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MNOACHUTEJIBHAS 3AIINCKA

JlanHast mporpaMMa COCTaBJICHA B TIOJTHOM COOTBETCTBHUH C (DeepaTbHbIM KOMIIOHEHTOM
rOCyapCTBEHHOIO0  CTaHaapTra  cpeAaHero  (moiHoro) — obmero  obpazoBaHusi  Ha
yIayOJIeHHOM YpOBHE W TpeIHa3HaueHa JUIsl M3YYCHHsI OMOJIOTMU B 00IIe00pa3oBaTelbHBIX
yupexxkaeHusix B 11-m  kmacce. VYrinyOneHHBIH YypOBEHb CTaHIapTa OPUEHTHPOBAH Ha
(hopMupoBaHHe 00IICH OHOTOTHYECKON IPAMOTHOCTH M HAYYHOTO MHUPOBO33PEHUS YUAIIUXCS, a
TakKe Ha 6oJsiee MOJHOE N3YUeHHE 3TUX CTaHIapTOB. 3HAHMSI, TOJyUYEHHBIC HA TAKUX 3aHATHIX O
OMOJIOTHH, JOJDKHBI HE TOJIBKO OMPENEIUTh OOMIMA KYJBTYPHBIH ypOBEHb COBPEMEHHOTO
YyelloBeKa, HO U 00ecledyuTh ero aJeKBaTHOE IOBEJCHHE B OKpYKalolled cpeae, MoMoub B
pEaNbHON KHM3HU, YIUIyOUTh HEKOTOpPHhIC OMOJIOTHYECKUE MOHATHS, W MIOMOYb JETSAM TPH Claue
EI'D no Guosorum.

[eas nporpamMMel: OATOTOBKA BRIMYCKHUKOB 11 Kiacca K rocyaapCTBEHHOM UTOTOBOM
aTTeCTallUu.

3agaum:

. OTpEACUTh YPOBEHb OMOIOTUYECKUX 3HAHHWM yYallluXCs U CTENEHb OBIAJCHUS
UMHU y9€OHBIMU YMECHUSIMU;

. HA OCHOBE CHCTEMHOT'0 aHaJn3a MOJYyYEHHBIX PE3YJIbTATOB BHIIIOJHUTH KOMILJIEKC
3a/laHul, HAMpaBJICHHBIX HA YIrIIyOJeHHEe M KOHKPETHU3AlMI0 3HAHUM yyalluxcs mo OMOJIOTHH B
COOTBETCTBUH C (peleparbHBIM KOMIIOHEHTOM TOCYJaPCTBEHHOTO 00pa30BaTEeIBLHOTO CTaHAapTa
JUISL TIOJTy4E€HUS TTO3UTUBHBIX Pe3yJIbTaToB;

. 3aKpENUTh YMEHUE YYallUuXCsl Ha Pa3HBIX YPOBHIX: BOCIHPOU3BOAWTH 3HAHWS,
NPUMEHSTH 3HAHUS U YMEHHS B 3HAKOMOW, U3MEHEHHOM 1 HOBOW CUTYyalUsX;

. 0TpaboTaTh yMeHUs OPOPMIIATH IK3aMEHAITMOHHYIO paboTy, paboThl ¢ TEKCTOM,
TECTOBBIMU 33JJaHUSMH PA3HOTO TUIIA;

. MOJIJICPKUBATH M PA3BUTh YMEHHS YUAIIUXCSI COCPEIOTAYNBATHCS U TIIOI0TBOPHO,
HeJeHanpaBieHHo paboTaTh B HE3HAKOMOW OOCTAaHOBKE, B 3aJaHHOM TeMIie, OBITh
MOTHBHPOBAaHHBIMHU Ha MOJTYYEHHE 3alNIAHUPOBAHHBIX MOJIOKUTEIBHBIX PE3YIbTATOB.

Ha y4ebno-TeMaTHyeckoe miiaHupoBanue padoueir nmporpammsl «llonroroska k EI'D. B

Mupe Ononorum» oTBeieHo 34 yaca (1 Jac B Hefemio).

TPEBOBAHUSA K YPOBHIO NIOATI'OTOBKHU YUAIIUXCHA

B pesynbrare u3ydeHus Kypca 00yqarouuiics 10mKeH

3HATH/IIOHUMATH

- IPU3HAKUA OMOJIOTHYECKUX OOBEKTOB: KUBBIX OPTaHU3MOB; TEHOB M XPOMOCOM; KJIETOK
U OpPTaHOB;

- CYIIHOCTh OHMOJOTMYECKHX IPOIECCOB: OOMEH BEUIECTB W MPEBPAINCHUS JHEPTHUU,
NUTaHWE, [JIbIXaHUE, BbIIEJICHHE, TPAHCHOPT BELIECTB, pOCT, pa3BUTHE, Pa3MHOXKEHUE,
HACJIEACTBEHHOCTh M  M3MEHUYMBOCTb,  PETyJsiUsl  KU3HENEATEIbHOCTH  OpraHu3Ma,
pa3aIpakuMOCTb;

- 0COOGHHOCTU CTPOCHHSI )KUBBIX OPTaHU3MOB, IIPOLIECCHI KU3HEEATEIILHOCTH.

YmMmern

- OOBSCHATH B3aMMOCBSI3U OPTaHW3MOB U  OKPYXAlOMIeW Cpeapl; TPUYUHBI
HAaCJEJACTBEHHOCTH U H3MEHUYNBOCTH;

- u3y4yarb OWOIOTHYECKHME OOBEKTHl U TPOIECCH: CTaBUTh OHUOJIOTHYECKUE
9KCTIEPUMEHTHI, OTIICHIBATH  OOBSICHSATH PE3YIbTaThl ONBITOB;



- pacro3HaBaTh M ONMCHIBATh: OPraHbl U CUCTEMbl OPraHOB >KUBOTHBIX; ChEIOOHbBIE U
STOBUTBIE TPUOBI, ONTaCHBIE JJIs1 YeJIOBEKa PACTEHUS U )KUBOTHBIE;

- CpaBHMBaTh OHMOJIOTHYECKHE OOBEKTHI (KJIETKH, TKaHW, OPTaHbl U CHUCTEMBI OpPTraHOB,
OpTraHMU3MBI, IPEJICTABUTENIEH OT/IEIbHBIX CUCTEMAaTHUYECKHUX IPYII) U JAeNaTh BBIBOJbI HA OCHOBE
CPaBHEHHS;

- aHaJU3UPOBATh U OIIEHMBATh BO3JEUCTBHE (PAaKTOPOB OKPY’KAIOLIEH cpeibl Ha KUBBIE
OpPraHMU3MBl, IOCIEACTBUS JEATEIBHOCTH YEI0BEKA B AKOCUCTEMAX;

- UCIOJIb30BaTh NMPUOOPETEHHbIE 3HAHUS M YMEHHS B IMPAKTHYECKOW NEATEIbHOCTH U
IIOBCEITHEBHOM JKNU3HHU JUIA:

e coOmogeHuss Mep NPOoGUIAKTHUKK 3a00J€BaHUM, BBI3BIBAEMBIX PACTEHUSIMH,
KUBOTHBIMH, OAaKTEpUsSMHU, TpuOaMH U BUPyCaMH;, TpaBMaTu3Ma, crpeccos, BUU-
UH(EKINY, BPEAHBIX MPUBBIUEK (KypEeHHUE, AIKOT0JIM3M, HAPKOMAaHHUS ); HapYyIIECHUS
OCaHKH, 3pEHUs, CIyXa, MHPEKIIMOHHBIX U MPOCTYTHBIX 3a00JICBaHHIA;

e OKa3aHHWs NEPBOI MOMOUIM MPH OTPABJICHUU SIOBUTHIMH IpUOaMM, PaCTCHUSIMHU,
yKycax >KUBOTHBIX; MPHU TNPOCTYAHBIX 3a00JIEBaHUSAX, 0KOTaX, OOMOPOKEHHSIX,
TpaBMax, CIIACEHUH yTOIAIOLIETO;

e  palMOHANbHON OpraHU3aluyU TPyAa U OTIbIXa, COOTIOACHMS IPABUII MOBEACHUS B
OKpYXKaroIleH Cpeae;

e TpoBeJeHHs HAOMIOACHUH 3a COCTOSSTHUEM COOCTBEHHOT'O OpraHHU3Ma.
IHEPEYEHD SJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA EI'D 110
BHUOJIOI'NHN

[IepeyeHsp 31€MEHTOB COAEpKAHUSA, IPOBEPSEMBIX HA EAMHOM TOCYAAPCTBEHHOM 3K3aMEHE
1o OMOJIOrHH, COCTaBJIEH Ha OCHOBE pa3zzaeina «O0s3aTeIbHBI MUHUMYM CO/ICPKaHUsI OCHOBHBIX
oOpa3oBaTenbHbIX Hporpamm» @DeneparbHOrO0 KOMIIOHEHTa TOCYAApCTBEHHBIX CTaHIApTOB
OCHOBHOTO 0O0IIero U cpeaHero (moJHOro) oOmiero oOpa3oBaHus 1o Ouonoruu (0a30BBIA U
npoIbHBIA YPOBHH).

1. Bnosorus kak Hayka. MeToAbl HAYYHOT0 NO3HAHUA

1.1 buosnorus kak Hayka, €€ TOCTHKEHHS, METObI TIO3HAHUS KUBOUW MPUPO/IBI.
Posns 6uonorun B popMupoBaHIH COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUpA.
1.2 YpoBHeBasg opranuzanusi U 3BoJitoIKA. OCHOBHBIE YPOBHU OpraHHU3alNK

YKUBOU TIPUPOJIBI: KIIETOYHBIN, OPraHU3MEHHBIH, TIOMYJISIIMOHHO-BUIOBON, OMOTEOIIEHOTHYECKHIA,
ouocdepubiid. buonornveckue cuctembl. OOMIME MPU3HAKA OMOJOTUYECKUX CHUCTEM: KIIETOYHOE
CTpOEHHE, OCOOCHHOCTH XHMHYECKOTO COCTaBa, OOMEH BEIIECTB W MPEBpAICHUS JHEPTHUU,
FOMEOCTa3, pa3IpaXuMOCTh, IBMXKEHHUE, POCT U pa3BUTUE, BOCIIPOU3BEAECHUE, BOJIOLIMS.
2 . KieTrka kak 0mos1oru4eckasi CucTeMa

2.1 CoBpemMeHHasi KJIE€TOYHas TEOopHUsl, €€ OCHOBHBIE IMOJOXKEHUSA, POJib B
(hopMUpOBaHHH COBPEMEHHOHN €CTECTBEHHOHAYYHOW KapTUHBI MUpa. Pa3BuTue 3HaHUM O KIIETKE.
KiterouHoe cTpoeHHe OpPraHM3MOB — OCHOBA €IMHCTBA OPraHMYECKOTO MHPA, JOKA3aTeIbCTBO
POACTBA KUBOU IPUPOJIBI.

2.2 MHuoroo6pa3ue kietok. [IpokaproTnueckue M 3yKapHuOTHYECKHUE KICTKH.
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK PACTCHUH, )KUBOTHBIX, OaKTepuii, rpuoOoB.
2.3 XHUMUYECKUH COCTaB KJIETKH. Makpo- U MUKpPO3JIEMEHThI. B3anuMoCBs3b

CTpoeHUs U PyHKIUN HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB (OSIKOB, HYKIEHHOBBIX KUCIIOT,
yIJIeBOJOB, TUNHI0B, AT®D), BXOAAIIMX B COCTaB KJIETKU. POJIb XUMHUECKUX BEIIECTB B KIIETKE
Y OpraHu3Me YelIOBeKa.

2.4 Crpoenue kieTkd. B3auMocBs3b cTpoeHus W (QYHKIMA dYacTed u
OpPraHOMJIOB KJIIETKU — OCHOBA €€ II€JIOCTHOCTH.
2.5 OOMeH BelIecTB U MPEeBpaIeHUs YHEPTUN — CBOWCTBA KUBBIX OPTaHU3MOB.

DOHepreTUYecKHii U TUIACTHYECKUI OOMEH, MX B3aUMOCBs3b. CTaguM SHEPreTUYECKOro oOMeHa.
bpoxxenne u npixanue. MoTOCHMHTE3, €r0 3HAYCHHE, KOCMHUYecKas poib. Da3bl poTrocuHTE3A.
CBeToBbIE M TEMHOBBIE peakiuM (POTOCHHTE3a, HX B3AUMOCBA3b. XemocuHTe3. Poib
XEMOCHHTE3UPYIOIKX OakTepuil Ha 3emiie.



2.6 I'enernueckas uHGOpManus B KieTKe. [ €Hbl, TEHETHUECKUI KOJ U €ro
CBOMCTBAa. MaTpHWuHBIN XapakTep peakiui OmocuHTe3a. buocwHTEe3 Oelka W HYKICHHOBBIX
KHUCJIOT.

2.7 Kierka — reHermdeckas €IuHUIA XKUBOTO. XPOMOCOMBI, UX CTPOEHHUE
(dbopma u pazmepsl) U pyHKIHH. YUCIO XPOMOCOM M UX BHJIOBOE MOCTOSHCTBO. CoMaTuyeckue
W TOJOBBIe KiIeTKH. JKM3HEHHBIW LMK KIETKH: WHTepdaza M MHUTO3. MHTO3 — JelieHHe
COMAaTHYECKUX KJIeTOK. Melo3. ®Pa3pl MUTO3a U Melo3a. Pa3BuTHe NOJIOBBIX KJIETOK y PACTEHHM
U KUBOTHBIX. [[eleHHe KIIETKH — OCHOBA POCTa, Pa3BUTHA M PA3MHOKEHHSI OpraHu3MoB. Poib
Mel03a 1 MUTO3a.

3. Opranusm kak OMoJIornYecKasi cucreMa

3.1 PazHooOpa3zue OpraHu3MOB: OJHOKJIETOYHbIE U MHOTOKJIETOYHBIE;
aBTOTPOdbI, reTepoTpodbl. Bupycsl — HekeTouHbIe (OPMBI KU3HU.
3.2 Bocmpoussenenne opraHu3moB, ero 3HaueHue. CrocoObl pa3MHOKEHUS,

CXOACTBO W OTIIMYHEC IIOJIOBOI'O H bGecnosioro PA3MHOXCHUS. OHHOI{OTBOpeHI/Ie Y LOBETKOBBIX
paCTeHI/Iﬁ 1 IO3BOHOYHEIX KMBOTHHIX. BHEIIHee u BHYTPCHHEC OIINIOAOTBOPCHUC.

33 OHTOTEHE3 W TMPUCYIIHE €My 3aKOHOMEPHOCTH. OMOPHOHAIBHOE W
MOCTAIMOPUOHAIILHOE Pa3BUTHE OpraHu3MOB. [IpUUMHbBI HApYIIEHUS Pa3BUTHS OPTaHU3MOB.
34 I'eneTnka, ee 3agaun. HaciiemcTBEHHOCTh M M3MEHUYHMBOCTH — CBOMCTBaA

opraHu3MoB. MeToibl reHeTUKH. OCHOBHBIE TEHETUUECKHUE MOHATHSA M CHMBOJIMKA. XpOMOCOMHas
Teopusi HacsieNCTBeHHOCTU. COBpEMEHHBIE TIPEICTABIICHHSI O TEHE M TEHOME.

3.5 3aKOHOMEPHOCTU HACIIEICTBEHHOCTH, HMX LUTOJOTUYECKHE OCHOBBI.
3aKOHOMEPHOCTH HACJIEJOBaHMS, YCTaHOBIEHHBbIE . MeHzaeneM, UX IUTOJIOTHYECKHE OCHOBBI
(MOHO- W auruOpuaHOE CcKpenBaHue). 3akoHbl T. MopraHa: CIEIMJIEHHOE HacleI0BaHUE
MPU3HAKOB, HApyIICHWE CIEIUieHUs reHoB. ['eHetmka mona. HacnemoBanue mpHU3HAKOB,
CUEIUICHHBIX € MOJoM. B3aumopnelicTBue reHoB. I'eHOTHMI Kak LeIocTHas cuctema. ['eHeTuka
yenoBeka. MeTobpl H3ydeHHs TeHETUKY YelioBeka. Pemenune renetndeckux 3anad. CocTaBlieHHEe
CXEM CKpEIIMBaHUU.

3.6 3aKOHOMEPHOCTH W3MEHYHUBOCTH. HenacnencrBennas
(MomudukanvoHHas) W3MEHYUBOCTh. Hopma peaknuu. HacnencTBeHHass HW3MEHYHUBOCTE:
MyTallMOHHAsi, KOMOMHATUBHAS. Buael MyTanuili u uX NPUYMHBL. 3HAYCHHE U3MEHUYMBOCTHU B
YKU3HU OPTaHU3MOB U B SBOJIIOLIUU.

3.7 3HaueHne TeHETHKH JUIs1 MeauuHEl. HaciaencTBeHHbIE 00I€3HU YeIOBEKa,
uX MPHUYMHBI, TpoduIaKkTuka. BpenHoe BIMsHUE MyTareHOB, aJKOTOJsl, HAPKOTUKOB, HUKOTHHA
HA TEHETHUYECKUHU ammapaTr KJIETKH. 3alluTa Cpeibl OT 3arps3HeHHs MyTareHamu. BrisiBieHue
HUCTOYHUKOB MYTareHOB B OKpY’Karollel cpeie (KOCBEHHO) M OI[EHKa BO3MOKHBIX MOCIEICTBUN
WX BJIIMSTHUSI HA COOCTBEHHBIN OpPraHu3M.

3.8 Cenekuus, ee 3a1aun U npakTuieckoe 3Hauenue. Bknag H.W. BaBusnosa B
pa3BUTHE CENEKIIMH: YUSHHE O IICHTPAaX MHOT000pa3us U IPOUCXOXKICHUS KyIbTYPHBIX PAaCTCHUI;
3aKOH TOMOJIOTHYECKHX PsIOB B HACJEACTBEHHON H3MEHUYMBOCTH. METOABI CENEeKIMH U HX
T€HETUYECKHE OCHOBBI. MeETO/bl BBIBEJCHHS HOBBIX COPTOB PACTEHUM, IMOPOJ >KUBOTHBIX,
HITAMMOB MHUKPOOPTaHM3MOB. 3HAaY€HHE TEHETHKW MJis CeNeKIuH. bHojormdeckre OCHOBBI
BBIpAIIUBAHUS KyJIbTYPHBIX PACTEHUHN U JOMAIITHUX >KUBOTHBIX.

3.9 buorexnonorus, ee HampaBineHus. KierouHas W TeHHas WH)XEHEpHS,
KJIOHHpOBaHuE. PoJb KJIETOYHON TEOPUU B CTAHOBJICHUU W PA3BUTHU OMOTEXHOJIOTHH. 3HAYCHUE
OMOTEXHONOTHH [JJIsl PAa3BUTHUS CENEKIUH, CEIbCKOTO XO3s5iCTBa, MHKPOOHOIOTHYECKON
MPOMBIIIUICHHOCTH, COXPAaHEHHs TEeHO(OHJA IUIAHEThl. OJTUYECKHE AacCHeKThl HEKOTOPBIX
UCCJICIOBaHMM B OMOTEXHOIOTHH (KIIOHUPOBAHUE YETIOBEKA, HAMPaBICHHbIC N3MEHEHUS T€HOMA).

4 . Cucrema 1 MHOroo0pa3ue OpraHu4ecKoro Mupa

4.1 MHuoroo6pa3ue oprann3moB. 3Haduenue padot K. JIunnes u K.-b. Jlamapka.
OcHOBHbBIE CHCTEMATHYECKHE (TaKCOHOMHMYECKHME) KaTE€ropuH: BHJ, POJ, CEMEHUCTBO, OTPSJ
(mopsox), kacc, Tin (OTACI), ApCTBO; UX COTIOTYUHEHHOCTD.



4.2 [apcTtBO GakTepwii, CTpoeHUE, KU3HEACATEILHOCTh, PA3MHOKEHHUE, POJIb

B mnpupone. baktepum — Bo30yauTenu 3aboieBaHUl pacTeHUM, >KUBOTHBIX, YeJOBEKa.
[Ipodunaktuka 3a001eBaHNH, BEI3BIBAEMBIX OAKTEPUIMHU.
4.3 [HapctBO TrpuOOB, CTpPOCHHE, IKHUZHEIEATCILHOCTh, PAa3MHOKCHHUE.

Hcnonp3oBanue rpubOB Ui TONYy4YEeHUs NPOAYKTOB NHMTAaHUS U JIeKapcTB. Pacmo3HaBaHue
ChEeOOHBIX U SIOBUTHIX rpuOOoB. JlMmaiHuku, MX pa3sHooOpasue, 0COOEHHOCTH CTPOEHHS U
KHU3HeesTenbHOCTH. POk B mpupoie rpuOoB U JIUIIAHUKOB.

4.4 HapctBo  pactenmii. CTpoeHue  (TKaHHM,  KJIETKH, OpraHbl),
KU3HEHCATEIBHOCTh U Pa3MHOKEHHE  PACTUTENBHOIO  opraHusmMa (Ha  Ipumepe
MOKPBITOCEMEHHBIX pacTeHuil). Pacro3naBanue (Ha pUCyHKax) OpraHoB pacTEHHIA.

4.5 Mmuoroo6pazue pactenmii. OcCHOBHBIE OTHeNbl pacteHuil. Kiaccer
MMOKPBITOCEMEHHBIX, POJIb PACTEHUN B PUPOJIC U KU3HU YEITOBEKA.
4.6 HapcTtBO #UBOTHBIX. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE >KUBOTHBIE.

XapakTepucTUKa OCHOBHBIX THUIIOB OECIIO3BOHOYHBIX, KJIACCOB WICHUCTOHOTMX. OcoOeHHOCTH
CTPOEHMSI, JKUZHEAECATEIBHOCTH, PA3MHOKEHUS, POJIb B IPUPOJIE U )KU3HU UEIIOBEKA.

4.7 XOpIoBbIE KUBOTHBIE. XapaKTEPUCTHKAa OCHOBHBIX KiaccoB. Pomp B
OpUpOAE U KU3HU YelloBeka. PacrmozHaBaHue (Ha PUCYHKax) OPraHOB M CHCTEM OpPraHoOB Y
KUBOTHBIX.

5 . Opranusm 4eJIOBeKa M €ro 310pOBbe

5.1 Tkanu. CTpoeHHe U KHU3HEACSITEIbHOCTh OPraHOB U CHCTEM OPIraHOB:
NUILEBapeHus], IbIXaHus, BblJeneHus. PacriosHaBaHue (Ha pUCYHKax) TKaHEH, OpraHoB, CUCTEM
OpraHoB.

5.2 CrpoeHue u XHU3HEAEATEIbHOCTh OPraHOB M CHCTEM OpPraHOB: OIIOPHO-
JIBUTATEJIbHOW, MOKPOBHOW, KpoBooOpaiieHus, aumdooodpamnieHus. PasMHoxkeHre U pa3BuUTHE
yesoBeka. Pacrno3naBaHue (Ha pUCyHKaXx) OPraHOB U CHUCTEM OpPTraHOB.

53 BHyTpeHHssa cpena opranu3ma yenoBeka. I'pymnmbl kposu. IlepenuBanue
kpoBU. MMmyHurer. OOMEH BEIECTB M NPEBpallleHHME HHEPTUUM B OpPraHU3ME YEJIOBEKa.
BurtamuHbI.

54 HepBHast u oHIOokpuHHasg cucremsl. HeillporymopanbHas peryisnus
IIPOLIECCOB KU3HEAEATECIIBHOCTH OPraHU3Ma KaK OCHOBA €r0 LEIOCTHOCTH, CBSI3H CO CPENOM.
5.5 Ananuszatopsl. Oprasbl 4yBCTB, UX poOib B opraHusme. CTpoeHHe U

¢dbyukuun. Beicmias HepBHas aestenbHOCTh. CoH, ero 3HadeHue. Co3HaHME, MaMsTh, YMOIINH,
peub, MplnuieHne. OCOOEHHOCTH NICUXUKHU YeIOBEKa.

5.6 JlmyHast w oOmecTBEHHas TUTHWEHA, 3/0pOBBIH 00pa3 JKU3HHU.
[Ipodunaktuka wWHGEKIUOHHBIX 3a00NeBaHUN (BUPYCHBIX, OaKTepUANbHBIX, TPHUOKOBBIX,
BBI3BIBAEMBIX JKMBOTHBIMH). llpemymnpexkieHne TpaBMaTu3Ma, NPUEMBl OKa3aHHs IEePBOU
nomomy. [Icuxuueckoe u ¢puznveckoe 370poBbe deaoBeka. DaKTOPbI 370pOBbs (AyTOTPEHUHT,
3aKaMBaHMWe, JIBUTATelbHAas aKTUBHOCTH). @akTopbl puicka (CTpECCHl, THIIOJAWHAMUS,
nepeyToMiIeHUe, NepeoxiaxaeHue). Bpeansle u nosne3Hble NPUBBIYKU. 3aBUCUMOCTD 370POBbS
YeJI0BeKa OT COCTOSIHHS OKpYyxKaromiei cpeasl. CoOMoAeHne CAaHUTAPHO-TUTUEHUYECKUX HOPM H
IpaBuII 310pOBOro 0Opa3a kU3HU. PenponykTHBHOE 310pOBbe yenoBeka. [locnencTBus BAusHUA
QJIKOTOJIS, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HAa Pa3BUTHE 3apObIIIA YeJIOBEKa.

6 . DBosOUA KUBOW IPUPOIBI

6.1 Bun, ero kputepuu. Ilomynmsmust — CTpyKTypHas eAWHUIIA BUAA U
3JIEMEHTapHasi eMHULA 3BoMoLKU. MukposBomtonus. O6pazoBaHue HOBBIX BUAOB. CrocoOsbl
BU1000pa30BaHMS.

6.2 Pa3BuTre SBOJIIOIMOHHBIX HACH. 3HAYEHHE HSBOJIIOIMOHHOW Teopuu Y.
JapBuHa. B3anMOCBSI3b JBIKYIIMX CHJI 3BONIONMH. DOPMBI €CTECTBEHHOTO OTOOpPA, BHJIBI
60pb0bl 3a cymiecTBoBaHMe. CHHTETHYECKas TEOpUs 3BOJIOLUUHU. DJIeMEHTapHble (aKTOPhI
sBomorn. Mccnenosanus C.C. YerBepukona. Ponb sBoMOIMOHHON Teopun B (opMUpOBaHUH
COBPEMEHHOM €CTeCTBEHHOHAYYHOH KapTHUHBI MUpA.



6.3 JlokaszarenbcTBa HBOJIIOLMU KUBOW MPUPOAbI. Pe3ysbTaTbl 3BOIIOLUHN:
MPUCIIOCOOJICHHOCTh OPTAaHU3MOB K cpejie 00UTaHus, MHOTOOOpa3re BUJIOB.

6.4 Makpossosmonus. Hanpasnenus u mytu sBomounu (A.H. Ceseprios, N.1.
[[Imaneray3en). buonornueckuii mporpecc u perpecc, apoMopd o3, UaAN0a aNTaIusl, JeTeHepaIus.
[TpuumHbI 6MOIOTHYECKOT0 Mporpecca u perpecca. ' MnoTe3sl BOSHUKHOBEHHS JKU3HU Ha 3emIle.
OcHoBHbIe apoMOP(}O3bI B 3BOIOINH PACTEHUI U )KMBOTHBIX. Y CIIO)KHEHHE KUBBIX OPraHU3MOB
B IIPOLIECCE IBOJIOLMH.

6.5 [Ipoucxoxnenue uenoBeka. UemoBeK Kak BHJ, €r0 MECTO B CHUCTEME
OpraHMYECKOro Mupa. [MmoTe3pl NpOMCXOXKIEHUs denoBeKa. JIBWXKyIIME CHUIBI U dTalbl
IBOJIIOLIMHM yesioBeka. YenoBeueckue packl, UX reHeTHYecKoe poAcTBo. broconuansHas nmpupoaa
yenoBeka. ConyanpHas ¥ NpUpoOAHas Cpea, afanTalnuy K HEl YeIoBeKa.

7 . JKocHCTeMBbI U NPHUCYIIHE UM 3aKOHOMEPHOCTH

7.1 Cpenpl 0OMTaHUS OpPraHU3MOB. DKOJOrHYeckre (pakTopbl: a0HOTHYECKHE,
OHOTHYECKHE, UX 3HAUeHHUE. AHTPOIIOTe€HHBIN (aKTop.
7.2 Okocucrema (OMOreoleHo3), €¢ KOMIIOHEHTBI: MPOYLEHTbI, KOHCYMEHTHI,

peayLeHThl, UX poJjib. BupoBas M mpocTpaHCTBEHHAas CTPYKTypa 3KocucTeMmsbl. Tpoduueckue
ypoBHHU. Llenu u cetn nutanus, ux 3BeHbs. [IpaBuna sxonormueckoi nupamuasl. CoctaBieHne
CXEM Iepe/layM BEIEeCTB U 3HEepruu (1iernei u ceTei MuTaHus).

7.3 Paznoobpasue skocuctem (6buoreorneHo3oB). Camopa3BUTHE U CMEHa
9KOCUCTEM. YCTOWYMBOCTh U JIMHAMUKAa JKOCHCTEM. buosornyeckoe pa3zHooOpasue,
CaMOpETyYJISILMS U KpyTOBOPOT BELIECTB — OCHOBA YCTOWYMBOI'O PAa3BUTHUS dKOcUCTEM. [IpnumnHbl
YCTOMYMBOCTU U CMEHBI SKOCUCTEM. M3MEHEeHHsI B dKOCHUCTEMax IO BIMSHHEM JAEATEIbHOCTU
4eJI0BEKA. ATPOIKOCUCTEMBI, OCHOBHBIE OTINYMSI OT IPUPOJHBIX IKOCUCTEM.

7.4 buocdepa — rmobanpHas sxocuctema. Yuenwe B.W. Bepuanackoro o
o6uocdepe. XKupoe BemiecTBo, ero GpyHkunu. OcoOeHHOCTH pacmpeeneHuss OMoMacchl Ha 3emiie.
buonoruueckuii KpyroBopoT BEIIECTB U IpeBpallleHue SHepruum B Ouocdepe, pojbr B HEM
OPraHU3MOB pa3HbIX LAPCTB. DBOJIOLUS Onochepsl.

7.5 ['moGanbHble W3MeHEHHs B Ouocdepe, BBI3BAHHBIE JE€ATEIbHOCTHIO
yenoBeKka (HapylLIeHHe O030HOBOTO HKpaHa, KHUCIOTHBIE JOXAW, MAapHUKOBBIA 3ddext u ap.).
[IpoGnems! ycroiunBoro pa3sutus 6uocepsl. CoxpaHeHne MHOTooOpa3usi BUJOB KaK OCHOBA
ycroitunBoctu 6uochepst. [IpaBuiia moBeaeHus B NpUPOIHON cpee.

COAEP KXAHUME NPOI'PAMMBbI

baoxk 1. OOmas Owuosorusi. KuzHb, e€é CBOMCTBa, YPOBHHM OpPraHU3alldH,
npoucxo:xkaenue ;ku3Hu (1 yac)

IIpeamer 1 MeTo Bl OMOIOTUH, CBOWCTBA KUBOW MAaTE€pPUU, YPOBHH OPraHU3ALUU KUBOU
MaTepuH, MPOUCXOXKAEHHUE KU3HU Ha 3emuie. Hayku, Bxonsume B coctaB Ouonoruu. Vcropus
pa3BUTHS OMOJIOTUU KaK HAyKH C aHTUYHBIX BPEMEH JI0 HAIllUX JTHEH.

Baok 2. XuMnuyeckuii cocTaB :KUBBIX OPraHu3mMoB (3 yaca)

DeMeHTHBIN U MOJIEKYJIIpHBIM cocTaB. Heoprannueckue BelecTa: Bojia, MUHEPAIbHbIE
conu. OpraHuyecKkue BeIeCTBa: YIVIEBObI, JUIUABI, OCJIKH, HyKIEUHOBbIE KUCIO0Thl. CTpoeHue
U QYHKIMY HEOPraHWYECKUX U OPIraHUYECKUX BEIECTB.

Baok 3. Ctpoenne kierku (3 yaca)

Tunel k1erouHol opranuzanuu. CTpoeHHE KIETKH: KJIeTouHas 000JI0YKa, IIUTOIIA3Ma,
SAIPO, OJNHOMEMOpaHHBIE, IBYMEMOpaHHbIE W HEMEMOpaHHbBIC OPTaHOMIBI KJIETKH, OCHOBHEIC
pas3InyMs KJIETOK IPOKApPUOT U 3YKAPUOT.

Baok 4. O6MeH BelecTB U NpeBpanieHne Hepruu (3 yaca)

Tunbl nuTaHus SKUBBIX opraHu3MoB. [loHsaTne o Meraboiu3Me: aCCUMMIIALUS
(mmactuueckuit obmeH), auccumuisnus (3Hepretuueckuid odmeH). AT® u e€ ponap B
metabonau3me. POTOCUHTE3, XeMOCUHTE3, ONOCHHTE3 OeKa.

Baok 5. PazMHokeHHe M MHAUBHAYAJIbHOE PAa3BUTHE OPraHU3MOB (2 yaca)

Bocnpoussenenue Ki1eTok: MUTO3, Mei03. Pa3MHOeHHe opraHu3mMoB. MHaMBHyanbHOE
pa3BUTHE OPraHU3MOB (OHTOI'€HE3).



baok 6. I'enernka u cejekuns (4 yaca)

HacnenctBeHHOCTs M M3MEHUMBOCTH. llepBblii, BTOpOM M TpeTHil 3akoH MeHuens.
JurubpugHoe M MOHOTHMOpUAHOE CKpeluBaHue. ['eHeTMka 1oja, CHEIUIEHHOE C T0JIOM
HacsieoBanue. MeTopl reHeTUKH. CeneKuns, HEHTPbI IPOUCXOKIEHHS KYJIbTYPHBIX PACTEHUH.

Baok 7. IBoaonusn (2 yaca)

OpomonmonHoe yueHue Y.JlapBuHa, pa3BUTHE OPraHMYECKOrO0 MHpA, IPOUCXOXKICHUE
YEJI0BEKa.

Baok 8. dkoJiorus u yuenue o 6uocdepe (2 yaca)

Okonoruueckue paxtopsl. [lomymsiuuu. xonoruueckue cucreMsl. [lonstre o Ouocdepe.

Baok 9. MHoroo0pasue ;kMBbIX OPraHU3MOB (2 4aca)

Bupycsl, 0akrepun, rpu0bl, TUIIAHHUKY.

baoxk 10. HapcTBo pactenus (3 yaca)

[ToguapcTBO HuU3MIME pacTeHHs, BOAOPOCIHA. TKaHM W OpraHbl BBICHIMX PACTCHMI:
BEr€TATUBHBIE OPraHbl U TE€HEpPATHBHBIE OpraHbl BbICIIMX pacTeHuil. [loamapcTBo BhICIINE
pacTeHusl: CIOpOBblE, CEMEHHble pacTeHus. OTAENbl: TOJIOCEMEHHbIE U MOKPHITOCEMEHHBIE
pactenus. CemelicTBa kinacca OTHOOJIBHBIE U Kilacca J[ByJ0JIbHBIE PACTEHUS.

Baok 11. HapcTBo xuBoTHBIE (3 yaca)

IonuapctBo Ilpocreitmme (OnpHoknetounsie). IlonmapcTBo MHOrOKJIETOYHBIE, THII
Kumeunononoctueie, tun Ilnockue yepsu, tTun Kpyrasle yepsu, Tun KospuyaTele yepBu, THII
Mommtocku, tun YUnenucronorue. Kiacc PakooGpasuble, IlaykooOpasubie, Hacekomble. Tum
Xopnosele, knacc Jlannernukw, PwiObi, 3emuHoBomHbie, [Ipecmbikarommuecsi, IlTuier,
Mainekonuraromue. [logknaccet [lepBo3sepu, Cymuarsie, [Inanienrapusie.

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

TkaHu, oprasbl, peryjsuus >KU3HEAEATEeIbHOCTU. ONOpHO-ABUIaTENbHAs CHUCTEMA.
[MumeBapurenbHast cucreMa M OOMEH BellecTB. JlpIxaTenbHas W BbIIEIUTENbHAs CHCTEMA.
KpoBeHocHas cucrema, mnepBas MOMOIIb IpU KpoBOTedeHMsAX. HepBHas cucrema M BbICcIIas
HEpBHAsl JIeATeIbHOCTh 4enoBeka. OpranHel uyyBcTB. AHanuzaropbl. Koxka u e€ mpou3BOJHbIE.
JKenesrpl BHyTpeHHEHN U BHEIIHEN CEKpelIMU. Pa3MHOXKEHHE U pa3BUTHE YEIOBEKA.

Baok 13. TectupoBanue yyauuxcs 1o npoiiieHHbIM TeMaM Kypca (2 4aca)

Pemenne tTunoseix 3aganuii EI'D npomisix €T, OpUEHTHPOBAHHOCTD HA 3alaHUs

yactu C
TEMATHYECKOE IINTAHUPOBAHHUE
Ne Tema Copep:xxanue KoaunuecTtBo Jara
n/n 4acoB
baok 1. O6mas 6uosorus. JKu3Hb, 1
eé¢ cBOiicTBa, yDOBHHM OPraHU3aLMH,
NPOUCXO0KICHHE )KU3HU
1. buonornueckue Hayku. Metozsl [Ipenmer u MeToabl OUOIOTHH, 1
UCCIJIEIOBaHMsI. Y POBHH OpraHU3aluu CBOICTBA JKUBOI MaTepuy,
#KUBOM Marepuu. CBOWCTBA KHUBOTO. YPOBHM OpPraHU3aLUN KUBOU
MaTEpUH, IPOUCXOXKIEHUE
*U3HU Ha 3emie. Hayku,
BXOZSIIUE B COCTaB OUOJIOTUH.
Wcropus pa3zButus 6uonoruu
KaK HayK{ C aHTUYHBIX BPEMEH
0 HaIIUX JTHEH.
baok 2. XumMnueckunii coctas 3
’KMBBIX OPTraHM3MOB
2. DJEMEHTHBIN U MOJIEKYJISIPHBIN Makpo-, MUKpO-, 1
COCTaB XUBBIX OPTaHU3MOB. YJIBTPaMHUKPOIJIEMEHTHI.
CopaeprxaHnue HeOPraHNnISCKUX




1 OPraHUYCCKUX BCUICCTB B
KHUBOM OpraHU3ME.

3. Heopranunueckue BemiecTna. Bona u MmunepaibHbie COJH, UX
CTpPOCHHE U (DYHKITHH.
4, Opraandeckue BenecTna. YraeBopl, TAIUILI, OCITKH,
HYKJIEMHOBBIE KUCIIOTHI, UX
CTpOCHUE U (PYHKIIHH.
baok 3. CTpoeHne KJIeTKH
5. MeMOpaHHBIC OPTAaHOUIBI KIICTKH. Knerounas memOpana, sipo,
OIIC, xommneke INonbxu,
JIU30COMBI, TIEPOKCHUCOMBI,
BaKyOJIM, MUTOXOH/IPUH,
TLJIACTHIbI.
6. HememOpaHHbBIE OpraHOUIBI KIETKH. Pubocomsl, muTOCKETET,
KJICTOUHBIC BKJIIOUCHHUSI.
7. OCHOBHBIE pa3Iuyus KIETOK [Ipr3HaKu TPOKAPUOT U
MPOKAPHUOT U DYKAPHOT. sykapuot. CXoAcTBa U
pas3nuyus B CTPOCHHUH KJIETOK
rpuboB, pacTeHuil u
YKUBOTHBIX.
bJjoxk 4. O0OMeH BelecTB U
npeBpalieHue YHEPTuu
8. Tunbl nUTaHUS )KUBBIX OPTaHU3MOB. ABTOTpOdHOE 1
Merabonu3m. reTepoTpopHOE MUTAHHE.
[LracTrueckuit u
SHEPTreTHYSCKUI OOMEH.
0. AT® u e€ ponb B MeTaboIM3ME. Crpoenue u pynkunn ATO.
MecTOHaX0X/ICHHE B KJICTKE.
10. Buocunres Oenka. T'eneTnueckuii Kox.
TpaHCKPUIIINS ¥ TPAHCIISIITHIS.
bJaok 5. Pa3mHokeHUE U
HHAUBHUIYAJbLHOE Pa3BUTHE
OPraHu3MoOB
11. BocnpousBeneHue KI€ToOK: MUTO3 U Knerounsmii muki. dasel
MEHNo3. MHTO3a U Meio3a. CxojicTBa 1
pa3Iu4us MUTO3a U ME03a.
3HaueHUEe MUTO3a U Meio3a.
12. Pa3zmHoOXeHuEe opraHnu3MoB. becnionoe u mosioBoe
NunuBunyansHOE pa3BUTHE pasmHokeHue. ['ameTorenes.
OpraHU3MOB. Om1010TBOpPEHHE.
OMOpHOHAIBHBIN U
MMOCTAIMOPHUOHATBHBIN ITEPUOIBI
OHTOT'€HE3a. 3apO/IbIIIEBbIE
JIUCTKH.
BJjok 6. 'eneTHKa U ceJIeKIUs
13. MoHoruOpuaHOEe CKpEIUBaHUE. HacnencrBeHHOCTH 1

[IepBb1it 1 BTOpOH 3aK0H I'. Menaens.

W3MEHYHBOCTH OPTAaHU3MOB.
I'uGpunonornueckuit MeTo.
I'omo3uroTHbIe U
TETEPO3UTOTHBIE OPTAHU3MBI.
AnnenbHble reHbl. [lepBoiil 1




BTOpOM 3akoH I'. Mennens.
HenonHoe noMuHupoBaHue u
aHAIM3UPYIOILEee
CKpEeLMBaHUE.

14.

JurubpunHoe ckpemubanue. Tpetuit
3akoH . Mennens.

Pacuiennenue no reHoTuiy u

(dbeHoTUITy IPU AUTUOPUTHOM

CKpeluBaHUU. TpeTuil 3aKOH
I". Mennes.

15.

TI'enermka 1oJia, CICIIJIICHHOC C ITOJIOM
HacliegoBaHue. MeTO bl TeHETUKU.

Kapuorun opranusma.
[TonoBbie XpOMOCOMBI.
CluemieHHoe ¢ IoJIoM
HacieaoBaHue. MeToabl
TCHETUKHU: T€HEAIOrMYECKHM,
MOMYJISIIUOHHBIH,
OM3HELOBEIH,
UTOTCHETUYCCKU,
OMOXHUMHYECKUH.

16.

Meronsl cenexuuu. LleHTpBI
IPOMCXOXKAECHUS KYJIbTYPHBIX
pacTeHui.

3agaun U 3HaYEHUE CEIIEKIIUN.
MeToObI CENEKINN:
ruOpuau3aIys u 0TOO0P.
MaccoBsIii 1
WHAUBUIYAIBHBIN OTOOP.
bim3kopoacTBeHHOE
CKpelnBaHue. MexxBu10Bast
TUOpUIU3ALIHS.
M cKycCcTBEHHBINM MyTareHes.
LleHTpsl MPOUCXOKACHUSA
KYJIbTYPHBIX PaCTCHUM.

Baok 7. dBosronus

17.

OpoumonnoHHoe yuenue Y. JlapBuHa.
CuHTeTn4ecKast TEOpHsl SBOJIIOLMH.

OCHOBHBIC TIOJIOKCHHS
9BOJIFOLIMOHHON TEOPUHU
HapBuHa. J[BHKyue CUITbI
3BOJIIOIMU. CUHTETUYECKas
TEOPHSI IBOJIIOITIH.
Hccnenosannsa
C.C.YerBepukona. Ponb
3BOJIIOLIMOHHON TEOpUH B
(hOpMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI
Mupa. Pe3yiabTaThl 3BOTIOLNH.
JlokazarenbcTBa SBOJIOIUN
SKMBOW MPUPOJIBI.

18.

PazBuTtue opranmueckoro mupa.
[TpoucxoxaeHue yenoBeka

PazButue oprannueckoro mupa
B KpHMTO30€ U (haHepo30e€.
OCHOBHBIE CTaIUU
aHTponoreHesa. JBmxyiime
CHJIbI aHTPOIIOT€HE3A.
[IpapoauHa 4eoBeka.
Packel 1 UX IPOUCXOXKICHHUE.

Baok 8. IkoJsi0orus u yuenue o
onocdepe

19.

DKojorudeckue hakTopsl.

DKoJI0rHuecKrue GakTopbl




[Tomynsuumu.

Cpelbl: a0MOTUYECKUE,
OHMOTHYECKHE U
AHTPOTIOTECHHBIC.
OCHOBHBIE DKOJIOTHYECKHE
XapaKTePUCTHUKH TOIYJISIIHH.
B3aumoaeiicTBre nomyisiui
pa3HbIX BUAOB B DKOCHCTEME.

20.

DKkonorudyeckue cucreMsl. IloHsaTHE O

ouocdepe.

Dkocucrtema, e€ OCHOBHBIE
KOMIIOHEHTHI. CTpyKTypa
sKocucTembl. [IuieBsie cBs3u
B DKOCHUCTEME.
B3aunmopeiicTBue nomyisiuit
Pa3HBIX BUJOB B SKOCHUCTEME.
EctectBennas skocuctema
(6uoreoneHo3).
ArposkocucTema (arporeHos)
KaK UCKYCCTBCHHOE
COOOIIIECTBO OPraHU3MOB.
buocdepa — rimobanbHas
akocucreMa. B. H.
Bepnanckuit —
OCHOBOTIOJIOKHUK YUEHHS O
ouocdepe. CtpykTypa
ounocdeprl. PactipocTpanenue
Y POJIb JKUBOTO BEIIECTBA B
ouocdepe. 3HaUCHUE OXPAHBI
onocepsl Ak COXpaHSHUS
JKU3HU Ha 3eMIie.
buonoruueckoe paznoodpazue
KaK OCHOBA YCTOMYUBOCTH
ounocdepsl. CoBpeMEHHBIC
HKOJIOTHYECKUE TPOOIEMBI, UX
BIIUSTHUE HA COOCTBEHHYIO
JKU3HD U )KU3Hb OKPYKAIOIINX
monen. Ilocnencreus
NESITEIbHOCTH YeJIOBEKa B
IKOCHCTEMAX.

Baok 9. MHoroo0pa3sue »KuBbIX
OPraHu3MoB

21.

Bupycsl. bakrepuu.

bakTepun, ux cTpoeHue u
KU3HEAEATEIbHOCTE. POMTb
GakTepHii B mpupoe, )KU3HU
yesnoBeka. Mepsl
npomIakTUKK 3a00J1eBaHuH,
BbI3bIBa€MbIX OaKTEPUSIMHU.
Bupycel — HekieTouHas popma
*Ku3HU. Lukn pasButus
BHUpYyca. BupycHeie
3a00J1€BaHUsI.

22.

I'puOs1. JInmaiHuKy.

OTanyuTeIbHbIE 0COOCHHOCTH
rpu0oB. MHOTOOOpa3ue
rpu6oB. Pob rpu0oB B




MIPUPO/IE, )KU3HU YeJIOBEKa.
Jlnmaitnuku —
CUMOHMOTHYECKHIE OPTaHU3MBI.
Posib nuiaifHUKOB B IPUPOJIE
Y KU3HU YEJIOBEKa.

buaok 10. IlapcTBo pacTenus

23.

[ToauapcTBO HU3IINE pacTEHUS,
BOJIOPOCIIH.
[ToamapcTBO BBICIITNE PACTCHHS:
CIIOPOBBIE, CEMEHHEIC PACTEHHSL.

Crpoenue,
KU3HEIESTeIIbHOCTb,
PA3MHOKCHNUEC HU3IIUX U
BBICHINX PACTEHUH.

24.

OTI[GJ'IBIZ TOJIOCEMCHHBIC U
NOKPBITOCCMCHHBIC PACTCHUS.

Crtpoenue,
KHU3HCACATCIIbHOCTD,
Pa3MHOYKEHHE TOJIOCEMEHHBIX
" MOKPBITOCCMCHHBIX
PACTECHHIA.

25.

CemeticTBa Ki1acca OIHOIOIBHEIE.
CewmelicTBa kiacca JIBy10JIbHBIE.

IIpu3Haku kacca
OnnononwHbie. [Ipu3Haku
Kiacca JIBy10JIbHBIE.
CemelicTBa Kacca
OnHONOJIbHEIC: 3JIaKH,
JInnennele.
CemMeiicTBa Ki1acca
JBynonwsHbie: KpecTorseTHsie,
Po3zo1eeTHbIe,
C0KHOIIBETHEIE,
ITacaenoBble, MOTBUILKOBEIE.

bjox 11. IlapcTBO KMBOTHBIE

26.

[ToauapcTBo OIHOKIETOYHBIE.
[TonuapcTtBo MHOTOKIIETOUHBIE.

[ToauapctBo OAHOKIETOYHBIE:
tur IIpocreiimue.
[ToauapctBo
MHOTOKJIETOYHBIC: THUII
KumeunononocTHEIC, THIT
[Tnockue yepsu, Tun Kpyribsie
yepBH, Tin KosbuaTeie yepBu,
TUO MOJITIOCKH.

27.

Tun YnenucToHorue.

Tun Unenucronorue. Knaccsr:
PakooOpasHsie,
ITayxooOpa3subie, HacexoMble.

28.

Tun XopaoBele.

Tun Xopnoseie. Knaccsr:
Jlannerauku, PrIObI,
3eMHOBOIHEIC,
IIpecmbikaromuecs, [ITupl,
MIeKOIMTaIONIIHE.

buaok 12. Ye0BeK 1 €ro 310pOBbLE

29.

TxaHu, opransl, peryJsuns
JKU3HeAeITeIbHOCTU. OMOpHO-
JBHUTATENIbHAs CUCTEMA.
[TumeBapuTenbHas cuctemMa 1 OOMeH
BEIIIECTB.

TkaHu: >nUTeINaIbLHAas,
COCIUHUTCIIbHAsA, MBIIIICYHAA,
HepBHasA. CUCTEMBbI OPTaHOB:

MOKPOBHAs1, OTIOPHO-
JBUTATEIbHAs, IbIXaTeNbHas,
MUIICBAPUTECIIbHAA,
KPOBEHOCHAsl, BbIJICIUTENIbHAS,




HEpBHas, IMOJIOBas,
SHJOKpPUHHAS.
HeliporymopainbsHas
perysius.

Ckenet uenoBeka. MpIIIIbI U
uX (QYHKIIUH.
[Turanue. [TumeBapenue. Poib
(GbepMEHTOB B MUILIEBAPEHUH.
OOMeH BelecTB U
MpeBpalleHue Hepruu. Jse
CTOPOHBI OOMEHA BEIIECTB U
sHepruu. BuraMuHel.

30. JIpIxaTenapHasl U BBIIACIUTEIIbHAS JlpIxaTenapHas cucTeMa:
cucTema. CTpOEHUE U (QYHKIHH.
KpoBeHocHas cucrema, nepsas MoueBsblienuTeNnbHas CUCTEMA!
IIOMOUIb IIPX KPOBOTEUYECHHUSX. cTpoeHue u pyHkuuu. Kposb u
ee pynkun. KpoBeHocHas
CUCTEMA: CTPOCHHUE U
¢ynkuuu. [TepBast momorpb
IIPU KPOBOTEUYECHMSIX.
31. | HepBHas cucrema u BbICIIasi HEPBHAs HepsHas cucrema:
JEATENIBHOCTD yesloBeka. OpraHsl LIEHTpAJIbHAs U
YyBCTB. nepudepuyeckas,
COMAaTHUYECKasi U BEreTaTUBHAs.
PednexropHsblil npuHIMI
paboThI HEPBHOM CUCTEMBI.
Pednexropnas myra.
Beiciias HepBHas
JEeSATEIbHOCTh YEJIOBEKA.
OpraHsl 4yBCTB U UX 3HAUYEHUE
B )KM3HU YEJIOBEKA.
CeHcopHBIE CUCTEMBI, UX
CTpOCHHE U (DYHKITHH.

32. | Koxa u e€ npous3BoHBIE. IToxpoBsl Tena. Ponb koxu B
JKene3bl BHyTpeHHEN M BHEIIHEHN [IpoLEecCax TEPMOPETYJIALUU.
cexkpenuu. Pasmuoxenue u pazsutue | I[lonnep:kanue remneparypsl
YeJI0BeKa. tena. JKenespl BHyTpEHHEN U

BHEUIHEN CEKPELUH.
PasmHoOxeHue u pa3Butue
YEJIOBEKA.
baok 13. TecrupoBanue yyammxcs
10 NPONAeHHBIM TeMaM Kypca
33. | IIpoBenenue npoOHOTo YK3aMeHa Pemenne BapuantoB EI'D
34. | AHanu3 pe3yJIbTaToB MMPOOHOTO Paz6op BapuanToB EI'D

OK3aMCHa

NCTOYHUKHN UH®OPMAILINU




Y4eOHUKH JIs yYaIIuXcst

1. buonorus. bakrepun. I'puosl. Pactenns. 5 knacc. [laceunuk B. B.
2. buonorusi. MHOr0o0Opa3ue MOKPHITOCEMEHHBIX PACTEHUN. 6 Kiacc.

ITaceynuk B.B.

3. buonorusa. XKusornsle.7 knacc. Jlatromud B. B., lllankun B. A
4, buoinorus. Yenosek. 8 kimacc. Konecos B. /., Mam P. /1. u ap.
5. Bbuonorus. Beenenue B o6uryro 6uonoruto u sxosioruio. 9 k. Kamenckuit A. A.,

Kpukcynos E. A., ITaceunuk B. B.

Y4eOHble nocoOust A y4aluxcs:

1. Jlepuep I'.W. Ypoxu 6uonoruu. Pactenus, 6akrepun, rpudbl, TMIIAHHUKH. 6 Kiacc.
TecTsl, BomIpockl, 3a1a4un: YueOHoe nocodbue. — M.: OKCMO, 2012.

2. Jlepuep I'.11. Ypoku 6uonoruu. )Kusotnsie.7, 8 kinaccel. TecTsl, BONPOCHI, 3a1a4u:
Yuebnoe mocodue. M.:OKCMO, 2012.

3. Jlepuep I''11. Ypoku Ouomnoruu. YenoBek: aHaTOMusi, GU3UOJIOTHUA TUTHEHa. §, 9
kiacchl. TecTol, BOmpockl, 3aaaun: YueoHoe mocooue. — M.:OKCMO, 2012.

4. MennukoB b.M. buonorus: ¢opmer 1 ypoBuu xu3nu: [locobue st yyamumxces. -
M: IIpocsemenue, 1994

5. EI'D. buonorus: THIOBBIE YK3aMEHAIIMOHHBIE BapuaHThl: 30 BapHaHTOB/ MO pel.

B.C. PoxmnoBa. — M.: U3narensctBo «HarmonanpHoe oOopazoanue», 2017-2020. — 368 c.

Pecypcbl UnTepHeT

. ®enepanbublil mopran «Poccuiickoe odbpasoBanue» - http:/ www.edu.ru

. Poccuiickuii 00meo0Opa3oBaTeNbHbIi MOPTAl: OCHOBHAs M CPEOHsS IIKOJIA
- http://www.school.edu.ru

. WuTepHer-noguepxka npoeCCHOHAIBLHOTO pa3BUTHUS Meaaroros - http://edu.of.ru

. denepanbHbIii LEHTP UH(POPMALIMOHHO-00Pa30BaTEIIbHBIX pecypcoB
- http://fcior.edu.ru

. DNEKTPOHHBIN KaTajor 00pa3oBaTeNbHBIX pecypcoB - http://katalog.iot.ru

. Enunoe okHO ocTyna k o0pa3oBaTesbHBIM pecypcaM -_http://window.edu.ru

. denepanbHbI HHCTUTYT MEIarOTHYECKUX U3MEepeHH- http://www.fipi.ru/

. Caiit m3narensctBa « Uarennext-Llentpy, Attp./www.intellectcentre.ru

. Caiit @enepallbHOr0 MHCTUTYTa negarornueckux usmepenui: KM k EI'D no

pa3IUYHBIM MpeIMeTaM, METOANYECKHUE PeKOMeHaaIuu - http://fipi.ru

. He3naiika.npo - https://neznaika.pro
. Pemry EI'D - https://bio-ege.sdamgia.ru
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