KupoBckoe 061acTHOe roCy1apcTBeHHOe 001meo0pasoBaTebHOe BrOKETHOE YIpEeXKIeHHE CPeHss 00meobpasoBaTeibHas MKoJa
¢ yriTy6eHHbIM H3YyUYEHHEM OTACTBHBIX IPEJMETOB T Slpancka

Moanucat: lornHos Bnagumup Anekceesny

J-I O rVI H O B DN: C=RU, OU=aupekTop Lwkonsl, O=KOrOBY
T e JIEHA
Y, E= ail.ru
Bn aﬂ M M M p Eg:;;::::i £ ABNSAOCH aBTOPOM 3TOTO YTBEPX( g
npuxas Ne 149 ot «31» aprycra 2021

MecTononoxeHue: MECTO NOANUCAHNS

AnNeKkceeBUY Ezzziiseaen

)

CILI ¢ YUOII r. SIpancka
75- B.A. JloruHoB

JlonosinuTeIbHAS 00Ie00pa3oBaTe/IbHAsI
o0epa3BuBaKOLIAs
NporpaMma ecTecTBeHHOHAYYHOH HANPaBJIeHHOCTH
«Ilorpy:xeHue B OHOJIOTHIO»

Bospact yuamuxes: 16-17 ner

Cpoxk peanusanun: 1 rozn
Cocrasurean: Heseposa T.B., yautensb
OUOJIOTUH, XMMHUH, IKOJIOTUH

Spanck
2021r.



INOACHUTEJIBHASA 3ATINCKA

JlanHast mporpaMma COCTaBJieHa B MOJIHOM COOTBETCTBHH C (eIepalIbHBIM KOMIIOHEHTOM TOCYJapCTBEHHOTO CTaHAapTa CPeAHEro (IOJHOTO)
o0miero oOpa3oBaHus Ha YIJIyOJIEGHHOM YpOBHE W IpeJHa3Ha4yeHa Juisl U3ydeHHsl Ouojioruu B oOieo0pa3oBaTenbHbIX yupexaeHusx B 11-M kiacce.
VYrayOneHHbIH ypOBEHb CTaHAApPTa OPUEHTHPOBAH Ha (HOpMUpPOBAHKE OOMLICH OHOIIOTHYECKON TPAMOTHOCTH M HAYYHOTO MHPOBO33PEHHS yJalUXCs, a
Tak)ke Ha 0oJiee MOJIHOE U3YUYEHHE STUX CTaH/IAapTOB. 3HAHMS, MOJYyYCHHbIEC HA TAKUX 3aHSATUAX [0 OMOJIOTHH, T0JDKHBI HE TOJIBKO ONPEAETUTh OOLIHIA
KYJIBTYpHBI YPOBEHb COBPEMEHHOI'O YeJIOBEKa, HO M OOECHEeUUTh €ro aJleKBaTHOE MOBEIEHHE B OKPYKAIOUIEH cpelie, IOMOYb B PEaIbHOM JKU3HH,
YIIyOuTh HEKOTOPBIE OMOIOTHYECKHUEe MOHATHS, U TOMOYb JIeTsM Ipu caade EI'D mo Ouonoruu.

Lenab mporpamMmbI: OArOTOBKA BBITYCKHUKOB 11 Kilacca K rocy1JapCTBEHHON UTOTOBOM aTTECTAIlUH.

3agaum:
[ ] OHpel[e.HI/ITB ypOBeHb 61/IOHOFI/I‘-ICCKI/IX 3H3,HPII>1 yqaumxcsl " CTCIICHb OBJIAACHHUA MU y‘-ICGHBIMI/I yMCHI/ISIMI/I;
[ ] Ha OCHOBC CHCTCMHOI'O aHaJIn3a HOJ'IyLIGHHI)IX pe3y.HI)TaTOB BBITIIOJIHUTH KOMIIJICKC 321[[8,HI/II>1, HaHpaBJIeHHI)IX Ha erIy6JIeHI/Ie n

KOHKPCTHU3aIllUuIO 3HAHWUM yqamuxces 1mo OHOJIOIMU B COOTBETCTBUH C (be,I[epaHBHBIM KOMITIOHCHTOM I'OCYapCTBEHHOI'O O6pa3OBaTeJ'IBHOFO CTaHnaapra IJid
IMMOJIYYCHU A MMO3UTUBHBIX PE3YJIBTATOB,

o 3aKpenuTh YMEHUE yJaluXcs Ha Pa3HbIX YPOBHAX: BOCIIPOM3BOANUTh 3HAHMS, IPUMEHATh 3HAHUSI U YMEHUS B 3HAKOMOM, U3MEHEHHON U
HOBOH CUTyalUsX;

o oTpaboTaTh YMEHHS OPOPMIISATH SK3aMEHAITMOHHYIO PadoTy, pabOTHI C TEKCTOM, TECTOBBIMHU 33JaHUSMHU PAa3HOTO THUIIA;

o MOJAJEPKUBATh W Pa3BUTh YMEHMs YYallUXCSl COCPENOTAYUBATHCA W IUIOJOTBOPHO, II€JIEHAIIPABIEHHO paboTaTh B HE3HAKOMOM

00CTaHOBKE, B 33/IaHHOM Te€MII€, ObITh MOTUBUPOBAHHBIMU Ha MOJIyY€HUE 3allJIaHUPOBAHHBIX MOJOXKHUTEIbHBIX PE3YIbTATOB.
Ha yuye6GHO-TemaTnueckoe miaHnupoBanue padoueit nmporpammsl «Ilonroroska k EI'9» oreneno 34 vaca (1 yac B Hezenmo).

TPEBOBAHMUS K YPOBHIO ITOATOTOBKH YUHALIIUXCA

B pe3ynbraTe n3yueHus Kypca o0ydaronuics J0KeH

3HATH/MOHUMAThH

- IPU3HAKHU OMOJIOTHYECKHX O0OBEKTOB: )KUBBIX OPTaHU3MOB; TEHOB U XPOMOCOM; KJIETOK U OPTaHOB;

- CYITHOCTh OMOJIOTHUECKHUX MPOIECCOB: 0OMEH BEIIECTB U MPEBPAIICHUS YHEPTUH, TUTAHNE, JIBIXaHHUE, BBIJICTICHUE, TPAHCIIOPT BEIIECTB, POCT,
pa3BUTHE, pa3MHOXKEHHE, HACTIEACTBEHHOCTh U U3MEHUYUBOCTD, PETYIISILMS KU3HEIEATEIbHOCTH OPraHu3Ma, Pa3apakuMOCTh;

- 0OCOOCHHOCTH CTPOCHHUS KUBBIX OPTraHU3MOB, ITPOIIECCHI KU3HEIEATSTLHOCTH.

YMerh

- O0BSICHATH B3aMOCBSI3U OPTaHU3MOB M OKPYKAIOIIECH Cpe/bl; MPUUMHBI HACIEICTBEHHOCTH U U3MEHYHBOCTH;

- U3y4aTh OMOJOTHYECKHE OOBEKTHI U MPOIIECCHI: CTABUTH OMOJIOTUYECKHIE SKCIIEPUMEHTHI, OMUCHIBATh U OOBSICHATH PE3Y/IbTAThHI OMBITOB;

- pacro3HaBaTh W OMHCHIBATh: OPTaHbl M CHCTEMBI OPTaHOB XMBOTHBIX; ChEIOOHBIC U SIOBUTHIC TPUOBI, OMACHBIC JIJIST YEJIIOBEKA PACTCHHS U
’JKUBOTHBIE;

- CpaBHMBaTh OWOJOTHYECKUE OOBEKTHI (KJIETKH, TKAaHW, OpPraHbl M CHCTEMbl OpPraHOB, OPTaHWU3MBI, MPEJACTABUTEICH OTAEITbHBIX
CUCTEMATUYECKUX TPYII) U JI€TIaTh BHIBOABI HA OCHOBE CPAaBHEHUS;



- QaHAJIM3MPOBATh M OLICHWBATh BO3JCHCTBHE (PaKTOPOB OKPY’KAIOIIEH Cpeabl Ha )KUBBIE OPTaHU3MBI, MTOCIEICTBUS JIEATEILHOCTH YeJIOBEKa B
IKOCUCTEMAX;
- UCTIOJIH30BATh MPUOOPETECHHBIC 3HAHUS M YMEHUS B PAKTUYECKOM NESTEIHbHOCTH U TIOBCEIHEBHOW KU3HU IS
e coOmoneHnss Mep NPOQUIAKTHKH 3a00JICBaHUIl, BBI3BIBACMBIX PACTCHUSMH, >KHBOTHBIMU, OaKTEpUSMH, I'pHOAMH H BHPYCAMU;
TpaBMatu3Ma, crpeccoB, BUU-undekunm, BpeqHbIX NPUBBIYEK (KypeHHE, aJKOTOJIM3M, HAapKOMaHHWs); HApYIICHUS OCAHKH, 3pCHHS,
cilyxa, MH()EKIMOHHBIX M MIPOCTYAHBIX 3a00JI€BaHUM;
e OKa3aHWs NEpBOW MOMOIIM NPH OTPABJICHUH SAOBUTHIMU IPUOAMH, PACTCHUSIMH, YKycaX >KHBOTHBIX; IIPU MPOCTYIHBIX 3a00JICBaHUSAX,
0XO0rax, 0OMOpPOKEHUSAX, TPAaBMaX, CIIACCHUH YTOIAIOLIETO;
¢  paIMOHAJIBHONM OPTaHU3ALUH TPY/Ja U OT/AbIXa, COOJIOACHHS IPABIII IIOBEICHNS B OKPY’KalOIIei cpee;
e TIpoBeACHUS HAOIIOACHHUH 32 COCTOSIHUEM COOCTBEHHOTO OPTaHU3Ma.

MNEPEYEHbD 3JIEMEHTOB COAEPXXAHMUS, TIPOBEPSIEMbBIX HA EI'D 110 BUOJIOTUA
[lepeveHb 3JIEMEHTOB COJCpIKAHUsS, MPOBEPSIEMBbIX Ha €IUHOM TIOCYJApCTBEHHOM HSK3aMEHE IO OHMOJIOTMH, COCTABJIIEH Ha OCHOBE pasieia
«O0s3aTebHBId MHHUMYM COJIEP)KaHUsT OCHOBHBIX 0O0pa3oBaTelIbHBIX Nporpamm» denepanbHOro KOMIIOHEHTa TOCYIApPCTBEHHBIX CTaHIApTOB
OCHOBHOTO O0IIIETO U CpeHETO (MOIHOr0) 001ero oopazoBanus no 6uonoruu (6a30Bbiid U MPOGUIBHBIN YPOBHH).

1. buosorusa kak Hayka. MeToAbl HAYYHOr0 NO3HAHUSA

1.1  buonorus Kak Hayka, €€ IOCTH)KCHHUS, METOABI NO3HAHUS KUBOW MpHUpoAsl. Pors Oronorun B GOpMHPOBAaHUU COBPEMEHHOM
€CTECTBEHHOHAY4YHOU KapTHUHBI MUpa.

1.2 VYpoBHeBas opranuzanus ¥ 3BoiOnHs. OCHOBHBIE YPOBHH OpPTaHHM3alW{ KMBOW TPUPOMABI: KIETOYHBIA, OpPraHU3MEHHBIH,
MOMYJISAUOHHO-BUIOBOM, OnoreoneHoTndeckut, 6muocdepusiif. buonornueckue cucrempl. OOmMe MpU3HAKW OUMOJOTHYECKUX CHCTEM: KIIETOYHOE
CTpOEHHE, 0OCOOEHHOCTH XMMHUYECKOTO COCTaBa, 0OMEH BEIECTB M MPEBPAILEHUS SHEPTUU, TOMEOCTa3, pa3ApaxuMoOCTh, IBUKEHUE, POCT U pa3BUTHE,
BOCIIPOU3BEICHUE, DBOJIFOLUA.

2 . KieTka kak Ouojiornueckasi cucreMa

2.1  CoBpeMeHHas KJIETOYHas TEOpHUs, €€ OCHOBHBIC IOJIOKEHUS, pOJib B (POPMUPOBAHMH COBPEMEHHOW €CTECTBEHHOHAYYHOMH
KapThHbI MHupa. Pa3sButre 3HaHui 0 KieTke. KieToyHoe cTpoeHHe OpraHu3MOB — OCHOBA €JMHCTBA OPTaHMYECKOr0 MHUPA, JOKA3aTeIbCTBO POJICTBA
YKUBOU IIPUPOLBL.

2.2  MHoroo0Opa3ue kieTok. [IpokaproTrueckue M syKapuoThdeckue KieTkd. CpaBHHUTENbHAS XapaKTePUCTHKA KIIETOK PacTCHHUH,
KHUBOTHBIX, OaKTEepHii, TPHUOOB.

2.3  XUMHYECKHI cOCTaB KIETKH. MaKpo- 1 MUKpPOIJIeMEHTHI. B3anMOCBs3b CTpoeHUs U (YHKIIMHA HEOPTAaHMYECKHX M OPTaHUIECKUX
BeliecTB (0eIKOB, HYKJICMHOBBIX KHCIIOT, YIIIeBOOB, TUNUI0B, AT®), BXOJAIUX B COCTaB KIETKH. POJIb XUMHUUECKUX BELIECTB B KJIETKE U OpraHu3Me
YeJI0BEKa.

2.4  Crpoenue KiIeTku. B3auMocBs3b cTpoeHus U (yHKIMN YacTel U OpraHoUA0B KIETKH — OCHOBA €€ [[EJIOCTHOCTH.

2.5 OOMeH BemecTB W TPEBPAIICHUS] YHEPTUM — CBOMCTBA JKMBBIX OPTraHU3MOB. DHEPreTHUYECKUN M TUIACTHYECKUH OOMEH, hX
B3auMOCBsI3b. CTasnu sHepreTudeckoro oomena. bpoxxenue u apixanue. PoTocHHTE3, €r0 3HaAYCHUE, KOcMHUUecKast poib. Pa3el poTocuHTe3a. CBETOBBIC
Y TEMHOBBIE peakiuu (OTOCHHTE3a, UX B3aUMOCBS3b. XeMOCHHTE3. PoJIh XeMoCcHHTE3upyIOmuX OakTepuii Ha 3eMIie.



2.6  I'enernueckas uHpopMauus B KIeTKe. | eHbl, TeHETHUECKUI KO U ero cBoiicTBa. MaTpuyHBIN XapakTep peakiuii OMoCHHTE3a.
brocunTe3 6enKka 1 HyKJIEMHOBBIX KUCIIOT.

2.7  Knerka — reHeTuyeckasi €IMHUIIA )KUBOTO. XpOMOCOMBI, X cTpoeHHe ((hopMma u pazmepsl) U GyHKIHUU. YHCIO XPOMOCOM U HX
BUJIOBOE MOCTOSAHCTBO. CoMaTuyecKue U MOJIoBble KiIeTKU. JKU3HEHHBIH LUKII KJIETKU: HHTepda3a u MUTO3. MUTO3 — JielleHne COMaTHUECKUX KIIETOK.
Melio3. ®@a3sl MUTO3a U Mel03a. Pa3BuTHE NOJIOBBIX KJIETOK Y PACTEHUM U JKMBOTHBIX. /[eJ€HUE KIETKH — OCHOBA POCTa, PA3BUTHS U PA3MHOKEHUS
opranu3moB. Ponp Melio3a 1 MUTO3A.

3. OpranusM Kak OHoJI0rnYecKasi cucremMa

3.1  Pa3HoOOpa3ue opraHu3MOB: OJHOKJIETOYHbIE U MHOTOKJIETOUHBIE; aBTOTPOQBI, reTepoTpodbl. Bupycsl — HekieTouHble (HOpMBI
KU3HU.

3.2  BocnpousBeneHue opraHusmMoB, ero 3HadeHue. CnocoObl pa3MHOMKEHMsI, CXOACTBO M OTJIMYHME IOJOBOrO M Oecnosoro
pa3MHOxeHHs. OII0A0TBOPEHNE Y IBETKOBBIX PACTEHUI U MI03BOHOYHBIX )KMBOTHBIX. BHEIIHEee U BHyTpEHHEE OIUIOA0TBOPEHHUE.

3.3  OHTOreHe3 W IpUCYILIUE €My 3aKOHOMEPHOCTH. OMOpPHOHAIbHOE M MOCTIMOPHOHAIBHOE pa3BUTHE OpPraHu3MOB. [TpuynHbI
HapyLIEHUs pa3BUTHS OPraHU3MOB.

3.4  T'eneruka, ee 3a1aun. HaciieicTBEHHOCTh M M3BMEHUMBOCTb — CBOMCTBA OpraHn3MOB. MeTo1bl reHeTUKU. OCHOBHbIE T€HETUYECKHE
MOHATHS U CUMBOJIMKA. XPOMOCOMHAasl TEOpUS HaclieACTBEHHOCTU. COBpPEMEHHBIE MTPEICTABICHUS O T€HE U TEHOME.

3.5  3aKkOHOMEpPHOCTH HACJIEJCTBEHHOCTH, HMX IUTOJIOTMYECKHE OCHOBBI. 3aKOHOMEPHOCTH HAacClleZIOBaHMs, YCTaHOBJEHHbIE [
Menzenem, UX LUTOJIOIMYECKHE OCHOBBI (MOHO- M JUTHOpUIIHOE CKpelMBaHMeE). 3akoHbl T. MopraHa: cLEIUIEHHOE HacleJOBaHUE MPU3HAKOB,
HapylIeHHE CLEIUICHUs IeHoB. I'eHeTnka nosa. HacienoBanue nmpu3HakoB, CLEIUIEHHBIX C MOJIOM. B3anMonelicTBre reHoB. I'eHOTHUI Kak 1€JI0OCTHAS
cucrema. ['eneTuka yenoBeka. MeTobl U3yueHUs: TEHETUKU YesloBeKa. Perenne renernyeckux 3aaad. CocTaBieHUE CXEM CKPEIMBAaHUU.

3.6  3akoHOMEpPHOCTH M3MeHYMBOCTH. HeHacneacTBeHHas (Moau¢pukanmoHnHas) n3MeHunBocTb. Hopma peakuuu. Hacnencrsennas
M3MEHYMBOCTh: MyTallMOHHAs, KOMOWHATUBHAsA. Buabl MyTanuii ¥ X IpUYUHBL. 3HaYCHHE U3MEHUMBOCTH B )KU3HU OPraHU3MOB U B SBOJIIOLIMH.

3.7  3HayeHMe TE€HETHKH JuId MenuuuHbl. HacrnencTBeHHble OONE3HM YelIOBEKa, MX MPUYMHBL, MpoduiakThka. BpenHoe BiusHue
MyTareHoB, aJIKOroJisl, HAPKOTUKOB, HUKOTHHA Ha TEHETUYECKUI anmapar KJIEeTKH. 3aluTa Cpeibl OT 3arpsi3HeHNs MyTareHaMu. BoisiBiieHne HCTOYHUKOB
MYTareHoB B OKpYy:Karolleil cpeie (KOCBEHHO) U OLIEHKa BO3MOXHBIX MTOCIEICTBUI UX BIUSHUS HA COOCTBEHHBIN OpraHU3M.

3.8  Cenexmus, ee 3a7auu U pakTHUeckoe 3HaueHne. Bkinax H.W. BaBunoBa B pa3BuTHe CeNeKIUM: yU€HHE O IIEHTPaX MHOT00Opa3us
U MIPOMCXO0KJIEHUS KYJIbTYPHBIX PACTCHMI; 3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEACTBEHHON M3MEHUYMBOCTH. METOJbI CENEKIIMU U UX T€HETHYECKHE
OCHOBBI. MeTo/bl BBIBEJICHUS HOBBIX COPTOB PACTEHMM, MOPOJ KUBOTHBIX, ILITAMMOB MHUKPOOPTraHM3MOB. 3HAUE€HHWE TEHETHKH JUIsl CEJIEKIHMH.
buonornueckre 0CHOBBI BBIpAIlMBAaHUS KYJIbTYPHBIX PACTEHUM U JOMAIIHUX )KUBOTHBIX.

3.9  buotexHonorus, ee HanpasieHus. KileTouHas v TeHHas MH)KEHEpHsl, KIIOHUpOBaHUE. PoJb KII€TOYHON TEOPHH B CTAHOBJICHUU U
pa3BUTHM OMOTEXHOJIOTUU. 3HAYEHHE OMOTEXHOJOTMM JAJS Pa3BUTHUS CEJEKIMH, CEIbCKOrO XO3sMCcTBAa, MUKPOOHMOIOTHYECKON MPOMBIIIIEHHOCTH,
COXpaHEHUs TeHO(OHAA IUIAHEThl. DTHUYECKHE acleKThl HEKOTOPBIX HCCIeAOBaHUN B OMOTEXHOJIOrMM (KJIOHMPOBAHHME 4YeNIOBEKa, HalpaBiCHHbIE
MU3MEHEHNUS TEHOMA).

4 . Cuctema u MHOroo0pa3ue OpraHu4ecKoro Mupa

4.1  MmuorooOpa3ue opranuszmoB. 3Hauenue padot K. Jlunnes u X.-b. Jlamapka. OcHOBHBIE cuCTeMaTH4eCKUe (TAKCOHOMUYECKHE)
KaTeTOpHH: BU, PO/, CEMEUCTBO, OTPs (TTOPSIOK), KIAacc, THM (OTIEN), IAPCTBO; MX COMOTYNHEHHOCTD.

4.2  lapctBo OakTepuid, CTPOCHUE, KU3HEACIATEIBHOCTh, PA3MHOXKEHHUE, POJib B MpHUpone. bakrepun — Bo30yauTenu 3a0oeBaHHMA
pacTeHuil, ’KUBOTHBIX, YenoBeka. [IpodunakTrka 3a001eBaHNM, BBI3bIBAEMbBIX OAKTEPUSIMH.



4.3  LapctBo rpuboB, CTpOCHHE, JKU3HEACATEIBHOCTD, pa3MHOXeHHe. Vcronp30BaHne rpuOOB IS OTY4YEHUS IPOYKTOB MUTAHUS U
nekapcTB. Pacrio3HaBaHue cbheOOHBIX U SAOBUTHIX I'puOOB. JIumaiiHuKN, UX pa3HOOOpa3nue, 0COOEHHOCTH CTPOEHUS M JKU3HEAeATeNbHOCTU. Poib B
pUpoJie rpruOOB U JTUIIANHHUKOB.

4.4  llapctBo pacrenuil. CtpoeHue (TKaHH, KJIETKH, OpTraHbl), )KU3HEAEATEIbHOCTh U PA3MHOKEHHE PACTUTEIBHOIO OpraHu3Ma (Ha
IIpUMepE OKPHITOCEMEHHBIX pacTeHUi). Pacnio3HaBaHue (Ha pUCyHKaX) OpraHOB PaCTEHUH.

45  MmuorooOpa3ue pacreHuil. OcHOBHbIE OTAENbl pacTeHUH. Kiaccel MOKPHITOCEMEHHBIX, pOJb PACTEHUN B MPUPOJE M JKU3HU
4eJI0BEKA.

4.6  IlapcTBO XMBOTHBIX. OIHOKJIETOYHBIE U MHOI'OKJIETOUHBIEC JKUBOTHbIE. XapaKTEPUCTUKA OCHOBHBIX TUIIOB OECHO3BOHOUYHBIX,
KJIACCOB WIEHUCTOHOIMX. OCOOEHHOCTU CTPOEHMSI, KUZHEAEATEIbHOCTH, PA3MHOXKEHUS, POJIb B IPUPOJIE U JKU3HU YEIIOBEKA.

4.7  XopaoBble )KMBOTHbIE. XapaKTEpPUCTHKA OCHOBHBIX KilaccoB. Poiib B IpupoJie 1 )kxnu3HHU yenoBeka. Pacno3HaBanue (Ha pUCyHKax)
OpPraHOB U CUCTEM OPraHOB Y )KHUBOTHBIX.

5 . Opranusm 4eJji0BeKa H €ro 310poBbe

5.1  Txanu. CTpoeHHE U KU3HEAECATEIbHOCTh OPTaHOB U CUCTEM OPraHOB: NUIIEBAPEHUS, IbIXaHUs, BblieTeHHs. Pacio3HaBanue (Ha
pPHUCYHKaX) TKaHel, OpraHoB, CHCTEM OpPraHOB.

52 CrpoeHne u KU3HEACATEIHHOCTh OPraHOB M CHCTEM OpPraHOB: ONOPHO-ABHTaTENbHOW, IOKPOBHOM, KpOBOOOpaIeHHS,
muMmdooOpaiienus. PazmMHokeHHe U pa3BUTHE YeioBeka. Paco3HaBaHue (Ha pUCyHKax) OpraHoB U CUCTEM OPIaHOB.

5.3  Buyrtpennss cpena opranusma venoseka. [ pymmsl kposu. [lepenuBanne kpoBu. MMmynuter. OOMEH BEIIECTB U MPEBpAIICHUE
SHEPruM B OPTaHU3MeE 4YeJIOBEKa. BuTaMuHBI.

5.4  HepBHas u 3HAOKpUHHAs cucTeMbl. HeliporymopanbHas peryisuus IpoLeccoB )KU3HEAEATEIbHOCTH OpraHiu3Ma Kak OCHOBA €ro
LIEJIOCTHOCTH, CBSI3H CO CPENOM.

5.5  Amnanuzaropsl. Opransl 4yyBCTB, UX poJib B opranusme. Ctpoenne u ¢yHkuuu. Bpiciias HepBHas aestesnbHOCTb. COH, €ro
3HayeHue. Co3HaHue, NaMsITh, SMOLUH, Peub, MbIlIUIeHHEe. OCOOEHHOCTH IICUXUKH YEJIOBEKa.

56  Jluynas u oOIIECTBeHHAas TWUTHEHA, 3J0pOBBIA 00pa3 xu3HU. [IpodmmakTrka WHPEKIMOHHBIX 3a00NeBaHHUN (BHPYCHBIX,
0aKTepHaJIbHBIX, TPUOKOBBIX, BBI3BIBAEMBIX >XUBOTHBIMH). lIpenymnpexaeHue TpaBMaTu3Ma, MpHUEMbl OKa3aHus NepBoil momouu. Ilcuxuueckoe u
¢u3nueckoe 370poBbe uyenoBeka. DakToOpbl 370pOBbs (ayTOTPEHMHI, 3aKajJMBaHUE, JBUraTelibHas aKTUBHOCTb). PakTopbl pucKa (CTpecchl,
TMIIOIMHAMMSL, TIepeyTOMIIEHHE, NTepeoxXiakaeHue). Bpeanble u nose3Hble NpUBBIUKUA. 3aBUCUMOCTD 370POBbS UEJIOBEKA OT COCTOSHHS OKpPY’Karollen
cpensl. CoOnoieHne CaHUTapHO-TUTMEHUMYECKUX HOPM U IMpaBWJl 370pOBOro obOpasa »u3HU. PenpoaykTuBHOE 310poBbe uenoBeka. [locnencTBust
BIIMSIHUS QJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHX BEIIECTB HA Pa3BUTHE 3apOAbIIIA YEIOBEKA.

6 . DBosTIOLMA KUBOW NIPUPOBI

6.1 Bug, ero kxpurepuun. Ilomymauus — CTpyKTypHas €QMHMLA BHJAA M 3JEMEHTapHas €JUHMIIA 3BOJIONHMUA. MHKpPOIBOIIOLUS.
O6pazoBanue HOBBIX BHI0B. CIIocoObI BU1000pa30BaHMS.

6.2  Pa3BuTHe 3BOMIONMOHHBIX HJeH. 3HaueHHe 3BoNOLMOHHONW Teopun Y. JlapBuHa. B3auMocCBA3b IBMXKYIIMX CHJI HBOJIOLHH.
@opMBl €CTECTBEHHOTO O0TOOpa, BUABI OOpbOBI 3a cyulecTBoBaHME. CHHTETHYECKas TEOpUs SBOJIONHUHU. DjeMeHTapHble (PAKTOPBI HBOJOLMH.
Hccnenoanus C.C. YerBepukoBa. Poiib 3BOIIOIMOHHOM TeOpuH B (OPMUPOBAHMH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA.

6.3  JlokazaTenbcTBa SBOJIIONNHN JKUBOHM MPHPOIBL. Pe3yibTaThl HBOJIOIUH: MPHUCIIOCOOICHHOCTh OPTaHU3MOB K Cpe/ie OOWTaHuS,
MHOTr000pasue BUJIOB.



6.4  MakpooaBomtonus. Hanpasnenus u mytu sBomonmu (A.H. Cesepros, U.H. llImansraysen). buonorundeckuii mporpecc u perpecc,
apomop¢o3, uauoananTaius, nerenepanus. [Ipuuunel 6uonoruyeckoro nporpecca u perpecca. [ Mumore3bl BOSHUKHOBEHHUS KU3HU Ha 3emie. OCHOBHBIE
apoMop(}o3bI B HBOJIOIUH PACTEHUH 1 )KUBOTHBIX. Y CJIOKHEHHUE KUBBIX OPraHU3MOB B IIPOIIECCE SBOJIIOLINH.

6.5 Ilpoucxoxaenue yenoBeka. YenoBek Kak BHJI, IO MECTO B CUCTEME OPTaHUYeCKOro Mupa. [ MmoTe3bl MponucXoxKACHUS YETOBEKa.
JIBIDKYIIME CHIIBI U 3TaIbl SBOJIIOLUH YeJoBeKa. YeroBeueckne pachl, MX reHeTHYeCKoe poACTBO. buoconnanpaas npupoaa yenoseka. ConuanbHas u
MIPUPOIHAS Cpella, aJanTallly K Hell yeloBeka.

7 . JKocucTeMbI M IPUCYIIIME UM 32aKOHOMEPHOCTH

7.1  Cpenbl 0OMTaHUsI OPraHU3MOB. DKOJIOTHYECKUE (PAaKTOPBI: A0MOTHYECKUE, ONOTHYECKHE, X 3HAYCHHE. AHTPOIIOTEHHBIN (pakTop.

7.2  Dkocucrema (OMOreoIeH03), €¢ KOMIIOHEHTHI: MPOIYIIEHTHI, KOHCYMEHTBI, PEAYIICHTHI, UX poJib. BUoBas n mpocTpaHCTBEHHAs
CTpYKTypa 3KocucteMbl. Tpoduueckue ypoBuu. Llenu u cetn nutanus, ux 3seHbs. [IpaBuna skonoruueckoit nupamuapl. COCTaBICHUE CXEM Mepeiadn
BEILIECTB U SHEPTUH (LIeTIeH U CeTel MUTaHUsA).

7.3  Pa3nooOpasue skocuctem (OuoreorieHo3oB). CaMOpa3BUTHE M CMEHAa SKOCHUCTEM. YCTOMYMBOCTH M JMHAMHUKA JKOCHUCTEM.
Buonorundeckoe pazHooOpasue, CaMOPEryJsIusS 1 KPYTOBOPOT BEIIECTB — OCHOBA YCTOWYHBOTO Pa3BUTHS IKOCUCTEM. [IpHUMHBI YCTOMUMBOCTH U CMEHBI
sKocucTeM. MI3MeHeHus B 9KOCUCTEMaX MO/ BIUSHUEM JESTEIIbHOCTH YeIOBeKa. ATPOIKOCHUCTEMBI, OCHOBHBIE OTJIMYHS OT IPUPOTHBIX IKOCUCTEM.

7.4  buochepa — rimodanpHas skocuctema. Yuenue B.M. Bepuanckoro o 6uochepe. XKusoe BemectBo, ero Gpynkmun. OCOOCHHOCTH
pacnpezenenus 6uoMaccel Ha 3emie. buonoruueckuii KpyroBOpoT BEIIECTB U MpEBpallleHue Hepruu B 6uochepe, poiab B HEM OpPraHU3MOB Pa3HbBIX
apcTB. DBooLus 61nochepsl.

7.5  T'mobGanbHble n3MeHEHUs B Onocdepe, BEI3BAHHBIE JEATEIILHOCTHIO YeIoBeKa (HapyIIeHue 030HOBOIO IKPaHa, KUCIOTHBIE 10XKIH,
NapHUKOBBIN dPdexT u ap.). [Ipobiemsr ycroitunBoro passutus 6uochepsl. CoxpaneHrne MHOT000pas3us BUIOB KaK OCHOBA YCTOHYMBOCTH OHOCHEPHI.
[IpaBuia moBeneHUs B IPUPOJAHON cpeie.

COIEP/KAHHUE ITPOI'PAMMBI

baok 1. O6mas ononorus. ’Kuzub, e cBoiicTBa, yDOBHH OPraHU3aliH, IPOUCXOKIeHue xku3HM (1 yac)
[Ipenmer u MeTObI OMOJIOTUY, CBOMCTBA KUBOI MaTepUM, YPOBHH OpraHU3alluu KUBON MaTe€pHH, IPOUCXOXKIECHUE KU3HU Ha 3emue. Hayku,
BXOJISIIIIME B cocTaB Ouonoruu. Mcropus pa3BuTs OMOJIOTMH KaK HAyKH C aHTUYHBIX BPEMEH J10 HaIIUX THEH.

Baok 2. XuMuveckuii cocTaB :KUBBIX Opranu3mMos (3 yaca)

DJIeMEHTHBIN U MOJIEKYJISIpHBINA cocTaB. Heoprannueckue BelecTsa: Bojia, MUHEpaibHbIe colid. OpraHu4ecKue BeIIeCTBa: YIJIEBOIbI, JIUMHIBI,
OeNKu, HyKJICMHOBBIE KHCIOTHL. CTpoeHne U (QyHKIIMH HEOPTAHNYECKUX U OPTaHUYECKUX BEIIECTB.

Baok 3. Crpoenne kierku (3 yaca)

Tunber kierouHoir opranu3anuud. CTpoeHHE KIETKH: KJIETOYHas 000Ji0uKa, ITMTOIIa3Ma, SApO, OJHOMEMOpaHHBIE, IBYMEMOpaHHBIC H
HeMeMOpaHHBIE OPTaHOUIbI KJIETKH, OCHOBHBIC PA3IMYUS KIETOK MIPOKAPUOT U DYKAPHUOT.

Baok 4. O0MeH BelecTB M NpeBpaileHue 3Heprum (3 yaca)

Tumbl TUTaHUS KUBBIX OpraHu3MOB. [ToHsATHE 0 MeTa0OIM3Me: aCCUMIIIALINS (TUTACTHYECKU 00MEeH ), TUCCUMUIISIUS (SHEPreTHIECKU 0OMEH).
AT® u e€ pons B MmeTabonuzme. DoTocuHTE3, XeMOCHHTE3, OMOCHHTE3 OemKa.

Baok 5. Pa3MHOMkeHHe M HHAUBHAYaIbHOE Pa3BUTHE OPraHU3MOB (2 yaca)



Bocnpounssenenue k1eTok: MUTO3, Mei03. PasMHOKeHHe oprann3mMoB. HAMBUyalIbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3).

BJaok 6. I'eneTnka u cejieknusi (4 yaca)

HacneacrBenHocTs ¥ M3MeHUMBOCTD. [lepBbiii, BTOpoil u Tpetuii 3akoH Mennens. JuruOpunHoe 1 MOHOTUOpUIHOE CKpeluBaHue. [ eneTnka
T10J1a, CUEIJIEHHOE C MOJIOM HaclieqoBaHue. Meto il reHeTuku. Cenekuusi, LEHTPhI IPOUCXOKIACHUS KYJIbTYPHBIX PACTEHUMN.

Baok 7. DBoonus (2 yaca)

OBoimoMoHHOe yuyeHue Y./[apBuHa, pa3BUTHE OPraHUYECKOT0 MUPA, IPOUCX0KICHHUE YEIOBEKA.

Baok 8. Dkouiorus u yuenue o o6mocdepe (2 yaca)

Oxonorudeckue Gaxtopsl. [lomymsuuu. xonoruueckue cuctemsl. [lonstue o Ouocdepe.

Baok 9. MHoroo6pasue ;kMBbIX OPraHu3MoB (2 4aca)

Bupycel, 6aktepuu, TpuObI, TUITAHHUKHA.

Baoxk 10. HapcTBo pactenus (3 yaca)

[ToauapcTBO HU3LIME PaCcTEHUs, BOJOPOCIU. TKaHM M OPraHbl BBICHIMX PACTEHMI: BEreTaTMBHBIE OPTaHbl U T€HEPATUBHBIE OPTaHbl BBICIIUX
pactenuii. IloauapcTBo BhICIIME PACTEHMs: CIIOPOBbIE, CEMEHHbIE pacTeHus. OTAesbl: TOJI0CEMEHHBIE U MOKpPhITOCEMEHHbIE pacTeHus. CemelicTBa
kiacca OHOAOIBHBIE U Ki1acca JBy10JIbHbIE PACTEHUS.

Bbaok 11. LHapcTBo kuBoTHBIE (3 Yaca)

[ToamapctBo Ipocreitmue (Oxunoknerounsie). [lognapctBo Muoroknerounsie, Tunt Kumeunononoctasie, Tun [lnockue yepsu, tun Kpyrisie
yepBu, Tunl Kompuateie uepBu, Tun Moittocku, Tun Unenucronorue. Knacc PakooOpasusie, [TaykooOpasusie, Hacexkombie. Tun XopaoBble, Kiacc
Jlanuernuku, PriOb1, 3eMuoBoanbIe, [Ipecmbikatommuecs, [Ituipl, Mnexkonuratomue. [Toakmnaccst [lepBo3sepu, Cymuatsie, [InaneHTapHsbie.

Baok 12. YesioBek u ero 310poBbe (4 yaca)

TkaHu, oprassl, peryisauus )ku3HenesareabHocTH. OnopHo-aBUraTenpHas cucrtema. [lumesapurenbHas cucreMa 1 0OMeH BenlecTs. JlpIxarenbHast
U BbLIENUTENbHAsA cucTteMa. KpoBeHOCHas cucrema, IiepBas MOMOLIb IPU KpoBOTeueHUsX. HepBHas cuctema M BbICIIas HEpBHAs ACSATEIBHOCTH
yenoBeka. Opransl 4yBcTB. AHanu3atopsl. Koxka u e€ npousBonbie. XKenessl BHyTpeHHEH U BHEIIHEH cekpelny. Pa3MHOXKEHNE U pa3BUTHE YEJIOBEKaA.

baok 13. TectupoBanue y4yammxcsi o NpOHICHHBIM TeMaM Kypca (2 Jaca)

Pemenue tunoBeix 3aganuii EI'D npouisix €T, OpMEeHTUPOBAHHOCTh Ha 3a/1aHus

gactu C

TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema Conep:xkanue Kouaunuec Hara
n/n TBO
4acoB




baok 1. Oomas onojiorusi. ’Knusun, eé
CBOIiCTBA, YDOBHHM OPraHU3allNu,
NMPOMCXOKICHNE KU3HU

buonornueckue Hayku. MeTozsl
vccae0BaHus. Y POBHH OpraHU3alluu
KHBOM maTepuun. CBOMCTBA )KMBOTO.

[TpenmMeT 1 MeTO/BI OMOJIOTMH, CBOMCTBA JKUBOM MaTepuu, YpOBHU
OpraHM3allK )KUBOI MaTepUH, IPOUCXOKICHHUE KU3HU Ha 3eMII€.
Hayku, Bxoasiue B coctaB Ouosoruu. Victopus pa3Butus 61010run
KaK HaYKU C aHTHUYHBIX BPEMEH JI0 HAIIUX JHEH.

Biok 2. X¥uMH4YeCKHIii cOCTAB JKHUBBIX
OpPraHu3MoB

DNEeMEHTHBIN U MOJIEKYJISIPHBIN COCTaB
JKUBBIX OPraHU3MOB.

Maxkpo-, MUKpO-, yIbTpaMuKpo3aeMeHThl. ColiepikaHue
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB B )KUBOM OpraHU3ME.

Heoprannueckue BeniecTsa.

Boga u MuHepanbpHble COJIM, UX CTPOEHUE U (PYHKLIUH.

Opranuyeckue BELIECTBa.

VYrneBoasl, TUNHUbL, OEIKU, HYKJIEUHOBBIE KMCIOTBI, UX CTPOCHUE U
(GyHKIHU.

Baok 3. Ctpoenue KjieTKH

MemMmOpaHHbIe OpraHOU bl KJIIETKH.

Knerounas mem6pana, sapo, DI1C, kommiekc ['onbaku, TM30COMBI,
HepOKCI/ICOMI)I, BaKYOJ'II/I, MI/ITOXOHI[pI/II/I, IIJ1aCTUObI.

HemeMmOpanHbie opraHOU bl KJIIETKH.

PubocoMbl, IUTOCKEIIET, KJIIETOYHBIE BKIIFOUEHUS.

OcHOBHEIE pasiinvdus KJICTOK MMPOKAPHUOT U
JYKapHUOT.

IIpu3Haky npokapHoT 1 3ykapuoT. CX0ACTBa U pa3Inuns B CTPOCHUU
KJIETOK TpUOOB, pacCTEHUI U )KUBOTHBIX.

Baok 4. O0MeH BeniecTs 1
NnpeBpalieHue JHEPruun




THIBI NUTaHUS KUBBIX OpPraHu3MoOB.

ABtoTpodHOE 1 rereporpodHoe nuTaHue. [nacTnueckuii u

MeTtabomu3m. SHEPreTHYECKU OOMEH.
0. AT® u e€ ponb B MeTaboIM3ME. Crpoenue u pyakuun ATD. MecToHaX0XKACHUE B KIIETKE.
10. buocunres Genka. I'enernueckuii koa. TpaHCKpUIILIUS U TPAHCISALIMSL.
baok 5. PazmHokeHue 1
HHAUBHAYAJbHOE Pa3BUTHE OPraHU3MOB
11. | Bocripou3BeneHne KIETOK: MUTO3 U MEHO3. Knerounsiii k. @a3sl MUTO3a U Mei03a. CXOJICTBA U pa3Inyus
MHTO3a U Mei03a. 3HaueHHEe MUTO3a U Meilo3a.
12. Pa3mMHOXeHHEe OpraHu3MoB. becnonoe u nonoBoe pazmHoxkeHue. ['amerorenes. Omnoa0TBOPEHHE.
WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpHUOHANBHBIN U TOCTIMOPHOHATIBHBINA IEPUOBI OHTOTEHE3A.
3apobIlIEeBbIE JTUCTKH.
Baok 6. I'eneTnka u ceJleKIUA
13. | MonorubpuaHoe ckpemuBanue. [lepBoiii u HacnencTtBeHHOCTh M1 N3BMEHUYNBOCTD OPTaHU3MOB.
BTOpOM 3aKkoH I'. Mennens. I'uGpuponoruueckuii MeTo. [ OMO3UTOTHBIE U TETEPO3UTOTHBIC
opranusmsl. AyenbHble reHsl. [1epBsiii u BTOpoi 3akoH ['. Menpens.
HenonHoe noMuHMpOBaHUE U aHAIU3UPYIOLIEE CKPELIMBAHKE.
14. Jurubpunnoe ckpemuBanue. Tperuit Pacmiennenue mo reHOTUNY U GEHOTHUITY IPU AUTHOPUIHOM
3akoH I'. MeHnpnens. ckpemuBanuu. Tperunt 3akoH ['. Mennens.
15. ['eneTuka nona, CUEIJIEHHOE C MOJIOM Kapuortun opranusma. [lonoBsie xpomMocombl. CIETIIEHHOE € TTOJIOM

HacjenoBaHue. MeToabl TeHeTHKH.

HacjienoBaHue. MeTo bl TeHETUKHU: TeHealOrnUeCKUH,
MOMYJISIITUOHHBIN, OJM3HEIIOBBIN, IMTOTeHETHYECKHIA,
OMOXMMHUYECKUHA.




16.

Mertonp! cenexkuuu. L{eHTpbl
IIPOUCXOXKACHUS KYJIBTYPHBIX PACTCHUM.

3amaun ¥ 3HaUCHHE CEJICKIIMH.
MeToapl ceneKuu: TMOpuaAn3aIis u 0Toop.
MaccoBblii 1 THANBUYaIbHBIA 0TOOD.
bruskopoicTBeHHOE cKperuBanue. MexXBUIOBast THOPHUIU3AIIHS.

HckyccrBeHHbl MyTareHes. LIeHTpbel IpoucXoKaeHus KyIbTypPHBIX
pacTeHui.

Baoxk 7. IBoaonusa

17. OBouonnonHoe yuenue Y.JlapBuHa. OcCHOBHBIE TIOJI0XKEHUS IBOITIOLIMOHHON Teopuu JlapBuHa.
CuHTeTnyeckast TeopHsi 3BOJIIOLIUY. JBroky1ye cuibl 3Bositolind. CUHTETHYECKasi TEOPHUs IBOJIIOLMH.
Uccnenoanus C.C.YerBepukosa. Poib 3BOIIOLMOHHON TEOPUH B
(hopMHUpPOBaHUY COBPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHPA.
Pe3ynbTaThl 3BOMIOIMH. JJ0Ka3aTeIbCTBA SBOJIOIUN KUBOMN
HPUPOJIBIL.
18. Pa3BuTHe opranudeckoro mMupa. Pa3BuTHe opraHnueckoro Mupa B KpunTo3oe u ¢paHepo3oe.
[IpoucxoxaeHue yenoBeka OcHOBHBIE CTaIUU aHTPOINOreHe3a. [[BUKyIIre CUilbl aHTPOIIOTEeHE3a.
[IpapoauHa yenoBeka.
Pacel 1 ux npoucxoxacHue.
Baok 8. DkoJiorus u yuenue o ouocepe
19. DKojoruueckue (pakTophl. DKkosnoruveckue pakTopsl Cpesbl: abuoTUYECKHEe, ONOTHUECKHUE U

[omynsAuumn.

AHTPOIIOTCHHBIC.

OCHOBHBIE IKOJIOTHYECKUE XaPAKTEPUCTUKU MOMYJIISALNH.
B3anmoaeiicTBre monyssiuid pa3HbIX BUJOB B SKOCUCTEME.
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20.

Oxkonornyeckue cucreMol. ITloHaTne o
ouocdepe.

Dkocucrema, €€ OCHOBHbIE KOMITIOHEHTHI. CTPYKTypa 3KOCUCTEMBI.
[IuieBkle CBsI3U B 3KOCHCTEME. B3auMoIelCTBUE MOMYIS LI
pa3HbBIX BUOB B 3KOCUcTeME. EcTecTBeHHast sKocucTeMa
(buoreoreHo3). ArpodkocucTema (arporeHo3) Kak HCKyCCTBEHHOE
COOOIIECTBO OPraHU3MOB.

buocdepa — rmobanbnas skocuctema. B. U. Bepranckumii —
OCHOBOIIOJIOKHUK Y4eHus: o ouocdepe. Ctpykrypa dnocheps.
PacnipoctpaneHnue 1 poJib )KUBOTO BelllecTBa B Onocdepe. 3HaueHHe
OXpaHbl OMOChEpBI ISl COXPaHSHHUS KH3HU Ha 3eMIie.
Buonoruyeckoe pa3sHoOOpas3ne Kak OCHOBA YCTOMYHBOCTH OHOC(HEPHI.

CoBpeMeHHbIE FKOJIOTHYECKHE TPOOIEMBbI, UX BIUSHHUE HA

COOCTBEHHYIO *KU3Hb U JKU3Hb OKpYyKaromux jojei. [locnencreust
JEATSIILHOCTH Y€JI0OBEKA B IKOCHUCTEMAX.

Biaok 9. Muoroo0pa3ue ;KuBbIX

OpPraHu3MoOB
21. Bupycsl. bakrepun. bakrepuu, ux cTpoeHue 1 KU3HEAEATeIbHOCTh. Ponb OakTepuil B
MIPUPO/IE, KU3HU ueroBeka. Mepbl npouIakTHKU 3a00J1€BaHUM,
BBI3bIBAEMBIX OakTepusiMu. Bupycel — HekiieTouHas (hopma KU3HU.
[Mukn pa3BuTHs BUpyca. BupycHble 3a001eBaHus.
22. ['puOsr1. JIumanHuky. OTnnuuTenbHbIe 0COOEHHOCTH TpuOOB. MHOT00Opasue rpudoB. Poib
rpuOOB B MPUPOJIC, KU3HU YeIOBeKa. JIMIaiHUKN —
CUMOMOTHYECKHE OpraHu3Mbl. Posb muiaiiHUKOB B IpUpoie U
KU3HU YEJIOBEKA.
Baok 10. IlapcTBo pacTeHus
23. [ToanapcTBO HU3LIME pacTEeHNUS, CtpoeHue, )KU3HEIeATeIbHOCTh, PA3MHOKEHNE HU3IIUX U BBICIIUX

BOJIOPOCIIH.

[ToamapcTBO BBICIINE PACTCHHUS:

pacTeHui.
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CIIOPOBEIC, CCMCHHBIC PAaCTCHU.

24. OTxensl: TOTOCEMEHHBIE U Ctpoenue, )KU3HEACITEIbHOCTh, PA3MHOXKEHNUE IOJIOCEMEHHBIX U
MOKPBITOCEMEHHBIE PAaCTEHUS. MOKPBITOCEMEHHBIX PACTCHUH.
25. CemelicTBa Ki1acca OIHOOOJILHEIE, [Tpusnaku kinacca OgHononeusie. [Ipusnaku kiacca JIBy1oabHbIE.
. CewmeiicTBa knacca OgHogonbHEIC: 311aky, JInnelHbIe.
CewmelicTBa Kiacca JIBy10JbHbBIE.
CemelictBa kitacca JIBynosibHbie: KpectouBeTHbie, Po3onBeTHble,
CrnoxxsHonpeTHsIe, [1acienoBrie, MOTEIIIEKOBEIC.
Baok 11. LlapcTBO KUBOTHBIE
26. [ToxmapcTBo OHOKIIETOYHEIE. [MommapcTBo OgHoKIIeTOUHBIC: TUIl [IpocTeiimme.
IToamapctBo MHOTOKJIETOUHEIE.
[TognapctBo MHoroKIeTOUHBIE: TUIT KUIIEUHOTIOIOCTHBIE, TUTI
IInockue yepsu, Tun Kpyrisie uepsu, tun KonpuyaTeie yepBy, TUI
MoJITroCKH.
27. Tun YnenucroHorue. Tun Ynenucronorue. Knaccei: PakooOpasusie, [laykooOpasHsie,
Hacexowmmrle.
28. Tun Xoprosele. Tun Xopnossle. Knaccsl: Jlanuetnuku, Ppiosl, 3eMHOBOIHBIE,
[Tpecmbikarommecs, [Ituipl, Miekonuraronue.
Baok 12. YesioBek U ero 310poBbe
29. Tkanu, Opranbl, peryJIsius Tkanu: snuTenuaabHas, COSIMHUTENbHAS, MBIIIICUHAsI, HEPBHAS.

KU3HEIEATeIIbHOCTH. OnOpHO-
ABHUTaTCIIbHAs1 CUCTEMaA.
[MumeBapurtenpHas cucTeMa 1 0OMeH

Cucremsl OpraHoB: IOKPOBHAA, OIIOPHO-ABUTATCIIbHA,
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BE€IICCTB.

JbIXaTelbHas, MUIIEBAPUTENbHASA, KPOBEHOCHAs, BbIACIUTEIbHAS,
HEpBHas, [10JI0Basi, DHIOKpUHHAasA. HeliporymopanbsHas perymisnus.

Ckernet denoBeka. MpIIIIpbl ¥ UX QyHKITUH.

[Turanue. [TumeBapenue. Ponbs pepmerToB B numeBapennn. OOMeH
BEIIECTB U MpeBpalieHie SHEepruu. J[Be CTOpoHbI OOMEHa BEIIEeCTB U
sHepruu. Butamunsbl.

30. | [bIxarenbHas U BbAEIUTENbHAS CHCTEMA. JlpIxarenbHas cucTeMa: CTpOeHHE U (PYHKLUH.
KpoBeHocHas cucrema, mepBasi IOMOIIb MoueBblaenuTeNbHAS CUCTEMA: cTpoeHue U pyHKkuuu. KpoBs 1 ee
IIPU KPOBOTEUCHMSIX. ¢ynkuuu. KposenocHast cucrema: crpoenue u ¢pyHkuuu. Ilepas
HOMOILb IIPY KPOBOTEUCHUSX.
31. HepBHas cucrema u BbIciIast HEpBHas HepBHas cucrema: LieHTpanbHas U nepudepryueckas, comaTuueckas
NesITeIbHOCTh YesoBeka. OpraHbl 4yBCTB. U BereTatuBHas. PeduexTopHblil npuHIKI pabOThHl HEPBHON
cucreMsl. PeduiekropHas nyra.
Beicmias HepBHas 1€ATEIbHOCTD YEIOBEKA.
OpraHel 4yBCTB U UX 3HAUYEHUE B )KM3HU uesoBeKka. CEHCOpHbIE
CHCTEMBI, X CTPOEHHUE U PYHKLIUH.
32. Koxa u e€ npousBoHbIe. IToxpoBsl Tena. Ponp ko B mporeccax TepMOPETYJIALNH.
ITognepxanue Temneparypsl Tena. JKene3pl BHyTpEHHEN U BHEIIHEN
JKenespl BHYTpEHHEH 1 BHEIIHEH cexkpeunu. PasMHOXEHHUE U pa3BUTHE YEIIOBEKA.
cekpenuu. PasMHOXkeHHe U pa3BUTHE
4eJI0BEKa.
Baok 13. TectupoBanue yyammxcsi 1o
NPOHICHHBIM TEMaM Kypca
33. [IpoBenenune mpoOHOTO PK3aMeHa Pemenue BapuanTo EI'D
34. | Amnanu3z pe3ynbTaToB MPOOHOTO 3K3aMeHa Paz6op BapuanToB EI'D
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NCTOYHUKU UHOPOPMAIIUN

Y4yeOHMKH 1J151 yHALIUXCH

1. buonorus. bakrepun. I'pubsl. Pactenus. 5 knacc. [laceunuk B. B.
2. buonorus. MHOTOOOpa3ue MOKPHITOCEMEHHBIX PACTCHHIA. 6 KIlacc.
[Taceunuk B.B.
3. buonorus. XKusoturie.7 knacc. Jlatromwma B. B., [llankun B. A
4. buonorusa. Yenosek. 8 kiacc. Konecos B. /l., Mam P. /1. u ap.
S. Bbuonorus. Beenenue B o0uryto 6uonoruto u skonoruto. 9 k. Kamenckuii A. A., Kpukcynos E. A., [1aceunuk B. B.

Y4eOHble mocoOust A y4alMxcs:

1. Jlepuep .. Ypoku 6uonoruu. Pactenus, 6akrepun, rpuObl, TUIIaifHUKH. 6 Kiacc. TecTsl, BOMPOCH], 3aaun: Y4yeOHoe nocodue. — M.:
OKCMO, 2012.

2. Jlepuep I'.11. Ypoku Guonoruu. )KuotHsie.7, 8 kinacchl. TecTsl, BOMpoOCkl, 3aaaun: YuedHoe nmocodue. M.:OKCMO, 2012.

3. Jlepuep .. Ypoku 6uonoruu. Yenosek: aHatomust, (puznosiorusi rurueHa. 8, 9 ximaccel. TecTsl, BONPOCH, 3a1a4n: Y4eOHoe ocodue. —
M.:OKCMO, 2012.

4. MennukoB b.M. buonorus: ¢opmsr u ypoBuu xu3nu: [locodue s yuamuxcs. - M: Ilpocsemenne, 1994

S. EI'D. buonorus: Tunosble 3k3aMeHallnoHHble BapuaHThl: 30 BapuanTos/ nof pex. B.C. Poxnosa. — M.: M3narensctBo «HanmonansHoe

obpaszoBanuey, 2017-2020. — 368 c.

Pecypcbl UnTepHer

. denepanbhblii mopran «Poccuiickoe oOpazoBanue» - hitp://www.edu.ru

. Poccwuiickuii 001ieo0pa3oBaTenbHbIi MOPTaAl: OCHOBHAS M CpeHss IKoua - http://www.school.edu.ru
. WuTepHeT-noiepixka npoecCuOHaIbHOTO pa3BuTHs reaaroros - http://edu.of.ru

. denepanbHbIii IEHTP UHOOPMAIIMOHHO-00pa30BaTENIbHBIX pecypcoB - hitp://fcior.edu.ru

. DJEeKTPOHHBIN KaTajxor o0pa3oBaTeNbHBIX pecypco - hitp://katalog.iot.ru

. Enunoe okHO mocTyma kK 00pa3oBaTeibHBIM pecypcam - http://window.edu.ru

. denepanbHbI HHCTUTYT MEAarOrHYeckux u3mepenuii- hitp://www.fipi.ru/

. Caiit m3natensctBa «MuTemekt-Ilentpy, hitp://www.intellectcentre.ru

. Caiit denepanbHoro MHCTUTYTA neparorndeckux usmepennii: KMM k EI'D no pa3nuuHbeIM npeameraM, METOAMYECKUE PEKOMEHAAINN
- http://fipi.ru

. Hesmnaiika.mpo - https://neznaika.pro

. Pemry ET'D - https://bio-ege.sdamgia.ru
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