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IIporpamMma BCTYIIUTEIBLHBIX UCIBITAHUN
1o yueOHOMY npeaMeTy «buomorusy
IS TIOJTYYSHHMS OOIIETO BEICIIIETO

U CIICIIMAJIbHOTO BBICIIETO 00pa30BaHus,
2023 rox

[TOACHUTEJIBHA 3AITNCKA

[IporpaMMa BCTYNUTENBHBIX HCHOBITAHUA 10 YYEOHOMY HPEIMETY
«buoiiorusy npeaHasHayeHa Uil JIML, IOCTYIAKOIMINUX B YUPEKIACHUs BBICILIETO
oOpa3oBaHMs ISl MOJY4YEHHsS OOIIEro BBICHIETO U CHEUUAIBHOTO BBICILIETO
oOpa3oBaHuUs.

IIporpamma  CTPYKTypupOBaHa B  COOTBETCTBUM C  OCHOBHBIMU
COJIep>KaTeIbHBIMU JTMHUSAMU OMOJIOTHYECKOT0 00pa30BaHMS.

BerynutenbHble ucnbiTaHuss 10 ydeOHoOMy mnpeamery «buomnorus»
MPOBOAATCA C HCHOJIB30BaHUEM TeCTOB. Conep:KaHue TECTOBBIX 3aJaHUM
ONPEAEIACTCA  HACTOSIIEW  IPOrPaMMOW  BCTYIIUTENBHBIX  MCIIBITAHUH,
yTBepkaAeHHO MunuctepcTBoM oopazoBanusa PecnyOnuku benapyce.

TPEBOBAHUNSA K TIOAT'OTOBKE ABUTYPUEHTOB

Ha BcTynuTensHOM UCTIBITAHUY TIO OMOJIOTUN a0UTYPHUEHT JIOJKEH:

BJ ajJgeTh OCHOBHBIMA OMOJIOTMUECKUMU TEPMHUHAMHU M TOHSTHIMHU,
OMOJIOTUYECKUMU 3aKOHAMU U TCOPHUSMH;

3HAaTh U NOHHUMaT b 00IIHE 3aKOHOMEPHOCTH, TTPOUCXOIAIINE B
YKUBOM NPUPOJIE;

3HAaT b CTPOCHHE U IIPOLIECCHI )KU3HEACSITEIILHOCTH OAKTEPHiA, MPOTUCTOB,
rpu0OB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA;

YyMETBb:

YCTaHABIIMBATh MPUYMHHO-CIIEJACTBEHHBIE CBSI3U MEXIy CTPOCHHUEM U
GYyHKIMSIMA OPTaHOMIOB KIIETKH, OCOOCHHOCTSAMH CTPOCHHUS M (DYHKIIUSIMHU
TKaHEH, OPraHOB M CHCTEM OPTaHOB,;

yCTaHABJIWBATh MPUINHHO-CIICICTBEHHBIC CBSI3U MEXKIy CpeaMU KU3HH U
MIPUCTIOCOOICHHOCTHIO K HUM JKHUBBIX OPraHU3MOB, (DAKTOpAMH M PE3yJIbTaTaMH
IBOJIIOIIHH, JESTEIHHOCTHIO YEIOBEKA U €€ TTOCIIEACTBUSIMU;

MPUMEHATH TOJYYEHHbIE 3HAHWS W HCIOJIB30BaTh WX JUIS: OMHUCAHUS
BOKHEUIINX OHOJIOTMYECKUX IMPOIECCOB; XapaKTePUCTUKH W CPABHCHUS
OMoNOTHYECKMX OOBEKTOB WJIM SIBICHHWH; COCTaBIICHHUS XapaKTEPUCTUKU
OCHOBHBIX CHCTEMATHYECKUX KaTeTOpuil (TUIIOB, OT/IEJOB, KJIACCOB);

penaTb OMOJIOTUYECKUE 3aIauH.



COLEP)KAHME YYEBHOI'O MATEPHUAJIA

MHOI'OOBPA3UE OPI'TAHUYECKOI'O MUPA
Knaccupukauuss opranuzmoB. IlpuHnunel cucrematukd. OCHOBHBIE
CUCTEMAaTUYECKHE KaTerOpUH: BUJ, PO, CEMEUCTBO, OTpPsiA, Kiacc, Tl (oTaen),
napctBo. llapctBa »xuBbIX opranu3smMoB: bakrepun, IIpotuctsl, ['puOsl,
Pacrenus, )KuBoTHsle.

HEKJIETOUHBIE ®OPMbI X)KU3HU — BUPYChbI
Crpoenue BupycoB. IIpOHMKHOBEHHE BUPYCOB B KJIETKY-XO34HMHA.
OOpa3oBaHue HOBBIX BUPYCHBIX yacTull. [lonstue o Bupounax. bakrepuodarn.
Bupycubie 3a0oneBanus. BUY-undexkums. Ilpodunaktuka BHUPYCHBIX
3a00JIEBaHU.

JNOSJIEPHBIE OPTI"AHU3MBI (ITPOKAPUOTHI)

bakrepuu: Pactipoctpanenue u yciaoBus ;ku3nu 6aktepuii. MHOrooopasue
dbopM, 0COOCHHOCTH CTPOCHHSI W TMPOIECCOB >KU3HEACATEILHOCTH OaKTEPHIA.
[Tonsitue o 6akrepusax-rereporpodax (camporpodax, napasurax u CAMOMOHTAX )
u Oaktepusix-aBroTpodax. PasmHokenme Oaktepmii. CriopooOpa3oBaHuE Y
OakTepuil.

Ponp Oaktepuii B mnpupoge. YuacTue B KpPYroBOpOTE€ BEUIECTB,
MOYBOOOPA30BaHNM, CAHUTAPHAS POJIb OAKTEPUil, ydyacTue OaKTepuil B CO3JaHUU
MOJIE3HBIX UCKOTIAEMBbIX.

baktepun B xu3HU denoBeka. Ponb OakTepuii-CUMOMOHTOB B JKH3HU
yenoBeka. Mcmonp3oBanue OakTepuil B MPUTOTOBICHUH MHUIIEBBIX MPOIYKTOB,
MPOU3BOJICTBE MOJIOYHO-KUCJIBIX MPOAYKTOB, KOpMa JUIsl KHUBOTHBIX,
JIEKApPCTBEHHBIX CPEJCTB, B OUUCTHBIX COOPYKECHUSIX.

[Topya mpoAYKTOB MUTAHUS, KOPMa >KUBOTHBIX, MOPAXKEHUE TOMAIIHUX
KUBOTHBIX U KYJbTYPHBIX pacTeHuil. MeTo 161 00phOBI ¢ OaKTEpUAMMU.

bakrepun — Bo30yauTenu OoJjie3HEW ueoBeKa. bakTepuanibHbIC
3a0oneBanusa (dyma, XoJyiepa, KOKIIOMHI, AUTEepus, CKapiaThHa, CTOJIOHSK,
TyOepkynes). [Ipodunaktuka 0akTepuaibHBIX 3a00JICBaHMIA.

[Muano6akrepun. OCOOEHHOCTH CTPOEHUS U KUZHEAEATEIbHOCTH. PoJib B
IKOCUCTEMAX.

ITPOTUCTBI

OO0m1as xapakTepUCTUKA MPOTUCTOB KaK DyKapUOTUUECKUX OPTraHU3MOB.

I'ereporpodubie mpoTucthl. Cpega oOUTaHUsI, 0COOCHHOCTH CTPOEHHUS U
KUZHEJEATEIIbHOCTH Ha IpUMepe aMeObl OOBIKHOBEHHOU, HHGY30pUHU TY PETbKH.
Pons rTerepoTpoHBIX TPOTHCTOB B HKOCHCTEMaX W JKHU3HH YeEJIOBEKa.
[Tapa3uTrueckue NpOTUCTHI (IU3EHTEepUiiHAs aMe0a, MaTSIPUINHBIN TIJ1a3MOJIHI).

ABToTpodHBIE TTpOTUCTHL. Cpena oOMTaHUsA, OCOOCHHOCTH CTPOCHHUS H
KU3ZHEIESITEIbHOCTH Ha PUMEPE XJIOPEILIBI.



ABtorereporpodHbie mpotucThl. Cpema oOuTaHHs, OCOOCHHOCTH
CTPOCHHS W KU3HEACATECIHPHOCTH, MOHATHE O 3aKOHOMEPHOH CMEHE CIocOO0B
Pa3MHOXCHHS Ha PUMEPE XITAMHIOMOHATBI.

MHuorokierounbie mpoTUcThl. Cpemna oOuTanus, 0COOCHHOCTH CTPOCHHS U
KU3HECITSIPHOCTH Ha TPUMEPE 3€JICHBIX BOJOPOCICH (CIUporupa, yiabBa),
Oypbix Bojopociei (namunapus). IlpucnocobneHuss Bogopocieil Kk cpene
oOUTaHUsI.

3HadeHHe BOJIOPOCIEH B AKOCUCTEMAaX, UCIIOJIH30BAHUE YETIOBEKOM.

I'PUBLI

OO6mras  xapakrtepuctuka TrpuOoB. PacmpocTtpanenue, 0COOEHHOCTH
CTPOEHHUS U KU3HEACATEIbHOCTH IPUOOB.

nsnoynsie rpudbl U UX MHOTrooOpasue. OCOOEHHOCTH CTPOCHUS U
KUZHEJEATCIIBHOCTH IUISITOYHBIX TPUOOB. CheI0OHBIE U STOBUTHIC TPUOBI.

[InecueBbie  Tpubbl W Japoxoku. OCOOEHHOCTH  CTPOCHUS U
KU3ZHEJEATEIIbHOCTH HA TPUMEPE MYKOPA, MEHUIWIIIA U IEKAPCKUX JIPOFOKEH.

Ponr rpuboB B 3KOCHMCTeMax. YyacThe B KPYTrOBOPOTE BEIIECTB,
O4YBOOOpPa30BaHUU, CAHUTApHAs posib. CuMOMO3 rpubdoB ¢ pacTeHusiMu. [ prObI-
Napa3uThl, BBI3bIBAIOIINE O00JIE3HU PACTCHUN U )KUBOTHBIX.

3HayeHue TpUOOB B JKU3HU YEJIOBEKA. YIOTpPeOJCHHWE B MHIIY.
KynbTuBrUpoBaHue NUISTIOYHBIX TpUOOB. [TonyueHne aHTUOMOTUKOB, BUTAMUHOB
U JIPYTUX JIEKAPCTBEHHBIX CPeACTB. Vcnosib3oBaHue rpuOOB B XJI€OONEUEHUH U
CBIPOBAPEHUH, BUHOJIEINH, IPUTOTOBJICHUH Kedupa.

OTtpunatenpHas posib Tpu0oB. Pa3pyiienne nzaenuit u3 IpeBECUHbI, KOXKHU,
Oymarmu. IToBpexnenne IIPOJYKTOB IMUTAHUS. [Topaxxenue
CEIbCKOXO3SMCTBEHHBIX PACTCHUM U JOMAIIHUX JKUBOTHBIX. [puOKOBBIC
3a00s1eBaHUs YeloBeKa (MUKPOCIIOPHS U IPYTUe MUKO3bI).

JInmaHuku
JlumaliHuku — cUMOMOTHYECKHE oOpraHu3mbl. CTpoeHHE TaioMa,
MMUTAHUE, PA3MHOKEHUE JUIIAMHUKOB. Ponb B mpupoae, HCIOIb30BAHUE
4yeJI0BEKOM. JIMIaiHUKN — OMOMHIUKATOPBl YUCTOTHI BO3TYIITHOM CPEIbI.

PACTEHUA
OcHoBHbIE mpu3HaKu pacTeHuil. (OCOOEHHOCTH CTPOCHHUS KJIETOK
pactenuil. Pacnpoctpanenue u cpena oburanus pacreHuil. [IpeacraBnenue o
TKaHsIX pacTeHul (00pa3oBaTesibHbIC, TOKPOBHbIE, POBOSIINE, MEXaHUYECKHE,
OCHOBHbIE). MHOTOOOpa3ue pacrenuil. JKusnenuoie Gopmbl pacTeHU (AepeBbS,
KyCTapHUKH, KyCTaApHUYKH, TPABSIHUCTBIE pacTeHus ). Posb pacTeHuil B mpupoe.

CnopoBble pacTeHus
[ToHsiTHE O CIOPOBBIX PACTEHUSIX.



Mxu. PactipocTpanenue u cpena ooutaHus MxoB. JIuctocreOenbHbIE MXU
(3emeHple W c(darHoOBBIE): OCOOCHHOCTH  CTPOCHHMS W TIPOIIECCOB
KU3HEACATCIIBHOCTH. Poilb MXOB B 00pa3oBaHUU OOJIOTHBIX JKOCHCTEM.
Obpa3oBanue u ucnoip3oBanue Topda. Ponb MX0B B mpupoje, UCIOIb30BaHNE
MXOB.

[TanmopotHuku. PacnipocTpanenne, 0COOCHHOCTH CTPOCHHSI U MPOLECCOB
KHU3HENEeATEIbHOCTU. Pa3HooOpa3zue mnamopoTHUKOB. Poib B 3KocHCcTEMaXx,
UCIIOJIb30BAHHE YEIIOBEKOM.

CemeHHbIE pacTEHUS

[TonsiTue 0 cemeHHBIX pacTeHusX. O0I1Iast XapaKTEPUCTHKA TOJIOCEMEHHBIX
pactenuii. PacmpocTtpanHeHue, MHOroo0pasue, OCOOCHHOCTH CTPOCHHUS W
KUZHEJEATECIIbHOCTH. Pa3MHOXKEHME r0JIOCEMEHHBIX. 3HAYEHUE T'OJIOCEMEHHBIX B
HKOCHUCTEMAX, UCIIOIb30BaHNE YETIOBEKOM.

OO6mas xapakTepUCTUKA TOKPHITOCEMEHHBIX.

Kopens. [lonsitue o xopHe u ero GyHKuusaX. Buasl kopHel U KOPHEBBIX
cucteM. OCOOCHHOCTH BHEIIHETO M BHYTPEHHETO CTPOCHHS KOPHSA B CBSI3H C
BBITIOJIHSIEMBIMU ~ QyHKIHMsIMU. Poct kopHs. lcmonb3oBaHue 3HAHUM O
3aKOHOMEPHOCTSAX pOCTa KOpHS W OOpa3oBaHMM KOPHEBOM CHCTEMBI B
CEJIbCKOXO3SIMCTBEHHOW TMpakThKe. BujpomsmeHeHuss KOpHSA (KOPHEIUIOJbI,
KOpHEBbIE KITyOHH, KOPHU-TIPUCOCKH) U UX 3HAUECHUE.

[ToGer. ITonsitue o mobere. [Touka — 3ayatouHblii moOer. THUTIBI OYEK MO
pacMoNOKEHNUIO (BEPXYILIEUHbIE, Na3yIIHble, MPUIATOYHBIE) U CTPOEHUIO
(BereTaTuBHBIC, reHepaTUBHBIC). Pa3BuTne mobera. [loHsTHE O CIISIIIMX MTOYKaX.

Crebenp. Ctebenp — oceBasi yacTh mobera. OCOOCHHOCTH BHEIHETO U
BHYTPEHHETO CTPOCHHS CTEOJISI B CBA3U C BBHIMOJHSIEMBIMH (GyHKIMSIMHU (Ha
npuMepe JpeBecHOro pacteHus). llepenBuwkeHue 10 CTEOJIO  BOJBI,
MUHEPAIbHBIX U OPraHWYECKUX BemecTB. PocT ctebisis B JUIMHY U TOJIIHUHY.
ITouarue o rogu4HbIX KoJblax. Bersienue credist. Mcnoiabp3oBanue 3HaHUU O
pa3BUTUM TI00era, pocTe CTeOJIsI M ero BETBICHUU B XO3SAMCTBEHHOU
JEATEeIIbHOCTH YEJIOBEKA.

Jluct. Jluct — OGokoBas dacTh moOera. DyHKIUU JHCTA: (POTOCHHTE3,
TpaHcnHpalusi U razooOMeH. BHemnee ctpoenue nucta. [IpocTeie U cioxHbIE
mucThsi. JKuikoBanue nucta. Pacnonoxkenue nmucteeB Ha ctedne. OcoOeHHOCTH
BHYTPEHHETO CTPOCHHSI JIUCTAa B CBA3W C BBINOJHIEMBIMUA (YyHKIUSIMH.
[IpucnocobaeHus pacTeHU K YMEHBIIICHUIO UCTIapeHus BOIbl. JIucToman u ero
3Ha4YCHUE.

Bunouszmenenue nucra (KOJHOYKHA, YCUKHU U JIOBYHME aIlllapathl).

Bunonsmenennbie moOeru. KopueBumie, KiIyOeHb, JYKOBHIA, WX
CTPOCHHE, OHOJIOTUYECKOE M  XO3AWCTBEHHOE 3HaueHue. llonsatue o
CykKyJeHTax. Komtouku, yChl.



BereratuBHOoe pa3sMHOXXEHME pacTeHuM. Pa3MHOXEHHE pacTeHuiu
BUJIOM3MEHEHHBIMU TOOEramMu, 4YepeHKamMH, OTBOJKaMH, JCJICHHEM KyCTa,
NPUBUBKAaMHU. DBHOJIOrMYECKOE W XO35AWCTBEHHOE 3HAYEHUE BETrE€TATUBHOIO
Pa3MHOKECHUS.

IIBetok. lIBeTrok, ero crpoeHne W (¢GyHKuuH. COLBETHA: TPOCTHIE U
CIOXHbIE, WX Owuosioruyeckoe 3HadeHue. OrmnbUieHHEe (CaMOOIbLICHUE,
nepekpectHoe onbuieHue). [lpucnocobienne pacTeHui K onbuUieHUI0. J[BoitHOE
OILIOA0TBOpPEHKE, 00pa30BaHUE TUIOI0B U CEMSIH.

[Tnonpl. Ctpoenue u kiaccudukanus miaoaoB. [Ipucnocobnenus pacteHui
K PaclpOCTPaHEHUIO IUIOAOB. bHOIOrHMYecKOe M XO3SMCTBEHHOE 3HAYEHUE
IJIOAOB.

Cems. CtpoeHne ceMsH OAHO- W JIBYJOJBHBIX pacTeHui. [Iokoi cemsH.
KuzHecnnocoOHOCTh ceMsiH. YcCoBUsI MpopacTaHusi ceMsiH. [lutanue u poct
IIPOPOCTKA.

OTnuunTENbHBIE TPU3HAKU OJHOJOJIBHBIX U ABY/IOJbHBIX PACTCHUM.

Jlukopactyliue © KyJbTYpHbIE pacTeHus. JlukopacTyiiue pacTeHus
skocucTeM bemapycu: neca, nyra, 6osota, BogoeMoB. Che10OHBIC U STOBUTHIC
JTAKOPACTYLINAE PACTEHHUS.

KynerypHble pacTeHus. 3€pHOBbIE, OBOIIHBIE, IUIOJOBO-ATOAHBIE,
CaxapOHOCHbBIC, MACITUYHBIE, TPSATUIIBHBIE, KOPMOBBIE, ICKOPATUBHBIC PACTCHUS.

Bripamusanue pacrenuit. IloaroroBka cemsH k mnoceBy. IloceB cemsH.
[Tonsatue 00 ynoOpenusix. YXo/1 3a moceBaMu. Y 00opka U XpaHEHUE yposKasl.

Posib  mokpeITOCEMEHHBIX  pacTeHuM B npupone. DopmupoBaHUE
pPaCTUTEIIBHOTO TOKpPOBa 3€MJIM, CO3JaHHE YCIOBUWM ISl KU3HH JIPYTHX
OPraHu3MOB, NPOU3BOACTBO OPraHMYECKHX BEIIECCTB W KUCIOPOJA, Y4aCTHE
B KPYTOBOPOTE BEIIECTB U AP.

3HaYC€HUE MOKPHITOCEMEHHBIX PACTEHHUI B XW3HU 4esoBeka. [lomydenue
MPOAYKTOB NUTaHUS. BbIpanuBaHue pacTeHUW B OTKPHITOM U 3alIUILIEHHOM
rpyHTte. [IoHsTHE O THIPOTIOHHKE.

Oxpana pacTeHUH.

KMBOTHBIE
OO0uras xapakKTepUCTUKA KUBOTHBIX
Muoroo0Opa3ue  KUBOTHBIX. CXOJCTBO XKHUBOTHBIX C JIpyTUMU
OpraHu3MaMu U UX OTIWYHUs. TKaHU, OpraHbl U CUCTEMbl OPTaHOB >KHUBOTHBIX.
PoJib )KMBOTHBIX B IPUPOJE U KU3HU YEIIOBEKA.

Tun KuiieuHomnoaocTHbIC
PacnpocTpanenne KUIIEYHOMOIOCTHBIX B IIPUPOJIC U Cpelia MX OOUTAHUS.
JKuznennsie (QopMbl KHUIIEYHOMOJIOCTHBIX: Toaun W Meay3a. CXOICTBO H
pa3linuue B CTPOEHUU, 00pa3e )KU3HU MOJIUIOB U Meay3. CTpeKaTeIbHbIE KIETKH



KaK  yHHUKajdbHasg  OCOOCHHOCTb  KHIIEUHOIOJIOCTHBIX.  Pa3MHOXeHue,
CITIOCOOHOCTH K 00pa30BaHUIO0 KOJIOHHH.

IIpecHoBOosiHBIE (THApPA, MeOy3bl) U MOPCKHE (Memy3bl, KOpPaJJIOBBIC
MOJIMIBI) BUJBI KHUIIEYHOIOJOCTHBIX: 00pa3 JKHW3HU U  XapaKTEepHbIC
ocobenHocTu. KopaioBbie pudbl KaKk YHUKAJIbHbIE MPUPOIHBIE YKOCUCTEMBI,
po0JieMbl UX OXpaHbl. POJIb KUIIIEUHOIOJIOCTHBIX B MPUPOJIE U )KU3HU YEJIOBEKA.

Tun [linockue yepBu

PacnpocTpanenue miIoCKUX 4YepBel B MPUPOAC M cpella UX OOUTaHUS.
Bueminee cTpoeHne CBOOOJHOKMBYIUMX W Mapa3sUTHUECKUX BHUIOB TIJIOCKUX
yepBei. Cucrtemsl opraHoB. Pa3MHOKEHHUE U pa3BUTHE.

CBOOOJIHOKMBYIIIME IUIOCKME 4YepBHU (IUIaHapuu): oOpa3 KU3HU U
XapaKTepHbIE 0COOCHHOCTH, POJIb B IPUPO/IE.

MHoroo0Opa3ue Mmapa3uTUUYECKUX IUIOCKMX 4YepBed  (MEUEHOUYHBIN
cocasIbIIUK, ObIYUM IIeTIeHb) U UX Xo3sieB. CMeHa cpel OOUTaHUSI B TCUCHHUE
nukia pa3BuTua. [IpoMexyTouHble W OCHOBHBIE XO3sieBa. 3abolieBaHUS,
BBI3BIBAEMbBIC MAPA3UTUUECKUMHU TUIOCKUMHU 4epBsiMU. CrocoObl 3apakeHHs.
[IpodunakTrka reTIbMUHTO30B U MEPBI OOPHOBI C Mapa3uTamu.

Tun Kpyrasie uepu

PacnipocTpanenue KpyriblXx YepBed B MPUPOAE U Cpela UX OOUTaHUS.
Bhemnee ctpoeHune kpyribix yepBeil. Cuctembl opraHoB. PasmHOXeHuEe u
paszButue. CBOOOAHOKUBYIIME KPYTIIBIE YEPBH U UX POJIb B IPUPO/IL.

MHoroo0Opa3ue napa3suTH4eCKuX KpyribiX YepBei U ux xo3seB. [lapazutsl
JOMAIllHUX WBOTHBIX W YEJOBEKA: acKapuibl (YesoBedecKas, JIOLIaJWHAs,
KOIllaybsl), TPUXMHEIJIA, OCTpUIlAa JACeTCKas. 3a00JIeBaHUs, BBI3LIBAEMBIC
Napa3suTUYECKUMU KPyriibIMU YepBiMu. CriocoObl 3apaxkenusi. [Ipodunakruka
reJIbMUHTO30B M Mepbl OOpnObl ¢ mapasutamu. Bpenurtenu pacTeHui
(kaprodenbHasi, cTe0eBast, IyKOBasi HEMAaTO/Ibl) U CIIOCOOBI OOPHOBI C HUMH.

Tun Konpuartsie uepBu

PacnipocTpanenune KoibuaThIX YEpBEH B MPHUPOAE M Cpela UX OOUTaHUS.
Bremnee ctpoeHne Konb4aTbix yepBer. Cuctembl OopraHoB. PasMHOXXeHHE U
pa3BUTHE.

MHuoroo6pasue KoJibuaThbiX 4YepBeil. MHOTOLIETHHKOBBIE (HEpeuc,
NECKOXKWJI, TajoJi0), MaJOUIETUHKOBBIE (OXKIEBOW UYepBb, TPYOOUHHK) U
NUsABKA (MEIUMLMHCKAs, JOXKHOKOHCKas): o00pa3 >KM3HU U XapaKTepHbIE
O0COOEHHOCTH, POJIb B MPUPOJE U KU3HU 4YeJoBeKa. Polib TOXKIEBBIX YepBed B
npoleccax noyBoodpazoBanusi. BepmukynbTypsl. ['upynorepanus.

Tunn Momtrocku



PacnipocTpaneHue MOJUTIOCKOB B IPUPOJIE U Cpeia ux oouTtanus. Buenrnee
CTpoeHue MoJUTIOCKOB. CTpoeHne pakoBUHBI. CHCcTeMBbl OpraHoB. PasMHoxeH1e
U pa3BUTHE.

Muoroo0Opazue MOJUTIOCKOB. bproxoHorue (BUHOIpajHas yJINTKA,
CaJIOBbIN CJIM3€Hb, MNPYJIOBUK OOBIKHOBEHHBIN), JBYCTBOpuaThie (0e33yOKa,
NepJaoBUIla OOBIKHOBEHHAs, MUJUA), TOJOBOHOTHE (KajibMap, KapakaTulia,
OCbMHUHOT): 00pa3 U3HH U XapaKTEpHbIE OCOOEHHOCTH CTPOEHHS, pPOJIb B
IpUPOJIE U KU3HU YesoBeka. [IpombicioBbie BUIbI MOJUTIOCKOB. OOpa3oBaHue
KeMuyra. AKBapuyMHbIE BU/IBI MOJLTFOCKOB. Bpenurenu
CEJILCKOXO3SMCTBEHHBIX KYJIbTYP U IPOMEKYTOUHbBIE X035€Ba IeJIbMUHTOB.

Tun YnenucroHorue.
OO6m1as xapakTepucTuka Tuna YieHucToHorue
PacnpocTpanenue 4JICHUCTOHOTHX B NPHUPOJIE W cCpela UX OOUTaHUS.
BhemiHee CTpoeHHME WIEHUCTOHOTMX W CTPOCHHE KYTHUKYJbl. 3HA4YCHUE
YICHUCTOHOTMX B TIPUPOJE M OKU3HM  denoBeka. Kriaccudukarus
YJICHUCTOHOTHUX.

Kiacc PakooOpasHsie

PakooOpasHbie — BOAHBIE WICHHCTOHOTME. BHemHee cTpoeHue
pakooOpa3Hbix. CucTEMBI OpraHoB. Pa3MHOXKEeHME U pa3BUTHE.

PakooOpa3nbie — mpeoOnafaronias TpyIlia YWICHUCTOHOTMX B BOIHBIX
sKocucTemMax. JIOHHbIE OOMTATENU BOJOEMOB (PEUHBIC PAKU, OMApPhI, IIUTEHbD):
o0pa3 KHU3HU U XapaKTepHble 0COOEHHOCTH, POJIb B MPUPOJIE U KUZHU YEJIOBEKA.
OOutatenu TodmM BOAbI (HadHWM, NHMKJIONBI, KPWJb): o0Opa3 KU3HU H
XapaKTepHble OCOOEHHOCTH CTPOEHUS, pOJIb B MPHUPOJAE U JKU3HHU YEJIOBEKa.
[TpomebIciiOBEIE BUIBI pakooOpa3HbIX. PakooOpa3Hbie — mapa3uThl )KUBOTHBIX.

Knacc [Taykoo6pa3ubie

[TaykooOpa3Hble — Ha3eMHbIE UICHHCTOHOTHUE, pPacCIpOCTpaHEHUE Ha
IJIaHETE U cpena ux ooutanus. Baemnee cTpoenne naykooOpa3Hbix. CUCTEMBI
opraHoB. Pa3aMHOXeHUE U pa3BUTHE.

MHoroobpa3ue maykooOpa3HbIX (MayKd, CEHOKOCIBI, CKOPITHOHBI,
KJICIIH): 00pa3 )KMU3HU U XapaKTepHbIE OCOOEHHOCTU CTPOEHHUSI, POJIb B IPUPOJIE
W JKU3HU 4esioBeka. [laytuHa. SlmoButhie BUIBI MaykooOpasHbIX. Kiemmu —
MePEHOCYMKHU BO30yauTeNel 3a00ieBaHi yenoBeka. [lapasutuyeckue KIeiu.
[Ipodunaktruka 3abosieBaHuil. Kiemm — BpeauTennd CelbCKOXO3SHCTBEHHBIX
KYJbTYp U NUIIEBBIX 3anacoB. [Ib1neBbie kienu. Mepbl 00phOBI C KIIEHaMH.

Kiacc Hacekomrlie
Hacexomble — camasi MHOTOYHMCIICGHHAass M pa3HoOOpa3Hasi TrpyInma
JKUBOTHBIX IIJIAHETHI, PACIpOCTpaHEHHWE U cpefa WX oOutaHus. BHemiHee



CTpoeHHEe HaceKOMbIX. CHUCTEeMBI OpraHoB. Pa3sMHOXKEHHE M THITBI Pa3BUTHUS
HaceKOMbIX. [loBeieHne HaCEKOMBIX.

Mmuoroo6pasue  HacekoMmbIX. CTpeKo3bl, MPSIMOKPBUIbIE,  KJIOIIbI,
YeNTyeKphIIbIe, KECTKOKPBLIbIC, MEePENOHYATOKPHIIbIC, IBYKPBUIBIE: 00pa3
KU3HH, XapaKTepHbIE OCOOCHHOCTH, POJIb B TPHUPOAC M JKU3HU 4YeJIOBEKa.
Hacekombie — mapa3uThl 4eloBeKa M KUBOTHBIX, IEPEHOCUMKH BO3OYIUTEICH
3a0oneBaHui, Bpeautenu pacteHuid. [Ipodunakrtrka 3aboneBaHuil, CrOCOObBI
OoprOBI ¢  BpeauTensMu.  Mcmonp30BaHWE ~— HACEKOMBIX — UYEIIOBEKOM.
OpomaiiHeHHbIE HaceKoMble. [14enoBOACTBO, MIETKOBOACTBO U UX MPOMYKIIHS.
KomneknuonnpoBanne HaceKOMBIX. Peikne u oxpaHsieMbIe BUIBI.

Tun XopaoBele.
OO01ue npru3HaKu XOPJOBBIX JKUBOTHBIX

Cpena oOuTaHussT W  PaAcHpOCTpPaHEHUE XOPJIOBBIX B  MPUPOJIE.
OTauyuTenbHbIC YEpPThl CTPOCHHUS XOPAOBBIX >KMBOTHBIX. MHOroobpasue
XOPJIOBBIX )KUBOTHBIX.

JlaHIIETHUK — ITEPEXO0HOE 3BEHO MEXK Ty 0€CTI0O3BOHOYHBIMU U XOPAOBBIMU
JKUBOTHBIMH.

[To3BOHOYHBIE JKMBOTHBIE — TMpeoOiajaromas rpynna COBPEMEHHBIX
XOpAOBbIX. POk B IpUPOJIE M )KU3HU YEIIOBEKA.

Hanknacc PoiObr

Pa3nooOpa3ue BHENIHETO CTPOCHHS B 3aBUCUMOCTH OT 00pasa KU3HU PBIO
Ha mipuMepe okyHs. [Ipucnocobnenns k oOuTanuo B BogHOU cpeae. CUCTEMBI
opranoB. PasmHoxkenne u mporecchl pasButus. Hepecrt. [loBenenue pwuid B
nepuo1 pa3MHokeHus. [loHATHE 0 TPOXOAHBIX U OCEMIIBIX BUIaX PHIO.

Muoroobpaszue pbi0. XpsiiieBbie (aKyjabl, CKaTbl) U KOCTHBIE PBIOBI.
OcetpooOpa3Hbie, JOCOCEOOpa3Hble, CelibjicoOpa3Hbie, KaprnooOpasHbIe,
KHUCTEIepble: 00pa3 KU3HU M XapaKTEepHbIE OCOOCHHOCTH CTPOCHHS, POJb B
MIPUPOJIEC U )KU3HU YETIOBEKA.

[IpombinieHHOE W JIFOOUTENBCKOE PBIOOTOBCTBO. PHIOOBOACTBO U
peibopasBeneHne. AKkBapuyMHOE prI00BOACTBO. OXpaHa poIo.

Knacc 3emuoBOHBIC, M AMPUOHH

PacnipocTpanenne 3eMHOBOJHBIX B MPUPOJE M cCpella WX OOWTaHUS.
OCOOEHHOCTH CTPOCHUS U KUZHEJEATCIIBHOCTH 36€MHOBOJHBIX KaK OoOMTaTEeeH
IBYX cpejl ooutaHus (Ha nmpuMmepe o3epHoM Jsryiku). OcCOOEHHOCTH BHEIITHETO
ctpoenusi. Cuctembl opraHoB. Pa3MHoOxeHue W pazButrhe. Metamopdo3 y
ampuownii. [loBemeHrne 3eMHOBOIHBIX B TIEPUO]T PA3MHOKEHHUS.

MHorooOpa3ue 3€MHOBOJHBIX: OECXBOCThlE (JISATYIIKH, Kalbl) U
XBOCTaThle (CaJlaMaHJpbl, TPUTOHBI), 0Opa3 JKU3HU U XapaKTEPHbIC
OCOOEHHOCTH, POJIb B MPUPOAEC U KU3HHU UeloBeka. [IpombicioBbIE BHUIbI



36MHOBOJIHBIX. STOBUTHIC BUIBI 3eMHOBOAHBIX. Cojep)kaHUE 3EMHOBOJHBIX.
OxpaHa 36MHOBO/IHBIX.

Knacc [IpecMmbikaromuecs, unu Pentunun

PacnpocTpanenue npecMBbIKAIOMIUXCA B MPUPOJIE U Cpela UX OOUTAHUS.
BHeninee cTpoeHHe mNpecMbIKaloMMUXcs (Ha OpUMEpe MPBITKOW SIIEPHUILbI).
Cucrembl opranoB. Pa3muoxenwe wu pasutue. IIpecMmbikaromuecss —
AMLEKIaLy e II03BOHOYHBIE.

MHoroo6pasue NpecMBIKAIOIIUXCS: YellyiyaTbie (3MEH, SIIEpHUIlb),
KPOKOJWIIBI, Yepernaxu; o0pa3 KU3HU U XapaKTepHble OCOOEHHOCTH CTPOCHUS,
pOJb B MPUPOJAE WU KU3HU YEJIOBEKA. SNOBUTHIE BUAbI MPECMBIKAKOLIUXCS.
[IpoMbICIIOBBIE BHABI MOPECMBIKAIOIUXCA. [I[pOAYKTBI KU3HEAECATEIBHOCTU
MPECMBIKAIOIINXCS, UCTIOJIb3yEeMbIE YeT0BEKOM. OXpaHa MPECMBIKAKOIIUXCS.

Knacc Iltune:

Pacnipoctpanenue nTUll B TpUpOAE W cpena ux oobutanus. [ltumbr —
MIO3BOHOYHBIE, CIOCOOHBIE K TOJeTy. OCOOEHHOCTHM BHEIIHETO CTPOCHUS,
nepbeBoil MOKpoB. OCOOEHHOCTH CTPOECHHSI CUCTEM OPIaHOB B CBSI3U C MOJIETOM
(Ha mpumepe rony6s). PasmHoxkenne u paszButue. CTpoeHue sda MTHII.
[ToBeaeHue nTUll B IEPUO PA3MHOXKEHUS (CTPOUTENILCTBO THE3, IPUBICUCHUE
napTHepoB). 3a00Ta 0 MOTOMCTBE.

Muoroobpaszue ntuil. O0pa3 XKU3HU U XapaKTEPHbIE OCOOCHHOCTU TITHIL
jieca, OTKPBITBIX TPOCTPAHCTB, BOJJOEMOB, 00JIOT U TOOEPEkKUH, POJIh B IPUPOJIE
U KM3HU yenoBeka. Murpamuu ntull. OxpaHa MTHil.

Knacc Mnekonurarorniue, uiu 3Bepu

PacnpocTpanenue MIIEKOMUTAIONMIMX B MPUPOJE U Cpela UX OOUTAHUSI.
Buemnee crpoenne. Koxka u  BosocsHOW TOKpoB. CHCTEMBI OpPraHoB.
Pa3zMHoOxeHue u pazputue. 3a00Ta 0 MOTOMCTBE.

MHoroo0Opa3zue MmIIeKOnUTaoMX. SineKnaayimuye M KUBOPOISIIUE.
JKuBoposiiure miekonuraroume (CymyaTbie, HACEKOMOSIAHBIE, PYKOKPBLIbIE,
IPbI3YHbI, XUIIHbIE, MAPHOKOIBITHBIE, HEMAPHOKOMBITHbIEC, JACTOHOTHE,
KATOOOpa3Hbie, XOOOTHBIE, MPUMATHI): o00pa3 KU3HH H XapaKTEepPHBIC
0COOEHHOCTH CTPOCHHMS. POIh MIEKONUTAIOIIMX B MIPUPOJIC U )KU3HU YETIOBEKA.
OxpaHa MJIEKOTTUTAIOIIHUX.

YEJIOBEK
Kietku, TkaHu, OpraHbl U CUCTEMbI OPTraHOB YeJIOBEKa
[IpencraBinenue o Haykax, H3Y4YAIOIIMX YEJIIOBEKA U €ro 3JI0POBBE:
aHaToMHsl, (PU3UOJIOTHUS, ICUXOJOTHS U TUTUEHA.
Tkanu uyenoBeka, WX Kilaccupukanus (dOUTEIUATbHAS, MBIIICYHAs,
HEpBHAas, BHYTPEHHEN Cpeibl) U IPUHIUITBI OPraHU3aliH.



OpFaHBI, CUCTCMBI OPraHOB. OpFaHI/I3M — CAHUHOC 1ICJIOC.

Hepsnas cucrema

IIpencraBiieHue O HEPBHOW, TyMOpajJbHOM M  HEUPOryMOpaJbHOMN
pEryJsiliiy MPOLECCOB )KU3HEAEATEIbHOCTH OpraHu3Ma.

3HaueHre HepBHOM cucteMbl. Kilaccudukanuss HEpPBHOM CHUCTEMBI
110 AHATOMHUYECKOMY (LIEHTpajbHasd U nepudepuydeckasi) U QyHKIMOHAIBHOMY
(comaTrueckasi ¥ aBTOHOMHAsI ) IPHUHITUIIAM.

HepBHast Tkanb: Heliponbsl u rus. CTpoeHHe HeilpoHa (Teno, ACHAPUT,
akcoH). BzaumopeiictBus Mexnay Heiiponamu. Cunanc. Knaccudukaims
HEHpPOHOB  (YyBCTBUTEIbHBIC, BCTABOYHBIE W JABUTATelbHbIE). Pedrekc.
Pednexropnas nyra. Hepsaoe BosiokHo. Heps.

LlentpanbHas HepBHas cucrtema. CIIMHHOW MO3T: CTPOEHHE (CErMEHTHI,
cepoe u Oenoe BemiecTBO) U (yHKIUU (pediiekTopHass W MPOBOJHUKOBASA).
['ooBHOM MO3T: CTBOJI (IIPOAOJTOBATHIA MO3T, MOCT, CPEIHHMM MO3T,
MPOMEXKYTOUYHBIA MO3T), MO3KEYOK M OOJIbIINE MOMyIIapus (KOHEUHbBINH MO3T).

ABTOHOMHAas (BereTaTuBHAas) HepBHAsA cucteMa. OTaenbl (CHMIATUYECKUT
U TTapacUMIIaTUYECKHIT ), CTPOCHHE, PYHKITUU.

['uruena HepBHOU cucTeMbl. BiusiHue (axkTopoB OKpy:Karomieh cpembl
1 00pa3a ku3HU Ha (PYHKIIMOHUPOBAHUE HEPBHOWU CUCTEMBI.

CeHCcOopHBIE CUCTEMBI

CeHCOpHBIE CHCTEMBl YENOBEKa, OOIIHWe MPUHIUIBI OpraHU3aIUu.
Crpoenue u GyHKIUM aHATIHU3ATOPA.

3putenbHas CEHCOpHAs CHUCTEMa: 3HA4YEHUE U CTPOeHHE. MexaHu3M
dbopMHUpOBaHUS U300PAKEHHUS U 3PUTEIBHOTO BOCHPHUATHA. 3a00JeBaHUS
OpraHoB 3peHwus (OJIM30PYKOCTh, MaTbHO30PKOCTh, JAIBTOHU3M, aCTUTMATH3M,
KarapakTa). I’ uruena oprana 3penus. llepBas momMors Nmpu TpaBMax OpraHa
3peHUs.

CnyxoBasi CeHCOpHas CHCTeMa: 3HaueHHWe U cTpoeHue. lIporiecch
BOCITPUSATHSA 3ByKa. [ urneHa oprana ciyxa.

IIpencraBieHrne O CEHCOPHBIX CHCTEMaxX BKyca, OOOHSHUS, paBHOBECHS,
OCSI3aHUS.

OHJIOKpPUHHAS CUCTEMA
OHJIOKpPUHHAS CUCTeMa U NMpUHIMN ee padoThl. JKene3bl BHYTpEHHEH
cekpenuu (runodus, MUTOBUAHAS, HAMIOYCYHUKH ), TOPMOHBI (COMAaTOTPOIIHH,
Ba30MPECCHUH, OKCHUTOIIMH, THUPOKCHH, TPUMOJITUPOHUH, KOPTHUKOCTEPOHU/IBI,
aJpeHaIuH, HOPAJPEHAIIMH, allbJIOCTEPOH) M UX 3HAUYECHUE I PEerysiiuu
byukuid. ['mnepdyHKys 1 THDOPYHKIUS KeJe3, SHIOKPUHHBIE 3a00JI€BaHMUS.



XKenespl cMmenanHoi cekpennu (MOKETYI0YHAs U MOJOBBIE), TOPMOHBI
(MHCYNHMH, TJIFOKaroH, aHJPOTeHBI, OSCTpOoreHnl). Ilpu3Haku TUNOGYHKIIUN
U TUNIEPPYHKIIUU KeJe3 U UX TOCIEICTBUS.

[IpodunakTuka pa3BUTUS SHIOKPUHHBIX 3a0ojeBaHUM (AMabeT, rumo-
U TUIIEPTUPEO3).

OnopHo-ABUTaTENbHBIN anmnapaT
OnopHO-aBUTATEIBHBIN anmnapar: CKEJIET U MBIl (AKTUBHAS YacTh).
Kocthast cucrema (ckener). Xumuueckuil coctaB kocteil. CtpoeHue

KOCTHOM TKaHH TpyO4aTou KocTtu. @opma kocteil. TUumbl coeTMHEHNS KOCTEH.

Ckenetr ronoBbl. Koctu mo3roBoro (j100Hasi, 3aThUIOYHAs, BHUCOYHBIE,
TEMEHHBIE) U JIMIIEBOrO (HOCOBBIC, BEPXHEUEITIOCTHBIC, CKYJIOBBIC, HUKHSS
YEJIIOCTh) OT/ICIIOB.

Ckener TyJOBUIIA: TO3BOHOYHUK U TPYyAHAs KJIETKA.

Ckener BEepXHUX KOHEUHOCTEW: IUIeUEeBOM MOSC (JOMATKH, KIFOYHIIHI)
U CBOOO/IHAS BEPXHSIsI KOHEYHOCTH (TIJIeUeBasi KOCTh, IOKTEBAs U JIydeBas KOCTH,
3aIsICThE, MACTh, (haJaHTH MaJIbIEB).

Ckener HWKHHUX KOHEYHOCTEW: Ta30BbIA IOAC (Ta30BbIE KOCTH,
COCIMHEHHBIE C KPECTIIOM) U CBOOOIHASI HUKHSISI KOHEYHOCTH (OeIpeHHast KOCTh,
OoJiblllasi ¥ Mayiasi OEPIOBbIE KOCTH, CTOMNA W3 MPEAIUIIOCHBI, TUIFOCHBI, (payaHT
TaJIbIIEB).

Mpeimeynas cucrema. CrpoeHue U QYHKIMM  CKEJIETHBIX — MBIIIIII.
[IpeacraBiaenue o kiaccupukauu MBI 10 popMe, (GYHKIUH, MOTO0KESHUIO
B T€JIC YETIOBEKa.

PabGoTta ™Mbl guHaMuyeckass U crathudeckas. YTomieHue. IlaccuBHBIN
Y AKTUBHBIA  OTABIX. Perymanusi MBIIICYHBIX COKpalleHud. BimsiHue
bu3nUecKoil Harpy3Ku Ha pa3BUTHE MBIIIEYHOU TKaHHU.

[leppass momoIs MOpH PACTSHKEHUSX, BBIBUXaX CYCTaBOB, IEpeioMax
kocteil. [IpodunakTuka HapyiieHUs: OCaHKU (CYTYJIOCTb, CKOJIMO3), Pa3BUTHUS
MJIOCKOCTOIIHS.

BrayTpeHHss cpena opranuzma

KoMmoHneHnTsl BHyTpeHHEH cpeinl opranm3Ma (KpoBb, JuMda, TKaHeBas
KUJIKOCTh) W UX B3aUMOCBs3b. ['OMeocTa3uc — MOAJIEpKAHUE MOCTOSHCTBA
BHYTPEHHEU CPELBI.

KpoBb u ee pynknun. CoctaB v GyHKIUHU TIa3Mbl KpoBU. DOpPMEHHBIE
AJIEMEHTHl  KPOBU  (SPUTPOIUTHI,  JIEUKOIUTHI, TPOMOOIUTHI):  MECTO
oOpa3oBaHUs, CTPOEHUE, MPOJOIKUTEIBHOCTh >XU3HU, MECTO pa3pyIlIeHUs,
dbynkuuu. Pons remorioOnHa B ra3o00MeHe, TPaHUIIBI HOPMBL. [ pynmiel KpOBH
no cucreme ABO. Pesyc-daktop. IlepenuBanue kposu. IlpencraBneHue
00 o011eM 1 OMOXMMHUYECKOM aHaJIn3aX KPOBHM KaK METOJIaX OIIEHKH COCTOSHHUS
3JI0pPOBbs UeoBeKa. 3a001eBaHNs KPOBU (aHEMUS, JIEUKO3BI, JTyueBbIe O0JIE3HNU).



NmmynHas cuctema. Buabl uMMyHHTETa (KJIETOUHBINA, T'yMOPAJIbHBIM,
€CTEeCTBEHHBIN, HMCKYCCTBEHHBIN). Bakiunamusa. ®daktopsl, BIUSIONINE
Ha UIMMYHUTET.

CepaeuyHo-cocyaucrasi CucTeMa

Cocyaucras cucremMa 4YeJOBEKa: KpPOBEHOCHas U JuM@parhueckas
cucteMbl. CTpoeHue U (PyHKIIMU KPOBEHOCHBIX COCYJIOB B CBSI3U C BBIIOIHSAEMOMN
dbyHKIMEH (apTeprn, KauIsphbl, BEHBI).

Ctpoenue  cepama  4eloBeKa  Kak  OMOJOTMYECKOro  Hacoca
(okoJocepieuHas CyMKa, KaMephl cepila, CTEHKH, CepJCUHbIC KJIIAIaHbl).
ABTtoMatus cepana. CepAaeyHbIi UK.

KpoBooOpamenue. Manbiii ¢ O0JbIION  KPYT'M  KpOBOOOpAIEHUS.
JBmkenue kpoBu 1o cocynaM. Ilynec. KpossHoe paBnenne. HepsHas
U TyMOpaJibHasi Peryysiiuu JesTeIbHOCTH cepala u cocyqoB. llepBas momonib
npu KpoBOoTeueHUsIX. OCHOBHBIE 3a00JIEBAHUS CEPACUHO-COCYIUCTON CHUCTEMBI
(aTepockiiepo3, uleMu4eckas 00JIe3Hb cepla, UHPapKT MUOKap/a, HHCYJIBT).

['uruena cepaedHo-cocyaucToi cucteMsl. OCHOBHBIE IPUYKHBL, TPU3HAKA
U PO IITAKTUKA CEPICIYHO-COCYAUCTHIX 3a00JICBaHUM.

JIlpIxaTenpHas CUCTeMa

3HaueHue ApixaHus. lIpeicrtaBiieHre O BHENIHEM W BHYTPEHHEM
(TkaneBoM) AbixaHuu. CTpoeHUE U PYHKIIMHU JbIXaTEJIbHBIX MyTeH: HOCOBOM
MOJIOCTH, TOPTaHU (IIUTOBHUIIHBIA Xpsilll, HAATOPTAHHUK, TOJOCOBBIE CBSI3KH),
Tpaxeu, OporxoB. CTpoeHue U QYHKIINH JIETKHX.

JIpIxaTenbHble JBUKEHUS: BIOX U BbIIOX. JKM3HEHHAs! EMKOCTD JIETKUX Kak
nokazaTesib (U3UYECKOTO Pa3BUTHS OpraHu3Ma. Perymsius apIxaHus.
JpixaTtenbHble pedIeKChl.

CocTtaB BABIXaeMOro, ajbBEOJISIPHOTO U BbIABIXaeMOro Bozayxa. OOmeH
ra3oB B JIETKMX U TKaHAX. CBsI3b MEXIY JbIXaTeIbHONW | KPOBEHOCHOMU
CHUCTEMaMH.

['uruena OpraHoB JBIXaHUS. [TpodunakTuxa 3a00JIeBaHUN,
nepealXcsl BO3yIIHO-KANEIbHbIM MyTeM. BlMsiHUE KypeHUsI Ha OpraHbl
JIbIXaHUSL.

[TepBast moMoIIb MPU OCTAHOBKE JIbIXAHUSI.

[TumeBapuTenpHas cucTeMa
IIutanne — OCHOBa >KU3HEAECATEILHOCTH oOpraHu3Ma. lIpeacraBieHue
00 oOMeHe BemecTB. [uieBnie BelecTBa U MOTPEOHOCTh B HUX B 3aBUCUMOCTH
OT ypOBHS (PU3HUECKOTO pa3BUTHS. BEIKOBBIA, KUPOBOM, YTIIEBOHBIHN, COICBOM
1 BoJIHBIN 0OMeH BemiecTB. Butamunsnl (C, A, D, B1, Bs, B12) 1 ux 3Hauenue s
opranusma. [Iutanue v numieBapeHue.



OO6m1as xapakTepucTHKa MUILEBAPUTEIHHOTO TPAKTa U MUIIEBAPUTEIBHBIX
KeJes.

PoroBas monocth (3yObl, CIIFOHHBIE KEJE3bl, A3BIK): CTPOCHUE U (DYHKIIUH.
depMeHTHI CIIOHHBIX KeJe3 (aMuiaza U MajabTasa).

['motka, nuIIEeBOJ, XKETyAOK: CTpoeHue U QPyHKIUU. KOMIOHEHTHI
KEITYJIOUHOro0 COKa: (epMeHThl (NENCHH, JIWIMAa3a), COJsHAasg KHUCIOTA, CIIU3b.
BiusiHue HUKOTHMHA U aJIKOTOJISI HAa MUIIIEBAPEHUE B KEITYJIKE.

Tonkas  KuIKa: JABEHAAUATUIIEPCTHASA, TOIIAs U MOJB3AOIIHASI.
MecrononoxeHue, cTpoeHrne U PyHKIUU MOIKETyA0YHON Kele3bl U MEeUCHU.
depMEeHThl COKa MOJKETYJOYHOW Kejae3bl (TPUIICHH, aMuiias3a, JIMIasa).
[InmeBapenre B TOHKOM KUIIEUYHHUKE. BecackiBaHue.

Tosictas kuIika: cTpoeHue u QyHKIUU.

Perynsiuus nuteBapeHust.

['uruena nuranus. PanmoHanbHOE MUTAHWE W €TO MPUHIMUIBI (MUILEBas
nupaMuaa, pexum nuranus). OkazaHue MEepBOM MOMOIIM TPHU MUIIEBBIX
OTpPABJICHUSAX.

BrinenutenbHas cuctema

3HaueHHE TIPOLIECCOB BBIICNICHUS B KU3HENEITEIIBHOCTA OpTraHU3Ma.
Oprassbl, BBITIOJHSIONTNE BBIACTUTEIBHYIO (DYHKITUIO: TIOUKH, TIOTOBBIE KEJIC3hI,
JIETKWE, KAIICYHUK.

[Touka Kak MOUYEOOpa3yIONIMI OpraH: pacIoJOKCHHE, CTPOCHUE
u pyuknun. Hedpon — cTpykTypHO-(DyHKITMOHAIBHAS €AMHUIA TTOYKH. DTaIlbl
oOpa3zoBanusi Moum ((puibTpanms, peadcopOuus) u ee cocTtaB. Perymsmus
MoueoOpa3zoBaHusi. MOUYEBBIBOSIINE OPraHbl: MOYETOYHUK, MOYEBOMN IMy3bIPh,
MOYEHCITYCKATEIIbHBIN KaHaJ.

I'uruena MOYEBBIICIINTEILHOMN CHUCTEMBI. 3a0oJsieBanus
MOYEBBIJICTUTEILHOW CUCTEMBI  (MHUEJIOHEPPUT, MOUYEKaMEHHasi OO0JIE3Hb).
Brnusare XUMHUYECKMX BEIICCTB, aJKOTOJiI Ha OpraHbl  BBIACIUTEIBHON
CHUCTEMBEI.

Koxa — nokpoB Tena

Ctpoenue u GyHKIMH KOXH, CIOCOOHOCTH K pereHepanu. [I[ponsBoaHbIe
KOXKH: HOTTH, BOJIOCHI, CajbHBIE W MOTOBBIE >Kene3bl. Koka Kkak opras:
pelenTopsl, KPOBEHOCHBIE cocyabl. Pomb CcOCymoB KOXHM B mpolecce
TEIJI000MEHa OpraHu3Ma U CPeJibl.

[TpusHaky 370poBOH KOXH. BiusHue (hakTOpoB cpenbl M 00pa3a >KH3HU
Ha 3710poBbe KOxkH. [IpodumakTika 3a0071€BaHUA KOXKH.

['urrena KOXKM M €€ MPOU3BOIHBIX. 3aKaJIMBaHUE OpraHU3Ma.

Ileppass momome mnOpu  oOXorax (TEPMUYECKHUE U XUMHUYECKUE),
OTMOPOKEHHSIX KOKH, TETIJIOBOM M COJTHEYHOM yJlapax.

Pel'IpOI[YKTI/IBHaSI CHUCTCMaA.



NHnuBuayanbHOE pa3BUTUE YEIOBEKA U €TO 3JI0POBHE

Opranbl MY»CKOM  TMOJOBOM CHUCTEMBI (MOILIOHKA, CEMEHHUKH,
CEMSBBIBOJSILIME TPOTOKHA, CEMEHHBIE ITy3bIPbKH, IpEICTAaTENIbHAs >KENe3a,
nosioBoil uieH). IlpenacraBieHue O CTPOEHUM W CO3PEBAHUU CIIEPMATO30U]IA,
CEMEHHOMU KUIKOCTH.

Opranbl )K€HCKOM MOJIOBOM CUCTEMBI (SIMYHUKH, MAaTOYHbIE TPYObI, MaTKa,
Bnaranuiie). IlpenacraBieHue O CTPOCHUM U CO3PEBAHUM  SIAIIEKIICTKH,
MEHCTPYaJIbHOM ITUKJIE.

OmnonotrBopenue. bepemeHHOCTh. BrnusHMEe ankoronis, HUKOTHHA,
TOKCUYECKHUX BEIIECTB HA Pa3BUTHUE 3apoJpliia U 1ioaa. Pobl.

Briciias HepBHas A€ TEIbHOCTD

[loBenenue uyenoBeka. IlpucrnocoOUTENbHBIA XapakTep MOBEIACHUS.
[IpeacraBienue o 6€3yCIOBHBIX U YCIOBHBIX pediiekcax. Y CIOBUS U MEXAHU3M
(BpeMEeHHBIE CBS3M) 00pa30BaHUsI U TOPMOXKEHUS YCIOBHBIX pediekcoB. CoH
U ero 3HaueHue. Buapel cHa. I uruena cha.

Briciias HepBHas npestenvbHOcTh (BHJI) denoBexka. OCHOBOMNOJIOKHUKHU
ydyeHus o Bbicmied HepBHOW JgearenbHocTH (BHJI). IlepBas u BTOpas
CUTHAJIbHBIE CUCTEMBI.

OBILIAA BUOJIOT'UA
PasnooOpa3zue >ku3Hu Ha 3emsie. YPOBHM OpraHu3allMy >KU3HU:
MOJICKYJISIDHBIA,  KJIETOYHBIA, OPraHW3MEHHBIM, MOMYJISLUOHHO-BUIOBOM,
OMOILIEHOTUYECKHH, OMOTCOLIEHOTUYECKHUM (SKOCUCTEMHBIN ), OMOC(HEPHBIA.

Opranusm u cpena

Opranu3m — OCHOBHasi eauHuIla >Ku3HU. OOIIMe CBOMCTBA KUBBIX
OpraHU3MOB.

Cpena oburanust opranu3moB. [ToHsiTue o cpene oOUTaHus OPraHu3MOB U
00 oxpyxaromeit cpene. Daktopel cpeabl M WX Kiaccuukarusi.
3aKOHOMEPHOCTU JIEUCTBUSL SKOJOTHUYECKUX (PAKTOPOB CpEeAbl HA OpPTaHU3M.
[Tpenenst BiHOCTUBOCTH. [IOHATHE O TUMUTHPYIOIIUX (PaKTOpaX.

CBer B ku3HM opraHusmoB. @Potomepuosy U  (poronepuoau3M.
DKOJIOTUYECKUE TPYIIIBl PACTEHWWA IO OTHOLIEHUIO K CBETOBOMY PEXUMY B
cpesie OOMTaHus.

Temnepatypa kak sxonorudeckuit ¢pakrop. [Ipucrnocobnenus pacrenuit u
YKMBOTHBIX K PAa3JIMYHBIM TEMIIEPATYPHBIM YCIOBUSIM CPEBI.

Brnaxxnocts kak skonormyeckuit gakrop. IIpucnocobnenust pacteHuil k
Pa3IMYHOMY BOJHOMY PEKHUMY.

[IpucriocoOneHuss KUBBIX OPraHU3MOB K CE30HHBIM PHUTMAaM YCJIOBHUH
Cpeibl OOMTaHMUS.



Cpenpl Xu3HM M ajantallii K HUM OpraHu3moB. Bojanas cpena.
AnanTtanuu opraHu3MOB K )KU3HH B BOJIE.

HazemHO-BO3yIIHAsT W TIOYBEHHAsT Cpeabl OOWTaHUsSA. Aantainuu
OPTaHU3MOB K KM3HU B Ha3€MHO-BO3AYIIIHON CPEJC U TTOYBE.

JKuBoii opranu3M Kak cpejia oOMTaHUs. AJanTallud K >KU3HU B JAPYTOM
OpraHu3Me — MAPA3UTU3M.

UYenoBeK B OKpYXKarollIeH cpee

Bnusuaue abuotnueckux (pakTopoB cpeibl Ha YEIOBEKa U €ro 310POBhE.

AJnanranuy opraHu3Ma 4esioBeka K aOMOTHYECKUM (haKkTopam.

Brnusaune  OuoTmyeckux  (akTOpoB  Ha  OpraHM3M  YeJIOBEKa.
Heb6naronmpustTHoe BIMSHNAE aHTPOIIOTEHHBIX (PAKTOPOB HA OPTaHM3M YEIIOBEKA.

BnusgHue TEXHOJIOTHUYECKOM AEATEIIbHOCTH YEJIOBEKA HA OKPYKAKOLIYIO
cpeny U ero 310poBbe. OCHOBHBIC XMMHYECKHE 3aTrPsS3HUTEIN BOJBI, BO3IyXa,
MIOYBBI, KUJIUIIA YeIoBeKa. Mephl, HalpaBiCHHbIC HAa CHIDKEHUE 3arpsi3HCHHUSI
OKPY>KaIOIIeH cpe/ibl BpPEIHBIMU BEIIECTBAMHU.

[luma wu 3m0poBbe. IluTarenpHble BemiecTBAa W HUX  (PYHKIHUU.
DKoJoruuecKue mpo0IeMbl MUTAHUSI COBPEMEHHOTO YEJIOBEKA.

Pa3MHOXkeHNE 1 HHAMBUAYAJIBHOE Pa3BUTHE OPraHU3MOB

Pasmuoxenue oprann3moB. [lonstue pasmMHoxeHus. TUIbI pa3MHOKEHUS.
OTnuuuTenbHbIe 0COOEHHOCTH OECIOJIOTO U MOJIOBOI'O PA3MHOKEHHS.

becnionoe pasmuoxenue. PopMbl OECNONOr0 Pa3MHOXKEHHS: JEJICHUE
OJTHOKJIETOYHBIX OpPraHU3MOB, CIIOPOOOpa30BaHUE, TOUKOBaHHUE, (hparMeHTalus,
BET€TATUBHOE PA3MHOXKEHHUE.

ITonoBoe pazmuHoxeHue. [loHATHE MOJIOBOrO Pa3MHOKEHMS U ITOJIOBOTO
nponecca. [loHATHE O AUIUVIOMAHOCTH W TarIOUAHOCTH. OCEMEHEHWE u
omoAoTBopeHue. YepenoBaHue CHocoOOB pPa3MHOKEHHUS M TOKOJIEHUH B
KU3HEHHOM LIMKJIE PACTEHHUM.

[TapTenorene3 — ocobasi hopma MOJOBOT0 PA3MHOKEHUS.

OHTOreHes. [TonsiTue OHTOT€HE3a. OMOpHOHAIIBHOE 151
MOCTIMOPHUOHATLHOE Pa3BUTHE.

OHtoreHe3 4yenoBeka. JMOpPHUOHAIILHOE pa3BUTHE YelOBeKa. BnusHue
YCIOBHM  OKpYyXKaroIed  cpeasl  HAa  BHYTPUYTPOOHOE  pa3BUTHE.
[TocTaomOpHoOHanbHOE pa3BUTHE 4YesoBeKa. Bo3pacTHble NEPUOIbl KU3HU
YeJIOBEeKa OT POXKJICHHUSI 10 CMEPTH U X OCOOCHHOCTH.

Bun u nonysisiuus

Bun — Owonormueckas cuctema. llonstue Bumaa Kak ¢GOpMbI
CYIIECTBOBAHUSA YKU3HU. Kpurtepun BHJIA (MopdosoruuecKui,
(hU3HOJIOTUUECKUM, OMOXMMHYCCKHUH, FeHETUYCCKUH, AKOJIOTUYECKUH,

reorpaduyeckuii). Apean suna. [lonstue o0 sHAEMUKAX U KOCMOIIOJIUTAX.



ITomyssiuuss  —  CTpyKTypHass  €QUMHHMLIA  CyLIECTBOBAaHUS  BUJA.
Xapakrepuctuka nomnyisaui. CBOMCTBAa NOMYJIALMU: YACIEHHOCTD, IIJIOTHOCT,
POXKAAEMOCTh, CMEPTHOCTh. CTpyKTypa MOMyISUWHA. 3HAYEHHE COXPAHCHHS U
IOJI/IEPKAHUSL CBOMCTB MOIYJISALMU JJIs €€ CYLIECTBOBAHUS U COXPAHEHUS BUAA
B IEJOM. 3HAUEHUE 3HAHUW O CBOWCTBAX WM CTPYKTYpE NOMYJISALUN s
IIPOTHO3UPOBAHUA €€ OyIylIero CyIecTBOBaHUS.

DKocucTreMa — OCHOBHAs eIMHUIIA OHOChephI

DKOCHUCTEMA KAaK €IMHCTBO OMOTOIIA M OWoreHo3a. buoieHo3 u OUoToII.
CBsi3u OopraHu3MoB B OuOIleHO3aX: TpoduyecKHe, TOMUYEeCKue, (popuyueckue,
dbabpuueckue.

Tumpl OMOTUYECKUX B3aUMOOTHOIIIEHHI OPraHU3MOB B OHMOIICHO3aX.

[TonssiTue o0 BUIOBOM CTpyKType OwuoreHo3a. IIpocTpaHcTBeHHas
CTPYKTypa OHWOIIEHO3a: BEpTUKaIbHAsA (SIPYCHOCTh) W TOPU3OHTAIbHAS
(MO3aMYHOCTb).

Oxocuctema. buoreoneno3. CTpykTypHble W (YHKIHOHATBHBIE OJOKHU
skocuctembl. llemn u cetu nutanus. IlacTOuIHBIE W NETPUTHBIC IIEMH.
Tpoduueckne ypoBHH. DKOJIOTHYECKHE MHPaMHUAbl (MUpaMUAa YHCET,
nupamuga Ouomacc, nupamunaa >Hepruu). [IpaBuno Jlungemana. Ilonsitue o
oromacce U MPOAyKTUBHOCTH DKOCUCTEM.

JnHnamuka skocucteM. [IoOHATHE SKOTOTUYECKON CYKIIECCUU.

ArposkocucteMbl U UX O0COO€HHOCTH. [loHSITHE arpo’KOCUCTEMBI.
OTnuunMe arpodKOCHCTEM OT €CTECTBEHHBIX dKocucTeM. PasznooOpasue
arpo3KOCHUCTEM.

buocdepa — xxuBas 0o60109ka 3emMiau

buocdepa u ee rpanuisl. [Tonsarue ouochepsl. [potsmkenHocTs Onochepbl
U €€ TpaHullbl. YCJIOBHUS CYIIECTBOBAaHUS KHUBBIX OpraHu3aMoB. CTpykTypa
ounocdepsl. XKupoe, OMOreHHOE, KOCHOE U OMOKOCHOE BEUIECTBO OHOChEpHI.

[lonsitTue o0 OMOreoOXMMHYECKUX (PYHKUMUAX IKUBOTO  BEIlECTBa:
AHEPrETUYECKOM, ra30BOH, KOHIICHTPAIMOHHOM, OKMCJIHUTEJILHO-
BOCCTAHOBUTEIIBHOMU.

Kpyrosopor BemectB B Omocdepe. KpyroBopoTel BObI, yriaepoja,
KHCIIOpoJa. buoreHHas murpanus aToOMOB, pOJib OPraHU3MOB B KPYrOBOPOTE
BEILIECTB.

[TonsiTre 00 PBOJOLMH U CTAOUIILHOCTH OMOCHEPHI.

UYenorek u 6uochepa
DKoJoruyeckue MpoOieMbl Jieca, CEJbCKOro XO3dMcTBa M TOpOJa.
[IpuuuHbl yTpaThl OMOpa3zHOOOpa3us (pa3pylIeHUE TPUPOTHBIX MECTOOOUTAHUN
BHJIa, UYpe3MEpHas  aHTpONOreHHas  Harpy3ka). Ilytm  coxpaneHus



ouonornueckoro  pasHooOpasus.  Crneuuanu3upoBaHHBIE  OXpaHSIEMbIE
TEPPUTOPUU: 3aIIOBETHUKH, 3aKA3HUKH, HALIMUOHAJIbHBIE MMapKu. KpacHble KHUTH.

XUMUYECKHUE KOMITIOHEHTBI )KMBBIX OPTaHU3MOB

ConepxaHre XMMUYECKUX AJIEMEHTOB B opranusMe. [lonarue o MUKpo- 1
MakpoajieMeHTax. BaxuHelmme Makpo- 1 MUKPO3JIEMEHTHI U UX OHOJIOTHYeCcKast
pOJIb.

XUMHUYECKUE COCTMHEHUS B dKUBBIX OPraHU3MaX.

Heoprannueckue BemiectBa. Bosia u ee posb B )KU3HU KUBBIX OPTAaHU3MOB.
[TonsaTue o ruipodUIbHBIX U TUAPOPOOHBIX COCTUHECHUSIX.

MuHepanbHbIe BelleCTBa M MX Ouojoruyeckoe 3HaueHue. [loHstue o
KHCIIOTHOCTH CPEJIbI.

Oprannueckue BemectBa. llonstue o Ouomonekynax. Maible
OpraHUYEeCKHUE MOJIEKYJIbl, MOHOMEPBI, OMOTIOIUMEPHI.

[lonsiTue 00 aMUHOKHUCIIOTaX, NENTUAaX U Oelkax. YPOBHU OpraHu3aluu
OenkoBeIX MoJekyid. OOpa3zoBaHWe NENTUAHOW CBA3UM. MHOrooOpasue u
CBOMCTBA OEIKOB U UX (PYHKIIUU.

[lonsiTHE O MOHO-, OJUIO- M ToJucaxapuiax. buonoruuecku BakKHbIE
noJiucaxapusl (Kpaxmal, IITUKOTeH, HeJUTI0103a, XUTHH). DYHKIIUU yTIIEBOIOB.

[lonsitue o xupax (Tpurimuepuyax), ¢gochoiunuaax M CTepouaax.
OyHKIUHU JIUTTHAIOB.

[ToHsITHE O HYKJIEMHOBBIX KUCIOTaX. A30THUCTBIE OCHOBAHHUS, HYKJICOTHUIBI.
Crpoenne u ¢ynkmuu JJHK. Crtpoenne u ¢dynknuu pPHK, TPHK, nPHK
(MPHK).

AT®. Ctpoenue u pynkuust ATO.

[TonsiTue 0 OMOJOTMYECKH AKTHBHBIX BeIIeCTBaX. BuTaMuHBI U UX
¢bynkiuu. IloHsTHE O TOPMOHAX, WX XHWMHUYECKOW MPHUPOAEC U (PYHKIIUSIX.
[lonsitue o Qepomonax, ankamouaax u ux Gyukausax. [londarue 006
AaHTUOUOTHKAX M UX MCTIOJIb30BaHUU.

Knetka — cTpykTypHas u GyHKIMOHAIbHAS €IUHUIA )KUBBIX OPraHU3MOB

Kinerounoe crpoenne opranusmoB. Kierka — cTpykTypHas wu
dyHKIIMOHANIbHAA €IWHMIIA opranu3Mma. KietouHas Teopuss U €€ OCHOBHBIC
ITOJIOKECHUS.

OOt T1aH CTPOCHUS KJIeTKu. MHorooOpasue kietok. Enunbiii oommit
IUJIaH CTPOEHHUS KJIETOK: MOBEPXHOCTHBIN ammapar, LUToIa3Ma (Tuajornia3ma,
OpraHOW/Ibl, BKJIIFOYEHHUS, [IMTOCKEIIET), ICPHBIN anmapar.

[ToBepxHOCTHBIA ammapaT kieTku. lluronnasmaruueckas MemOpaHa
(mma3manemMMma). XUMHUYECKH COCTaB, CTPOCHHUE M (PYHKIHMH IJa3Maj€MMBI.
[IpeacraBienue o crnocodax TpaHCIOPTa BELIECTB Yepe3 HUTOIUIA3MAaTUYECKY IO
MeMOpaHy.



[Muronna3sma. ['nanomiazma — BHYTPEHHsS cpela KIETKU. XUMUYECKUI
COCTaB U (PYHKIIUU TMAJIOIUIA3MBl.

[{uTockesner — MEXaHWYECKUN KapKac LUTOIUIA3MBbl, €r0 OpraHu3anus 1
Gbyskury. MUKpoQUIaMEHTBI U MUKPOTPYOOUKH.

Oprasouibl HUTOIUIA3MBI, UX CTPOCHHUE U (DYHKIUU.

SAnpo kneTku, ero crpoeHue U GyHKIUU. XPOMOCOMBI.

Oco0eHHOCTH CTPOEHHSI KIETOK MPO- U 3YKAPUOT (OaKTepuid, MPOTUCTOB,
rpuOOB, PaCTEHUI, KUBOTHBIX).

Knerounsiii miukin. Muatepdasza u ee nepuosasl. Perumkanus JJTHK. Mutos.
®a3pl MuT0o3a. AMHTO3. MUTO3 Kak OCHOBa O€CIOJIOTO Pa3MHOKEHUS
YKapUOTHYECKUX OPraHW3MOB, POCTA, Pa3BUTHA U BOCCTAHOBIICHUS TKAaHEU U
OpTraHoOB.

Meiio3 — 0coOblii croco0 JeiaeHusi 3yKapuOTHYECKUX KIETOK. Dasbl
Mero3a. CTpoeHHue TMOJOBBIX KiIeToK. (OOpa3oBaHUE TOJIOBBIX KJIETOK Yy
MJIEKOUTAIONIMNX (CIIEPMATOTEHE3 U OOTCHER).

OOMeH BellecTB U Mpeodpa3oBaHUE IHEPTUU B OPTAHU3ME

OOmras xapakTepucTHKa OOMEHa BEIIECTB U MPEeoOpa3oBaHUsI IHEPTHUU.
[Tonsitue oomena BemiecTB (MeTabonm3ma). Katabonusm u anabonusm — aBe
CTOPOHBI METa00IM3Ma, X B3aMMOCBSI3b M 3HAUCHHE.

Karabomusm. Ilonsitue o cragusx (dTamax) KJIETOYHOTO JIbIXaHUS.
CyMMapHOe ypaBHEHHE TTOJTHOTO OKHCJICHUS TIIFOKO3bl. bpoxkeHue, ero BUIBI U
MPaKTUYECKOE 3HAUYCHHE.

Anabomm3Mm. ®otocuntes. [lonarue dotocunresa. GOTOCUHTETHUECKUE
MATMEHTBI W WX JOKajau3amus. [loHsATHEe O CBETOBOM M TEMHOBOM (hazax
doTocuHTE3a W TMporeccax, mporekaromux B J3Tux (azax. CymmaphHoe
ypaBHeHUE (poTOCHHTE3a. 3HaUeHUEe POTOCUHTE3A.

[ToHsiTHE O TEeHETUYECKOM KOJI€ U €Tr0 CcBoicTBax. buocunres Oenka u ero
STambl: TPAHCKPHUINIMSA W TpaHCIANHsS. Pojab HYKJIECHHOBBIX KHCJIOT B OTHX
npoiieccax.

Posb perynsiiium 1 HUMMYHHOM CUCTEMBI B MOICPKAHUHA TTOCTOSTHCTBA
BHYTPEHHEU CPeJbl OpraHu3Ma

3HayeHUEe IMOCTOSIHCTBA BHYTPEHHEH cpeabl sl (YHKIIMOHUPOBAHUS
KJIETOK MHOTOKJIETOYHOI'O OpraHu3Ma.

Perynsiuust )ku3HeHHBIX QyHKIUN opranu3ma. [loHsTHE 0 caMoperyJisiuu.
Perynsiius GyHkiuil y pacrenuil. Perynsuust >ku3HeHHbIX (YHKIMI opranu3mMa
JKUBOTHBIX. HepBHAsI U TymMoOpaibHas peryJisinus.

NmMmyHHas cuctema u €€ pojib B MOAJICPKAHUNA TOCTOSIHCTBA BHYTPEHHEH
cpeabl opranusma. [lonarue 06 oo1ei (HecnenudUIecKoi) 3aluTe Oprannu3mas:
KOXXKHBIE  TIOKPOBBI,  CJIM3UCTBIE  O0OJOYKH, HMHTEP(EPOHBI, CHUCTEMA
KOMIUIEMEHTa, (paronurtos, BocnajaeHue. [lousaTtue o cnenuduieckoil UMMYHHOM



3amure. OpraHbl UMMYHHOM cuctembl. AHTHUTena. [loHsTHe 00 MMMYyHHOM
OTBETE, HWMMYHOKOMIIETEHTHBIX KJIETKaX. BTOpPWYHBII HMMMYHHBIM OTBET.
Auneprusi.

HacnencTtBeHHOCTh M UI3MEHYMBOCTH OPTaHU3MOB

3aKOHOMEPHOCTH HACJICJOBAHUS MPU3HAKOB, YCTaHOBJICHHBIE
I'. Mennenem. IloHATME HACIEACTBEHHOCTH W W3MEHUYMBOCTU. l3ydyeHue
HacnencrseHHocty I'. Mennenem. MoHoruOpuaHoe ckpemuBanue. Ilonsarue o
JTOMHUHUPOBAHUW, JIOMHHAHTHBIX M  PELECCUBHBIX IIPU3HAKAX. 3aKOH
eauHO00pa3us THOPHUIOB MEPBOTO TOKOJeHUs (TepBbld 3akoH I'. Mennens).
3akoH pacierieHust (BTropor 3akoH I'. Mengens). L{utomorunyeckue OCHOBBI
HAaCJIEOBaHUS MPU3HAKOB npu MOHOTHOPHUIHOM CKpEIIMBAHUH.
CTraTUCTUYECKUH  XapakTep 3aKOHOB  HACJIEAOBAHWS MPU3HAKOB INIPHU
MOHOTHOPUIHOM CKpemuBanuu. [loHATHE O JIOMMHAHTHBIX U PEIECCUBHBIX
reHax. [loHsiTue 00 aieNbHBIX T'€HAX, TeHOTUNE U (EHOTUIE, TOMO3UTOTE U
TETEPO3UTOTE.

B3auMoencTBue ajmienbHbIX TEHOB: NMOJTHOE JOMUHUPOBAHUE, HEMOJIHOE
JTOMHUHUPOBAHUE, KOJOMUHUPOBaHUE. [IOHATHE O MHOXECTBEHHOM aJLJICIIU3ME.
AHanu3upyroliee CKpeuBaHUE.

JlurubpuaHoe CKpenuMBaHue. 3aKOH HE3aBUCUMOIO HAacCJeI0BaHUS
npu3HaKoB (Tpetuii 3akoH I'. Mennens).

XpoOMOCOMHasl TEOpUs HACIEACTBEHHOCTU. [loHsATHE O ClEmIeHHOM
HACJIEJOBAaHUM, TPYNIIaX CLUEIUICHUS, KPOCCUHIOBEPE, YACTOTE KPOCCHUHIOBEPA.
['enetnueckue kapTbl. (OCHOBHBIE TMOJOXEHUS XPOMOCOMHOW  TEOpUH
HACJIEJICTBEHHOCTH.

I'eneruka mnona. [loHsATHE MONa W MOJOBBIX pa3IUYUid. XPOMOCOMHOE
onpenenenre mnosa. [loHATHE O TOJOBBIX XPOMOCOMax M ayTOCOMaXx.
Oco0OeHHOCTH HACJIeI0BaHUs MPU3HAKOB, CIEIIJICHHBIX C TTOJIOM.

['eHoTHI KaK LIETOCTHASA CUCTEMA.

N3MeHunBOCTh Opranu3moB. Pojb TreHOTHMNIA W YCIOBUW Cpelbl B
dbopmupoBaHur mpu3HAKOB. DOpPMBI HU3MEHYMBOCTH: HEHACIIEICTBCHHAS
(MoaudUKaIMOHHAS) M HACTEACTBEHHAS (TEHOTUITHYECKAs ) K3MCHUYHBOCTb.

MomudukarmonHas n3mMeHYuBOCTh. Hopma peakmuu. CratucTHYecKue
3aKOHOMEPHOCTH MOAU(UKAITMOHHOM U3MEHYHMBOCTH. 3HaueHUe
MOU(PUKAITMOHHON U3MEHYUBOCTH.

['eHoTHNIMUeCcKass W3MEHUMBOCTh W €€ Bujabl. KomOuHaTHBHas
W3MEHYMBOCTh. MyTallnuOHHAs U3MEHUYUBOCTh. CIIOHTAHHBIC U MHYITUPOBAHHbBIC
myTtanuu. [loHsiTHe O MyTauuM #W MyTareHHbIX (akrtopax. ['eHHBbIE,
XPOMOCOMHBIE U TCHOMHBIE MyTaliiu. COMaTHYECKUE U TEHEPATUBHBIC MyTALINH.
JletanbHblE, MOJyJIETANBHBIE, HEUTPAJIbHBIE W TMOJIE3HBIE MyTallMU. 3HAYCHUE
F€HOTUIUYECKON N3MEHYUBOCTH.



Oco0eHHOCTH HACIIEICTBEHHOCTH U M3MEHYMBOCTH Yy 4esioBeKa. MeTo bl
U3YYEHUS HACIEJCTBEHHOCTH W W3MEHUYMBOCTH YEJIOBEKA: I€HEaJOTHYeCKHil,
OJIN3HEIIOBBIM, ITUTOTCHETUYECKUH, JepMaTOTIU(PUIECKUN, OMOXUMUYECKHUH.

HacnenctBennblie 00sie3HM yenoBeka. [ 'eHHbie 00se3HU ((PeHMIKETOHYpus,
remopuinsi). XpoMOCOMHBIE 0O0JIE3HU (CUHAPOM KOLIAYbEro KpUKa, CHHIPOM
[lepemeBckoro — TepHepa, CUHAPOM ITOJIUCOMUU MO X-XPOMOCOME, CUHAPOM
Knsitnpensrepa, cunapom [layna). Ilpodunaktuka, 1uarHocTuka u Je4eHHUE
HACJIEJICTBEHHBIX OO0JIE3HEN.

Cenexuus 1 OMOTEXHOJIOTUS

Cenekuust pacTeHUM, XUBOTHBIX U MHKpoopraHusmosB. [loHsTue copra,
nopojel, mraMma. OCHOBHbIE HANpPABJICHUS COBPEMEHHOW CEJIEKUMU. DTaIlbl
CEJIEKIIMOHHOM padoThl. METObI CeNEKIMU: UCKYCCTBEHHBI 0TOOp (MacCOBBIi
Y UHIUBUAYAJIbHBIN ), UHIYUPOBAaHHBIN MyTareHes, ruopuan3anus (MHOpUIUHT
U ayTOpUIMHT), OTAaJeHHas TuOpuauzauus. I[IpeomoneHue crepusbHOCTH
MEKBHUIOBBIX THOPUIOB. J|OCTHKEHUSI COBPEMEHHOM CEJICKITUH.

OcHoBHbIe HampaBieHuss OuoTexHonoruu. IloHsTHE OMOTEXHOJIOTHUU.
OObeKTsl M OCHOBHbIE HampaBlieHUss OuortexHonoruu. KierouHas wu
reHeTH4ecKass MHkeHepus. llolydyenne TpaHCTeHHBIX PacTEHUN U JKMBOTHBIX.
Yenexu W JOCTHXKEHUsS TIEHETUYECKOM HWH)KeHepuu. ['eHHas Ttepanus.
['eneTnueckas nHKeHepusa U OM0OE30MaCHOCTb.

DBOJIIOLIUS] OPraHUYECKOTO MHUPA

['mnoTe3sl MpouCcXokAeHUS )KU3HH. OCHOBHBIE TUIIOTE3bI MPOUCXOXKACHUS
YKU3HU Ha 3eMJIe.

Hcropust pa3BuTHS 3BOJIOIMOHHBIX B3MISAAOB. [loHATHE OMONIOTHYECKOM
sBostonu. PazButue 3BomtonroHHbix B3msiAoB (K. b. Jlamapk, Y. [apBuH,
CUHTETHYECKas TEOPHSI IBOJIIOIIUHN ).

CoBpemeHHbIE  TpefcTaBieHuss 00  sBomtoumu. l[lomymsiius — —
AJIEMEHTApHAs €IVHUIIA SBOJIIOLMU. DJEMEHTAPHOE SBOJIIOIIMOHHOE SIBJICHUE.
['emeTndeckoe pasHoOOpasuwe B MOMyJSIUsAX. Poab  MyTalMOHHOW W
KOMOWHATUBHOW W3MEHYHMBOCTH. Murpamuu (TOTOK T€HOB). BONHBI XKH3HHU,
nperid reHoB, H30IAIM. DBOTIOIMUOHHAS POJIh MOAU(UKAIIHA.

JIBWKyImme CWJIbl M Pe3yJIbTaThl JBONIONWU. BumoobpasoBaHue
(ayuTomaTpUUECcKOe U CUMITATPUIECKOE).

MakposBoJirouMsi U €€ J10Ka3aTesbCcTBA. [IOHSITHE MaKpO3BOJIOIMH.
CpaBHUTENBHO-aHATOMUYECKHUE, IMAJICOHTOJOTHYECKUE, SMOPHUOIOTUYECKHUE,
MOJIEKYJISIPHO-TEHETUYECKHUE I0KA3aTEIbCTBA SBOJIFOLIMH.

['maBHble HampaBieHus 3BoJironuu. [Iporpecc m perpecc B 3BOJIOLNM.
[londatne o mNyTAX AOCTHKEHUS OHOJIOTMYECKOTO Tporpecca (aporeHes,
ajioreHes, kararetes). CrnocoObl OCYIIECTBICHUSI 3BOJIIOIMOHHOIO Ipoiiecca
(IuBepreHIys, KOHBEPTCHIIHS).



IIpoucxoxnenue u 3Bontonus yenoBeka. DopmMupoBaHue npeacTaBICHAN
00 3BOIOLIUU YeIoBeKa. MecTo uesioBeKa B 300JI0TMUYECKO CUCTEME.

OTanel W HamOpaBi€HUsA HSBOJIOLMM 4YenoBeka. llpencraBieHuss o
MPEIIIECTBEHHUKAX YeJIoBEKa. ABCTpasionuTeku. [peBHenme moau. YenoBek
yMenbpid.  YenoBek IpAMOXOIAIIMK. JIpeBHHME UM HUCKOIIAEMbIE  JIIOAU
COBPEMEHHOI0 THUIIA.

JIBIoKyIMe CWJIBI aHTpomnoreHe3a u ux crenuduka. Ilpennoceuiku
aHTpororeHe3a. buosormdyeckue u coluaibHbie (HaKTOPHI AHTPOMOTEHE3a.
KayecTBeHHbBIE OTIIMYMS YEIIOBEKA OT IPYTUX MIICKOITUTAIOIINX.

YenmoBeueckne pachl, HX MPOUCXOXKJICHUE MW E€IUHCTBO. Pacusm.
Oco0eHHOCTH PBOJIOLNH YEJIOBEKA HA COBPEMEHHOM JTarle.

MHoroo0Opasue *)u3HU — pe3yabTaT ABOIIOIHH.

I[TEPEUEHb BUOJIOTNMYECKNX OB BEKTOB,
KOTOPBIE ABUTYPUEHT HOJDKEH HA3BIBATH, XAPAKTEPU3VY A
BMOPA3HOOBPA3UE XXMBOI'O MUPA
bakrepun

Hudrepuitnas najgouka, TyOepKyJie3Has MajlovyKa, CTOJOHSIYHAS MaJI0YKa,
yyMHas ajgo4yka, KUIIeUHasl MalovKa.

[{nanoOakTepun: MHUKPOIMCTHC, OCITUJUIATOPHUS, HOCTOK CIMBOBHIHBIN,
CIIUpPYJIMHA.

[Tpotuctsl
['erepoTpodubie: ameda 0ObIKHOBEHHAS, UH(PY30pHs Ty(DenbKa.
OIHOKIIETOYHBIE BOJIOPOCJIU: aBTOTpO(HBIC (xyopea),

aBTOTeTepOTPO(dHBIE (XTAMUIOMOHAA).

MHOroKJIETOYHBIE BOJIOPOCIIN: 3€JIEHbIE BOJOPOCIU (COUPOTHpPA, YIIbBA),
Oypblie BOJOpOCId (JJTaMUHAPUS).

['puOb1

[InecHeBbie TpUObBI: MYKOpP, EHUITUIIII.

Hpoxoxu.

[nsmoynsie TpudbL: Oenblii Tpud (OOPOBUK), MOIOEPE3OBUK, CHIPOCIKKA,
HIAMIIMHBOH, PBDKUK, MAcJIEHOK, MyXOMop, OJeaHas mOoraHka, JHCHUYKa,
NOJI0CHHOBHK.

['pulbI-Iapa3uThl: TPYTOBUK.

JInmanHukn

Lerpapus ucinanackas, KJIagoHusi, KCAHTOPHUSI.

CnopoBble pacTeHHs

Mxu: KyKyIIKuH JieH, charHyM.

[TamopOoTHHUKY: MUTOBHUK MY>KCKOHM, OPJIIK OOBIKHOBEHHBIN, CalbBHHUS
MJ1aBAIOIIAs, CTPAYCHUK OOBIKHOBEHHBIN, KOUEABDKHUK KEHCKUM.

CeMeHHbIE pacTeHUA



['onocemeHHble pacTeHUs: COCHA OOBIKHOBEHHAs, €JIb E€BpOIeHcKasl,
MOOKEBEIBHUK OOBIKHOBEHHBIH, JINCTBEHHUIIA, Ty 3aIlaIHas.

[ToxpbITOCEMEHHBIE PACTCHUSI.

Pa3zHoo0Opa3ue )xu3HeHHBIX (OopM.

HepeBbsi: n1y0, nurna, 6epesa, KieH, psOuHa.

KycTrapHuku: cupeHb, KajauHa, KpylIMHa, JenuHa, OepecKIieT.

KycTrapauuku: yepHuKa, KJIIOKBa, OpyCHUKA, rOJIyOUKa, BEPECK.

Tpassr:

OJIHOJIETHHE: NACTYIIbs CYMKa, CypEeNKa, TOPOX, OTYpELL;

IBYJIETHHUE: MOPKOBb, CBEKJIA, KAITyCTa, JOHHUK;

MHOTOJIETHUE: OAYBAaHYUK, IBIPEH, MOJIOPOKHUK, KYTIEHA.

JlukopacTyliiye pacTeHUs: OBCSIHUIIA, MATIIUK, OYUTOK, TUMbSIH, BEDOHHKA,
pOCsiHKa, OaryJbHUK, KyOBIIIKa, UBAH-Yad, JJAH IBII MalCKUH.

KynbTypHblEe pacTeHus: MOPKOBB, CaxapHasi CBEKJIa, pemna, OproKBa, paric,
MOJICOJIHEUHUK, (pacob, ss0J0HS, rpyllla, BUILIHA, CJIUBA, a0PUKOC, KapTodeb,
TOMAT, KyKypy3a, POXKb, IMIIIEHUIIA, SYMEHb, OBEC.

JKuBoTHBIE

Tun KumeyHononocTHsie: THApA, MOJSpHAs MEAy3a, aKTUHUS, MEay3a-
KOPHEPOT.

Tun [Tnockue yepBu: mIaHapusi, IEYEHOUHBINA COCATBIIUK, OBIUMI 1IETICHb.

Tun Kpyribie uepBu: ackapubl (deiaoBedecKkasi, JoIaanHas, KOIadybs),
OCTpHIIa JeTCKasi, TPUXUHEIIa, HeMaTo bl (KapTodenbHas, cre0aeBas, IyKoBasi).

Tun Konbuatbie yepBu: M0KIE€BOUM YEpBb, TPYOOUHUK, HEPEUC, MAJIOJIO,
MUSBKY (JTOKHOKOHCKAs, MEAUILIMHCKA).

Tun Momnrocku:

OproxoHorue (BUHOTpAJHAs yJIWTKA, CaIOBBI CIU3€Hb, MPYIOBUK
OOBIKHOBEHHBIN);

IByCTBOpuUathie (0e33y0OKa, rnepaoBrila OOLIKHOBEHHAS, MU );

roJIOBOHOTHE (KaJibMap, KapakaTuila, OCbMUHOT).

Tun YiieHUCTOHOTHE.

Kiacc PakooOpa3Hbie: peuyHoM pak, MMUPOKONaIblil pak, Kpad, KpEeBEeTKa,
nadHUs, [TUKIIOM, ITUTEHb.

Knacc IlaykooOpa3Hbie: MayK-KpeCTOBHK, CKOPIHOH, IMayK-CEHOKOCEII,
KJICIIU (Y€COTOYHBIN, NKCOIOBBIN, MBLICBOK).

Knacc Hacekomsie.

HacekoMble ¢ HEMOJHBIM MPEBPAIICHUEM

OTtpsig CTpekosbl: CTpeKo3a OOBIKHOBEHHAS.

Otpsin [IpsMokpeuIbIe: Ky3HEUHK 3€JICHBIN, cCapaHva, MEABE/IKA.

Otpsin Knomnbl: Ki0m-raajpliin, BOJOMEpPKa, KJIOM-CONIATHK.

HacexoMmpble ¢ MOJTHBIM ITPEBpAILICHUEM:

Otpsn Kectkokpsuible, ninn JKyKu: MalCKUU KYK, )KYKEIIHLA, KYK-0JIEHb,
00bs1 KOPOBKA.



Otpsig Yemryekpobuible, win babouku: OpakHUK, TYTOBBIM IIEIKOIPS],
MaJIbIA HOYHOM ITaBJIMHUM IJ1a3.

Otpsin AByKpbLIblE: KOMHATHAs MyXa, OBOJ, KOMap.

Otpsin llepenoHYaTOKpBLIbIE: MOXOBBIA IIIMENb, MEJOHOCHAS ITYENa, 0Ca,
MypaBeu.

Tun Xopaosele.

Kinacc XpsieBbie pblObl: akyibl (TUTpoBasi, Oeyasi, KUTOBasi), CKaThl
(TMraHTcKas MaHTa, JIEKTPUUECKUM, CKaT-XBOCTOKON).

Kitacc KoctHble phIObL.

OTtpsig OceTpooOpa3Hbie: CTEPIISIb.

OTtpspa JlococeoOpasnblie: ropOyiia, keTa, cémra, pyubeBasi Gopelb.

Otpsg CenpaeoOpa3Hble: aTJIaHTUYECKAS! CEIIbIb.

Otpsin KapniooOpasHsie: Kapii, IJI0TBa, Jell, Kapach.

Otpsan Kucrenépele: natumepus.

Knacc 3emHoBogHbIC, I AMPuOUH.

Otpsin becxBocThie: 03epHas JIATyUIKa, TpaBsHas JISTYILKa, OCTpOMOpAas
JATYIIKA, cepas jkaba, KaMbIIoBas jkaba, OOBIKHOBEHHAs KBaKIIa, >KEPJITHKA
KpacHOOproxasi, OOBIKHOBEHHAS] Y€CHOYHHUIIA.

Otpsim  XBocTarble: OOBIKHOBEHHBIM TPUTOH, TpeOCHYATHIM TPUTOH,
OOBIKHOBEHHAs cajlaMaHJIpa.

Knacc IlpecMmbikaronuecs, unu Pentuimm.

Otpsn Yemryiiuatbie: MpBITKAs SIIEPUIA, >KUBOPOISIIAs SIIEPHUIIA,
OOBIKHOBEHHBIN YK, OOBIKHOBEHHAsI TaJI0Ka, IOMKasi BEpETEHUIIA, MESTHKA.

Otpsan Kpokoaumnbl: aMepUKAHCKHI aluratop, KailMaH, HWIbCKUH
KPOKOJIWJI, TaBUAJL.

Otpsing Uepemaxu: OosoTHas uyepemaxa, cCpeAHea3waTrckas depernaxa,
3eJIeHas yepenaxa.

Knacc IITumsr.

[ITuiel jecoB: OOJIBIION TECTPBIA ASTEN, TETEPEB, IIyXapb, KYKYIIKa,
KJIECT, COMKA, YEPHBIN AUCT.

[ITUIBI OTKPBITBHIX MPOCTPAHCTB: CEPBIN KYPABIIb.

[Ituibl BOIOEMOB M TOOEPEKMIA: KpSKBA, CEPBIA TyCh, cepas Iarus,
ne0eIb-IIHUITyH.

[Ituupl KynbTYpHBIX JaHAIIAdTOB: OOJbINAs CUHUIA, OB aucT,
OOBIKHOBEHHBIM CKBOpEIL], JIaCTOUKU (ropojckas, Oeperosas), cepas BOpOHa,
rajika, J0OMOBOM BOpoOei, 0OOBIKHOBEHHAs! COpOKa.

XWIIHbIC TTHULBL OPEN-KapJIMK, SICTPEO-TETEPEBATHUK, OOBIKHOBEHHBIN
KaHIOK, 00JIOTHasA coBa, (GUIIMH, CKOIIa, 3Meesi]], YIllacTas COoBa.

Knacc Muekonuraronue, uin 3BepHu.

[Tonxiacc IlepBo3Bepu, nnu Anneknanymue: yTKOHOC, €XUIHA.

[Toaxmacc Hacrosinue 3Bepu, niu JKuBopoAsIue.

Otpsg Cymuarbie: KEHTYypY, CyMYaTblid MeBeIb (Koaa), BOJIK CyMYaThIi.



Otpsin HacexomosiiHbie: OOBIKHOBEHHBIN €K, BBIXYXOJlb, OYypo3yOKa,
OOBIKHOBEHHBIM KPOT.

Otpsin  Pykokpblabie: Oypbld  yIIaH, pbDKas BEUEpHHUIA, MNPyAoBas
HOYHHUIIA.

Otpsin I'peI3yHBI: cepas Kpbica, JOMOBas MbIIllb, OOBIKHOBEHHAS MOJIEBKA,
OOBIKHOBEHHas! OeJika, OOBIKHOBEHHBIN 000D, OHJaTpa, OOBIKHOBEHHBIN XOMSIK.

Otpsin  XumiHble: OOBIKHOBEHHBIN BOJK, OOBIKHOBEHHAs JIMCHUIIA,
eBporeiickas pbiCh, Oypblii MelIBenb, JIECHAas KyHHUIa, pedyHas BBIIpA,
€BpOIENCKas HOPKA.

Otpsin [lapHOKOTBITHBIC: AUKHN KabaH, OJIATOPOJHBIA OJIEHb, JIOChH,
eBporeiickuii 3y0op, xkupad, 0ObIKHOBEHHBII OETEMOT.

Otpsa HenapHokonbiTHBIE: nomans [IpkeBanbCckoro, ocen JTOMalIHUM,
3e0pa, YepHbII HOCOPOT.

Otpsin JlacToHOrMe: TpPEHAJIAHCKUWA  TIOJEHb, MOPCKOM  KOTHK,
TUXOOKEAHCKUI MOPK.

OTtpsig KutooOpasHble: CUHHM KUT, AeTb(UH.

OTtpsig XoOoTHBIE: ahpUKAHCKUN CIOH, MHAUWCKUHN CIIOH.

Otpsin [Ipumatsl: ropusiia, MIUMIAH3€E, OPAHTyTaH.

TUIIBI BUOJIOTMYECKUX 3A1AY,
KOTOPBIE ABUTYPUEHT JOJDKEH YMETH PEHIATDH
. Ilenu n ceTn nutaHwus.
. DKonoruyeckue nupamuasl, npasuio 10 %.
. XMMHAYECKUE KOMITOHEHTBI )KUBBIX OPTaHU3MOB.
. Perummkanus JIHK.
. JleJieHne KIETKU U IJIOUIHOCTh KIIETOK.
. DHEPreTUYEeCKU 1 MIaCTUYECKUA OOMEH.
. MoHOTHOpHAHOE CKpEILIMBAHUE.
. AuruOpuaHoe ckpelBaHue.
. HaciienoBanue npu3HakoB, CLENIEHHBIX C MOJIOM.

O©OoOoONO UL, WN B

CIIMCOK PEKOMEH/ITYEMOU JINTEPATYPHI
VIl knacc
buonorus : ydeb6. mocobuwe miusa 7-ro KI. yUpEeKICHHH OO cpen.
obOpazoBanus ¢ pyc. s13. 00yuenus / H. JI. JIlucoB. — Munck : HaponHast acsera,
2017.—-230c. : un.
VIl knace
buonorus : ydeb6. mocobue misa 8-ro KI. yUYpEeXKIACHUH OOIl. Ccpen.
obpazoBanmsi ¢ pyc. 3. obyuenus / W.TI. bemapuk, A.E.benapuk,
B. H. BanoB. — MuHck : Axykariels 1 BeixaBanae, 2018. — 240 c. : ui.

IX xiacc



buonorust : yudeb. mocobuwe s 9-ro K. YUpexKACHHM O0OIl. Cpen.
oOpa3zoBanusi ¢ pyc. 3. oOyuenuss / O.JI. bopucos, A.A. AHTUIICHKO,
O. H. PoroxxnukoB. — MuHck : Haponnas acera, 2019. — 215 c. : un.

X KkJacc
buonorust : yue6. mocobme mis 10-ro ki ydpexaeHuil oOml. cpen.
oOpazoBanusi ¢ pyc. s3. obyuenuss / C.C.Marneim, B. A.KpaBueHnko,
T. 5. dosryH. — Munck : Hapoanas acseta, 2020. — 279 c. : nun.

Xl knacc
buonorus : yde6. mocobme mis 1l-ro KiI. yupexacHUN OOII. Cpen.
oOpazoBanusi ¢ pyc. 3. obyuenusst / M. JL. JlamkoB, A.T.IlecHskeBuy,
A. M. I'onoBau. — Munck : Hapognas acsera, 2021. — 303 c. : ui.



