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PABOYAS TTPOT'PAMMA
yaeOHOTro (3NMEeKTUBHOI0) Kypca
«AKTyalJibHbIe BONPOCHI COBPEMEHHOH OHOIOTHI»
2023-2024

yucOHBIH rog

10-11 wiaccel, 1 yac B HeJIeJ10

KIrace, KOJHYECTBO HacoB B HEACHO

3a ron — 34 yaca

KOJIHUCCTBO uEO@EEZ qacos 3a roa




IMACIIOPT PABOYEN ITPOI' PAMMBbI

Kraccsl 10-11
IlpenverHas 06/1acTh -
Ilpeamer OJIEeKTUBHBIN KypC

YpoBeHb NPOrpaMMbl

bazoBeIi

KoaugecTBO 4acoB B
HeaeJIo0

10 k. — 1 q‘aé
11 k. - 1 gac

KoJsinuecTBO 4acoB B 1o

10 k1 — 34 yaca
11 k. - 34 yaca

PaGouas nporpamMmma

cocTaBJIeHa B dIrocC CO0

COOTBETCTBHH c

TpeOOBAHHAMH , , ) 4
PaGouasn nporpamma | liporpamma yueOHOro (27IEKTHBHOTO) Kypca

cocTaB/ieHa Ha OCHOBE
NporpamMmbl

" AKTyanbHBI€ BOIIPOCHI COBPEMEHHOM ouoyorun" s
o0pa3oBaTeNbHEIX OpraHv3aliny, pean3yIoIuX
nporpammel @I'OC cpeanero obiero 06pa3oBaHus 10
- 11 xmace. TAOY JIIIO "Caparosckuii obnacTHOH
WHCTHTYT pa3BUTHs 00pa3oBaHus’, 2017

Y4ebHHUK

[IpuMedanue. ONEKTHBHBIM Kype «AKTyajbHBIE BOMPOCH COBpPEMEHHOM

OHOJIOTHI pa3pa60TaH B HeJAX obecneueHUs OpUHINIIA BapHaTUBHOCTH H ydcTa

UHANBHUAYaAITbHBIX HOTp€6HOCTefI, O6Y‘I&IOHII/IXC$I H IOpHU3BaH BOCIOJIHUTh HU3YUCHHEC

nmpeamMeTa «buonorusg», HE BKIIOYCHHOTO B yqeG‘HHﬁ wiad [1Ixonsl B IpeIMETHYO

o0nacTs «EcTecTBEeHHBIE HayKm» Kak 0053aTeNbHBIN IIpeAMET B COOTBETCTBHE B

BEIGpaHHBIM TipodmieM OOydeHus. ODJISKTHBHBIM Kype «AKTyaJbHBIE BOIIPOCHI
COBpeMeHHO! OHONOTHH» Ha YPOBHE CPEAHEro obmiero oOpa3oBaHMs SBISETCA
KyPCOM TI0 BEIGOpY 06ydaronIuxcs B IPeIMETHOH obnacTtu «EcTecTBEHHEIE HAYKI.




IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA:

JIndHOCTHBIE pe3yabTaThbl:

GOpMHpPOBaHHE BCECTOPOHHE 06pa3oBaHHOM, HMHUIMATHBHOM 1 YCTICLITHOM
TMYHOCTH, OONajaroinedf CHCTeMOH — COBPEMCHHBIX MHPOBO33PEHYECKUX
B3[VISIOB, LEHHOCTHBIX ODHMEHTAlWH, WIeHHO-HPaBCTBEHHBIX, KyJBTYPHBIX H
STHUECKHX IIPUHIMIIOB ¥ HOPM IMOBEACHNU;

ocosuamue cebs Kak uieHa ofmiecTBa Ha ro6abHOM, PETMOHAIIBHOM H
JTOKAJbHOM YPOBHSX (KUTENb IIIaHCTHI 3emys, rpaxknanuH PocCHiCKOH
Depmepallvi, KUTEIb KOHKPETHOTO pervoHa);

0CO3HAHME 3HAUMMOCTH ¥ OOIIHOCTH [TI00aNbHBIX IPODJIEM YeN0BEIeCTBa,
3HaHKE OCHOBHBIX NMPHHIWIIOB U MPaBH/I OTHOILCHHA K KUBOM TPUPOJE, OCHOB
370pOBOr0 00pa3a KU3HH U 37[0pOBbeCcOEperatonnX TEXHOJIOTHH;

peanu3alys yCTaHOBOK 37J0pOBOTO 00paza )XU3HH,

cOPMUPOBAHHOCTh TIO3HABATENIBHBIX MHTEPECOB X MOTHBOB, HalpaBICHHBIX
Ha W3ydeHHE JKMBOM IPUPOJbI; HMHTEIICKTyalbHBIX yMeHU# (HOKa3bIBaTh,
CTPOWTB PAcCYX/CHHA, aHAIN3MPOBATh, CPaBHUBATD, JenaTh BBIBOJBL U IP.);
5CTETHYECKOTO OTHONIEHHS K )KUBBIM OOBEKTaM.

MeranpeamMeTHbie pe3yabTaThbl:

OBJIalIeHYe COCTABISIONIMMY HCCIE0BATeNbCKON 1 IPOEKTHON JeATeIbHOCTH,
BKJTFOUAST YMEHWs BHIETh MpobieMy, CTaBUTh BOMPOCH, BBIBAI'aTh TUIOTE3EL,
JaBaTh OIpENeNECHMs TOHATHAM, xnaccu@UIEpoBaTh, HabIOAaTh, POBOIUTE
SKCIIEPUMEHTHI, NEaTh BBIBOABI M 3aKIFOUCHIA, 0OBICHSTD, [OKa3bIBaTh,
3aIIUIIaTh CBOM UICH;

yMenre paboTaTh C pasHbIMH HCTOUHMKAMH HHQOPMALMK: HAXOIHUTH
MHGOPMALMIO B DA3MYHBIX ~HCTOIHHMKAX (Texcre yueOHHKa, HayIHO-
[OMyJIApHON JHTeparype, CJIoBapix H CIIpaBOYHMKAX), AHAIH3UPOBATE H
OLeHUBATH HHPOPMAIIHIO, TPe0bpasoBbIBATE MH(GOPMALIMIO U3 OfHON YOPMBI B
PYTyIO; COXPaHATb, IepefaBarh M IPSACTaBIATE uabOpMaIu0 B BUIE
[Ipe3eHTAlMH C TOMOIIBIO TEXHMYCCKUX CPEACTB U uHOOPMALMOHHBIX
TEXHOJIOTUH;

CIIOCOGHOCTD BHIGHPAT LIeNEBIe B CMBICIOBEIE YCTAHOBKH B CBOMX JIEeHCTBHAX
M IOCTyIKax IO OTHOLIGHWIO K KUBOM IIpUpOZE, 3HOPOBBIO CBOCMY H
OKpY KaIoIINX;

yMeHue af(eKBaTHO KCIONB30BATE PEHUCBRIC cpencTBa I JIUCKyCCHH H
apryMeHTall{y ~CBOed IO3WLMH, CPABHHBATH pasHble TOYKA 3PEeHUI,
ApIyMEHTHPOBATh CBOK0 TOUKY 3PEHHS, OTCTAMBath CBOIO TO3MIIMIO, YMEHHE
OLIEHHBATh C MO3WIMA COIMAIBHBIX HOPM cOGCTBEHHBIE ITOCTYNKH U TIOCTYIIKH
APYTHX JIFOZEH;

yMeHWE B3aMMOJEHCTBOBAaTh C  JIEOJBMH, pabotarth B KOJUIGKTHBax C
BBHITIOJIHEHHEM pPa3UUHBIX COLMAIIBHBIX poreif, TIPeACTABIATE CeDs, BECTH
IIACKYCCHIO M T.II.

IpeamMeTHBIE pe3yIbTAThI:

TIOHHMAaHHUEC pou eCTECTBCHHBIX HayK B peIIeHNH COBpeMeHHBIX
HpaKTI/I‘—IGCKI/IX 3a7a4 4ejI0BeUeCcTBa 1 rio0anbHBIX HpOGJ’[GM;



IIpEeICTaBIeHNE O COBPEMEHHOM HaydHOM KapTHHEe MHWpa ¥ BIaJCHHE
OCHOBaMH HAy4HBIX 3HAHUH (TeOpHH, KOHIIENLMH, IPUHIHMIIOB, 3aKOHOB H
0a30BbIX MMOHSTHUI);

ymeH#e paboTars ¢ pasHbIME HCTOYHUKAMHU HHQOPMALHH;

yMeHHe BBIIENATh, ONMCHIBATH U OOBSACHATE CYLIECTBEHHBIE INPH3HAKH
00BEKTOB U SIBICHHUI,

BIATIEHHE 3IEMEHTAPHBIME IPAKTHYECKUMHI YMEHHAMHU MPUMEHATh IPUOOPE! 1
VHCTPYMEHTBl UL ONPEJENIEHHs ~ KOINHYECTBEHHBIX KM KaUCCTBEHHBIX
XapaKTepHCTHK KOMIOHEHTOB CPEIBL;

yMeHKe BeCTH HaONIOJeHHsA 3a OObeKTaMH, IPOLECCaMi H  SIBICHUAMHU
OKpYXaIollled Cpeibl, HX H3MEHEHWSMH B pe3ylbTaTeé TNPUPOAHBIX H
AHTPOIIOT€HHBIX BO3IEHCTBIM], OLIEHUBATH HX IIOCJICACTBHA,

yMeHMe IPUMCHATh eCTECTBEHHOHAYYHBIS 3HAHNA B [IOBCEIHEBHOM KU3HU IS
OOBSICHEHHS W OLIEHKH pa3sHOOOpa3HBIX ABIEHWH W TIPOLECCOB, afanTalnu K
YCIIOBHAM TMPOXKHUBAHKS HA ONPEJETIEHHON TEPPHTOPHH, CaMOCTOSTEIBHOIO
OIICHMBAHUS YPOBHSA OE30MaCHOCTH OKPYXKaroIeH Cpelbl Kak chepsl
KU3HEIEATEIbHOCTH,

yMeHHe COOJIONaTh Mephl 0€30MacHOCTH B Cllydae MPHPOAHBIX CTHXUMHBIX
GencTBUi U TEXHOTEHHBIX KaTacTpod;

QHAIN3 ¥ OLIEHKA IIOCIEJCTBUM JEATENbHOCTH 4ellOBEKa B NPUPOIE, BIMSHUA
(GaKTOpPOB pHCKa Ha 37I0pPOBbE YEJIOBEKA, '

BBIIENEHAE  CYIIECTBEHHBIX  I[PHU3HAKOB  OHOJIOTHYECKHX 00BEKTOB
(OTMUYUTENBHBIX [PU3HAKOB JKMBBIX OPraHW3MOB; KIETOK 1 OPTraHu3MOB
pacTeHHH, KUBOTHBIX, IPHOOB U OakTepHi, OpraHu3Ma YyeI0BeKa);

MpUBefEHWE  [OKasarembcTB  (apryMeHTallnss) — poJCTBa  Henmoseka ¢
MIIEKOIIUTAIOMMH KHBOTHBIMH; B3aMMOCBS3M YeNOBEKA W OKPYXKarolleH
CpeJIBl; 3aBUCHMOCTH 3I0POBBSI YSJIOBEKA OT COCTOSHUA OKpYXKaroIlle! Cpembl;
HeO0OXOIMMOCTH 3aIIUTH OKPYKAOIEN CPeIIbL;

kaccuuKaIMs — ONpeeNeHre IPHHAIIEXHOCTH OHOTOTHIECKAX 00BEKTOB K
OIIpeNEeNeHHON CHCTeMaTHYeCKOH IPpyIIe;

pasnuueHne Ha Tabnuuax dacTed ¥ OPTaHOMIOB KICTKH, IKHBOTHBIX
OTHENBHBIX THIIOB M KJIACCOB; - 3HAHWE OCHOBHBIX IIPaBHJI ITIOBEICHHA B
TIPUPOJIE H OCHOB 370pPOBOT0O 00pasa KU3HH.

KpOMC TOTO, O6yanOHII/I€CH IOJDKHEI BJIAAECTH CICAYIOIIMMU KOMIIETCHTHOCTAMHU B
00J1aCTH HCHOJIL30BAHUS I/IH(‘})OpMaHHOHHO- KOMMYHHKANNOHHBIX TEXHOJIOTHH:
KOMIICTCHIIUH B C(bepe IIepBOHAYATILHOI'O HH(bOpMaHI/IOHHOFO TIOUCKa:

BBIIESATH KIIOUEBBIE CJI0BA JUISI KHPOPMAIHOHHOI'O ITIOUCKE,

CaMOCTOSTENBHO HAXOAUTE HHHOPMALHIO B HHPOPMALIMOHHOM TI0JIE;
OpraHH30BaTh [IOUCK B CeTH VIHTEPHET C MPHMEHEHHEM PasITHIHBIX TTIOUCKOBBIX
MEXaHW3MOB; TEXHOJIOTHUECKHE KOMIICTECHIINH! ‘
COCTaBJIATH IIJIaH 00OOIIEHHOIO XapakTepa;

[TepEeBOAUTH HHPOPMALIHIIO U3 OTHON (HOPMBI IPECTABICHUS B IPYTYIO;
BIIaJeTh TEXHOJOTHUECKHMH HaBbIKaMH paboThl ¢ MaKeTOM IMPHKIaJHBIX
nporpamm Microsoft Office;



WCTIONb30BaTh 0a30BBle ¥ DaCIIMPEHHBIE BO3MOKHOCTH HH(bOPMAIHOHHOTO
IToHCKa B ceTH MHTEPHET; NpeIMEeTHO-aHATUTHIECKHE KOMITETEHIIHN:
aHaJIM3UPOBATh HHPOPMAITHIO,

CaMOCTOATENILHO  JIeTIaTh BBIBOABI ¥ OOOOLIEHHS Ha OCHOBE NOIyYEHHOI
HHpOpMaIny;

B pesynbrare ocoenms CIENKypca  «AKTyaJibHBIE BOMPOCHI  OHOIOTHH
OObyuaromuiics naygnres:

XapaKTepu30BaTh (OMMCHIBATE) OCHOBHBIE YPOBHH OpraHu3alliyd JKMBOH
TIPUPOABL, MX KOMIIOHEHTEI, IIPOLECCHl W 3HAYEHWE B INPUPOIE, MOHATHE
«brocuctemar; yaenue B.1.Bepraackoro o brochepe 1 HoOChepE;
BOSHUKHOBCHHC XHM3HH Ha 3eMJie M DJBONOLUIO OPTaHHYECKOIO MHDpa;
SHa49CHME JKHBOTO BEIIECTBA B OHOJOTMYECKOM KpYrOBOPOTE BEIIECTB W
IIOTOKE HEPI'Uu;

6rocdepy kak riobansHyro OMOCHCTEMY H SKOCHCTEMY;

BIMSAHHE XO3SHCTBEHHOH MESTENBHOCTH YejoBeKa HA buocdepy u Mepsl,
HAlpaB/ICHHbIE Ha ©e CoXpaHeHHe; OHMOTeoleHO3bl Kak GHOCHCTEMY U
SKOCHCTEMY; arpO3KOCHUCTEMBI ¥ HX CTPYKTYPHBIE KOMIIOHEHTHI, HX 3HAUYCHHE B
KpyrOBOPOTE BEHIECTB K IIOTOKE OJHEPIMHM B OKOCHCTEME, MHINEBblE WU
TCPPUTOpUATIEHBIE  CBSA3M  MEXAY IOMNY/SIUHSMH  DPa3sHBIX  BUIOB B
OuoTeoneHO3e, HX 3HAYEHME; HPABHIO SKONOTHUECKOH IIAPAMUABL, TIPaBHIIO
10% B sxocucreme;

CaMOPETYIALNIO; IPUIHHEI YCTOMYMBOCTH M CMEHBI 3KOCHCTEM;

PONTb  GHONOrMYECKOTO  pasHOOOpasHs B  yCTONYMBOCTH GHOrEOLEHO3a
(3KOCHCTEMBI); PEeryJIHpOBAHHE YHMCIECHHOCTH TOMYJALMUA JUI1 COXpaHEHHS
YCTOMYUBOCTH 3KOCHCTEM.

CPaBHHBATh (PACIIO3HABATH, y3HABATh, ONpENENATs) CBOWCTBA GHOCHCTEM
PasHBIX YPOBHEH OpraHW3aliH; MPUPOLHbIC GUOTEOLEHO3E ArPOBUOLEHO3H;
POIb  TIONOBOTO M OECIIONOBOTO  Pa3sMHOXKEHHS; HACTEACTBEHHYIO U
HEHACJIEICTBEHHYIO0 U3MEHYHBOCTE;

CCTECTBEHHBIH M HCKYCCTBEHHBIH OTGOP; apoMOpho3bl M HIHOANAITALIHL
CTPOCHHUE KJICTOK IIPOKAPHOT U 9YKAPHUOT; MUTO3 U Mei03; 6uocHHTe3 6enka u
dorocuntes; PHK u JIHK; Kucmopommsii u OEeCKUCIOPONHEIY  CIOCOBE
SHEPIEeTHYECKOTO OOMEHa;

0BOCHOBEIBATh (OOBSICHATE, COMIOCTABIIATE, AEIATh BBIBOJIEI) 3HAYEHHE YPOBHEH
OPTaHM3alMK JKU3HH B IPHUPOAE; PONIb OHONOTHYECKOr0 KPyroBOPOTA B
YCTOHYMBOCTH OHOC(EpH; pPOIb MHOrooOpasHs NOMyNSUMH ¥ BHIOB B
COXPaHCHHUH PaBHOBECHS B 9KOCHUCTEMAX;

PeryMpoBaHKie YHMCICHHOCTH TIOMYyJIAUMH JUII COXpaHEHMS YCTOHUHBOCTH
SKOCHUCTEM; POJIb MPOJYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB B SKOCHCTEMAaX M
arpo’KoCcHUCTeMaX;

MEPBI OXPaHBI XXUBOH NIPUPO/IbI; POJTb IBOJIFOLIUU B PA3BUTHH KUBOH HIPHUPOLIEL;
3HAYEHHE MYTallMd U €CTECTBEHHOrO OTOOpa [Uisl 3BONIOLHH, POJb 3aKOHOB
TCHCTHKH B  CENEKUMM; PO XpOMOCOM M TeHOB B Ilepejade
HaCJIe[ICTBEHHOCTH;



¢ TPUMEHATHL 3HAHWA MO OHOJOTMM JUII (QOPMUPOBAHUS KApTHUHBI MHDA;
JOKa3aTeNIbCTBA €JUHCTBA OPTAHWYECKOTO MHpa;, OLEHKH COCTOSHHSA
OKpyXarolleld  cpefsl; OOBACHEHHMS  GYHKOWH  JKHBOIO  BEILECTBA,
IIPOUCXOXKIECHUS KU3HU W 3TAIOB 3BOJIOILMH, THITOB CBI3EH U 3aBUCHMOCTEH B
OHOreoleH03E;
® JIOKA3aTeNbCTBA YHUKAIBHOW LEHHOCTH JKH3HHM, BCETO JKHBOTO; COXPAHEHHS
CBOETO 3/[0OPOBBS;
OO0yuarmmuiics NoJy4HT BO3MOKHOCTh HAYYHThCS:
¢ OOBACHATH POJIL OHONOTMYECKHUX TEOPHH, TUIIOTE3 B (POPMHUPOBAHMH HAYIHOI'O
MHPOBO33PDE€HH — HOCHUT 00OOINaroMi XapakTep W BKIIOUaeT B cebs
CIEIyIOUINe YMEHWs: BBIACIATH OOBEKT OMOIOTHYECKOr0 KCCICNOBAHHS U
HayKH, U3ydarolllie JaHHbIH 00BEKT;
OIpPENIENATh TEMBI Kypca, KOTOPBIE HOCAT MUPOBO33PEHUYECKHU XapaKTep;
OTIINYaTh HAYYHBIE METOIBI, UCTIONIb3yEMbBIE B OHOJIOIHH;
OIIPEIENIATH MECTO OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK;
JIOKa3bIBaTh, YTO OPTAHU3M — SOUHOE 1IETIOE;
OOBACHATH 3HaYEHME VIS Pa3BUTHI OUOJOTHYECKHX HAYK BBIIEIEHHS ypOBHEH
OpraHM3alINY )XUBOH TTPHPOJIEI,
000CHOBBIBATh €IMHCTBO OPraHUIECKOTO MHUPA,;
BELIJIBUTaTh TUIIOTE3B] ¥ OCYIIECTBISTE X IIPOBEPKY;
OTJIMYATh TEOPUIO OT TMITOTE3HI;
OOBACHATH OTPHLATENBHOE BIUSHHAC ANKOTOJSI, HUKOTHHA, HAPKOTHYECKUX
BEIIECTB Ha Pa3BUTHUE 3apOJblllla YEJOBEKa;, BIHSIHIEC MyTarcHOB Ha OPTraHU3M
4€JI0BEKa, SKONOTHYECKHX (aKTOPOB Ha OPTraHU3MEbI, B3aUMOCBS3HM OPTaHU3MOB
H OKpYXalolleW Cpenbl; NPUYMHBI OBOJIOIMH, M3MEHSEMOCTH BHIOB,
HapyILIeHWH DasBUTHS OPraHHU3MOB, HACJICACTBEHHEBIX 3a00JIeBaHUM, MYyTAallHii,
YCTOMYMBOCTH M CMEHBl  DKOCHCTEM; HEOOXOIMMOCTH  COXpaHEeHHS
MHOT000paswsi BHJIOB,;
® CpaBHUBaTb OWOJIOTHUECKHE OOBEKTHI (XUMHUYECKHH COCTaB Tel KXHUBOH u
HE)XMBOM IPUPOIBI, 3apOXBIIIA dYeJoBeKa W IPYIMX MIIEKOIHTAOIINX,
MIPHPOJHBIE 3KOCUCTEMBI M arpO3KOCUCTEMBI CBOEM MECTHOCTH), POLECCHI
(ecTecTBEHHBIH M UCKYCCTBEHHBIH OTOOP, MOJIOBOE U GECITONoe pasMHOXKEHHE)
U JIeJIaTh BBEIBOJIBI HA OCHOBE CPAaBHEHHS,
e pellaTh dJIeMEHTapHbEIe OMOJIOTHIECKHE 3a/1auH;
® COCTaBIIATh HJIEMEHTapHbBIE CXEMbI CKPEIMBAHUS M CXEMBI ITepeHoca BEIECTB U
SHEPI'WH B 3KOCHUCTeMax (IeH THTaHuSM);
® UCIIONB30BaTh IPUOOpeTeHHBIE 3HAHMS M YMEHHS B  IIPAKTHYECKOH
JEATEIbHOCTH U [IOBCEIHEBHOM XXU3HHU.
Jns npuobpeTeHus NpPakTUUECKUX HABBIKOB M IOBBIIIEHHS YPOBHS 3HAHUN B
pabodyro mporpamMMmy BKIIOUEHBI JabOpaTOpHBlE W NpakTUYecKue paboThl,
3KCKypcHH. [lpw BeIMONHEHWH JjabopaTopHO# paboThl U3YUAIOTCS IHKUBBIE
O6uonornyeckne OOBEKTHI, MHKpPOIIpenaparsl, TrepOapuy, KO/UIGKUHH W T.J.
BrimonHenwe — mpakTHdecKod ~— paOoTBI  HampaBleHO Ha  (QOpMHUpOBaHUE
o01ieyueOHBIX YMEHUH, a TaKKe yMEHUH yaeOHO-TT03HABATEIEHON AESITeIbHOCTH.



COJAEPKXAHUE KYPCA

10 kiace
«MmnorooGpasue opranuzmos» (6 1.)
bruomorus - Hayka O oku3HH. Yuenune B.U. Bepnaiackoro o Guocdepe.

Crpykrypa Guomoruu. IlpenMer GHOJOTHM, METORBI TO3HAHMS. DTAIEI pa3BUTHA
Ouonoruu.

CucreMHOCTs B Ipupone. IIpU3HAKHM XHBBIX CHCTEM. YPOBHY OpraHW3alliy >XKUBOM
Ipuponsl.  CTPYKTYpHO-(YHKIHOHATBHBIN I1OAXOA B COBDEMEHHOM IOHMMAHHH
KU3HH.

KomrmonenTs! 6uocheps:: %uBoe H HEXKHUBOE BEILECTBO. @OyHKIUH XKHBOTO BELECTBA
IUTAHETHI.

«MHuorooGpasue dpopm xuzum» (10 u.)

Kpurepuu xnaccudukanuy oprauusmoB. CTpaTerdd BEDKHBAHHSA [IpecTaBUTeNeH
PasHBIX cpen oburanus. JKusHeHHEIe HOPMBI. DKOJOTHYECKHE IPYIIITBI OpraHU3MOB,
Mroroobpasue knaccubukanuii. Hayunas xmaccuduxarms OpranusMoB. Hayunas
Kinaccurkanus. CHCTeMaTHYeCKHe KATErOPHH X TakCOHBL CHCTEMATHIECKO®
TIOJIOXCHNE OPraHu3MoB. KIIeTouHas 1 HeKIIeTOYHas (POPMBI KM3HH: HX OpraHH3alys,
pome u MecTo B OHocdepe; 3HaUeHMe A 4YeJOBEKA, POTb U MECTO B Ouochepe;
3HaueHHUe JUis yenoseka. [Ipo- uwayKkapuoTsL

Husmwe opranusmer. ['pu6sl. Jumakinuku, Bonopocin. Husiue sKi3HeHHbIe (bopMEI
~ HeTKaHeBble (OPMBI JKM3HM. [IpoTucTeI. ['pubEI, NHIIAHHHKY, BOJIOpOCIIH -
OpraHu3alys, KIaccupuKalus, poilb ¥ MecTo B 6rocdepe, 3HAUCHHE i YeI0BeKa.

Pacrenns

Cucrematyeckuif 0030p uapcTBa PacTeHus: MXH, [alOPOTHHKOOOpPA3HEIE,
FOJIOCEMCHHbBIE M TIOKPBITOCEMEHHbIE (LIBETKOBBIE). TKAaHH ¥ OpPraHbl BBICIIHX
pacteHuii. OCHOBHEIE ceMelCTBa [IBETKOBEIX PACTEHHUIA.

becriozBoHounble xuBOTHEIE. CHCTeMatmueckuit 0630p napcrsa XKusorrsre. Obmas
XapaKTepUCTUKA HBYCIOWHBIX M TPEXCIOWHEIX OECIIO3BOHOYHBIX SKMBOTHBIX.
Knmreynononocraete. [Inockwe uepsu. Kpyrmsle wepsn. KompuaTsie 4epBH.
Mommocku. YeHuCTOHOTHE.

ITosBonouHble xmBoTHRIE Tum XopmoBele. OOIIas XapaKTEPHCTHKA HAAKIACCOB
KimaccoB:  PuiOpl, Mnekonutaromue.,  XapakTepHCTHKA KJIACCOB  JKHBOTHBIX:
3emHOBoIHEIE, [Tpecmbikarommecs, IITrITE], MITeKOMUTArOIIHE.

«Henosex u ero 3p0poBbe» (14 )
Ob6wmu#t 0630p opranu3Ma Ha NpUMepe deloBeKka. TkaHw, OpraHbl U HX CHCTEMEI

TxaHeBOU ypoBeHb OpraHM3alliW XKU3HW Ha IpHUMepe TKaHel ueimoseka. CHCTEMBI U
anmnapaTtsl opraHos. OIIOpPHO-/IBUTaTeNbHEIH alllapaT 4eIoBeKa.



BHyTpeHHSs cpema opranmsma dYeoBexa. Kposs u xpoBooGpamenue. CocTas u
(QYHKIIMH KpOBH. KposerBopenre. Ponp kieTox KPOBU B JKH3HEHEATE/IbHOCTU
opraHuzma. B3auMocBsss cucrem BHyTpenmeit CPeIbl OpraHu3Ma: KpOBH, JUM(HI H
TKaHEeBOM ‘kuakocTH. MmMyHHTeT. CHCTEMBI UMMyHHTeTa. Buael ummynwrera.
Kitetounslit u rymopansasiii uMMyHATET. KpoBenocHas crucrema. Cepaue. Pabora u
pErynsius.

Merabonuueckne cucremsl Opranusma 4enoBexa. CHcTeMbl MeTabonNu3Ma YeoBeKa:
AIbIXaTe/bHas, NHUIIEBaPHTENbHAS, BBIACTUTENbHAS CHCTEMBL. OCHOBHELC IIPOLIECCEL:
NbIXaHWE, TIHIIEBapeHUe, BEIIeNCHNUE. CTpyKTypHO-QYHKIMOHANLHEIE € MHHUIEI
OpTaHoB.

PenponyxruBHelil anmapar uenosexa. Crucrema pasMHOXeHus 1. MHIuBUIyanssHOe
Pa3BHUTHE Yell0BeKa. DOMOPHOHANLHEIH 1 NOCT3MOPHOHANBHEIN MEePHOIEI,

Cucrempl perynsumm  byHKIMiT opranusma. JKemessl BHyTpeHHel CEKpeInH.
OHIOKPHHHEI anmapar. Ero porb B oOweH perynsmuy Gysxumit OpraHu3Ma
YEJIOBEKa.

HepBHas cuctema wenosexa. Cocras HEHTPAIBHOI0 M IIEPU(EPHIECKOr0 OTHEIOB
HEPBHOW CHCTeMEl. BererarwBHas HepBHasA cucremMa. CTpoeHME CIHHHOTO U
TOJIOBHOTO Mo3ra. OpraHsl 4yBCTB. AHau3aTOpEI.

BHJI genosexa. OpraHusM 4eoBeKa Kak €IUHOE IIeJI0e

Ycnosuble u Ge3yciioBHbIe pedieKCH YenoBeka. BaicIas HEPBHAs! 1EATEIbHOCTS.
benku: akTyanusamus 3mamwilt mo Teme (Genku-nomumepsr, CTPYKTYpBI OelKoBOH
MOJIEKYIIBI, QYHKINU GEKOB B KIIeTKe,0eNKH-(PepPMEHTE), pelieHre 3a1ay.

HykienHOBBIE KHCIOTEL aKTyanmsanus 3HaHmi Mo Teme o TeMe (CpaBHHTEIBHAS
Xapaxrepuctuka JJHK u PHK, Bunst PHK, dynkius HYKJIEHHOBBIX KHCJIOT, [TPHHIIMII
KOMILIEMEHTapHOCTH, npaBuiio Yapradoda), pemenue 3anauy.

brocunTes Genka: akryanmsanus sHammit mo Teme ( TeHeTHMUecKuMit KoJ, GHOCHHTE3a
Oellka — peakuWs MaTPUYHOrO CHHTe3a: PEIUTHKaN¥s, TPAaHCKPHIILMS, STAIlbl
Tpaucasuuu:1. obpazoanme Kommuekca «pubocoma —M- PHK»,2.aKTHBUPOBAHHUE
aAMHHOKHCIIOT, 3.COOCTBEHHO CHHTE3 Oeltka, 4.0KOHUaHMe CHHTE3a), pelIeHHe 3a1aH.

OHepreTUdeckuif  oOMeH: aKTyalnsannsd 3HaHMW 1o Teme (AT®-rnasHas
SHCpIeTHYCCKast —MOJEKyna KIETKH, MeTabonusM, aHaGoNm3Mm, KaTtaboym3m,
ACCUMUIIALIS, TUCCUMIISILIUS; STAITBl SHEPrETHIECKOr0 0OMeHa:! [IOATOTOBUTENLHBIH,
[VIMKOJIN3, KJICTOYHOE NAbIXaHUE), PeIIeHHUE 3a8a4. [ TacTHIecKui oGMen: dorocunres,
THIEL IIUTAHUA OpraHusMoB. Das3bl (GoTOCHHTE3a: cBeTOBAas daza u mpouecch
[IponcxonAIKe B Hel; TeMHOBas ¢asza-uuki KanpBHHa.

Pasmuosxenne. PasmHoxenue kinetox. MUTOTHYECKHT 1 XU3HEHHBIH IUKIBI. MHTO3-
HEIPAMOE JICTICHNE COMATUYECKUX KiIeToK. Cramum mutoza. OGpasoBaHme MONOBBIX
IJICTOK: CTajusl PasMHOXEHHSA, CTAQMs POCTA, CTAMS CO3PEBAHHS — Meios. dashi
MeH03a. AKTyanu3alus 3HAHWH 110 TeMe, peleHue 3a1ax.



« T'enernka»(4 u)
3akouel I'. Meunens: aKTyaJlu3alusl 3HaHuld [0 TeMme (3aKOHOMEpHOCTH,
YCTaHOBNCHHBIe MenzeneM mpu MOHO - u JUTHOpUIHOM CKPELIUBAHNH),
OhOPMIICHHE TeHETHYECKUX 3aj1a4, pemeHHe 3ada¥y Ha MOHO — W JUTUOpHIHOE
CKPCIIMBAHKE, MPENyCMOTPEHHOE IMpOrpaMMoil  u MTOBBIIIEHHON  CJIOXHOCTH.
AHaM3upyolee cKpelBanye.

(DOpMI:I B3aUMOIEeNUCTBUS AJUICJIBHBIX TI'€HOB: ITOJIHOE I[OMI/IHHpOBaHHe, HEIIOJIHOE
AOMHUHHUPOBaHUE, KOIOMHHHUPOBAaHUE, CBer,lIOMI/IHHpOBaHHe. HaCHeI[OBaHI/Ie rpymnno
KPOBH: aKTyalIn3alus 3HaHUU I10 TEME, pelreHue 3agaq.

DOpMBI B3aUMOZEHCTRHS HEANTENbHBIX [EHOR: KOOMepanus, KOMITUMEHTAPHOCTE,
OIHCTA3, MONUMEPH, INIEHOTPOIIHS. AKTyaIn3aius 3HAHMH 110 TEME, pelleHe 3anay
10 TEME TTOBBIIIEHHOH CIIOXHOCTH.

I'enetuka I1oJja. quBIpe OCHOBHBIX THIIA XPOMOCOMHOI0 OIIpECnENeHus II0JIA.
HaCHeIIOBaHI/Ie [IPH3HAKOB, CIIEMJICHHOE C IIOJIOM. HEXpOMO’COMHOG OIIpCaeIICHUE
I10JIa. AKTyaJII/ISaHHH 3HAaHUU 110 TCME, PCIIEHUE 3ajau Ha CLEIJICHHOE C TTOJIOM
HacCJIeIOBaHNE IOBBIIIEHHOMN CJIOXXHOCTH,

BSaHMOHeﬁCTBHe I'CHOB: aKTya/lIH3alysa 3HaHWH 110 Teme (BSaHMOHGﬁCTBHG aJIJICIIbHBIX
H HEaAJIEJIbHEIX FCHOB), pCUICHUe 3ajayd TIOBBIIEHHON CIOXHOCTH Ha BCe€ BHIEI
B3aUMOICHCTBUS: KOMINIEMEHTAPHOCTE, 2IKUCTa3s, IIOJIMMEPHIO.

Pemenne xomOuuMpoBanHBIX 3amad. ChermmieHHoe HAaCJIeI0BaHHE TeHOB. 3akoH T.
Moprana, XpoMocOMHas TeOpHUs HACTENCTBEHHOCTH, AKTyanu3alys 3HaHUH, pelreHye
3ajad1 Ha  KpOCCHHTOBep. ['eHeTwka momymammit. 3akoH Xapnu — BaiiuGepra.
IIpaxktraeckoe 3uavenue 3axona. Pemmenme 38[1a4 [I0  TEHETHUKE ITOMY AU,

COJIEPXKAHHUE KYPCA
11 kaace
Tema 1. Buosiorus B susHu COBPEMEHHOTI0 YesIoBeKa. (2 vyaca)
Kparkas wucropus passurus  6uomormm.  Cucrema OHOIOTHYECKUX  HAayK.
buonorudeckne cucteMmsl. OCHOBHBIE YPOBHH OpraHU3AalMH )XUBOY MaTepuu. MeTo bl
[IO3HAHMA XXHUBOH MPHPOABL. Pomb GHOIOrHYECKuX TEOpUH, UAeH, TIuIotes B
(POPMHPOBaHUY COBpPEMEHHOM CCTCCTBCHHOHAYYHOH CUCTEMBI Mupa. JIOCTHKEHHUS
COBPEMEHHOU 6HONIOTHH Ha CIIykbe JeioBeKa.

Tema 2. OcHoBbI nuTOMOrHM (12 YacoB)
Knerounas Teopus, ee passutme wu POTE B (DOPMHPOBAHHM COBPEMEHHOMH
CCTCCTBCHHOHAYYHOH  KapTHHBI MHpa. XHUMHUYECKas OpraHu3alusl  KIIETKH.
MHoroo6pasue kinerok. Ctpoerue IIPOKapHOTUYECKON M 3YKapHOTHYECKOM KIIETKH.
Bupycel — HekieTounas dbopma kmsnu. 3HaueHne B HIPUPOJIE U KXU3HHU YeJIOBEeKa.
Mepsl npodunaktEku pacrpocTpaHeHus BHPYCHBIX 3abosieBanuil. MeTabomusm.



IInmactuueckuit o6MeH. DOTOCHUHTE3. OHEPreTUYECKU 0OMeH., KvzHenHBI#t nuk
KJ1eTku. Murtos. Metios.

Tema 3. Oprannsm xak 6Honornveckas cucrema (10yacos)
PasmHoxeHne opranmsmos (monosoe u Gecriosioe). OrutonoTBopenye 1 ero BumsL
Hcronp3oBatue nomoBoro u 6ecronoro PasMHOXEHUS B IPaKTHYECKOH NesTeIbHOCTH
9eJIOBEKa. OMOPHOHAIBEHOE H TOCT3MOPHOHANIBHOE PasBUTHe. [pwyuHE! HapyeHus
PasBUTH:A Opranusma. I'eHeTwka kak Hayka, ee METOABI. 3aKkoHsl I'. Mennes, T.
Moprana. Hacnenosaume IIPU3HAKOB, CHEINICHHBIX C IOJIOM. MeTombl HU3Y4YeHHUS
HACIICNICTBEHHOCTH 4elloBeKa. BszaumomeiicTsre renos, Buner nacrencreennoit
M3SMEHYMBOCTH, €€ MNpPUYUHBL MyTareHs, Cenextnst, ee 3amaum, METOABl |
IIPAKTHHECKOe 3HadeHue. Buortexmomorus, ee HapaBiICHUS. DTHYECKHUE ACHEKThI
KIIOHUPOBaHHUS.

Tema 4. IBomouns skupoii npupoast (S yacon)

Hctopus 5BONIONMOHHBIX Myet, Bupn, ero xpurepun. Homynsaums — crpyxrypras
CIVHNMIA BUIA M OJIEMEHTApHAS eINHHHUIA OBOIOLMM. VYuenne Y. Jlapsuna.
CuHTeTHYeCKas ucTOpHS SBOMmOLUH. Mukpoasomonus, Crioco6s: BUAOOOpa30BaHus.
Maxpossororus. Hanpapnenust u mytu ssomomnuy. JlokasaTenscTBa mpoucx ok nene
OBOJIOLMH  OPraHHYeCKOro MHpa. [ MIIOTe3bl BO3ZHHKHOBEHMS KU3HA Ha 3emie.
OBOITIOLIHSI OPTaHHIECKOTO mupa. [Iporcxoxaenne uenoseka. ITomokerue YeJI0BeKa B
CHCTEME XXHBOTHOTO MUPA. DBOJIOLHS YeJI0OBEKA, OCHOBHEIE 3TAITEL Pacs! vesosexka.

Tema 5. Jkosroruveckune cucTeMsr u NpHCYyI{He HM 3aKOHOMEPHOCTH
(5 gacos)

Cpena oburanns, Dxonorudeckie (akTopsl cpens (abwmotwdeckue, GHOTHUECKHE,
aHTPONOTIeHHBIE), MX 3HAYCHHE B KU3HU OPraHM3MOB. 3aKOHOMEDPHOCTH BIIHSHUS
OKOJIOTHIECKHX (DAKTOPOB HA OPraHU3MBEL. B3aHMOOTHOIIEHHS MEXIY OpraHH3MaMHU.
Bunosas u npocTpancTeenHas CTPYKTypa skocucteM. IIuiesrle cBsi3H, KpyroBopoT
BCILECTB M TIPEBPAIIECHHUS S3HEPIUH B SKOCHCTEMAX. IIpu4HHE yCTOMYMBOCTH U CMEHb!
dKocucTeM. BiusHue uenoBeka Ha 3KOCHCTEMEL HckyccrBennsle coobmectpa —
arpoLeHO3El. buocdepa, ee KOMIIOHEHTEL Ipobnemsr  ycroifamporo passuTws
Onocdepsl.

TEMATUYECKOE IINTAHUPOBAHWE

10 knace
No Ne Tema Koua-Bo wacos
o/m | ypo
Ka
Tema 1. Muoroo6pasue opranmsmos. (6 wacos)
1 1 buornorus - Hayka o xusuu. Yaernwe BIL | 1
Bepuazckoro o Guocdepe.
2 12 Crpykrypa buomoruy. Ipemmer | 1
OHONOrMH, METONBI IORHAHMS, DTansl
pa3sBUTHS OUOIOrHH




Cucremnocts B opupone. Ilpusnaky | |
KHBBIX  CHCTEM. YPOBHH OpraHdsammu
XHUBOW IPHPONEL
CTpyKTypHO-OYHKIHOHATBHEH TIOAXOa B
COBPEMEHHOM NOHAMAaHU{ JKH3HH,

CymHocTs %w3mm u cBoficTsa XHBOTO,
YPOBHE OprasM3anuy KHBOH MaTepuy

KommonenTer Ouoctepe::  xusoe m
HEXHBOC BEMECTBO. MYHKIHMH IKHBOrO
BEINECTBA MIAHETHI.

Tema 2. Mmuoroo6paszne dbopm kuzmm, (10 qach) |

7 7 | Kpurepun KIaCCHUKAINH OpraHusMmos. | |
JKusnerHble  (opMmpL. DKOJIOTHYECKHE
TDYTIIEL OPTaHH3MOB.,

8 8 | Hayynas KnaccHQUKaNns  oprammsmos, | |
Hayuuas Kiaccupukanus.
Cucremarmyeckue KaTeTOPUHM U TaKCOHEL
Cucremarnyeckoe TIOJIOXKEHHE
OpPraHu3MoB,

Krerounas u mexnerounas (opmbl xuzHM. | 1

'\J

Husmue opranusmer, T pu6sL JInmaktauky, | 1
Bonopocu. ITpoructr.

11 11 | Pactenus 1
Cucrematnueckuit 0630p HapcTBa

\O
\O

Pacrenus: Mxu, NaIOPOTHHKOOOpa3HEIe,

TOJIOCEMECHHBIE M MOKDLITOCEMEHHBIE
(UBETKOBEIE). ,

12 12 | Tkann wu OpraHbl BBICIOUX pacTeHui. | 1
OcHoBHEIE ceMeicTaa I[BETKOBBIX
pacTeHui,

Becrossonognsie XHUBOTHEIE, | |

13 13 | Cucremarnueckuit 0630p [apcTBa
KuporHsie.  OBmas XapaKTepUCTHKA
JBYCIIOHHBIX 51 TPEXCIOHHBIX

0ECII03BOHOYHEIX KHBOTHEILX,
14 14 | KumewnomosnocrHbre, Ilmockme  wepmm. | |
1

Kpyrmsle  weppn.  Kombuatsre YEePBH.
Mosnmockn. Unerncrororue,

5 15 | TTo3BoHOYHEIE xuBotHble T Xopposse. | 1 T
Obmas xapakTeprcrrka Kiaccos: Pri0ri,
3eMHOBOAHEIE.

16 16 | Xapaxreprcruxa KJIacCOB 1

KUBOTHBIX:  [IpecMerkarommuecs,
ITtuner, Miexkonwmraromue.

Tema 3. «Yemosek u ero 310poBbe» (14 u) | | ‘J




17 17 | O6mmit 0630p oprammsma ma IpHIMepe
denoBexa. TKaHM, OPraHBl H WX CHCTEME]
Txaneso#t ypoeens oprammsamuy KHU3HU
Ha IIpuMepe TKaHel yenosexa. CHCTEMEI U
annaparbl OpraHos.

18 18 | BayTpennss cpena OpraHM3Ma 4YeJloBeKa,
Kposs = KpoBooGpamenue. CocTap u
bymknEn  xposw. KposerBopenne. Pomp
KIE€TOK KPOBH B  IKHU3HEAEITEIHLHOCTH
OpraHu3Ma.

19 19 | KposenocHast cucrema, Cepuaue.
Pabota u perymsus,

20 20 | mmynuter. CuHcTemsr HMMYHHUTETA.
Bunmsl  ummynmTera. Knerouneit
TYMODPAJIbHEIA HIMMYHHUTET.

21 21 | Metabommueckne CUCTEMEI
OpraHu3Ma YejIoBeKa.

22 22 | OcHoBHEIE TIPOILIECCHI: JbIXaHue,
IMIEBApEHNUE, BLIICIICHYE.,

23 23 CTpyKTypHO-byHKIHOHATEHBIE EOVHUIIEI
OpraHoB.

24 24 | PenpoaykTuBHbIif anmnapar
49esI0BeKa., Cucrema
PasMHOXeHUs. WHnuBumyamsnoe
pa3BuTHE YENIOBEKA.
OMOprOHaNEHELI H
IOCTIMOPHOHANBHBIH HEPHOEL

25 25 | Cuctemsr PETYIALNH bymaKmit
OpraHu3sMa. Kenesn BHYTpEHHEH
CCKPCLMH. DHNOKPHHHBIA ammapar. Ero
ponk B oOme# perymsmmum  dyaximit
OpraHusMa uenoBeka. Hepsmas cucTema
9eJIoBeKa. ‘

26 26 | CocraB LEHTPaTEHOrO u
Nepu(EPHIEcKOro  OTIeNoR HEPBHOM
CHCTEMEL BereratnBHas HepBHas cucrema,
CTpoenne CIMHHOrO W roNoBHOrO MO3ra,
Oprats! uyBcrTs. AHaIN3aTOPEL.

27 27 |BHA  uyenogexa. Opranusm
HCIIOBEKA KakK emuHoe Iejoe.
YcioBHbIE 17§ 6e3ycIoBHEBIE
pediiekcel  yenmosexa. Bricimas
HEPBHAS eI TENLHOCTE.

28 28 | buocunTe3 Genka: aKTyaId3alus 3HaHUH
10 TeMe ,

29 29 | Omepretuueckuii oBMen: aKTyalu3amus
3HAHUM 10 TeMe ,

30 30 | PasmHOXeHHe. Pasmaorenue KJIETOK.

MuTtotryueckuii u JKU3HEHHEBIH 1KLL

Tema 4. Tenernka 49




[ 31

31

3axoHb! I'. Mennems: aKTyaJIM3aIus 3HaHui | 1
II0  TeMe. Bsaumoneiictere  remos:
aKTyaTu3aIus 3HaAHHH no TeMe
(B3auMopeticTRue AJUIENTBHEIX u
HCAVICIBHEIX  T€HOB), pelleHHe 3amay
IOBBINIEHHOW CIOKHOCTH Ha Bce BH/IBI
B3aMMOJCHCTRIS: KOMILIEMEHTapHOCTE,
SIHUCTA3, HOIUMEPHIO.

32

32

DopMBl  B3auMoneHcTEIS HEAJIEIbHBIX | |
TCHOB:  KOONEPANHS, KOMIIUMEHTAPHOCTE,
SIHCTA3, MONHMEpHS, IJIEHOTPOITHS.
AKTyammsauus 3mHaHumit 110 TEME, pelIeHue
3aJ1at 110 TEME ITOBBIIECHHOH CIIOMKHOCTH.

33

DopME! B3aUMONEHCTBAN aJUICJIbHEIX TEHOB; | |
IIOJIHOE JIOMHHHPOBaHHE, HEITOTHOE
JOMHHHMPOBaHHE, KOIOMUHHPOBaHHeE,
CBEpXNOMHHMpOBaHue. Hacienopamme rpymm
KPOBH: aKTyalnwus3al®s 3HaHWH 1o TEME,
PelIeHne 3a1ay.

B

34

34

I'enetnxa mona. HeTolpe OCHOBHBIX Twma | |
XPOMOCOMHOT0O OTIpENEICHHS noJa.
Hacnenopanue [IPU3HAKOB, CIEMJIEHHOE ¢
nomom. Hexpomocomuoe ompenenenue noma,
3akon T. Moprana, XPOMOCOMHAs TEOpHA
HAaCJICNCTBCHHOCTH.  3akoH  Xapim  —
Baitu6epra. [TpakTudeckoe snavenye 3aK0Ha.

TEMATHUYECKOE IINTAHUPOBAHUE
11 kaace

g2

Tema

Koa- W

BO
JacoB

Tema 1. Buosiorus B xxu3an COBPEMEHHOT0 Ye/10BeKa. (2 qaca)

[u—y

KpaTKaH HCTODHUS pasBUTHS 6I/IOJIOI“I/II/L MCTOI[BI HCCJICNOBaHUS BH6I/IOHOI‘I/H/I

CYIHHOCTI:. JKHU3HH U CBOHCTBa JKHBOTO. ypO'BHI/I OpraHH3aIly XUBOH ‘MaTepHH

Tema 2. OcHoBnl nuTosoruu (12 gacos)

MeTons! iuTonornn. Knetounas TEOPHs, XUMHYECKHH COCTAB KIICTKH

Bona. Munepansusie BemecTsa KJIETKH

YrneBoas! u JIMITH B

Crpoenne u pynxwn 6e1K0B

Hyknennoskre xuciorer, ATD

o[ S[ooa o] Tol=

[SARRV, RN HUCE NG |

Ctpoenue xmetku

Laanll W (FEE Y Ry SN RN

[pokapuoTtryeckue u 9YKapHOTHYECKHE KIIETKH

[~]o
o
[oe]

Hexnerounbie hpopmer sxu3nn




11 9 Knetka ~ crpykrypras CIIHHUIA )KHBOTO 1
12 10 | O6meH BemecTs u SHEPI'HU B KIIETKE 1
13 11 | ®orocunTes. Xemocuures 1
14 12 | BruocunTes 6enxos , , 4 1
Tema 3. Oprannsm kax OHoTorHgeckan cucrema (109acos)
15 1 JKM3HEHHDI MUK KIeTKA. MmuTo3. AMuTo3. Meiios. o , 1
16 2 DOpMBI PA3SMHOKEHHS OpraHu3MOB. Pa3sBHTHE MOTOBBIX KITeTOK. Onroremes. |1 ,
17 |3 CranoBnenwe renetukn xax HayKH. 3aKOHOMEPHOCTH HAC/IEIOBAHL. Pemenue | 1
L TCHETHYECKHX 3a/1aY ‘
18 4 BsaumozelicTere Heamnenbaax TeHOB. Pernenne TCHETHYECKUX 3a0a4u 1
19 5 I'eneTwuaeckoe onpenenenie mnona. Pernenue renernueckux 3azad. 1 ,
20 6 WsmenunBocts. Bumer n IPUYHHB] MyTaIMi 1
21 7__| MeTosie! HecnenoBanms renetiim YeJI0BeKa 1 —’
22 |8 I'enernKa 1 310poBbe 1 |
23 9 buorexnonorus, ee HarpaseHus 1 N
24 10 | TIpo6remer FCHETHYCCKOM Be30IIacHOCTH o 1 T
Tema 4. Isomonuns xuBoii HPHPoLI (5 gacoB) "
25 1 HcTopust 3B0mOnuoHHEX uzned. Yuenue Y. llappuna , I 7
26 2 Bun, ero kpurepun, [omysstus — CTPYKTypHas €OWHHLA BUIA U 3neMeHTapHas | 1
CAUHULA 3BOJIONHH. CIToCOOE] BUJI000pa3oBanwus. , ,
27 3 CunteTnyeckas HCTOPHS 9BONIOLHH. DBOTIONUSA OPraHHYECKOro MHpa. 1
JlokasaTelbeTBa mporcxoxIeHHe SBOJIFOLIMH OPraHHYeCKOr0 MHpa
28 4 Muxpossoimonus u MaKposBosouus. Hampasenus u nytu 9BOJIFOITHH 1
29 5 OBOJIOIHS YEMOBEKa, OCHOBHBIE srankl. [lonoxenue yenosexa B cucreme 1
XKHBOTHOTO MHpa. Pace! yeioseka i
Tema 5. Dxonoruyeckue creremor i IpHCymne UM 3aKOHOMEePHOCTH
(5 gacon)
30 1 Cpena  obmranms, Oxonoruyeckue daxToper  cpempr (abnotuueckue, | 1
GuoTnueckue, AHTPOIIOTCHHEIE), HX 3HAYCHUE B KH3HU OpraHu3MOB.
31 2 3aKOHOMEPHOCTH  BITMSAHMS SKOJIOTHYECKUX  (aKTOPOB HA  OpraHmsmsL | |
Bsaumoorsomenus MEXIY OpraHu3MaMi,
32 3 Hpnauusr  ycroitumBoctn u omersr 9KOCHCTeM. BrmsHwe 4uenosexka wua | |
IKOCHCTEMEL VIcKycCTBeHHBIE cOOBImecTRa — arpoIeHO3EL. ;
33 4 Buocdepa, ee xommonenTsL. ITpo6remsr ycroitunsoro pazBuTHA OHOCheEpHI 1
34 5 O6o6marorrtee nopropenmue. 1




