ha mpumepe okyHs. [lpucnocoOnieHuss Kk OOMTaHUIO B BOJHOUM cpeje.
Cucrembl opranoB. PasmHoxkeHune u nporeccel pa3Burus. Hepect. [loBenenue
pBIO B epuoj] pa3MHOXKeHUs. [IoHATHE O MPOXOAHBIX U OCEAJIBIX BUIAX PHIO.

Mmuoroo6paszue poi0. XpsimeBbie (aKyibl, CKaThl) U KOCTHBIE PHIOBI.
OceTrpoobOpa3Hbie, J0cOce0Opa3Hbie, ceabAcoOpa3Hble, KaprnooOpa3HbIe,
KHCTENepble: 00pa3 )KU3HU M XapaKTEPHbIE OCOOEHHOCTH CTPOEHUS, POJIb B
IPUPOJIE U )KU3HU YEJIOBEKA.

[IpomblilieHHOE W JIIOOUTENbCKOE PBIOOIOBCTBO. PBHIOOBOACTBO U
priOOpa3BesieHre. AKBapuyMHOeE pbl00BOICTBO. OXpaHa phIO.

Kiacc 3emHoBOIHEIC, Mt AMPuOHN
PacnipocTpanenne 3eMHOBOJHBIX B IPHUPOJIC M Cpela X OOMTaHUS.
OCOoOCHHOCTH CTPOCHHS HM  KU3HEACATCIBHOCTH 3EMHOBOJHBIX  Kak



oOurareneit AByX cpea oOuTaHus (Ha TpPUMEPE O3EPHOM JISATYIIKH).
OcobOenHoctu BHemiHero crtpoenus. Cucrembl opraHoB. Pa3mHokeHHE u
pazButue. Meramopdo3 y ambuoduii. [loBeneHne 3eMHOBOJHBIX B IEPUOT
Pa3MHOKEHUSI.

MHoroo0Opa3ue 3eMHOBOJIHBIX: O€CXBOCTbIC (JATYIIKH, >KaObl) U
XBOCTaThle (CaJlaMaHIphl, TPUTOHBI), 0Opa3 >KU3HU U XapaKTEPHBIC
OCOOCHHOCTH, pPOJb B MPUPOJE U KU3HU 4esioBeka. [[poMbIciOBBIE BHJIbI
36MHOBOJIHBIX. SITOBUTHIEC BUJIbI 36MHOBOJIHBIX. CoJiepKaHUE 3€MHOBO/IHBIX.
OxpaHa 3eMHOBO/IHBIX.

Knacc Ipecmbikarommecs, unv Pentunumn

PacnipocTpaneHne MpecMBIKAIOIIMXCS B PUPOJIE U Cpelia UX OOUTaAHUS.
BHeniHee cTpoeHHE NMPECMBIKAIOIIMXCS (Ha MPUMEpPE MPBITKOU SIIEPHUILbI).
Cucrembl opranoB. PasmHoxxkenue wu paszBurue. [Ipecmbikaromuecs —
ANIEKIayI1Ie TO3BOHOYHBIE.

MHoroo0Opa3ue MNpecMbIKAIOMMUXCS: YellyldaTeie (3MEH, SIIEPUIb),
KPOKOJIWJIBI, Uepernaxu; o0pa3 >KM3HU U XapaKTePHbIE OCOOEHHOCTH CTPOCHUS,
pOJb B NPUPOJAE U KU3HU YEIIOBEKA. SITOBUTBHIE BUIBI MPECMBIKAIOIIUXCS.
[IpomMbICIIOBBIE BUABI TpeCMBbIKAOMMUXCA. [IpOMYKTBI KHU3HEAEATEIBHOCTH
MIPECMBIKAIOIINXCSl, UCIIOJIb3YEMbIE YETOBEKOM. OXpaHa MPECMBIKAIOIIUXCS.

Kunacc [Ttuner

PacnipocTpanenue nTuil B nmpupojae u cpeaa ux oburanws. [ITuier —
MO03BOHOYHBIE, CIOCOOHBIE K mosieTy. OCOOEHHOCTH BHEIIHETO CTPOCHMS,
nepbeBoil MOKPOB. OCOOEHHOCTH CTPOEHUS CUCTEM OpPraHOB B CBSA3H C
noyieToM (Ha mpumepe rouy0s). Pasmuoxkenue u passutue. CTpoeHue siiia
ntuil. [loBegeHue OTHUI] B MEpUOJ] Pa3MHOKEHHS (CTPOHUTEIBCTBO THE3,
pUBJIEYCHUE NapTHEPOB). 3a00Ta O MOTOMCTBE.

Muoroo0pa3ue ntuil. O0pa3 >XKM3HU U XapaKTepHbIe 0COOCHHOCTH TITHII
jgeca, OTKPBITBIX MPOCTPAHCTB, BOJOEMOB, OOJIOT M TMOOEPEXHM, POJb B
PUPO/IE U )KU3HU YenoBeka. Murpanuu ntuil. OXpaHa MTHII.

Knacc Muekonuraromue, Wi 3Bepu

PacnpocTpanenue MIEKONMUTAIOMINX B IPUPOJIE U Cpella UX OOUTAHUS.
Bremnee crpoenune. Koxa u BonocsiHOW MOKpOB. CHCTEMBI OpPraHoB.
Pa3sMHOkeHue u pazpuTue. 3a00Ta 0 MOTOMCTRE.

MHoroo0Opa3ue MieKONUTAomuX. SUIEKIaTyIue U >KUBOPOJISIINE.
Kuoposiue miekonuraromuye (cyMuarble, HAaCEKOMOSIIHbIC, PYKOKPBLIBIE,
IPBI3YHbI, XUIIHbIC, MAPHOKOIBITHbIC, HEMAPHOKOIBITHBIC, JIACTOHOTHUE,
KATOOOpa3HbIe, XOOOTHBIE, NPHUMAaThl). 00pa3 KU3HU H XapaKTEPHBIC
OCOOEHHOCTH CTpOeHHUsA. Ponb MIIEKONMUTAIOMMX B TPHUPOAE € SKU3HU
yenoBeka. OxpaHa MIICKONUTAIOIIUX.



YEJIOBEK
KiieTku, TKaHu, OpraHbl U CHCTEMbI OPTaHOB YEJIOBEKa
[IpencraBineHne o HaykKax, M3Y4YalIIMX YEJIOBEKA U €ro 3JI0POBBE:
aHaTOMMUSl, PU3HOJIOTHSI, [ICUXOJIOTUS U TUTHEHA.
Tkanu yenoBeka, MX KiIacCUPUKALMS (IMUTEIHAIbHAS, MbIILICYHAS,
HEpBHas, BHYTPEHHEU CpeJibl) U MIPUHIIUIIBI OpraHU3aIUU.
Oprassl, cucteMbl opradoB. OpraHusm — €IMHOE LENO0E.

Hepsnas cucrema

IIpencraBienue O HEPBHOW, TyMOPAIBHOW W HEUPOTYMOPAIbHOMU
PETYJISIIIUU MTPOLECCOB KU3HEIECITENBHOCTH OPraHU3Ma.

3HaueHre HepBHOM cuctembl. Kraccudukanus HEpPBHOH CHUCTEMBbI
10 AHATOMHYECKOMY (LIEHTpaJibHAsl U nepudepuyeckas) 1 PyHKIUOHATBHOMY
(comarnueckasi 1 aBTOHOMHAs1) IPUHIUIIAM.

HepBHast Tkanb: HeilpoHbl U riud. CTpoeHue HeillpoHa (Teo, JeHIPUT,
akcoH). BzaumoneiictBusi mexnay HehipoHamu. Cunamnc. Kraccudukaims
HEHPOHOB (UyBCTBUTENBHBIC, BCTABOYHBIC U JBUrarenbHbie). Peduekc.
Pednexropuas myra. Hepsaoe Boiokno. Heps.

LlenTpansHas HepBHas cucteMa. CIMHHON MO3T: CTPOEHHUE (CErMEHTHI,
cepoe u Oenoe BemecTBO) U GyHKIUU (pediekTopHas ¥ MPOBOJHUKOBAS).
['omoBHOM MO3r: CcTBOJI (NMPOJOJITOBATHIA MO3T, MOCT, CPEIHUNA MO3T,
POMEXKYTOUHBIA MO3T'), MO3KEUOK U OOJIbIINE MOTYyIIapus (KOHEUHBIA MO3T).

ABTOHOMHAas (BereraTuBHas) HEpBHAas CUCTEMA. Otaensl
(cMMIaTUYECKUN U MApACUMITATHYECKUH ), CTpOeHue, QYHKIIUH.

['uruena HepBHOU cucTembl. BiusiHue hakTopoB OKpyKaromiei cpeabl
u o0pa3a Xu3HU Ha (YHKIIMOHUPOBAHNE HEPBHOU CUCTEMBI.

CeHCOopHBIE CUCTEMBI

CeHCOpHBIE CHCTEMBI 4YeJOBEKa, OOIUE TMPUHIUIIBI OpraHU3allUH.
Crpoenue u GyHKUIHUU aHATU3aTOPa.

3puTenbHas CEHCOpHas CHUCTEeMa: 3HAuYCHUE WU CTpoeHue. MexaHu3M
dbopMUpOBaHHUS H300PAKCHUS | 3pUTEIBHOTO BOCHPHUATHSA. 3a0oJieBaHUS
OpraHoB  3peHus  (OJM30pPYKOCTh,  JAJbHO30PKOCTh,  JAJbTOHHU3M,
acTUrMaTu3M, KaTapakTta). ['uruena oprana 3peHus. llepBas momoinb npu
TpaBMax OopraHa 3peHHUsI.

CnyxoBasi CEHCOpHasi cuCTeMa: 3HadueHue Wu crpoeHue. IIporecchl
BOCIIPUSITHUS 3ByKa. [ MTHEHa opraHa ciyxa.

[IpencraBieHue 0 CEHCOPHBIX CUCTEMAaX BKyca, 0OOHSIHUS, PABHOBECHS,
OCsI3aHUS.

OHAOKPHUHHASA CUCTEMA



DOHJIOKpUHHASI CUCTEMa M MPUHLMN ee padoThl. JKesne3bl BHyTpeHHEU
CeKpeluu (runodus, HIUTOBUHAS, HAJITOYEYHUKH ), TOPMOHBI
(coMaToTponuH, Ba30NPECCHUH, OKCUTOLIMH, TUPOKCUH, TPUHOATUPOHUH,
KOPTUKOCTEPOUIbI, aIPEHATINH, HOPAJIPEHAINH, aJIbJIOCTEPOH) U UX 3HAYCHUE
st perymsiquu - QyHkuuid.  ['unepdyHKumMs W rUNOQYHKUUS — OKeJes,
SHJIOKPUHHbBIC 3a00JICBaHUSI.

XKenesnl cMelIaHHOM cekpeluu (MOKETyJ0UHAs U MOJIOBBIE), TOPMOHBI
(MHCYNWH, TJIFOKaroH, aHAPOTEeHBI, AcTporeHbl). [Ipu3Hakm rumodyHKIUN
U TUNIEPPYHKIUU KeJe3 U UX MOCIEACTBUA.

[TpodunakTrka pa3BUTHS HAOKPUHHBIX 3a00JIeBaHUM (quader, TUIo-
Y TUTIEPTUPEO3).

OnopHo-/ABUTaTEIbLHBIN anmapaT
OnopHo-ABUTraTEIbHBIN anmapat: CKEJIET U MBIIIIbI (AKTUBHAS YacCTh).
KoctHast cucrema (ckener). XuMmudeckuii coctaB kocteil. CTpoeHue

KOCTHOM TKaHu TpyOuaToil koctu. ®opma kocteil. Tunbl coequHEHNs KOCTEN.

Ckener ronoBsl. Koctu Mo3roBoro (j100Hasi, 3aThUIOYHAs, BUCOUHBIE,
TEMEHHBIE) U JIMIIEBOrO (HOCOBBIE, BEPXHEUEIFOCTHBIE, CKYJOBBIC, HUXKHSS
YEJIHCTh) OTIEOB.

Ckener TyJnoBUIIA: TO3BOHOYHUK U IPyAHAs KIETKA.

Ckener BEepXHUX KOHEYHOCTEH: IJICYEBOU MOSAC (JTOMATKHU, KIFOUMIIHI)
U CBOOOJIHAS BEPXHSA KOHEUHOCTh (TUieueBasi KOCTb, JIOKTEBAs W JydeBas
KOCTH, 3aIACThe, MSACTh, (PajJaHTH TAJIbIIEB).

Ckener HWKHHX KOHEYHOCTEW: Ta30BbIM IOSC (Ta30BbIE KOCTH,
COCIMHEHHBIC C KPECTIIOM) M CBOOOJIHAS HIDKHSS KOHEUYHOCTH (OeapeHHas
KOCTb, OOJbIIIast U MaJyiasi OEpIIOBbIE KOCTH, CTOTA W3 MPEATUTIOCHBI, TUTFOCHBI,
(dhayaHT mabIeB).

Mpeimeynas cucrema. CrtpoeHue ¢ QYHKIMKA CKEJIETHBIX MBIIIIII,
[IpeacraBnenue o kiaccuPuKaMKU MBI 110 popMe, PYHKINH, TTOJIOKEHUIO
B TEJIEC YEJIOBEKA.

Pabora MbIIL; fuHaMuuecKas U ctarudeckad. Y tomseHue. [laccuBHBIN
Y aKTUBHBIA  OTHABIX. Peryisinus MBIIEYHBIX COKpauleHu. BausHue
br3IecKOi HArpy3KU Ha Pa3BUTHE MBITIICYHOU TKAHHU.

[lepBasi moMoNIs TIPU PACTSKEHHSIX, BBIBUXAX CYCTaBOB, IMEpeioMax
kocrei. [IpodunakTrka HapymeHus: OCaHKH (CYTYJIOCTh, CKOJIMO03), PA3BUTHS
MJIOCKOCTOTIHS.

BuyTpennsia cpena opranuzma
KommnoneHThl BHYTpEeHHEHN cpelibl opranu3ma (KpoBb, TuMda, TKaHeBas
KUJKOCTh) M UX B3aUMOCBSI3b. ['OMeocTa3uc — nojjaep:KkaHue MOCTOSHCTBA
BHYTPEHHEU CPEBI.



KpoBb u ee pynkiuu. CocraB u QyHKIUYU M1a3Mbl KpoBU. DOpMEHHBIE
AJIEMEHTBl  KPOBH  (IPUTPOLMTHI, JEHKOUUTHI, TPOMOOILMTHI): MECTO
oOpa3oBaHMsl, CTPOCHHUE, MPOJOLKUTEILHOCTh KU3HU, MECTO pa3pylICHHUS,
byukiuu. Posb remoriio6rHa B ra3000MeHe, TpaHuIlbl HOPMBL. [ pynimbI KpoBH
no cucreme ABO. Pesyc-dakrop. IlepenuBanue kpoBu. IlpeacraBieHue
00 o0mieM ¢ OMOXMMHMYECKOM aHajdu3aX KpPOBH KaK METO/JaX OIICHKU
COCTOSIHUS 3/I0POBbS 4EJIOBEKA. 3a00JeBaHUsI KPOBU (aHEMUS, JIEHKO3bI,
Jy4eBbI€ OOJIC3HN).

NmmyHHas cuctema. Buabsl uMMyHHTETa (KJIETOYHBINA, T'yMOpPaJIbHbIN,
€CTECTBCHHBIN, HWCKYCCTBEHHBIN). Bakuunanus. ©OaxkTopbl, BIUSIOMINE
Ha UIMMYHUTET.

CepnedHo-coCyAucCTasi CUCTEMa

Cocyaucras cucTeMa 4eJIOBEKa: KpPOBEHOCHas U JuMdarudeckas
cucteMbl. CtpoeHue U PyHKIMM  KPOBEHOCHBIX  COCYJIOB B CBA3M
C BBINOJHsAEMON (PyHKIMEN (apTepuu, KamULISPbl, BEHbI).

CrpoeHue cepiauna  4YelloBeKa Kak  OMOJOTMYECKOTO  Hacoca
(OKoJIOCEpIeUHas CyMKa, KaMmepbl CepAlla, CTEHKH, CEpPACYHbIC KIIAMAHbI).
ABtomatus cepana. CepAeuyHbIi [UKIL.

KpoBooOparienne. Manbiii 1 OONBIION KPyrd KpOBOOOpaIEHUS.
JBmkenue KpoBu 10 cocynam. Ilymwsc. KposiHoe paBimenune. HepBHas
U TYMOpaJIbHas peryJysiliiy IeSITeIbHOCTH cep/ilia 1 cocyoB. [lepBast momoiib
npu  KpoBoTeueHusx. OCHOBHbIE 3a00J€BaHUA CEPACUYHO-COCYAUCTOU
CUCTEMBI (aTepoCKIIepo3, nleMuueckas 00ye3Hb cepAala, HHPapKT MUOKap/a,
UHCYJIBT).

I'uruena cepaedyHo-cocyaucTod cuctembl. (OCHOBHBIE MNPUYHUHBI,
MPU3HAKU U IPO(PHUIIAKTHKA CEPIACYHO-COCYAUCTHIX 3a00ICBaHUM.

JIpIxaTenbHas cuctema

3HaueHue JapixaHus. [IpencrtaBiieHME O BHEIIHEM W BHYTPEHHEM
(TkaneBOM) abixaHuu. CTpoeHre U QYHKIUU IbIXaTEIbHBIX MyTEH: HOCOBOU
MOJIOCTH, TOPTaHU (IIUTOBUIHBIN XPAILl, HAATOPTAHHUK, TOJIOCOBBIE CBA3KH),
Tpaxeu, OpoHxoB. CTpoeHue U PyHKIHUH JIETKUX.

JIpIxaTenpHbIe IBUKECHUS: BAOX U BhIAOX. JKM3HEHHAs] €MKOCTh JIETKHX
KaK TIOKa3arelb (PU3UYECKOTO PAa3BUTHS OpraHu3Ma. Perynsmms nbrxaHusl.
Jlp1xatenbHbie pedIeKCHhl.

CocraB BIBIXaeMOro, albBEOJSIPHOTO U BBIJBIXaeMOTO Bo3ayXxa. OOMeH
ra3oB B JIETKMX M TKaHAX. CBSI3b MEXIy MAbIXaTEIbHOW W KPOBEHOCHOMU
CUCTEMaMH.

[wruena  opranoB  apixanwms.  [Ipodwmmaktuka — 3aboseBaHuid,
MEPEIAOIINXCS BO3IYIIHO-KAIENbHBIM ITyTeM. BlMsiHNE KypeHUsI Ha OpraHbl
JIBIXAHHSI.



HepBa;{ ImomMouib IIpu OCTAHOBKC JIbIXaHHUI.

[InmeBaputenbHas cucreMa

[Iutanue — oCHOBa >KHM3HENEATENBbHOCTU opranusma. lIpencraBienue
00 oomene BemectB. IlumeBble  BemiecTBa U MOTPEOHOCTh B HHUX
B 3aBUCMMOCTU OT YPOBHSA (PU3MUECKOr0 pPa3BUTHs. bBeIKOBBIN, KUPOBOM,
YIJIEBO/IHBIN, COJIEBOM U BOAHBIN 00MeH BeniecTB. Butamunsl (C, A, D, B, Be,
B12) u ux 3Hauenue At opranuzma. [luranue v nuieBapeHue.

Oo6mmas XapaKkTepUCTUKA NUIIEBAPUTEIHBHOTO TpakTa
Y TIUILEBAPUTEIBHBIX JKEIIE3.

PoroBas monocte (3yOBl, CIIOHHBIE JKENE3bl, S3BIK): CTPOCHUE
u pyHkun. epMeHTHI CIIIOHHBIX JKeJle3 (aMuiia3a U MalibTasa).

I'notka, nuieBoja, >XKEIyJIOK: cTpoeHue | GyHKIuMU. KOMIIOHEHTHI
KEITYJIOUHOTO COKa: pepMeHTHI (TIETCHUH, JINMAa3a), COJIIHAs KUCIIOTa, CIU3b.
BiusitHue HUKOTHMHA U aJIKOTOJIsl Ha MUIIEBAPEHUE B JKEITY/JIKE.

ToHkass kuIIKa: JABEHAALATUIIEPCTHAs, TOIIAs U MOJAB3JOIIHAS.
MecTononoxeHue, cTpoeHne U GYHKIMH TTOKETYJOUHON KEJIe3bl U MEUCHHU.
@epMEHTBl COKa IMOJKETYJIOYHOM JKele3bl (TPUIICHMH, amuia3a, JIMMNasa).
[InmeBapeHne B TOHKOM KUIIEYHUKE. BcacbiBaHueE.

Tosncras KuIKa: CTpoeHUE U PYHKITUU.

Perynsiust numieBapeHus.

I'uruena nutranus. PaninoHanibHOE MUTAHKUE U €0 MPUHIUIBI (TTUIIEBasI
nupamuia, pexuM nutanus). OkazaHue TEpPBOM TMOMOIIU MPH TMHIIEBBIX
OTpPABJICHUSIX.

BrinenurenbHas cucrema

3HaYeHUE MPOILIECCOB BBIJECICHUSA B KU3HEIEITEIBHOCTH OpPraHU3MaA.
Opranbl, BBITIOJTHSIONINE BBIICIUTEIbHYIO (YHKIMIO: TOYKH, IOTOBbBIC
YKeJIe3bl, JIETKUE, KUIIICYHUK.

[Touka kak MoueoOpa3ylIIMil OpraH: pacrojoXKeHUe, CTPOEHUE
u ¢pynkuuu. HepoH — cTpykTypHO-(YyHKIIMOHANIbHAS €IMHUIIA TOUYKHU. DTarbl
oOpa3zoBanusi Mouu (unsTparus, peadcopOius) u ee coctaB. Perynsius
MOYe0o0pa3oBaHus. MOUYECBBIBOJAIINEC OpraHbl: MOYCETOYHHK, MOUYCBOM
My3bIpb, MOYEUCITYCKATEIbHBINA KaHaJ.

I'uruena MOYEBBIICIIUTEIbHON CUCTEMBI. 3a0oneBanus
MOYEBBIJICTUTEILHON CHUCTEMBI (TIMeToHepUT, MoueKaMeHHasi OOJIC3Hb).
BrnusitHue XMMUYECKMX BEIIECTB, AJKOTOJS Ha OpraHbl BBIICIUTEIBHOM
CUCTEMBI.

Koxa — mokpoB Tena

Crtpoenne u  (QyHKIUM KOXH, CIHOCOOHOCTb K pereHepalvu.

[Ipou3BoAHBIE KOXKU: HOI'TH, BOJIOCHI, CAJIbHBIE U MTOTOBbIE Xene3bl. Koxka kak



OpraH: PeUENnTOpPbl, KPOBEHOCHBIE COCYAbl. POJb COCYIOB KOXKH B MpoLEcce
TEMI000MeHa OpraHu3Ma U CpeJibl.

[TpusHaku 310poBOI KOXKU. BiusiHue ¢pakTopoB cpenpl U 00pasa KU3HU
Ha 310pOBbe KOXkU. [IpodunakTuka 3a001€BaHUIN KOXKHU.

['uruena Koxu U ee MPOU3BOJIHBIX. 3aKAJIMBAaHUE OpraHU3Ma.

[lepBas mnomMomb HOpu OXorax (TEPMUYECKHE U XUMHYECKUE),
OTMOPOXKEHUSIX KOXKH, TEIIJIOBOM U COJIHEYHOM yJ1apax.

PenponykruBHas cucrema.
NHnuBuyanbHOE pa3BUTHE YEIOBEKA U €TI0 3J0POBbE

Opranbl MyXCKOW TIOJOBOM CHCTEMBI (MOIIOHKA, CEMEHHHKH,
CEMSBBIBOJSIIME MPOTOKU, CEMEHHBIE IMy3bIPbKH, MPEICTATENIbHAS KENE3a,
nosioBoil wieH). [IpeacraBienne o CTPOCHUU U CO3PEBAHUU CIIEPMATO30HU/Ia,
CEMEHHOM KUIKOCTH.

Opranbl >KEHCKOW IOJIOBOM CHUCTEMBbI (SIMYHUKH, MaTOYHbIC TPYObI,
Matka, Biaranuiie). [IpencrapieHue o CTPOCHUU U CO3PEBAHUU SUIIEKIICTKH,
MEHCTPYaJIbHOM IUKIIE.

OmnonorBopenue. bepeMeHHOCTb. BiusiHMe ankorossi, HUKOTHHA,
TOKCHYECKHX BEUIECTB HA Pa3BUTHE 3apoApliia U rroaa. Poasl.

Briciiast HepBHast 1€ TEILHOCTD

[loBenenue uenoBeka. IIpucnocoOWTENBHBIN XapakTep IOBEICHHUS.
[IpeacraBinenue o O€3yCIOBHBIX UM  YCIOBHBIX pediekcax. YciaoBus
U MEXaHU3M (BpPEMEHHBIC CBsI3M) OOpa30BaHUS M TOPMOKEHUS YCIOBHBIX
pediexcoB. Con u ero 3Hauenue. Buasl cHa. [ uruena cHa.

Bricuias nepBHas nearenbHocTs (BH/I) yenoBeka. OCHOBOMONIOKHUKA
ydyeHuss o Bbiciied HepBHOW nestensbHocth (BHJ). IlepBas u BTOpas
CUTHAJIbHBIE CUCTEMBI.

OBIIIAA BUOJIOT'UA
Pa3HooOpa3ue >xu3Hu Ha 3emiie. YPOBHM OpraHu3alluu >KU3HU:
MOJICKYJISIPHBIA, KJIETOYHBIM, OPraHU3MEHHBIA, MOMYJISIIUOHHO-BUIOBOM,
OMOIIEHOTUYECKHM, OMOTEOIIEHOTUYECKUM (IKOCUCTEMHBIN ), OMOCHEPHBIA.

Opranusm u cpena
Opranu3m — OCHOBHas eauHHIA XuU3HU. OOIME CBOMCTBA KUBBIX
OpraHU3MOB.
Cpena obutanus opranu3MoB. [loHsTe o cpefe oOUTaHUs OPraHU3MOB
u 00 okpyxarmieil cpene. DakTopbl CpeAbl U WX KIacCU(pUKAIUS.
3aKOHOMEPHOCTH JIEUCTBUSL IKOJOTHUYECKUX (PAaKTOPOB CPEJbl HA OPTaHU3M.
[Ipenensr BetHOCTMBOCTH. [[OHATHE O MTUMUTHPYIOMHX (DAKTOPAX.



CBer B ku3HU oOpranu3MoB. @DoTomepuosq U (POTONEPUOAU3M.
DKOJIOTUYECKUE TPYNIIbl PACTEHHI MO OTHOLICHHUIO K CBETOBOMY PEKHMY B
cpejie oOuTaHusl.

Temmeparypa kak s3xonoruueckuit pakrop. [Ipucrnocodnenus pacreHuit
Y KUBOTHBIX K PAa3JIMYHBIM TEMIIEPATYPHBIM YCIOBUSAM CPEJIBI.

BnaxxHocTh Kak skosornueckuit paxrop. [Ipucnocobiienns pacteHuil K
Pa3IMYHOMY BOJTHOMY PEXUMY.

[IpucnocoOneHust KUBBIX OPraHU3MOB K CE30HHBIM pHUTMaMm YCIOBUUI
Cpeabl OOMTaHMS.

Cpenbl XKM3HM M aJantaiMd K HHUM OpraHu3mMoB. BojaHas cpena.
Alantaiuy OpraHu3MOB K )KU3HU B BOJIE.

HazemHo-BO3ymIHass W TOYBEHHAsi Cpeabl OOWTaHUs. AanTanuu
OpPraHU3MOB K KU3HHU B HA3€MHO-BO3YIIHOW CPEZIE€ U MOYBE.

JKuBoii opranusm Kak cpeaa oOuTaHus. AJanTaluuu K *KU3HU B IpyrOM
OpraHU3Me — Mapa3uTU3M.

YenoBek B OKpYyXarollIeH cpee

Brnusuaue abuotnyeckux (pakTopoB Cpejbl Ha YEIOBEKa U €ro 37J0POBLE.

AJnanraruy opraHu3Ma 4ejioBeKa K aOMOTHIECKUM (haKTopam.

Brnusaue  Omotmueckux  (AKTOpOB HA  OpraHuM3M  4YeJOBeKa.
HebmaronpusiTHoe BIHWSHUE aHTPOIOTCHHBIX (DAKTOPOB HA OpPraHU3M
YeIIOBEKa.

BnusHue TEXHOIOTrMUECKOU NEATENBHOCTH YEJIOBEKA HA OKPYIKAIOILYIO
cpeny u ero 370poBbe. OCHOBHBIC XUMUYECKUE 3arpsI3HUTENH BOJIbI, BO3AYyXa,
MOYBBI, KUJIHINA YeJIOBeKa. Mepbl, HanpaBiICeHHbIC Ha CHMYKEHUE 3arps3HEHUS
OKPY>KaIOIIel Cpeibl BPEIHBIMU BEIIECTBAMHU.

[luma wu 37g0poBbe. [lutarenpHble BemecTBa W WX (PYHKIIWU.
DKOJIOTHYECKUE TTPOOIEMBI MUTAHKUS COBPEMEHHOTO YEIIOBEKA.

Pa3zMHOXk€eHHE U UHAMBUAYAJIBHOE Pa3BUTHE OPTraHU3MOB
Pazmuoxenune  opranusmoB. IloHsatue  pa3smHOXeHusA.  TuIbl
pasMHokeHus. OTIUYUTEIbHBIE OCOOCHHOCTH OECIOJOTO0 W TOJIOBOTO

Pa3MHOXKECHHUS.
becnonoe pasmuoxenne. @opmbl 0eCmoIoro pa3sMHOXKEHHUS: JCICHUE
OJTHOKJIETOYHBIX OpTraHUu3MOB, criopoobpaszoBaHme, MOYKOBaHUE,

dbparMeHTaIus, BEreTaTuBHOE Pa3MHOKEHHE.

ITonoBoe pasmHoxenue. [IoHsITHE MOTOBOTO pa3MHOKEHHUS U MOJIOBOTO
nporecca. [loHsiTHe O AUMIOUAHOCTH M TarIoWAHOCTH. OceMeHEeHHEe U
OIUI0JI0TBOpeHUE. YepenoBaHue CrocoOOB Pa3MHOXKEHUS W TOKOJEHUM B
’KU3HCHHOM IIMKJIE PACTEHHUIA.

[TapTenorenes3 — ocobas popma MoJIOBOrO pa3MHOKCHHS.



OHTOrenes. [lonsaTHE OHTOTE€HE3A. OMOpHOHaIBHOE "
MOCTAIMOPUOHATILHOE Pa3BUTHE.

OHTOreHe3 venoBeka. IMOPUOHAIBHOE pa3BUTHE uelioBeka. BriusiHue
YCIOBUW  OKpY)KalomeW  cpelbl Ha  BHYTPUYTPOOHOE  pa3BHUTHE.
[TocTaMOpUOHaNbHOE pa3BUTHE 4YeloBeKa. Bo3pacTHbie MEPUOJIbI KU3HU
YeJIOBEKa OT POKJICHHUS 10 CMEPTH U KX OCOOCHHOCTH.

Bun u nonymsnus

Bung — Owonormueckas cucrema. I[lonstue Buaa kKak (Qopmbl
CyLIECTBOBAHUSA KU3HU. Kpurepun BHUA (Mopdoornueckui,
bU3noNOruUeCcKuid, OWOXUMHYECKUM, TEHETHYECKUM, DKOJOTHUUYCCKHUH,
reorpaduueckuii). Apean suaa. [lonsarre o0 sHIEMUKAaX U KOCMOIIOJIUTAX.

[Tonynmsmmst —  CTPpYKTypHass €AWHHUIIA CYIIECTBOBAaHUS  BHJIA.
Xapakrepuctuka monyasnud. CBOWCTBA  TOMYJSAINHMH:  YUCICHHOCTD,
IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh. CTPyKTypa MOIYJSIUU. 3HAYCHUE
COXpaHEHUs W TOJJCP>KaHUs CBOMCTB IOMYJISIIIUHU JJI €€ CYIISCTBOBAHUS U
COXpaHEHHUS BHJAa B IICJIOM. 3HAUCHHE 3HAHUN O CBOMCTBAX M CTPYKTYype
MOMYJISIITAN JIJIs1 TPOTHO3WPOBAHHKS €€ Oy IyIEero CymecTBOBAHMS.

DKocucTeMa — OCHOBHAs eIMHUIIA OUOChephI

DKocucTemMa Kak eIMHCTBO OMoTONa U OMoleHo3a. buoneHnos u 6uoror.
CBsi3u OpraHu3MoB B OMOLIEHO3aX: TpOpUUYECKHUE, TOMUYECKUE, (OPUUECKUE,
dhabpuueckue.

Tunsl 6MOTUYECKUX B3aUMOOTHOIICHU OPraHu3MOB B OHMOIIEHO3AX.

[lonsiTue o0 BHUIOBOW CTPyKType OuorieHosa. IIpocTpaHcTBeHHas
CTpYKTypa OHOILIEHO3a: BepTUKalbHAas (SIPYCHOCTb) U TOPU3OHTAIbHAS
(MO3aMYHOCTb).

Okocucrtema. buoreonieno3. CtpykrypHbie U (QyHKIIMOHAIbHBIE OJOKU
skocucteMbl. llenn u ceru nurtanud. [lacTOuniHble W JETPUTHBIE UEIH.
Tpoduueckue ypoBHU. OIKOJIOTMUECKHME NUpaMuAbl (IUpamMuga Yuced,
nupamuga oruomacc, nupamua sHeprun). [lpasuno Jlunnemana. I[louarue o
oromacce ¥ MpOAYKTUBHOCTH IKOCHCTEM.

Hunamuka skocucteM. [TIoHSATHE 3KOTOrMYECKON CYKIIECCUU.

ArposkocucTeMbl M WX OCOO€HHOCTH. [loHSITHE arpoIKOCHCTEMBI.
OTnuyue arpo’KOCUCTEM OT ECTECTBEHHBIX dKocucteM. Pa3sHooOpasue
arpoO3KOCHUCTEM.

buocdepa — xxuBast o6o10uka 3emMiau
buochepa m ee rpanmmpl. Ilorstue Owmocdepsl. I[IpoTsKeHHOCTH
omocepsl M ee TpaHUIlbL. YCJIOBHS CYIIECTBOBAHUS >KMBBIX OPTaHU3MOB.
Crpykrypa Ounochepsnl. XKupoe, OMOreHHOE, KOCHOE U OMOKOCHOE BEIIECTBO
oumocdepsl.



[lonsiTue o0 OWOreOXMMHUYECKMX (YHKIMSAX JKUBOTO BEIIECTBA!
YHEPTreTUYECKOM, ra3oBoii, KOHLIEHTPAIMOHHOM, OKHUCIIUTEIBHO-
BOCCTAHOBUTEIIbHOM.

Kpyrosopor BemectB B Ouochepe. KpyroBopoTsl BOIBI, yriepoja,
KHCIIOpoJia. buorennas Murpaiys aToMOB, POJIb OPTaHU3MOB B KPYTOBOPOTE
BEIIECTB.

[TousiTe 00 3BOJIIOIUU U CTAOMIIBHOCTH OMOC(hEpHI.

Yenoek u 6uochepa
DKoJIorM4ecKkue MpoOsieMbl Jieca, CEIbCKOrO0 XO3iWCTBAa W TOPOJA.
[IpyunHabl  yTparthl  OuWopasHooOpaszusi  (pa3pylIeHHE  MPUPOIHBIX
MECTOOOUTaHMM BHUJA, YpE3MEpHas aHTPONOreHHas Harpyska). I[lytu
COXpaHeHHs  Ouosormueckoro  pasHoobOpasusa.  Croenualn3upoBaHHBIC
OXpaHsSeMbIe TEPPUTOPHU: 3aNOBEIHUKH, 3aKa3HUKH, HAIMOHAIBHBIC TapKH.
KpacHble KHUTH.

XVAMHYECKUE KOMIIOHEHTHI )KMBBIX OPraHU3MOB

ConepxaHre XUMHYECKUX 3JIEMEHTOB B opranusme. [lonstue o Mukpo-
M MAakpoOdJIEMEHTAaX. BaHeWIne Makpo- MW MHUKPOIEMEHTBI M HX
ounonoruyeckasi pob.

XVWMHUYECKUE COCTMHEHUS B KUBBIX OPTaHU3MaXx.

Heoprannueckue BeniectBa. Boma u ee poiib B JKHU3HU KHMBBIX
opranu3moB. [lonsTue o ruapoUIbHBIX U TUAPOPOOHBIX COETUHEHUSX.

MuHepanpHbI€ BeIleCTBAa M WX OWonornyeckoe 3HaudeHue. [lonstue o
KHCIIOTHOCTH CPEJIbI.

Opranunueckue BemiectBa. Ilonsitue o Ouomosiekynax. Maibie
OpPraHMYECKHUE MOJIEKYJIbl, MOHOMEPHI, OMOTOIUMEPHI.

[lonsitTue 00 amMuHOKMCIOTaX, MNenTUAax U Oenkax. YpOBHHU
opraHu3aluu  OenKoBbIX Mojekyd. (OOpa3oBaHME TENTUIHON CBS3M.
MHuoroo6pasue u cBOCTBa OEIKOB U UX PYHKIIUU.

[lonsiTie 0 MOHO-, OJIUTO- U TMoOJucaxapujaax. buosornuyecku BakxHbIE
noyicaxapuapl (Kpaxmal, TJMKOIeH, LeJUI0ia03a, XWuThH). DOyHKuun
YTJIEBOJOB.

[Tonsitne o >xupax (Tpuriunepuaax), pochonunumax u crepougax.
OyHKIMHY JIUTHIOB.

[lonsiThe O HYKJIEMHOBBIX KHCIOTaX. AB3OTHCTbIE OCHOBAHUS,
nykieotuabl. Ctpoenne u pynknuum JIHK. Crpoenue u ¢ynkuuu pPHK,
TPHK, nPHK (MPHK).

ATO®. Crpoenue u pynkuus ATO.

[TonsiTie 0 OMOJOTMYECKH AaKTHBHBIX BEIECTBaX. BuUTaMHMHBI U HX
¢yukiuu. IloHaTHe 0 ropMoHax, MX XHUMHUYECKOW MpupoAe U (QPYyHKLIHUAX.



[lonsitue o dQepomonax, ankamouaax u ux QyHkuusax. Ilonstue o0
AHTUOMOTHUKAX U UX WCIIOIb30BAHUH.

Krnerka — cTpykTypHast 1 QyHKIIMOHATIbHAS €IUHHUIIA )KUBBIX OPTaHU3MOB

Knerounoe crtpoenne opranu3moB. Kiietka — CTpykTypHas H
(yHKIMOHANbHAA €MHMIA opranu3Ma. KiierouHasi Teopus U €€ OCHOBHBIE
MOJIOKEHUS.

OOuuii mnaH cTpoeHust KiIeTKUu. MHorooOpasue kieTok. EnuHbii
OoOlMi TJIaH CTPOEHHS KIJIETOK: MOBEPXHOCTHBIM ammapar, LHUTOIUIa3Ma
(ruanoruiazmMa, OpraHOU/Ibl, BKIIFOUEHHUS, IIMTOCKENET), SCPHBIN anmapar.

[ToBepXHOCTHBIN ammapar KiaeTku. l{urormasmaruueckas meMmOpaHa
(mnazmanemma). XUMHUYECKHUM COCTaB, CTPOEHUE U (DYHKIIMHU TUIa3MajJIeMMBI.
[IpencraBnenue 0 crocobax TpaHCIIOpTa BEILIECTB qyepe3
[UTOIIA3MAaTUYECKYI0 MEMOpaHy.

[Muronna3sma. ['nanominasma — BHYTpEHHSIsI Cpella KIIETKA. XUMUYECKUN
COCTaB M (PYHKILIMH TMAJIOIIIa3MBl.

[{uTtockeneT — MEXaHMYECKHUI KapKac [IUTOIUIa3Mbl, €T0 OpraHu3alus 1
bynkurr. MUKpoprIaMeHThl 1 MUKPOTPYOOUKH.

OpraHouibl UTOIIA3MBI, UX CTPOCHUE U (PYHKITUH.

Snpo kneTku, ero crpoeHue U GyHKIHH. XPOMOCOMBI.

OcoOeHHOCTH CTpOEHUsI KIETOK Mpo- U JykKapuor (Oakrepuid,
IPOTUCTOB, TPUOOB, PACTEHUH, )KUBOTHBIX).

Knerounsiti muki. WMutepdaza u ee nepuonanl. Permukarnus JIHK.
Muto3. @a3pl MuTO3a. AMUTO3. MUTO3 Kak OCHOBa OECIIOJIOr0 pa3sMHOKECHUS
YKapUOTUYECKUX OPTraHU3MOB, POCTA, PA3BUTHUSI U BOCCTAHOBJIEHUS TKAHEU U
OpraHoB.

Meiio3 — 0coObIii croco0 IeNeHUs] dYKAPUOTHUECKUX KIETOK. Dasbl
Mmeno3a. CrpoeHue MoJoBBIX KieTOK. OOpa3oBaHHE MOJOBBIX KIETOK Y
MJIEKOTUTAIOIIMX (CIIEPMATOTEHE3 U OOTECHE3).

OOMeH BelecTB U Mpeodpa3oBaHUE IHEPTUU B OPTaHU3ME

OO6mras xapakTepucTuka oOMeHa BEIECTB U MPeoOpa3oBaHUs SHEPTHUH.
[Tonsarue oOMeHa BemiecTB (MeTabomm3Ma). Katabomn3m n aHaboIu3M — JBeE
CTOPOHBI METa00JIM3Ma, UX B3aUMOCBSI3b U 3HAUCHUE.

Karabommsm. ITlomsitue o cragusx (dTamax) KIETOYHOTO JIBbIXAHUA.
CyMMapHOe ypaBHEHHE MMOJHOTO OKUCIICHHS TJIIOKO3bl. bposkeHue, ero BUbI
U TIPAKTUYECKOE 3HAUCHHUE.

Anabonuzm. ®orocuntes. [lonstue porocunTeza. DOTOCUHTETUUECKHE
MUTMEHTBl M WX Jokanuzaius. [loHaTHe o0 CBETOBOM W TEMHOBOW (hazax
doTocwHTE3a W Tporeccax, MpoTekarmux B 3TuX (azax. CymmapHoe
ypaBHeHHE (OTOCHMHTE3a. 3HaUeHHEe (POTOCUHTERA.



[TousgTHE O TEHETUYECKOM KOJIE U €ro CBOMCTBax. buocuHres Oeika u
€ro 3Tarbl: TPAHCKPUIIUS U TPAHCSALKA. POJIb HYKIEMHOBBIX KHCJIOT B 3TUX
mpoIieccax.

Ponp perymsanum 1 *MMMYHHOM CUCTEMBI B MOIIEPKAHUH ITOCTOSIHCTBA
BHYTPEHHEW Cpebl OpraHu3ma

3HauE€HHE IOCTOSTHCTBA BHYTPEHHEH cpelbl sl (PYHKUMOHUPOBAHUS
KJIETOK MHOTOKJIETOYHOTO OPTaHU3Ma.

Perynsuust  ku3HeHHbIX — (QyHKIMM ~ opranu3ma. [loHstHe o
camoperyianuu. Perynsmus GyHKIuA y pacteHuid. Perynsaius KU3HEHHBIX
byHKIMI opraiu3Ma )KMBOTHBIX. HepBHast U ryMopalibHAs pETyJISIIIHS.

NmMmyHHass cucrema W €€ poOJib B IOAJACPKAHUM IMOCTOSIHCTBA
BHYTpeHHEN cpeapl opranu3ma. [lonarne o0 oOmiel (Hecnenupuyeckoi)
3allMTE OPraHU3Ma: KOKHbIE TOKPOBBI, CIIM3UCTHIE 000JIOUKH, HUHTEPPEPOHBI,
cUCTEMa KOMIUIEMEHTAa, (harouTo3, BocnaieHue. [lonstue o cnenuduueckoin
UMMYHHOH 3amurte. Opranbl MMMYHHOU cucteMbl. AHTuTena. [lonstue o0
MMMYHHOM OTBETE, UMMYHOKOMIIETEHTHBIX KJIETKaX. BTOpUYHBIN UMMYHHBIN
OTBET. AJuieprus.

HacnenctBeHHOCTh M HI3MEHYMBOCTH OPTaHU3MOB

3aKOHOMEpPHOCTH  HACJIECIOBaHHUS  MPU3HAKOB,  yYCTAHOBJICHHBIC
I'. Mennenem. IloHsATHE HACIEICTBEHHOCTM W WU3MEHUYMBOCTU. M3ydeHue
HacieacTBeHHOCTH . Menaenem. Monorubpuanoe ckpemuBanue. [lonstue
O JIOMHUHUPOBAaHHUH, JIOMHUHAHTHBIX M PELECCUBHBIX MNPHU3HAKAX. 3aKOH
eIMHOO00pa3rs ruOPHUIOB MEPBOro MokojieHus (mepBbiid 3akoH [. Menaens).
3akoH pacuierneHus (Bropoi 3akoH I'. Menpaens). [lutonorndyeckre oCHOBBI
HACJEIOBaHUS  TPU3HAKOB  MPU  MOHOTHOPHUIHOM  CKpEIIMBAHUHU.
CraTucTU4ecKuid XapakTep 3aKOHOB HACJIEJOBAHUSA MPU3HAKOB IMPHU
MOHOTHOPUIAHOM cKpeniuBaHuu. [IoHsATHE O TOMUHAHTHBIX U PEIECCUBHBIX
reHax. [lonstue 00 aymienbHBIX FeHaX, TEHOTUIE U (PEHOTHUIIEe, TOMO3UTOTE U
rE€TEPO3UTOTE.

B3auMogencTBre  ajuieNbHBIX T€HOB: MOJIHOE JIOMHUHHUPOBAHUE,
HEMOJIHOE JOMUHUPOBAHUE, KOJOMUHUPOBaHUE. [[oHATHE O MHOKECTBEHHOM
ajuienu3Me. AHaAIU3UPYIOLIEE CKPEIIMBAHNUE.

JuruOpuaHoe CkpemmuBaHue. 3aKOH HE3aBUCHMOIO HACIEOBAHUS
npu3HaKoB (Tperuii 3akoH ['. Mennens).

XpOMOCOMHAsI TEOpUs HACIEACTBEHHOCTH. lIOHSTHE O ClLEemIeHHOM
HAaCJICIOBAaHUH, rpynmnax CLICTUJIECHUS, KPOCCHUHTOBEDE, 4acToTe
KpoccuHrosepa. I'enernueckue kapThl. OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM
TEOPHUU HACIICICTBEHHOCTH.



I'eneTnka nosa. [loHsATHE MOJIAa U MOJOBBIX Pa3IUYA. XPOMOCOMHOE
ompeneneHre mona. I[loHATHE O MOJIOBBIX XPOMOCOMAax M ayTOCOMax.
OcoOeHHOCTH HACIIeIOBaHUS MTPHU3HAKOB, CIETIJIEHHBIX C TTOJIOM.

['eHOTHII KaK IIEJIOCTHAS CUCTEMA.

N3menuuBocTh Opranu3MoB. Posib reHoTuia U yCIOBUM Cpelabl B
dbopMupoBaHUM TpU3HAKOB. DOpPMBI H3MEHUMBOCTH: HEHACJEICTBEHHAs
(MoauduKalMOHHAs) M HACTEACTBEHHAs (T€HOTUIIMYECKAs) U3MEHUUBOCTD.

Monudukarnmonnas nsmenunBoctb. Hopma peaknuu. CTaTucTUUeCcKUe
3aKOHOMEPHOCTH MOIU(PUKAITHOHHOMN M3MCEHUYMBOCTH. 3HayeHHUE
MOU(PUKAITMOHHON N3MEHYUBOCTH.

I'eHoTunMyeckas W3MEHYMBOCTL U e¢ BuAbl. KoMOuHaTHBHAS
U3MCEHYHUBOCTb. MyTtanmonHas M3MEHYHUBOCTb. CrioHTaHHBIC u
WHIYyLIUpOBaHHbIC MyTaluu. [[oHsITHE 0 MyTallMM U MyTareHHbIX (haKTopax.
['eHHBIE, XPOMOCOMHBIE U T€HOMHbIE MmyTauuu. (ComaThudyeckue u
F€HEPATUBHBIE MyTaluu. JleTalbHbIE, TMOyJNETaJbHbIC, HEUTPAIbHBIE U
MOJIE3HBIE MYTAIlMU. 3HAYEHUE T€HOTUITNYECKOM N3MEHYNBOCTH.

OcoOeHHOCTH HACTEACTBEHHOCTH M HW3MEHUYHMBOCTH Y UEJIOBEKA.
MeTonpl HW3y4e€HUs HACJIEACTBEHHOCTM M HM3MEHUYMBOCTH  YEJIOBEKA:
reHEaJOTHIECKUM, OJIM3HEIIOBBIN, ITMTOICHETUUECKUI, IepMATOTTIH(PUICCKHM,
OMOXMMHUYECKHUH.

HacneacrBenHbie 0ose3Hu YeJI0BEKa. ['ennsie 007e3HU
(benunkeTonypusi, remoduiaus). XpPOMOCOMHbIE 00Jie3HU (CUHAPOM
Kolaubero Kpuka, cuHapom Illepemesckoro — TepHepa, cuHIpoM

MOJTMCOMUHU 0 X-XpoMocoMe, cuHapoM KisitHbenbrepa, cuaapom JlayHa).
[IpodumakTrka, TMarHOCTUKA M JICUCHHUE HACIICACTBCHHBIX OOJIC3HEH.

Cenekuusa 1 OMOTEXHOJIOTHS

Cenexuusi pacTeHUM, )KUBOTHBIX U MUKpoopranu3moB. [loHstue copra,
nopojibl, mrammMa. OCHOBHBIE HAIIPaBJICHUSI COBPEMEHHOM CENIEKIUU. DTalbl
CEJICKIIMOHHON  paboThl. MeToabl CeNeKUUU: HCKYCCTBEHHBIH OTOOD
(MaccoBbIi U WHIUBUyJIbHBIN), MHAYUAPOBAHHBIN MYTareHes,
rubpuauzanus (MHOPUIUHT U ayTOPUIWHT), OTAAJICHHAs THUOPHUAM3AIHAL.
[IpeogosieHe CTEPUIBHOCTH  MEXBHJIOBBIX TruOpugoB. JlocTuxeHus
COBPEMEHHOM CEJICKIIUU.

OcHOBHBIE HampaBjeHUS OMOTEXHOJOTUU. [loHSATHE OMOTEXHOJIOTHH.
OOBeKTI U OCHOBHBIE HampaBjieHUs OuoTrexHosioruu. Kierounas wu
reHeTuueckas urwxkeHepus. [lonydeHue TpaHCTEHHBIX PACTEHHUM U KUBOTHBIX.
Yenexu M JOCTMIXKEHHMS TEHETHYECKOW WHXKeHepuu. ['eHHas Teparus.
['eneTnueckas MH)KeHepusi 1 6M00E30MaCHOCTb.

OBOMIOLMSA OPraHUYECKOTO MUPa



I'mnoTe3pl  MPOUCXOXKACHUS  KU3HMU. OCHOBHBIE ~ THIIOTE3BI
MIPOUCXOKICHUS KU3HU Ha 3EMIJIE.

Wctopus pa3BuTHs 3BOTIOIIMOHHBIX B3TJIA10B. [loHATHE OMOTOTHYeCKOH
sBoJIIOIIMM. PazButre 3BosonMoHHbIX B3MsiAoB (OK. b. Jlamapk, Y. /lapBuH,
CUHTETUYECKAs TEOPHUSI IBOJIIOIIUHN ).

CoBpemeHHble TIpeAcTaBiieHUss 00 sBomonuu. [lomymsmus ——
AJIEMEHTApHAs €IMHULA YBOJIOLIUH. DIEMEHTAPHOE IBOJIIOIIMOHHOE SIBJIICHUE.
['enernueckoe pa3HooOpazue B nONysAUUsIX. Ponab MyTalMOHHOW U
KOMOMHATHBHON M3MEHUYMBOCTH. Murparuu (MOTOK TeHOB). BOJIHBI JXKU3HH,
npeid reHoB, U30JIAIMS. DBOTIOMMOHHAS POJIH MOAUGMUKAITHN.

JBrKymue Cuiibl W pe3yJbTaThl dBoJonuH. BugoobpazoBaHue
(ayTomaTpruYecKoe ¥ CUMITATPUIECKOE).

MaxkposBoirouss U €€ JokaszaresibCTBa. [loHATHE MaKpOIBOIIOLUM.
CpaBHUTEIBbHO-aHATOMUYECKHE, MAJICOHTOJIOTUYECKUE, dIMOPUOTIOTHUECKHUE,
MOJIEKYJISIPHO-TEHETUYECKUE TOKA3aTEIbCTBA SBOJIIOLIHH.

['maBHBIE HampaBiieHUs 3BOJOIMU. [Iporpecc u perpecc B 3BOJIOLUH.
[Tonarue o MyTAX JOCTIKEHHS OWMOJOTHMYECKOro IIporpecca (aporeHes,
aJiorenes, kararenes). CriocoObl OCYIIECTBICHUS IBOIIOIIMOHHOTO MpoIiecca
(nuBepreHuyrs, KOHBEPreHIINs ).

[Iponcxoxnaenne W 3BOJIOLMA  YEJIOBEKA. dopMHUpOBaHUE
IPEACTABICHUI 00 3BOJIIOIMHU YelIoBeKa. MecTO 4eloBeKa B 300JI0THYECKOM
CUCTEME.

OTanbl M HaNpaBJ€HUsS SBOJIOLMU YenoBeka. lIpeacraBienust o
NpEAIUIECTBEHHUKAX 4YeloBeKa. ABCTpajonuTeku. JIpeBHeWlne mroau.
Yenosek ymenbid. YenoBek npsiMoxomsamui. JpeBHUE U UCKONAEMBbIE JIFOU
COBPEMEHHOI0 THIIA.

JIBrKymue Cuiibl aHTpormoreHe3a W ux crnenuduka. [Ipeanocsuiku
aHTpomorene3a. buonorndeckue M couuayibHbie (HAKTOPHI aHTPOMOTEHE3A.
KauecTBeHHbBIC OTIIMYMS YETIOBEKA OT APYTUX MIICKOMUTAOIIUX.

UenoBeueckne packl, MX MPOUCXOXKIACHUE M E€IAUHCTBO. Pacusm.
Oco0eHHOCTH ABOJIIOIMY YEJI0BEKa HA COBPEMEHHOM JTarle.

MHorooOpasue xKu3Hu — pe3yJIbTaT IBOTIOLHH.

[NEPEYEHDb BUOJIOIMYECKUX OB'BbEKTOB,
KOTOPLIE AGUTYPUEHT JOJUKEH HA3BIBATD, XAPAKTEPU3Y A
BUOPA3HOOBPA3UE KMBOI'O MUPA
bakrepuun
Hudrepuitnas mnanoyka, TyOepKyJie3Has Tajoyka, CTOJIOHAYHAs
MaJIoyKa, 4YyMHasl ajJ04YKa, KALIeYHas Majg04Ka.
[MnanoOakTeprn: MUKPOILMCTUC, OCHUIIIATOPHSI, HOCTOK CIIMBOBHIHBIMH,
CIIUPYJIMHA.
[IpoTtuctsl



I'eTeporpodubIc: ameba 0ObIKHOBEHHAsS, MHPY30pHs TydebKa.

OIHOKIIETOUHBIE BOJIOPOCIIU: aBTOTpO(HBIE (xmopenna),
aBTOreTepOoTPOPHBIC (XJTaMHUIOMOHA/IA).

MHOTOKJIETOYHBIE BOJOPOCIHU: 3€JIEHbIE BOJOPOCITU (Cruporupa,
yJibBa), Oypble BOJIOPOCIH (JJTaMUHAPUST).

['pulsI

[InecHeBbIe TPUOBI: MYKOpP, IEHUITUILI.

Hpoxoxu.

[Insmounsie rpuObI: Oenbiii rpud (0OPOBUK), TO0EPE30BUK, CHIPOCIKKA,
[IAaMIIUHBOH, PBDKHUK, MACIEHOK, MYXOMOp, OJieqHas MoraHka, JIMCHYKA,
MOJOCUHOBUK.

['puObI-nIapa3uThl: TPYTOBUK.

JInmanHuku

[erpapust ucinanackas, KJIaJoHUs, KCAHTOPUSI.

CnopoBble pacTeHHs

Mxu: KyKyIIKUH JieH, CharHyM.

[TarnmopOoTHHUKY: MU TOBHUK MY>KCKOU, OPJISIK OOBIKHOBEHHBIH, CAIbBUHUS
IJIaBakoIasi, CTpayCHUK OOBIKHOBEHHBIN, KOUEIBIKHUK KEHCKUH.

CemeHHbIE pacTEHHS

['onocemeHHble pacTeHUsA: COCHAa OOBIKHOBEHHAs, €7 €BpOIICHCKasd,
MO KEBEJIbHUK OOBIKHOBEHHBIN, TUCTBCHHUIIA, TYS 3amajiHasl.

[TokpbITOCEMEHHBIE PACTEHUS.

Pa3noob6pasue )Ku3HEeHHBIX (HOpM.

Hepessws: n1y0, muna, 6epesa, KiieH, psOuHa.

Kycrapuuku: cupenb, KanuHa, KpYyIIMHA, JeInHa, OCPECKIIeT.

Kycrapunuku: uepHuka, KIIOKBa, OpyCHUKA, TOTyOHKa, BEPECK.

TpaBsl:

OJIHOJIETHHE: TIACTYIIbs CYMKa, CypernKa, ropox, orypelr;

JIBYJIETHHE: MOPKOBb, CBEKJIa, KalyCcTa, JOHHUK;

MHOT0JIETHUE: OYyBAaHYHUK, MBIPEH, MOJIOPOKHUK, KyTICHA.

Jlukopactyiiye pacTeHUs: OBCSHHUIIA, MSATIUK, OYUTOK, THUMBSH,
BEPOHHUKA, POCSHKA, 0aryIbHUK, KyOBIIIIKa, NBaH-Yal, JIAHIBIIT MAUCKHM.

KynbTypHble pacTeHusi: MOPKOBb, CaxapHasl CBEKJia, pera, OprOKBa,
parc, MOJCOJTHEYHHK, (acoiib, SOJOHSA, TpyIlla, BHIIHS, CIUBa, abpHKOC,
KapTodens, ToMaT, KyKypy3a, poKb, MIIICHNIIA, SIMEHb, OBEC.

JKuBOTHBIE

Tun KumeuynononocTHbIe: THAPA, TOJISIpHAS MeIy3a, aKTUHUSA, MEIy3a-
KOPHEPOT.

Tun Ilnockue depBu: MuIaHapuisi, MEUYCHOUHBIA COCAIBIIUK, OBIYWIN
L[CTICHb.



Tun Kpyribsle uepBu: ackapuabl (4eIoBedecKas, JOaanHas, Komaybs),
OCTpHUlla JETCKas, TpPUXUHEIUIa, HeMaroAbl (kapTodenbHas, cTeOyeBas,
JTyKOBas).

Tun KonpuaTbie 4epBu: T0KAEBON YepBb, TPYOOUHUK, HEPEHUC, TIATIOJIO,
MUSIBKY (JIOXKHOKOHCKAsI, MEAUIIMHCKAS).

Tun Mosmrocku:

OptoxoHorue (BUHOTpajHas YJWUTKA, CAJOBBIM CIU3€Hb, MNPYIOBUK
OOBIKHOBEHHBIN );

IByCTBOpuUathie (0e33yOKa, rmepaoBrila OOBIKHOBEHHAS, MU );

roJIOBOHOTHE (KaJlbMap, KapaKkaTulla, OCbMHHOT).

Tun YnenucroHorue.

Kitacc PakooGpa3Hbie: peuHo# pak, MUPOKONaIbId pak, Kpad, KpeBeTKa,
nadHus, MUKIOMN, IUTCHb.

Kiacc IlaykooOpa3Hbie: mayk-KpeCcTOBUK, CKOPITUOH, MayK-CEHOKOCEII,
KJIeIIU (4€COTOYHBIN, UKCOJIOBBIN, TTBLICBOM).

Kiracc Hacekomple.

HacexoMble ¢ HETOJIHBIM MPEBPAILICHUEM

Otpsin CTpEeKO3bl: CTPEKO03a OOBIKHOBEHHASI.

Otpsin [IpsaMokpbLIbIe: Ky3HEUHK 3€JICHBIN, CapaHya, MEABE/IKA.

Otpsin Kitonsl: KION-riaajsliil, BOJIOMEpPKa, KIOM-CONIATHK.

HacexoMpble ¢ MOJTHBIM MTPEBPAIICHUEM:

Otpsan Kectkokpsuible, Wi JKyku: MaliCKAM KYK, XKYy>KEJIHIA, KYK-
0JIEHb, 00KbsI KOPOBKa.

OTtpsig Yemnryekpoiibie, i baGodku: OpakKHUK, TYTOBBIN IISIKOMPS/I,
MaJIBIA HOYHOM NABJIMHUM TIJ1a3.

Otpsin [AByKpbLble: KOMHATHAs MyXa, OBOJ, KOMap.

Otpsin IlepenoHYaTOKpbUIBIE: MOXOBBIM HIMEIb, MEIOHOCHAS MYela,
oca, MypaBem.

Tun XopoBele.

Kinacc XpsieBbie pbiObl: akyJibl (TUTpoBasi, Oenasi, KUTOBasi), CKAaThl
(ruranTcKasi MaHTa, FJIEKTPUUECKUM, CKAT-XBOCTOKOJI).

Kiracc KocTHbie phIOBbL.

Otpsin OceTpooOpasHbIe: CTEPIISIb.

Otpsn JlococeoOpa3nbie: TopOyIIa, KeTa, cémra, pydubeBas hopeb.

Otpsa CenbacoOpa3Hble: aTJaHTUYECKAs CENbIb.

Otpsin KapniooOpasHsie: Kapii, II0TBa, Jell, Kapach.

Otpsn Kucrenéprie: natumepusi.

Kiacc 3emuoBoHbIE, MM AMPUOUN.

Otpsim  becxBocThie: 0O3epHas JIATYIIKa, TpaBsHAs  JISATYIIKA,
OCTpOMOpJasl JATYIIKa, cepas jkaba, KaMpIlioBas >ka0a, OOBIKHOBEHHAas
KBaKIIIa, )KEPJISIHKA KpacHOOproxasi, 0OObIKHOBEHHAs! YECHOYHUIIA.



Otpsigm XBocTaThle: OOBIKHOBEHHBIM TPUTOH, T'peOEHYATHIM TPUTOH,
OOBIKHOBEHHAs cajlaMaHapa.

Knacc Ipecmbikarommecs:, unu Pentunum.

Otpsan YemyiyaTele: OpbITKas SMIEPULA, KUBOPOISAIIAs SLIECPULA,
OOBIKHOBEHHBIN YK, 0OBIKHOBEHHAsI TaI0Ka, JIOMKasi BEpETEHUIIA, ME/ISTHKA.

Otpsan Kpokomusel: aMEpUKAHCKUN QJUIMTaTop, KanMaH, HWJIbCKUU
KPOKOJWJI, TaBUAJI.

Otpsin Yepemaxu: OoJOTHasi dyepemnaxa, Cpe/lHea3uarckKasl ueperaxa,
3eJIeHas yepenaxa.

Kiacc ITummr.

[ITuier 1ecoB: OOJBIION MECTPBIA ISATEN, TETEPEB, TIIyXaph, KYKYIIKa,
KJIECT, COMKA, YEPHBIN ANCT.

ITTUIBI OTKPBITBIX IPOCTPAHCTB: CEPBIN KYPaBJIb.

[ITuiel BOJOEMOB U MOOEPEKUIl: KPSIKBA, CEphIM I'yCh, cepas Iaruis,
ne0eab- Uy H.

[Itunel KynbTYpHBIX JaHAIAdTOB: OOJIbIIAsl CUHUIIA, OEJbIA auCT,
OOBIKHOBEHHBIN CKBOpEII, JaCTOUKH (TOpojicKasi, OeperoBas), cepas BOpOHa,
rajika, JoMoBOM BOpoOeii, 0OBIKHOBEHHAS! COPOKa.

XUIIHBIE MITULIBL: OPEN-KAPIUK, ICTPEO-TETEPEBATHUK, OOBIKHOBEHHBIM
KaHIOK, 00JIOTHAsI COBa, (DUIIMH, CKOTIA, 3MEEs/I, yIIacTas coBa.

Kiracc Mnekonuraromue, Win 3BepH.

ITonknacc IlepBo3sepu, wim fAiexknanyuye: yTKOHOC, €EXUIHA.

ITonknacc Hacrosmue 3Bepu, win JKupopoasiue.

Otpsan Cymuarbie: KEHrypy, CyMyarbli MelBeAb (Koana), BOJIK
CyMYaTbIU.

Otpsig Hacekomosiiabie: OOBIKHOBEHHBIM &X, BBIXYXO0Jb, Oypo3yOKa,
OOBIKHOBEHHBIN KPOT.

Otpsin Pykokpwuible: Oypblid yIaH, pbDKas BEYEpHUIlA, MPYyaA0Bas
HOYHHIIA.

Otpsin I'pbI3yHBI: cepas Kpbica, JOMOBasi MbIIb, OOBIKHOBEHHAs
noj¢Bka, OOBIKHOBEHHasi Oenka, OOBIKHOBEHHBIM 000p, oOHAaTpa,
OOBIKHOBEHHBIN XOMSIK.

Otpsim  XwuimHbIe: OOBIKHOBEHHBIM BOJIK, OOBIKHOBEHHAS JIHMCHIIA,
eBpOICIiCKast pBICh, OypbIi MeABEIb, JIECHAas KyHHWIA, pEYHas BBIIPA,
€BpOIENCKas HOPKA.

Otpsin IlapHOKOMIBITHBIE: MUKWWA KaOaH, OJAaropoJHBIA OJEHBb, JIOCh,
eBpornerckuii 3yop, xupad, 0ObIKHOBEHHBIN OETEMOT.

Otpsin HenmapHokonbITHBIE: JIoalb [Ip:KeBanbCKOro, 0cean JOMAITHUM,
3e0pa, YepHBII HOCOPOT.

Otpsn  JlacToHOrME: TPEHIJAHCKHM TIOJIEHb, MOPCKOM KOTHK,
TUXOOKEAHCKUH MOPX.

Otpsig KutooOpasHbie: CUHMI KUT, AeTb(UH.



Otpsin X00oTHBIE: appUKAHCKUM CIIOH, UHIAUMCKUM CIIOH.
Otpsn [Ipumatsl: ropusuia, IAMIAH3€E, OPAHTYTaH.

THUIIBI BUOJIOTUYECKUX 3A/1AY,
KOTOPBIE ABUTYPUEHT JIOJDKEH YMETDH PEIIIATDH
1. lenu 1 ceTu NUTAHUS.
2. Jxonorudeckue nupamuibl, mpasuio 10 %.
3. X¥MUYECKHE KOMIOHEHTHI )KUBBIX OPraHU3MOB.
4. Pennmukamus JJTHK.
5. JleneHue KIeTKU U INIOUAHOCTh KJIETOK.
6. DHEepreTUYeCKHil U MIacTUYECKUil OOMEH.
7. MoHOTHOPHIHOE CKPEIIMBAHUE.
8. lurubpuaHoe CKpelrBaHue.
9. HacnenoBaHue NMpU3HAKOB, CIETUICHHBIX C MOJIOM.

CITMCOK PEKOMEH/IYEMOW JINTEPATYPhI
VII knacc
buonorus : yue6. mocobue mis 7-ro KI. YUpPEKACHUW OOII. Cpej.
obpazoBanus ¢ pyc. s13. o0yuenus / H. JI. JIucoB. — Munck : Hapognas acsera,
2017.—-230 c. : ni.
VIII kimacc
buoniorus : yue6. mocobue misi 8-ro K. YUpekKACHUU OOIl. Cpes.
oOpazoBanusi ¢ pyc. s3. oOyuenus / W.T. bemapux, A.E. benapuk,
B. H. BanoB. — MuHck : Axykansis 1 BeixaBanHe, 2018. — 240 c. : um.

IX knacc
buonorus : yue6. mocobue mist 9-ro KI. YUpeKACHUW OOII. Cpen.
oOpazoBanusi ¢ pyc. s3. oOyuenus / O.JI. bopucos, A.A. AHTUIEHKO,
O. H. PoroxnukoB. — Munck : Haponnas acsera, 2019. — 215 c. : ni.

X Knacc
buonorus : y4e6. mocobue mus 10-ro KiI. ydpexaeHmil oOmm. cpen.
obpazoBanusi ¢ pyc. 3. obOydenus / C.C. Marnemm, B. A. KpaBuenko,
T. 4. dosryn. — Munck : Hapognas acsera, 2020. — 279 c. : ui.

XI knacc
buomnorus : yue6. mocodue mys 11-10 KII. yupexaeHuit 001, cpe.
obOpazoBaHus ¢ pyc. a13. o0ydenus / M. JI. Jlamkos, A. I'. [lecHsikeBuu,
A. M. TI'onoBau. — Munck : Hapoanas acsera, 2021. — 303 c. : u.



