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IosicHUTENLHAA 3aNNCKA

Ob0masn xapakrtepucTuka Kypca JlaHHBIA SJCKTUBHBIM Y4YeOHBIH TNpeAMET mpenHasHadeH i ydammxcs 10-11-x kmaccoB, oOydarommxcs IO
YHHUBEPCAILHOMY MPOMWII0O U W3YYAIOIIMX OUOJIOTHIO Ha 6a30BOM YpPOBHE, HO MHTEPECYIOLIUXCsl OMOJIOTHEH, BRIOPABIINX JaHHBIN MPeIMeT IS MPOX OXKICHUS
roCy/IapCTBEHHONW MTOTOBOM aTTECTallMM U IUIAHUPYIOUIMX MOCTYNaTh B MEAMIIMHCKHE, CEIbCKOXO3SICTBEHHbIE, BETEPHUHAPHBIE U JIpyrue mpodeccuoHalbHbIe
YUpEKACHUST OMOJOrMYECKOT0 W dKoJorndeckoro mpoduisi. denepanbHplii 0a3ucHBIA y4eOHBIA IJIaH Ui 00mIeo0pa3oBaTeNbHBIX YyupexaeHuid Poccuiickoit
Oenepanun oTBoAMT 70 YacoB I M3YyYeHHs Ha 0a30BOM ypoBHe ydeOHoro mpeamera «buomorumsi» B 10-11 kmaccax. J[aHHBINH Kypce SIBISE€TCS TOTOJHEHHUEM
nporpammsl ydeOHoro npenmera «buomorus» B 10, 11 ximaccax. OH mpenacraBiseTcsi 0COOEHHO aKTyaJbHBIM, TaK Kak MpH MajoM KoindecTBe yacoB (1 wac B
HEZIeJ0), OTBEJCHHBIX Ha M3yuyeHue OUOJIOTMH B MHBAPHAHTHOMN 4acTH y4eOHOrO IjIaHa, MO3BOJIAET 32 CUET YaCOB KOMIIOHEHTa 00pa30BaTEIbHOTO YUPExKICHUS
YKPETUTh BHYTPUKYPCOBBIC U MEXKIIPEAMETHBIC CBs3H (¢ pasnenamu «Pacrenus», «bakrepun. 'pudsl. Jlnmainukny, « KuBoTHBICY, «UEIOBEK U €T0 3I0POBHEY,
y4eOHBIMU npeaMeTaMu «Xumus», «Pusuka», «lIpupogosenenuey), akTyaln3upoBaTh 3HAHUS YYAIIUXCS O JKMBBIX OpraHM3Max, MOJYYE€HHBIE B IpeIbIAyIIne
TOAbl, © IIOMOTaeT OOOOIIUTh M CHCTEMATHU3WPOBATh 3HAHWS M YMEHHs 32 Kypc cpenHeil (ITOJHOW) IIKOJBI, Ooyiee Ka4eCTBEHHO IMOJTOTOBUTH YYALIHXCS K
MIPOXOKJICHUIO TOCYaPCTBEHHON MTOTOBOW aTTECTAllMM M OOYyYEHHUIO B 00Pa30BATEIbHBIX YUPEKICHUSX MPOPECCHOHATBHOIO 00pa30BaHUs COOTBETCTBYIOIIEH
HarnpaBieHHOCTH. Conepikanue Kypca onpenensier DeaepanbHbIi KOMIIOHEHT TOCYapCTBEHHOTO CTaHAapTa cpefaHero (moyiHoro) obmiero oopasoanus. Llean
Kypca — YriyOuTh, paciupUTh U CUCTEMaTU3UPOBATh 0A30BbIC 3HAHUS YYAIIUXCSI O )KUBBIX OpraHU3Max, OMOJIOTMYECKUX Mpoleccax U sBieHusax. [Ilpuopurerom
pu oTOOpe coaepxkaHMsl Kypca SBISETCS HEOOXOAUMOCTh (DOPMHUPOBAHUS Yy LIKOJIBHUKOB CIOCOOOB JI€ATEIbHOCTU: YCBOCHHME MOHATUHHOIO ammapara Kypca
OMOJIOTHH; OBJIAJICHUE METOJOJIOTUYECKUMU YMEHUSIMU; MPUMEHEHHE 3HAHUW MPU OOBACHEHUU OMOJOTUYECKMX TMPOIECCOB, SIBICHUN, a TaKKe pPEIICHUU
KOJIMYECTBEHHBIX U Ka4ECTBEHHbIX OMOJIornyecKux 3agad. Kpome Toro, Kypc HampaBlieH Ha pa3BUTHE PA3JIMYHBIX 00IIey4eOHbIX YMEHUN U CIIOCOOOB JIEHCTBUI:
UCMOJIb30BaTh OMOJOIMYECKYI0 TEPMHMHOJIOTHIO; Paclio3HaBaTh OOBEKTHI )KMBOM MPUPOABI MO OMUCAHUIO U PUCYHKaM; OOBSCHATH OMOJOTHYECKHE MPOLECCH U
SIBJIGHUS, MCTIONB3Yys Pa3IMYHbIe CIIOCOOBI MpeacTaBieHus nHpopmanuu (Tabnuua, rpaguk, cxema); ycTaHaBIMBaTh PUYMHHO-CIIEICTBEHHBIE CBSI3U; IPOBOAUTH
aHanu3, CUHTE3; (HOPMYIHpPOBATh BBIBOABI; PEIIaTh KAa4eCTBEHHbIE M KOJIWYECTBEHHBIE OWOJIOTMYECKHE 3aJauyd; HCIIONIb30BaTh TEOPETHUYECKHE 3HAHUSA B
MPAKTUYECKOU IESITETbHOCTH U MMOBCEHEBHOW KU3HU.

MecTo nmpeamera B y4eOHOM IIaHe. DJEKTUBHBIA y4eOHBIH MpEeIMET OTHOCHTCS K KOMIIOHEHTY OOpa30BaTEeNbHOIO YUPEXKAECHUs y4yeOHOro IiaHa
LIKOJIBI U SIBJISIETCA MPEAMETHBIM, HallpaBJIeH Ha yriayOJeHue, pacliupeHne 3HaHus y4eOHOro nmpeiMeTa, BXOAIIero B 6a3ucHbIi yueOHbId iaH. Kypc paccunran
Ha 35 yaca B TeueHue yuyeOHoro rona B 10 kmacce (1 yac B Hememo) u 51 gac B 11 kmacce (1 wac B Hepento B 1 monyroauu U 2 yaca B HEIETIO BO BTOPOM
MIOJTYTOJTUN ).

O0mas xapakrepucTuka y4yeOHOro mpouecca. MeToapl 00ydeHUsT U KOHTPOJISI, UCIOJNb3yeMble B JTaHHOM AJIEKTUBHOM y4eOHOM MpeaMeTe: ypOKH-
JIEKLMHU, YPOKH-CEMUHAPBI, CAMOCTOSITENIbHAS paboTa yyanuxcs ¢ y4eOHOM M Hay4YHO-TIOMYJIIPHOM JTUTEPaTypoil U AJNEKTPOHHBIMUA UCTOYHHKAMHU HMH(pOpPMAIH,
paboTa ¢ MOUCKOBBIMH CHCTEMaMH, BBITIOJHEHHWE MHUHH-UCCIEIOBaHMM, TabopaTopHbix padoT. B 10 kimacce 3ammaHupoBaHO MPOBENEHUE MATH JTa0OPATOPHBIX
pabot, B 11 — mectu. Ilpu peanuzanuu npakTU4ecKOW yacTH Kypca (IIECTh JIaOOpaTOPHBIX PabOT) MOMHMO TPAJUWLIHUOHHOIO HIKOJIBHOTO 00OpYyIOBaHUS
UCTOJIb3YEeTCsl, BHIMOIHIIOTCS C UCTOIb30BAHUEM NPOTrPaMMHO-METOANYECKOT0 KoMmIuiekca «Pa3BuBaromas oopazoBatenbHas cpena AFS™), KoTOpbIil mo3BosseT
MIPOBOAUTH Y4eOHBIE SKCIIEPUMEHTHI HE TOJIBKO B JIAOOPATOPHH, HO U Ha MpHpoe. Vcronb30BaHrne COBPEMEHHBIX CPECTB 00yUEHHUsI CIOCOOCTBYET MPUBJICUECHUIO
BHUMaHUS YYaIINXCs K UCIIOJIb30BAHUIO HH(POPMAIIMOHHBIX TEXHOJIOTUN B SKCIIEPUMEHTE, a TAKXKe TAeT BO3MOXKHOCTDH MMPOBOJUTH U3BECTHBIC yueOHbIE paOOTHI Ha
KaueCTBEHHO HOBOM YpPOBHE, COOTBETCTBYIOIIEM 3allpocaM COBPEMEHHBIX HAy4YHBIX HCCIIEIOBaHHI. DTO MO3BOJISET y4YalIMMCS PAaCIIUPUTh BO3MOXKHOCTU
OMOJIOTMYECKOTO SKCIEPUMEHTa TPU H3YYEHUH COOCTBEHHOTO OpPraHM3Ma, YTO OCOOEHHO AaKTyallbHO JISi JIOCTMIKEHHS COBPEMEHHBIX LeJIel IIKOJIBHOTO
ouonorudeckoro oOpazoBaHus. Kypc comepXUT HOBBIE SKCIEPUMEHTBHI, HE BBIMOJHSIBIIMECS MPEXIE B paMKaX MIKOJbHOM MpOrpamMMmbl, YTO IO3BOJISET
3HAYUTEIBHO MOBBICUTH () (HEKTUBHOCTH 00yUeHHs OMOJIOTHH, CAeNIaTh BOCHPUSATHE TEOPETUUECKOTO MaTepraia 0ojiee aKTUBHBIM, YMOIIMOHAIIBH bIM, TBOPYECKHM,



(GbOpMHUPOBATH UCCIIEIOBATENLCKYIO KOMIETCHIIHIO YIAIUXCSl.

Hcnonp3oBaHne YKPYMHEHHBIX JUAAKTHUECKUX €IUHUI] — MaTpHIl, pabounX CXeM, KOTOpbIE HE IMpeiaraeTcsi B TOTOBOM BHUJE, a COCTABIISIIOTCS MO XOAY
COBMECTHOH ACATCIIBHOCTH YUUTCIIA U YUCHUKOB, ITO3BOJIUT BBIABUTH B3aMMOCBA3b 3JICMCHTOB 3HAHUM U 60.]166 IMPOAYKTUBHO OPraHU30BaTh UX YCBOCHHUC.

Kypc Bkitouaer B ce0si TpaAUIMOHHBIE YPOKH, Ha KOTOPBIX MPOHCXOAUT Oojiee JEeTaTbHOE PACCMOTPEHHE TEOPETUYECKUX BOIPOCOB, CEMHUHAPCKHUE
3aHSTHS, HA KOTOPBIX MPOBOIUTCS JIETAIBHBIN pa30op pemieHus 3aa4d U MOCIeIyIoIIasi TPEHUPOBKA, a TAK)KE YPOKU KOHTPOJIS 32 YCBOCHHEM 3HAHUH.

C uenblo MpOBEPKU U OLIEHKH Pe3ylbTaTOB OOyYEHHUs MO JTaHHOM MpOrpaMMe HCIOJIb3YIOTCA Takhe (POPMbI KOHTPOJS Kak OlEeHKa paboThl yUUTENIEM,
KOHCYJIbTAHTOM TIpPYIIIibI, CaMOOICHKA, B3aWMOOICHKA. TeKyH_II/If/'I KOHTPOJIb OCYHICCTBIIAACTCA 4YCPE3 TCCTUPOBAHHA, KOHTPOJIBHBIC pa6OTBI, OTUYCTHI O
1abopaTopHbIX paboTax ¥ MUHHU-UCCIIEIOBAaHUSX.

MaTtepuanbHO-TeXHHUYECKOe o0ecrieueHre 00pa3oBaTeNIbHOTO mporiecca i peanusamnuu [IporpamMmel npeacraBineHo B [Ipumoskenun Nel

Oxupaembie pe3yJibTaThbl:

Yudarniuecs JIOJKHBI 3HATE:

* METO/Ibl HAYYHOTO TTO3HAHUS, BKJIAJ] BBIJAIONIMXCS YYCHBIX B PA3BUTHE OMOJIOTHYCCKOU HAYKH;

* OCHOBHBIC TIOJIOKEHUSI OMOJIOTHUECKUX TEOPHIA, YICHUH, 3aKOHOB, 3aKOHOMEPHOCTEH, MPaBHJI, TUIIOTE3;

* CTPOCHHE ¥ IPU3HAKU OMOJIOTHICCKUX OOBEKTOB: KJIETOK; T€HOB, XpPOMOCOM, TaMeT; BUPYCOB, OJHOKIIETOYHBIX U MHOTOKJICTOYHBIX OPTaHM3MOB IIAPCTB
YKUBOM TIPUPOIbI (PACTCHHH, )KUBOTHBIX, TPHOOB, OaKTepHii);

* CYITHOCTh  OHMOJIOTMYECKHX IPOLIECCOB U SIBICHUI;

* COBPEMCHHYIO OHOJIOTHUYECKYH) TEPMHHOJOTHI) W CHMBOJIUKY IO IUTOJOTMH, TEHETHUKE, CEJCKIMH, OWOTEXHOJIOTUH, OHTOTCHE3y, CHCTEMATHKE,
HKOJIOTUH, IBOJIOIHH;

* 0COOCHHOCTH OpraHU3Ma YelIOBEeKa, €ro CTPOCHHUS, XKU3HEICATEIIbHOCTH, BBICIICH HEPBHOM NEATEILHOCTH U TIOBEACHUS;

Yyamuecs A0IKHBL YMETH :

* OOBSCHATH: POJb OMONOTHMUECKUX TEOpPHUH, 3aKOHOB, MPUHIIUIIOB, TUMOTE3 B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHOHAyYHOH KapTHHBI MUPA;
€JIMHCTBO JKUBOU W HEXKUBOM  TPUPOJBI, POJCTBO, OOIIHOCTh MPOUCXOXKJICHUS JKUBBIX OPraHU3MOB, DBOJIIOIHMIO PACTCHUU W KHBOTHBIX, HUCITOJB3YS
OHMOJIOTMYECKHE TeOPUH, 3aKOHBI U MPaBUiIa; OTPHUIIATEIFHOE BIUSHUE AIKOTOJIsl, HHKOTHHA, HAPKOTUYECKUX BEIIECTB Ha 3/IOPOBHE YETIOBEKA; BIUSHUE MyTareHOB
Ha OpPraHW3M YeJIOBEKa; MPUYMHBI HACIEJACTBCHHBIX W HEHACJICICTBEHHBIX H3MEHEHHM, HACIICJCTBECHHBIX 3a00JICBaHMI, T€HHBIX H XPOMOCOMHBIX MYTaIlUi;
3aBHCHMOCTH 3JI0POBBS UYeJIOBEKa OT COCTOSHUS OKPY’KAIOIIEH Cpelibl; MPOSBICHNE HACIIEACTBEHHBIX 3a00I€BaHM, MIMMYHUTETAa Y YEJIOBEKa; POJIb TOPMOHOB U
BUTaMHUHOB B OPTaHU3ME;

. yCTaHaBJIMBAaTh B3aWMOCBSI3M CTPOEHUS U (QYHKIMHA MOJIEKYJ, OPraHOWIOB KIIETKH; MJIACTUYECKOIO U SHEPreTHUECKOro 0OMEHa; CBETOBBIX U
TEMHOBBIX (a3 (OTOCUHTE3A;

. pelaTh 3a/1a4ud pa3Hoi CI0KHOCTH MO IIUTOJIOTUH, T€HETHUKE (COCTABIIATH CXEMbI CKPEIIUBAHUS ), IKOJIOTHH, IBOJTIOIHH;

° pacrio3HaBaTb U OIIMCBIBATh KIICTKU paCTeHI/II\/'I " )KUBOTHBIX, OHOJIOTHYECKUE O0OBEKTEI 10 UX 1/1306pa>1<eHmo;

. BBISIBJISATh OTJIMYMTEIbHbIE TPU3HAKH OTJIEJIbHBIX OPTaHU3MOB; UCTOYHUKU MYyTareHOB B OKpY>Kalollel cpejie (KOCBEHHO);

° CpaBHHMBATH M JCJIaTh BBIBOABI HA OCHOBE CPaBHCHMUS: OHOJIOTHYECKHE OOBEKTHI (KJ'IGTKI/I, TKaHH, OpraHbl U CUCTEMBI OPTaHOB, OPTraHU3MbI paCTeHI/Iﬁ,

KUBOTHBIX, TPUOOB U OaKTEpHUii); IPOIECCH U sBICHUS (0OOMEH BEUIECTB Y PACTEHUH, )KUBOTHBIX, YEIOBEKA, MIIACTUYECKHUIN U SHEPTreTHUeCKUuil 00MeH; (poTocuHTE3
1 XEMOCHHTE3); MUTO3 U Mei03; 0eCroioe 1 oJIOBOE pa3MHOKEHHE; OTJIOIOTBOPEHHUE Y PACTCHUH M )KMBOTHBIX; BHEIITHEE M BHYTPEHHEE OIJIOJOTBOPEHUE;

. ONpeNesaTh NPUHAAIECKHOCTh OMOTOTHYECKHIX 00BEKTOB K ompeaenéHHON crucTeMaTHIecKoi rpymie (Kiaccuukaius);

. aHAIM3UPOBATH BITUSTHUE (dakTopoB pucka Ha 3I0POBBE YEJIOBEKa; pe3yibTaThl ~ OWOJOTHYECKHUX  DKCIIEPUMEHTOB,
HaOII0IEHUH TI0 UX OMUCAHHUIO;



. UCTOJb30BaTh MNPUOOPETEHHBIC 3HAHUS M YMEHHMS B TPAKTHUECKOW JESATEIBHOCTH M IMOBCETHEBHOM JKM3HM JIi OOOCHOBAHMS IPABHI
MOBE/ICHUS B OKpY)Xalolled cpene; Mep MpOopMIAKTHKH PAacCHpOCTpaHEHUs: 3a00JIeBaHMM, BBI3bIBAEMBIX PACTCHUSMHM, >KMUBOTHBIMH, OaKTepusMHU, rpubdamMu u
BUpyCaMH; TpaBMaTu3Ma, crpeccoB, BUY- uHpekunu, BpeaHBIX NpHBBIYEK (KypeHHUE, aJKOTOJM3M, HAPKOMaHUs), HApyLICeHHWsS OCAHKH, 3pPEHHS, CIIyXa,
MH(EKIMOHHBIX W MPOCTYAHBIX 3a00JIeBaHUM; OKa3aHHs MEPBONM MOMOILM MPU TpaBMaxX, MPOCTYAHBIX W JPYruX 3a00JeBaHUSIX, OTPABJICHUU IHIIEBBIMU
IIPOYKTaMH;

. MIPOBOJUTH CAMOCTOSITEIbHBIN MOUCK (B TOM YHCIIE C UCIIOIb30BaHHEM UH(DOPMALIMOHHBIX TEXHOJIOTHIT) OMOIOTHYECKON HHPOPMAIIHH.

Conep:xkanue
10 knacc
Tema 1. «buosiorusi kKak Hayka. MeTobl HAYYHOI0 TO3HAHM D)

Buonornst xak Hayka, €€ JIOCTMIKECHHUS, METOJbI TIO3HAHUS KUBOW Hpupoabl. Poms Ouonormu B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTUHbI MHUpa. buonornyeckne TepMHUHBI U MOHATUA. YPOBHEBas OpraHusanus U 3BodtoUUA. OCHOBHBIE YPOBHU OpraHU3ALMM KUBOW MPUPOJBIL: KIETOYHBIM,
OpPTraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOH, OMOTeoleHOTHYEeCKU, OmocdepHbiii. buomormueckue cucrempl. OOmME NPU3HAKA OHOJIOTMYECKHX CHCTEM:
KJIETOYHOE CTPOEHHE, OCOOCHHOCTH XMMHYECKOr0 COCTaBa, 0OMEH BEIIECTB U MPEBpAIlleHUs YHEPTUH, TOMEOCTa3, Pa3IpakUMOCTh, JBUKEHHUE, POCT U Pa3BUTHE,
BOCIIPOM3BEJICHHUE, IBOTIOLINS

Tema 2. «KiteTka kak 0H0JIOTH4YeCKasi CHCTEMA»

CoBpeMeHHas KIETOYHAsI TEOPHsI, € OCHOBHBIE MOJIOKEHHSI, POJIb B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI Mupa. PasButne 3HaHUH
o kierke. KnerouHoe cTpoeHrne opraHu3MoB — OCHOBA €IMHCTBA OPraHUYECKOI0 MUPA, 10Ka3aTEIbCTBO POACTBA KUBON PUPOIBI

Muoroo0pasue kieTok. [IpokapuoTsl u 3ykapuotsl. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK PACTEHHIA, )KUBOTHBIX, OaKTepuid, rpHOOB.

XUMHUECKUH COCTaB KJIETKU. Makpo- U MHUKpO3JIeMEHThl. B3auMOCBs3b CTpoeHHs M (YHKIMHA HEOPraHMYECKUX W OpPraHHYeCKHUX BellecTB (OEIKOB,
HYKJIEMHOBBIX KHUCJIOT, YIJIEBOAOB, TUNHUI0B, AT®), BXOASIINX B COCTaB KIETKU. POib XUMHUYECKMX BELIECTB B KJIIETKE U OpraHU3ME YeIOBeKa.

Crpoenue kineTku. BzauMocBs3b cTpoeHus U GyHKIMN YacTel 1 OpraHoMI0B KJIETKH — OCHOBa ee 1eslocTHOCTH. OOMEH BeLeCTB U MPEBpaIleHHs SHEPTUH
— CBOMCTBA JKUBBIX OPraHU3MOB. DHEPreTU4eCKUii OOMEH M MIacTUYEeCKUil oOMeH, X B3auMocBsA3b. CTaauu sHepreTuueckoro oomMeHa. bpoxkenue u apixanue.
doTocuHTE3, €ro 3Ha4YeHHe, KocMuueckas poib. Da3sl GorocuHTe3a. CBETOBbIE U TEMHOBbIE PeaklUUU (POTOCHMHTE3a, MX B3aUMOCBA3b. XeMocHuHTe3. Poib
XEMOCUHTE3UPYIOLUX OakTepuil Ha 3emIe.

['enernyeckas uHdopmanus B KieTke. ['eHbl, TeHETUUECKUNH KOJ U €ro CBOMCTBA. MaTpHUHBIN XapakTep peakiuii OnocuHTe3a. buocuHTe3 Oenka u
HYKJIEMHOBBIX KHCJIOT.

Kinetka — reHernueckas eIMHUIA KUBOT0. XpOMOCOMBI, UX CTpoeHHe (popma U pa3mepbl) U QyHKUUU. YHCIO XPOMOCOM U UX BUAOBOE MOCTOSHCTBO.
ComaTnueckue U IOJI0BbIE KIETKH.

JKvi3HeHHBI HUKI KJIeTKU: nHTepdasza u MUTO3. MUTO3 — JelieHne coMaTHUecKuX KieTok. Meiio3. da3pl MUTO3a U Meiio3a. Pa3BuTHE MOJOBBIX KIIETOK Y
pacTeHMi U )KUBOTHBIX. J[eleHne KIIETKH — OCHOBA pOCTa, pa3BUTHS U pa3MHOXKEHUS opranu3MoB. Poib Melio3a u Muto3a

Jlabopamopuwvie pabomwvi: Nel «/lenamypayus 6enkar», Ne 2 « Brusnue memnepamypvl Ha akmuenocms pepmenmar, Ne3 «H3zyuenue xnemox pacmenuti u
HCUBOMHBIX NOO MUKPOCKONOM», Ne 4 «Domocunmes u ovixanuey, Ne5 « Mumos 6 knemxax KopHeul 1yKay.

Tema 3. «Opranusm kak 0H0JIOTHYECKAs] CHCTEMA)

PazHooOpaszue opraHu3MOB: OJHOKJIETOUHBIE M MHOTOKJIETOYHBIE; aBTOTPO(BI, TeTepoTpodsl, a’poObl, aHa’poOwl. bakrepun, ['pubsi, Pactenus,
J’KuoTHble, Bupycsl.

BocnpousBenenue opranu3moB, ero 3Hadenue. CriocoObl pa3MHOKEHUS, CXO/ICTBO M pa3iMyuue MOJIOBOro M O6ecnosoro pasMHoxkeHus. OmiogoTBOpeHue y
LBETKOBBIX PACTEHUI U MO3BOHOYHBIX JKUBOTHBIX. BHEIIHEE U BHYTpEHHEE OIIOJOTBOPEHUE.



OHTOreHe3 W TpUCYIIUE €My 3aKOHOMEPHOCTH. DMOPHUOHAIBHOEC W TOCTIMOPHUOHAIILHOE Pa3BUTHE OPraHW3MOB. [IpUYMHBI HapYIICHHS Pa3BUTHUS
OpraHu3MOB.

I'eneruka, ee 3amaun. HacneacTBEHHOCTh U M3MEHUYMBOCTh — CBOMCTBA OPraHU3MOB. MeTo bl TeHeTUKU. OCHOBHBIE TEHETUUECKHE TTOHSATUS U CUMBOJIUKA.
XpoMOCcOMHasi Teopusi HACAeACTBEHHOCTH. COBpEeMEHHbIE MTPEJICTABICHUS O T€HE U TEHOME.

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH, UX LIUTOJIOTUYECKHE OCHOBBI. 3aKOHOMEPHOCTH HACIIE0BaHus, ycTaHOBIeHHbIe . MeneneM, uxX MUTOJIOTHUYECKUE
OCHOBBI (MOHO- M AUTHOPUIHOE CKpeliuBaHue). 3akoHbl T. MopraHa: CIETUICHHOE HacJIeIOBaHHWE IPU3HAKOB, HApYIIEHUE CIEIUICHUS TeHOB. | 'eHeTnka moia.
HacnenoBanue npu3HakoB, CUEIUICHHBIX C MOJIOM. B3auMmojielicTBue T€HOB. ['€HOTHI KakK LENOCTHAs cucTeMa. ['eHeTuka yenoBeka. MeToibl U3 y4eHusl TEHETUKU
yesnoBeka. Pemenne renetndyeckux 3agad. CocTaBieHUE CXEM CKPEIIMBAHMS.

3aKOHOMEPHOCTH HW3MEHYHMBOCTH. HeHnacnencTBeHHas (MOAM(UKAMOHHAS) W3MEHUMBOCTh. Hopma peaknuu. HacnencTtBeHHass W3MEHYUBOCTD:
MyTaIlMOHHAs, KOMOMHATUBHASA. Buapl MyTamnuii ¥ X MPUYMHBL. 3HAYCHUE U3MEHYMBOCTH B )KM3HU OPTaHU3MOB M B DBOJIIOIIHIO.

3HaueHUe TEHETUKU Uil MeOUIMHBL. HaciencTBeHHBbIE OOJE3HM YellOBEKa, WX MPUYHMHBI, MPOQIIaKTHKA. BpemHoe BIUSHUE MYTarcHOB, aJKOTOIIA,
HapKOTUMKOB, HUKOTMHA HAa T€HETUYECKUI amnmapar KJIETKH. 3alluTa Cpelbl OT 3arpsA3HEHUs] MyTareHaMu. BpIsBI€HME UCTOYHUMKOB MYTareHOB B OKpY)KaroUlel
cpene (KOCBEHHO) U OIICHKAa BO3MOYKHBIX TOCJICICTBHIA WX BIIMSHUS HA COOCTBEHHBIN OpraHu3M. PemeHre OnoIornyecKkux 3a1ad.

Cenexuus, ee 3aqauu U mnpakTuyeckoe 3HaueHue. Bxiag H.M. BaBunoBa B pa3BUTHE CENEKIMHU: YYEHHE O LEHTPAaX MHOroo0pasus U MPOUCXOKIACHUS
KYJbTYPHBIX PACTEHUI; 3aKOH TOMOJIOTHYECKUX PSJOB B HACIEACTBEHHON M3MEHYMBOCTU. METO/IbI CENEKIIMU U UX T€HETUYECKUE OCHOBBI. MeTObl BBIBEACHHUS
HOBBIX COPTOB PACTEHUH, IMOPOJ >KUBOTHBIX, IITAMMOB MHUKPOOPraHW3MOB. 3HAUEHHE T'€HETUKU JJIs1 CEJICKUMH. BHOJIOrmyeckre OCHOBBI BbIpallliBaHUS
KYJbTYPHBIX PACTEHUNA U TJOMAIIHUX KUBOTHBIX.

buotexnonorus, ee HanpasieHus. KineTtouHas u reHHass HHXEHEpHU s, KIIOHUPOBaHUE.

11 kmacc

Tema 1. «Cucrema u MHOroo0pasue OpraHu4ecKoro Mupa»

OcHOBHBIE  cHUCTeMaTH4YeCKHe  (TaKCOHOMHYECKHE) KaTerOpHH, UX COMOTUYMHEHHOCTD.

MHoroo0pasue opranu3mMoB. OJIHOKJIETOYHbIE " MHOTOKJIETOYHBIE,  aBTOTPO(BI U TeTepoTpodsI, a’po0bl U aHa’POOBI.

Bupycsl - HeksieTouHble (hopMbl )kU3HU. Mepbl TPodUIaKTHKN PACIIPOCTPAHEHUS BUPYCHBIX 3a00JI€BaHU.

[lapctBo bakTtepuu, cTpoeHue, *KHU3HEACATEIBLHOCTb, Pa3MHOKEHHE, poiib B mpupojae. bakrepun - Bo3Oyaurtenu 3abosneBaHUil pacTEeHH, >KUBOTHBIX,
yenoBeka. [Ipodunaktika 3a001eBaHN, BEI3BIBAEMBIX OAKTEPHUSIMHU.

[lapcTBo pactenuii. CTpoeHue (TKaHHU, KIETKU, OpPraHbl), )KU3HEACSITEIbHOCTh U PA3MHOXKEHUE PACTUTENILHOTO OpraHu3Ma (Ha MpuMepe MOKPbI TOCEMEHHBIX
pactenuit). Paco3snaBanue (Ha pucyHKax) opraHoB pactenuii. MHorooOpasue pactennii. OCHOBHBIE OT/ENbI pacTeHuil. Bogopocnu, ux ctpoeHue, pasHooOpa3ue
U poJib B ipupozie. Mxu, manopoTHUKOOOpa3Hble, TOJIOCEMEHHBIE, UX CTpOeHHE, pa3HooOpa3ue u poiib B pupoze. [lokpeitocemMenHble pacteHus. OJJHOIO0IbHbIE U
JBYJIOJIbHBIE, UX OCHOBHBIE ceMeCcTBa. POk pacTeHHil B IPUPOAE U )KU3HH YEITOBEKA.

apcTtBo TpuOOB, CTpOEHHE, >KU3HEACATENbHOCTh, pa3MHOXeHHe. lcrmonp3oBaHue TPHOOB IS TOJIYYEHUS TMPOJIYKTOB THMTAaHUS U JIEKAPCTB.
PacnioznaBanue cbeOOHBIX M SJOBUTHIX I'puOOB. JIMmaitHUKHK, UX pa3zHooOpa3ue, 0COOEHHOCTH CTPOEHMS U XKHU3HeaeaTenbHocTu. Poib B mpupoae rpuboB u
JIILIAHUKOB.

[{apcTBO kMBOTHBIX. ONHOKJIETOYHBIE M MHOTOKJIETOYHBIE )KMBOTHBIE. XapaKTEPUCTHUKAa OCHOBHBIX THIIOB OECIIO3BOHOYHBIX, KJIACCOB WJIEHUCTOHOTHX.
OCOoOEHHOCTU CTPOEHHUSI, )KU3HEACATEILHOCTH, PA3MHOXKEHUS, POJIb B IPUPOJE M KU3HHU YeloBeKa. XOpIOBbIE KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KJIACCOB.
Ponb B mpupose u xxu3HM yenoBeka. Pacro3naBanue (Ha pUCyHKax) OpraHOB U CUCTEM OPraHOB Y )KHUBOTHBIX.

Jlabopamopnwvie pabomoi: Nel: « Tkanu gvicuiux pacmenuiiy

Tema 2. «Opzanusm uenoeexka u ezo 300poeve» (64)

[Ipeamer uzyueHus: aHaTOMUH, (PU3MOIOTUU U TUTHEHBI yenoBeka. Tkanu. Pacrno3naBanue (Ha puCyHKax) TKaHEH, OpraHOB M CUCTEM OPTaHOB.



OnopHo-BUTaTeNbHAS CHCTEMA, €€ CTpOeHHe U pyHKIMOHUpOoBaHUe. [IepBas moMoIhs npu TpaBMax.

Crtpoenue u paboTa JApIXaTebHON CUCTEMBI. ['a3000MeH B JIETKMX U TKaHsX.. 3a001€BaHUS OPTaHOB JBIXaHUS.

Buyrpennsas cpena opranusma uenoBeka. KpoBb u kpoBooOpamieHue. I'pynnel kpoBu. IlepenuBanue kpoBu. Mmmynuter. [lepBas momorupb Inpu
KPOBOTCUYEHUSX.

HeliporymopanbHas peryisius MpoueccoB >KU3HEIEATEIbHOCTH OpraHM3Ma Kak OCHOBA €ro LEJIOCTHOCTH, CBSI3U CO cpefoi. HepBHas M sHIOKpUHHAs
cucteMbl. Boiciias HepBHas JeATenbHOCTh. OCOOCHHOCTH ICUXHMKHU 4eloBeka. PediexkTopHas Teopus moBeieHUs. BpokaeHHbIe U MpHOOpeTeHHbIE (OpPMBI
nosBeseHus. CoH, ero 3HaueHue. Co3HaHMe, NaMATh, SMOLMH, PEUb, MBILIUICHHUE.

MoueBblenuTenpHas cucrema u koxxka. Ix crpoenue, paboTa u rurueHa.

AHanmzatopsl, UX poiib B opranusme. CTpoeHue U QyHKIUH.

OOMeH BellecTB U NMpeBpallleHue SHEPTUU B OpraHu3Me ueioBeka. BuraMuHel.

[TonoBas cucrema uenoBeka Pa3mHOXkeHHE M pa3BUTHE 4YeloOBeKa. PenponykTuBHOE 310poBbe denoBeka. llocnencTBus BIMSHUSA ANKOroJisd, HUKOTHHA,
HapKOTUYECKUX BELIECTB HA PA3BUTHE 3apO/IbIIlIa YEIOBEKA.

JlnuHast u OOILIECTBEHHAs] TUTHEHA, 370pOBBIA 00pa3 xu3HH. [Ipodmnaktnka WHPEKIMOHHBIX 3a00J€BaHU (BHPYCHBIX, OaKTE€pHUATbHBIX, TPHOKOBBIX,
BBI3bIBAEMBIX JKMBOTHBIMHU). [Ipenynpexienue TpaBMaTu3Ma, MpUEMbl OKa3aHUs IMEPBOM MOMOLIU. BpenHbie W mojie3HbIE MPUBBIYKH. 3aBUCUMOCTH 3/10POBbS
YeJIOBEKa OT COCTOSIHUS OKpYy»Karomei cpenbl. CoOMoeHne CAHNTApHO-THTUEHMYECKIX HOPM U TIPaBHII 3J0POBOTO 00pa3a KU3HHU.

Jlabopamopuvie pabomoei: Ne 2 «H3yuenue mraneil opeanuzma denogexka», Ne 3 «Muxpockonuueckoe cmpoenue kocmuy, Ne 4 «Bnuanue gpusuueckotl
Ha2py3Ku Ha Yacmomy cepoeyHblX COKpaujerul uenogekay, Ne 5 «Bauanue Koghe Ha I1eKmMpoKapOUOSPAMMY Uel08eKa»

Tema 3. «36on0uus scueoi npupoovL)

Bun, ero kpurepuu. Ilomynsuust — cTpyKTypHas €IMHULA BUAA U 3JEMEHTapHas €IMHULA 3BOJOLUU. Mukpossomouusa. OOpa3oBaHUE HOBBIX BUOB.
Cnoco0s1 Bus1000pazoBanus. CoxpaneHue MHOrooOpa3us BUJOB KaK OCHOBA yCTOMUMBOCTH OHOC(EPHI.

Pa3ButHe 3BONMIOIIMOHHBIX HIeH. 3HAUEHUE HBOMIOIIMOHHON Teopuu Y. [lapBuHa. B3auMoCBs3b ABMKYIIUX CHJT IBOIOIUU. DOPMBI €CTECTBEHHOTO 0TOODA,
BUIbl OOprOBI 3a cymecTBoBaHue. CHHTETHYECKass TeOpHs 53BOMIONMU. OieMeHTapHble ¢akTopsl 3Bomouuu. HccnegoBanuss C.C. YerBepukoBa. Poinb
SBOJIFOLIMOHHOW T€OpUHU B (OPMUPOBAHNN COBPEMEHHOM €CTECTBEHHOHAYUYHOM KapTHHBI MUpA.

JlokasaTenbCTBa 3BONIIOLNH SKUBOM MPUPO/IbL. Pe3ynbTaThl HBOIIOIMH: TPUCIIOCOOIEHHOCTh OPraHU3MOB K cpesie OOMTaHusl, MHOr00Opa3ue BHUJIOB.

MakposBomtoniusa. Hanpasnennss u nytu sBomtounu (A.H. CeseprioB, WM.M. Hmanerayzen). buomornueckuii mporpecc u perpecc, apomopdos,
uaMoananTanus, aereHepanus. [IpuunHbl OMOJIOrMYECKOro mporpecca M perpecca. I MNoTe3bl BOSHMKHOBEHHs >KM3HM Ha 3emiie. OCHOBHBIE apoMOp(o3bl B
SBOJIIOLIMM PACTEHUHN U )KUBOTHBIX. Y CJIOKHEHUE JKHUBBIX OPraHU3MOB Ha 3eMJIe B ITPOLIECCE IBOJIOLUU.

[TpoucxoxnaeHue yenoBeka. YenoBek Kak BHJ, M0 MECTO B CUCTEME OPraHMYECKOro MHpa. |'MIOTEe3bl MPOUCXOXKAECHUS Y€I0BEKa COBPEMEHHOTO BHUA.
JIBM>KyIIMe CHIIBI M ATalbl SBOJIIOIMY YeJoBeKa. YenoBeueckne pachl, UX FreHeTHUecKoe poACTBO. bruoconuanbHas npupoaa yenoseka. ConuanbHas U IpUpOIHAs
cpela, aJjanTalyy K Hel 4eoBeKa

«IKocucmemul U npucyuiue um 3aKOHOMEPHOCMUY,

Cpenpl 00uTaHus OPraHu3MoB. JKoJIOrHueckrue (hakTopbl: abMOTHUECKHEe, OMOTHYEeCKHe. AHTPONOreHHbIN (hakTop. VX 3HaueHue.

OkocucremMa (OMOTreo1eH03), €6 KOMIOHEHTHI: POIyLIEHThl, KOHCYMEHTBI, pEAYLIEHTHI, X PoJib. BH1oBas 1 mpocTpaHCTBEHHASI CTPYKTYPHI 3KOCHCTEMBI.

Tpoduyeckue ypoBHH. Llenu u cetn nutanus, ux 3BeHbs. [IpaBuia sxonornyeckoit nupamusl. CocTaBiIeHHE CXEM Mepeaadu BEIECTB U dHEpruu (1iemnei
MATAHUS).

PaznooOpasue skocucreM (6moreoreHo30B). CaMopa3BUTHE U CMEHA DKOCUCTEM. Y CTOWYMBOCTh M TMHAMHKA YKOCHUCTEM. bruonorndyeckoe pasHoobpasue,
CaMOPETYJIALNS U KPYTOBOPOT BELIECTB — OCHOBA YCTOMYMBOIO Pa3BUTHS SKOCUCTEM. [IpHYMHBI YCTOMUHMBOCTH U CMEHBI SKOCUCTEM. V3MeHeHus B sKocucTeMax
IO BIUSTHUEM JIEATENBHOCTH YEI0BEKA. ATPO3KOCUCTEMBI, OCHOBHBIE OTJIMYUS OT IPUPOJHBIX IKOCHCTEM.



Buocdepa — rimobanpHas skocucrema. Yuenue B.U. Bepnaackoro o 6uocdepe. JKupoe BemecTBo, ero ¢pyHkuuu. OcoOeHHOCTH pacnpeaeaeHus 0MoMacchl

Ha 3emJie. buonoruueckuit KpyroBopoT U MmpeBpalieHne SHepruu B buocdepe, poib B HEM OpraHM3MOB Pa3HbIX LIAPCTB. DBoJOLNS 6rnocheps
Jlabopamopnvle pabomui: Ne 6 « Biusnue memnepamypuvl Ha OpOd*CEHUe OPOAHCIHCEU»

KanengapHo-temaTH4eckoe NJIaHUPOBaHUE

Ne Ha3Banune teMbl ®opMbI H3ydeHUs, CIOCOOBI NeSITETLHOCTH @OpMBI KOHTPOJIA
10 kaace
Tema 1. Buonozus — nayka o scusznu (1 u)
1. | Beenenue. buonorus — Hayka o xu3Hu. Pazmenst Pabora B mapax ¢ ucrounnkamu uHpopmamuu. OpoHTAIIEHAS CamorpoBepka
OMOJIOTHH. paboTa c NOHATUSMU. Buinonnenue ynpasicHenuti Ha OONoIHeHue
cxXembl U MHOHCECMBEHHDIU 8b1OOD
Tema 2. «Knemka kak 6uonozuuecxkasn cucmema» (22u)
2. | Knerounas teopus Pabora B mapax ¢ ucrouHukamMu WHGOPMAIIUN, KOHCTICKTHPOBAHKE. | Y CTHBIA OIIPOC
Pemenue 3ananuit B opmate EI'D TectupoBanue
3. | Heopranuueckue BeniecTna B KJIETKE becena, 3anonHenne Tabnuiel, paboTa B rpynnax no MHCTpyKuuu | OleHKa rpymnmsl
4. | Oprannveckue BEIIeCTBa B KJIETKE. becena, 3anmonnenue Tabiuipl, paboTa B Tpynmnax no WHCTPYKIHUHU. | YCTHBIA OMIPOC
5. Bremonnenue naboparopusix padbot Nel, 2 «Jlenarypauus Oenkay», | OleHKa rpymbL.
«BnustHue Temmnepatypsl Ha aKTUBHOCTEH ()epMEHTa» U ONTUCAHUE Otyer
pe3ynbTaToB, cobmoaenue npasui Th
6. | Pemenue 3amau Ha onpeieNieHHE COCTaBa 3HaAKOMCTBO C aJITOPUTMOM, PEIICHHE 3a/1a4 10 aropuTtMmy B napax | [IpoBepka terpaau
HYKJIEMHOBBIX KHCIIOT YUHTEJIEM
7. | MHOTOOOpa3ue KIETOK )KUBBIX OPTaHU3MOB Brinmonaenue nadoparopHoit padotsl Ne3 «3yuenue kieTox Otyer
pacTeHUM U KUBOTHBIX 1IOJI MUKPOCKOIIOM» U OITUCAHUE
pe3ynbpTaToB, coOmoaeHue npasua Th
8. | DykapuoTnueckas kinetka. OpraHou sl nuTOMIa3Mbl. | Pabora B mapax ¢ ucrouHnkamu WHGOpMaIuu, KOHCTIeKTHpoBaHue. | CamomnpoBepka
Pemenue 3anannii B popmare EI'D
9. | Xpomocomsbl, BX CTpoeHHE U (HYHKITUH. becena, paboTa B rpymnmnax ¢ ICTOUHUKaMU UHGopMauu. Pewernue | YCTHBIN OIIPOC
CoMaTnyecKue M MOJOBBIC KIICTKH. OuonocuYecKux 3a0ad. CamornpoBepka
10. | IIpokapuoTnyeckas KieTka becena, paboTa B mapax ¢ UCTOYHUKAMU HHPOPMAITIT TectupoBanue
11. | MeTtaboau3M: YHEPreTHUECKUN U TIIACTUIECKHMA @®ponTaneHas padora ¢ moHaTusMu. [IpocMoTp mpeseHTaluu. B3aumonposepka
oOMeH BrimiontHeHNE B Mapax ynpascHeHuil Ha MHOMCECMBEHHbIU 8b100D U
YCMaHosenue coomeemcmeust (C pucyHKom u 6e3 pucyHka)
12. | Pemenue 3a/1a4 Ha ONPE/ICIICHAE YHCIIA MOJICKYJT N3yuenune anroputma pemieHus JaHHOTO THIIA OMOJIOTHYECKUX Or1eHKa KOHCYJTBTaHTOM

BCIICCTB, YHaCTBYIOUIUX B KaTaboIU3Me

3ama4. Pemenue 3agad 1o aropurmMam B rpymnmnax




13. | ®oToCUHTE3 U XEMOCHUHTE3 becena, pabota co cxemamu. Boimosnnenue nabopatopHoit pabotsl | Otuer
Ne 4 «DoTocuHTE3 U IBIXaHUE» U ONTMCAHUE PE3YJIHbTATOB,
coOmoaenue npaswi Th
14. | buocuHTe3 Oenka U HyKIIEHHOBBIX KUCIIOT Paccka3s ¢ anemeHTaMu 6ece/bl, TPOCMOTP MPE3CHTALINH. YcTHbIi onpoc
@ponranpHas padora. CaMOCTOSATEILHOE BBIIIOJIHEHNE CamornpoBepka
VAPAAHCHEHUU HA MHOXNCECIEEHHDIU 8b1OOP U YCIMAHOBNIEHUE
coomeemcmeust (C pUCyHKOM u 6e3 pucyHka)
15. | Pewenue 3a1auy Ha onpeieNeHUE COCTaBa W3ydeHue anroputMa peuieHus JaHHOTO TUIIA OMOJIOTMYECKUX IIpoBepka TeTpaau
HYKJIEMHOBBIX KHCIIOT 3a1a4d. Pemienue 3a7a4 1o aropurMam caMmoCTOSATEIbHO YUHTEJIEM
16. | Pemenue 3a1a4 Ha onpeAeIeHUE JITUHBI K MAaCChHI W3ydeHue anroputMa peuieHus JaHHOTO THUIIa OMOJIOTMYECKUX IIpoBepka TeTpagu
reHa, Macchl Oenka 3ama4. Pemienue 3agad 1o aropurMam B napax YUHTEJIEM
17. | Ku3HeHHBINA UMUK KICTKH CocraBnenue cxembl. Boimonnenue madboparopHoit padotst NeS YcTHbIi onpoc
«MHUTO3 B KJIETKaX KOPHEH JIyKa» U ONUCAHUE PE3YNbTaTOB, Otuer
coomonenue npasui Th. Camocmosamenvroe svinonnenue
VAPAICHEHU Ha MHONICECMBEHHbIl blOOP U YCMAHOBIEeHUE
coomeemcmaust (C pUCYHKOM u 6e3 pucyHka)
18. | CxoAcTBO M OTJIMYME MHUTO3a U Meiio3a becena, mpocmoTtp npesentanuu. CoctaBienue Tabmuisl. Pewenue | TectupoBanue
3a0ay HA MHOJICECMBEHHDIU 8b1OOD (C PUCYHKOM U Oe3 PUCYHKA)
19. | Pa3BuTHE MONOBBIX KIETOK Y pacTeHUH U )KUBOTHBIX. | Jlekuus. @poHTanbHas pabota. BeimonHeHne ynpakHeHui B [IpoBepka TeTpanu
napax. YUUTEIEM
20. | Pemenue 3a1a4 Ha onpeeseHre Yuciaa MoJIeKy W3yueHne anropuTMa petieHus JaHHOTO TUIa OMOIOTHYECKUX IIpoBepka TeTpaau
BEIIECTB, YUAaCTBYIOIIMX B IpOIEcce JNeJIEHUs KJIETKU | 3a1a4. Penienue 3a1a4 no airopuTMam caMoCTOSTEIbHO YUUTEIEM
21. | CpaBHHTENBbHAS XapaKTEPUCTHUKA KJIETOK PACTCHUH, [TpocMoTp npe3eHTanuu, ppoHTabHas padoTa, paboTa B mapax. TectupoBanue
KHUBOTHBIX, OaKTEepHii, TpHOOB. Pemenue 3ananuii B popmate EI'D
22. | Pemrenue 3a/1a4 1o MUTOJIOTHH Ha IPUMEHEHHE W3ydeHue anroputMa peuieHus JaHHOTO THUIa OMOJIOTHYECKUX IIpoBepka TeTpaaun
3HAHWH B HOBOW CUTyalluu 3aja4. PemieHue 3agad o anropuTMaM B rpynnax YUUTEIEM
23. | O6o6meHne 1o TEMe Pemenue 3ananuii B popmate EI'D Pabora B napax u IIpoBepka TeTpaaun
CaMOCTOSITENIBHO. YUUTEIEM
Tema 3. «Opzanusm Kax 6uonozuueckas cucmemay (12u)
24. | PazHooOpa3ue OpraHu3MOB: OJJTHOKJICTOYHbIE U becena, mpocMoTp npe3eHTaluy, 3arnoiHeHre Tabuil, IIpoBepka TeTpagu
MHOTOKJIETOYHBIE, aBTOTPO(BI U TeTepoTpodbl COCTaBJIEHUE CXEM YUUTENEM
25. | Pa3mMHOXeHHe, CIOCOOBI PAa3MHOXKEHUS becena, cocraBneHne cxeMsl, perienue 3aaanuii B popmate EI'D, cxema
26. | OHTOTEHE3, PUCYIIIHE eMY 3aKOHOMEPHOCTH KoHcnektupoBanue, mpocMOTp MPE3EHTALNN, PEIICHUE 3aJaHul B | Y CTHBIN OIIPOC
dbopmare ET'D TectupoBanue
27. | 'enetuxa. CoBpeMeHHBIE MpeJCTaBleHUsI O reHe M | JIekuus, KOHCIEKTHpOBaHUe, paboTa ¢ MOHATUAMHU. buonorunuecknii JUKTaHT

T'€HOMC.




28.

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH, UX

becena, paboTa B mapax ¢ UCTOUHUKaMU HH(popMauu. Pewenue

IIposepka TeTpanu

UTOJIOTUYECKHE OCHOBBI buonocuveckux 3a0au. yUUTEIEM
29. | Pemienue renernueckux 3anad. CocraBiieHue cxeMm | M3zydeHue anropuTma penieHus JaHHOTO TUIA OUOIOTHYECKUX [TpoBepka TeTpaau
CKpEILHBAHHUS. 3aza4. Pemenue 3a1a4 no airopuTMam B Iapax U CaMOCTOSITENIBHO | YUUTENIEM
30.
31. | U3MeHYMBOCTb IPU3HAKOB Y OPTaHU3MOB becena, 3anonnenue Tabnuisl, paboTa B mapax. VYcTHbIl onpoc
[IpoBepka mo sTanony
B3anmoonenka
32. | Bpennoe Bnusinue mytareHoB. HacneacTBeHHbBIC BricTyrieHre ¢ cooOImeHns MU, 3ar0THEHNE TaOTHITbI CooOmienus
0ome3Hu. ®dpoHTaNbHAs TPOBEPKA
TaOIALbI
33. | Cenexuus, ee 3a/1a4d ¥ MIPAKTHYECKOE 3HAUCHUE PaboTa B mapax ¢ HCTOUHUKaMU HH()OPMAINH, 6bINOIHEHUE [IpoBepka no 3Tanony
VAPAICHEHU HA MHOJNCECMBEHHbII blOOP U YCMAHOBIEeHUE CamoolieHka
coomeemcmaust (C pUCYHKOM U 6e3 pucyHKa)
34. | buotexHomnorus, KJIeTOYHAs U T€HHAs UHXKEHEepUs, Brictymenue ¢ coobuenusmMu. KoncnekTupoBaHue CooOrmienus
KJIOHUPOBaHHE
35. | O6o061IeHNE IO TEME Pa6ota B rpymnme TectupoBanue
11 kaace
Tema 1. «Cucmema u mno2o00pasue opzanuuecko2o mupa» (21u)
1. | Cucremaruka. OCHOBHBIE TAKCOHOMHYECKHE becena, pponTansHas pabota, 8binoiHeHue YnparcHeHull Ha VYcTHbIi onpoc
Kareropuu. Bupycel. YCMAaHo8IeHue noc1e008amelbHOCMU B TTapax Bsaumornpoepka
2. | LapcTBo GakTepun Pabora ¢ ucrounnkamu UHQOPMAILUK, 6bINOIHEHUE 6 Napax TectupoBanue
VAPAICHEHUI HA MHONCECMBEHHbII bIOOP U YCMAHOBIEeHUE
coomeemcmaust (C pUCYHKOM U 6e3 pucyHka)
3. | LapcTBo pactenumii. PactutensHble TkaHu U opranbl. | JIEKIus ¢ aJaeMeHTaMu Oece/bl, KOHCIIEKTUPOBaHue, BeIcTymuieHue | CooOIeHus, OT4eT
coobienusMu. Beinonnenue padboparoproii padotsl Nel: « Tkanu
BBICIIIUX PACTEHHI» U OMMCAHUE PE3YyIbTaTOB, COONIOICHHE
npaBun Th. Buinonnenue ynpasichenutl Ha MHOMCECMBEHHbLU 8b100D
U YCMAanosienue coomeemcmeus (C pucynKkom u 6e3 pucynka)
4. | Bomopocnu. Mxu. becena, mpocMoTp npeseHTanuu, padbora ¢ TabIUIAMH. YeTHBIN onpoc
Buvinonanenue ynpasicnenuti ha mMuodcecmeerHblll 6b100p U TectupoBanue
YCManosenue coomeemcmeust (C pucyHKom u 6e3 pucyHka)
5. | [TamopoTHHKOOOpA3HEIE. becena, moka3 nmpe3enTaruu, padota ¢ repdbapusmu. Buinoanenue [TpoBepka TeTpanu
VAPAANCHEHUU HA MHOHNCECMBEHHbLU 8b100D U YCMAHOBIEHUE YUUTENEM




coomeemcmeus (¢ pucyHKom u 6e3 pucyHka)

6. | ['omocemeHHEIE. becena, mokas npesenTaruu, padbota ¢ repoapusMu. BoinoineHue YcrHblii onpoc
VAPACHEHUL HA MHOJNCECMBEHHbIl blOOP U YCMAHOBIEHUE TectupoBanue
coomeemcmaus (¢ pucyHKom u 6e3 pucyHka)

7. | IlokppITOCEMEHHBIE PACTEHUS. becena, cocraBnenne cpaBHUTENbHON TaOIMIIBI, paboTa ¢ [TpoBepka TabaHIIBI
repOapusiMu. Boinoinenue ynpaj)cHeHutl Ha MHOMCECMBEHHbLIL
8b100p U YCMAaHOBIEHUe COOMBEMCMBUS (C PUCYHKOM U Oe3
PUCYHKA)

8. | CemeiictBa OTHOIOJIBHBIX PACTCHUH. becena, cocraBiieHne CpaBHUTEIHLHOU TaOIUIIBI, paboTa C VYcTHbIi onpoc
repOapusiMu. Boinoinenue ynpajicHeHutl Ha MHONCECMBeHHbLL TectupoBanue
8b100p U YCMAHOBIEHUe COOMBEMCMBUSL (C PUCYHKOM U Oe3
pucyHka)

9. | CemeiicTBa JIByIONBHBIX paCTCHUN. becena, cocraBnenne cpaBHUTENbHON TaOIMIIbI, paboTa ¢ TectupoBanue
repOapusMu. Boinonnenue ynpaj)cHeHuil Ha MHOMCeCmeeH bl
8b100p U YCMAHOBIEHUe COOMBEMCMBUSL (C PUCYHKOM U Oe3
pucyHka)

10. | HapcTBo rpulsL. JInmakHUKY. becena, mpocmoTp npe3enTaiuu, paboTta B mapax ¢ MICTOYHHUKAMU [IpoBepka TeTpaau
uH(popManuu YUHTENIEM

11. | HapctBo  xuBoTHble.  OcCHOBHbIE  mpu3HAKH, | [IpocMOTp npe3eHTanuu, caMOCTOATENbHOE BbINOIHEHUE YcTHBII onpoc

KIIacCH(pUKaIHSI. VAPAICHEHUL HA MHONCECMBEHHbII bIOOP U YCMAHOBIEeHUE CamornpoBepka
coomeemcmaust (C pUCYHKOM U 6e3 pucyHka)

12. | OnHoKIEeTOYHBIE JKUBOTHBIE. Tun | [IpocMOTp npe3eHTalNN, 8bINOTHEHUE YAPAICHEHUT HA [IpoBepka TeTpanu

KueynomnonocTHsle. MHOXMHCECMBEHHbLI 8b100p U YCMAHO08IeHUe COOMBemcmaus (¢ YUHTENIEM
pucynkom u 6e3 pucynka) B napax

13. | Tumer Ilnockue, Kpyrisie u Kompuareie uepsu. Tun | [IpocMoTp mpe3eHTaIny, BEITOIHEHUE YIIPAXKHEHUH Ha IIpoBepka TeTpann

Monntocku. MHOCECMBeH bl 8b100p U YCMAHOBIeHUe COOMBemcmaus (¢ YUHUTENIEM
PUCYHKOM U Oe3 pUCyHKa) B TIapax
14. | Tun Unenucronorue (pakoobOpa3zHble u | IIpocMoTp npe3eHTannu, BEIMOJHEHNUE YIIPAXKHEHUHN Ha OueHka KOHCYJbTaHTa
naykooOpasHbIe) MHOIHCECMBEHHBIU 8bIOOD U YCMAHOBIEHUE COOMBEMCMBUS (C
PUCYHKOM U De3 pucyHKa) B TpyIax

15. | Tun YneHuctoHorue (HaceKOMbIE) [TpocmoTp npe3eHTanuu, padoTa ¢ KOJUIEKIUIMH, 3alI0JIHEHUE [TpoBepka TaGMUIIBI
TaOIUIBI

16. | Tun Xopnossie. Kiacc Poi0ObI. [TpocmoTp npe3enTanuu, padboTa ¢ repdapuem, 3aroIHeHHe @poHTaNbHas IPOBEPKa
TaOJINLIbI, 8bINOIHEHUE YNPANCHEHUL HA MHONMCECMEEHHbIU 66100p U | TAOIHUIIBI
YCMaHosenue coomeemcmeust (C pucyHKom u 6e3 pucyHka) CamonpoBepka

17. | Tun Xopaossie. Kitacc 3eMHOBOAHBIC. [TpocmoTp mpe3eHTanuu, COOOIICHUH, 8biN0IHEeHUE YIPAHCHEHULL OreHka KOHCYJbTaHTa

Ha MHOJCECMBEHHbIL 8b100D U YCMAHOBIEHUEe COOMBEMCMEBUsL (C
PUCYHKOM U Oe3 pUCyHKa) B TPyTIax




18.

Tun Xopnoseie. Knacc I[Ipecmbikaromuecs.

becena, coobieHus, caMOCTOSTEIBHOE 8bINOIHEHUE YAPANCHEHUT
HA MHOMCECMBeH bl 8b100p U YCMAHOBIEeHUe COOMBEmMcmeus (¢
PUCYHKOM U De3 PUCYHKA)

YcTHBIN onpoc
TectupoBanue

19.

Tun Xopnossie. Knacc IItunsr.

PaboTa B mapax ¢ HICTOUHUKaMHU HH(OPMALIIH, 8bIHOTHEHUE
VAPANCHEHU HA MHONCECMBEHHBLIL 8bIOOD U YCMAHOBIEHUE
coomeemcmausl (C pUCyHKOM U 6e3 pucyHka)

TectupoBanue

20.

Tun Xopaossie. Kitacc Muekonuraromue.

PabGoTa B rpymnmax 1mo WHCTPYKIIUH, 8bINOJIHEHUE YAPAICHEHUT HA
MHOIHCECBEHHDIU 8b1OOP U YCIMAHOBNIEHUE COOMBEMCMBUsL (C
PUCYHKOM U De3 PUCYHKA)

OI.[CHKa KOHCYJIbTaHTa

21.

O6o6menne nmo teme «Cucrema W MHOrooOpasue
OPraHUYECKOr0 MHPay

CamocrosTenbHas paboTta

TectupoBanue

Tema 2. «

Opranusm 4yejioBeKa M ero 310poBbe» (134.)

22,

MecTto 4yenoBeka B opraHuueckoM mupe. TkaHu.

becena, BoinonHenue nadoparopHoit padoTsl Ne 2 «3yuenue
TKaHeW OpraHn3Ma YeJIoBeKa» U OMHCAaHUE Pe3yJIbTATOB,
cobmonenue npasui Th. Boinoanenue ynpasicnenuti na
ymanoaenue coomseemcmaus (be3 pucynka)

YcTHBII onpoc
Otuer

23.

OnopHo-BUTaTeNbHAs CUCTEMA.

becena, paboTta ¢ Tabnuuamu, BEIMOIHEHHE Ta00paTOPHOI paboTHI
Ne 3 «MUKPOCKOIIUYECKOE CTPOCHUE KOCTU» U ONUCAHHE
pe3ynbTaToB, codmoaenue npasui Th, geinonnenue ynpasicrenui
HAa MHOJHCECMEEHHbIL 6bl60p Uu ycmaHnosjlieHue coomeenicmeust (C
PUCYHKOM U De3 PUCYHKA), yCMAHO81eHUe

nociedo8amenbHoOCu

YcTHBIN onpoc
Otuer

24,

KpoooOpamienue u numdooOpaiieHue.

becena, pponrtanbHas pabota ¢ TabaMIIaMu, CAMOCTOSTEIbHAS
paboTa, BeIONIHEHUE JTabopaTopHOi paboThl Ne 4 «BnusHue
¢bu3nUecKoil Harpy3Ku Ha 4acTOTY CEPJCUHBIX COKpALICHUH
YEeJIOBEKa» U OMHMCAHUE Pe3yJbTaTOB, COOMI0aeHue mpaBui Th

TGCTI/IpOBaHI/Ie, OTUYCT

25.

HI/II_I_ICBapI/ITCHLHaH 1 AbIXaTCiibHasd CUCTCMBEI.

becena, pponranpHas pabota ¢ TaOIUIIAMH, CAMOCTOSITEILHOE
8bINOIHEHUE YNPANCHEHUL HA MHONCECTNEEHHbIL 86100 U
ycmaHnosenue coomeemcmeust (C pucynKkom u 6e3 pucyHka),
ycmawnoenenue

nocne008amenbHOCmu

YeTHBIN onpoc
B3anmonposepka

26.

MoueBsinenurensaasg cucreMa. Koxa.

becena, paboTa ¢ TabiuuamMu, cCXxeMaMu, 8blNOIHEHUe YAPAHCHEHUL
Ha MHOJCECMBEHHbIL 86100 U YCMAHOBIEHUEe COOMBEMCMEBUsL (C
PUCYHKOM U De3 pUCYHKA), ycmaHo81eHue

1OC1e008amMenbHOCIU

YcTHBII onpoc
TectupoBanue

27.

HCpBHaﬂ cucreMa. Briciias HECpBHAA ACATCIIBHOCTD.

[TpocmoTp npe3enTanuu, padota ¢ Tabnuuamu, GpoHTaIbHAS

paboTa, BHIIOJHEHUE YIPAXKHEHUH B Mapax

[IpoBepka no 3Tanony
CamonpoBepka




28.

OHpokpuHHas  cucreMa. (OOMeEH  BeUIeCTB U
IPEBpAIlCHHE DSHEPrMM B OPraHU3ME 4YeJIOBEKa.
Buramunsl

[TpocmoTp npe3eHTanuu, padboTa ¢ TAOIULIAMHE, 8bIN0THEHUE
VAPAXCHEHUL HA MHONCECMBEHHbII blOOP U YCMAHO8IEeHUE
coomeemcmaus (C pUCyHKOM u 6e3 pucyHka), yCmauosieHue
noc1e006amenbHOCmy B TPyIIax

OneHka KOHCY/IbTaHTa

29. | IlonoBas cucrema. PempoayktuBHOe 31M0poBBE | [IpocMOTp mpe3eHTanuu, paboTa ¢ TAONHIIAMH, 8bINOIHEHUE VYcTHbIi onpoc
YeIoBeKa. VAPANCHEHU HA MHOICECMBEHHBLIL 8bIOOD U YCMAHOBIEHUE B3aumoornieHka
coomeemcmaus (C pUCyHKOM U 6e3 pucyHKa), ycmauosieHue
nocnedo8amenbHOCMuU B TPYIIIE
30. | AHamu3aTophI. becena, pabora ¢ Tabnuiiamu, 3an0JHEHUE TAONHIIBL, 8binoaHeHue | IIpoBepka TaOIHIIbI
VAPAAHCHEHUU HA MHONCECMBEHHbLU 8bIOOD U YCMAHOBIEHUe
coomeememausi (¢ pUCYHKOM u 6e3 pUCyHKa), yCmauosieHue
noC1e0068amenrbHOCHU
31. | CobnroneHre cCaHUTAPHO-TUTHCHHYECKUX HOPM U [ToBTOpEHME aNTOPUTMOB, 8blNOIHEHUE 1abopamopHol pabombi N | CaMoolieHKa
IpaBUJI 3I0pOBOTO 00pa3a xu3Hu. [Ipuemsl okazanus | 5 «Brusinue koghe Ha 31eKmpoKkapouocpammy 4eio6ekay u
NEPBOil TOMOIIIH. onucauue pe3yibmamos, coonooenue npasun Thb, evinonnenue
VAPANCHEHU HA MHONICECMBEHHBLIL 8bIOOD U YCMAHOGIEHUE
coomeemcmaus (¢ pUCyYHKOM U 6e3 pucyHKa), yCmauosieHue
nocned08amenbHOCmu
32. | Opranusm yenoBeka Kak OMOJIOTHUYECKasi CUCTEMA. Bvinonnenue ynpasicnenutl na ananius 0aHHuIX 8 maOIUYHOU Ul IIpoBepka no 3Tanony
epaghuueckoti popme, MHOHMCECMBEHHBIU 8bIOOP U YCMAHOBNEHUE Camoorienka
coomeememausi (C pUCYHKOM U 6e3 PUCYHKA), YCMAHOBIEHUe
nOC1e0068amenIbHOCHU
33. | O6obmenne mo Teme «OpraHu3m dYenoBeka u ero | Pemenwue 3amanuit B popmate EI'D B rpymme [TpoBepka TeTpaau
3II0pPOBBEY yauTeIEM
Tema 3. «IBoTIOIUSA KUBOH NPHPOABD>
34. | Teopuu mpOUCXOKACHUS KU3HU HA 3eMIIe. CooOmienus, paboTa B mapax ¢ pa3iMuYHbIMA UCTOYHUKAMU CooOrienus
nH(popManun
35. | OBomonmonHas Teopus Y. JlapBuHa. [TpocMoTp mpe3eHTanuu, COOOIEeHUE. Boinoinerue YynpaicHeHutl CooOrienne
Ha MHOJICeCmeeHHblll 8b100p (paboma ¢ mexcmom) [TpoBepxka TeTpanu
yUUTEeIEeM
36. | MukposBomonus. BumooOpa3oBanue kak pe3ynbTaT | becema, paboTa ¢ Tabmuiiamu, 3anodHEHHE TaOHIbI. Boinoanenue | @poHTaNbHAS MPOBEPKA
MUKPOIKOIIOIUU VAPAXCHEHUI Ha MHOJNCeCMBeHHblI 8blOOP (paboma ¢ mexcmom) TaOJIUIIBI
CamornpoBepka
37. | ®opMBI €CTECTBEHHOT0 0TOOpa becena, paboTa B rpyrie ¢ pa3HbIMH HCTOYHUKaMu nHpopmarmu, | OmeHKa KOHCYJIbTaHTa

3aIoJTHeHUEe TaOIHIIbL. Buinoanenue ynpasxcHeHul Ha
MHOIHCECMBEHHbIL 86100 (paboma ¢ meKcmom) u YyCmaHosieHue
coomeemcmausl (be3 pucyHka)




38.

[lytu  mpucnocobaeHus
oOuTaHus.

OpraHu3MoOB K cpele

Pabota B rpymiie, BRICTYIUIEHHUS OT TPYIII, KOHCIIEKTHPOBAaHHE.
Buvinonnenue ynpasicnenuti Ha MHodcecmeeHHblll 6b100p (paboma ¢

OneHka rpymnbl
[IpoBepka o 3Tanony,

MeKCmom) CaMOOLICHUBaHHE
39. | MakposBosmronus. HampasiieHus ¥ yTH 3BOIONNUN Jlexuust ¢ aeMeHTaMu Oece/Ibl, MPOCMOTP MPE3CHTALINH. [TpoBepka TeTpanu
Buvinonnenue ynpasicnenuti Ha MHodcecmeen bl 8b100p (paboma ¢ | yauTeleM
MEKCMOoM) U YCMAaHos81eHue coomeemcmaus (6e3 pucymka)
40. | OcHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLIUU Jlexuus, pOCMOTp MPE3EHTAIH, COCTABICHUE CXEMBI. OpoHTaNbHAs IPOBEPKA
Buinonnenue ynpasgchenuti Ha MHOJCeCMEeHHblll bl00p (paboma ¢ | cXeM
MeKkCcmom) BsaumooriennBanue
41. | JIBvoKyIIMe CHITBI M ATAIbl SBOJIIOIMH YEJIOBEKA. Coobmenus, 6ecena Buinonnenue ynpasxcHeHul Ha CoobueHus
MHOIICeCmBeHHbIL 8b1O0P (paboma ¢ meKcmom) u yCmanoeieHue
coomeemcmaust (be3 pucynka)
42. | O6o01eHue 1Mo TeMe «IBONIOIUS KUBOK IpUpoasl» | CemuHap
Tema 3. «Ixkocucmemul u npucyujue um 3akonomeprnocmun(9 yacos)
43. | Cpenpl  obuTaHus  OpraHu3MoB. Dxojorudyeckue | OpoHTaNbHAs PadOTa ¢ MOHATUAMU, 8binOIHeHUe 1abopamoproti | OlleHKa KOHCYJIbTaHTa
dakTopbl pabomwvl No 6 « Brusnue memnepamypul Ha Opodcenue
OpodicHceliy U OnUcanue pesyibmamos, coonoenue npasuin Th
8bINOIHEHUE YNPANHCHEHUU HA MHOMCECMBEeHHbIU 8b100p (De3
PUCYHKA) U YCMAHO8IeHue coomeemcmasus (bes pucynka) B
rpymme
44. | 3akoHBl OpraHu3alMMd SKOCHCTEM. buoreoneHos, ero | Buinonnenue ynpasjicnenuii Ha MHOMCeCMEeH bl 6b100p (Oe3 Camomnposepka
KOMITOHEHTHI M CTPYKTYpa PUCYHKQ) U YCMAHOBIeHUe COOm8emcmeus (bes pucynka) B mapax
45. | 3akoHbl Omomormveckor mpoxayktuBHOcTH. lLlenmm | IIpocmotp mpesenrtanuu. @ponTtanbHas pabota. CocTaBieHue Bsaumornpoepka
MTUTAHUS. CXEM TepeIayr BeIIECTB U SHePTuH (TeTIeH MUTaHuU)
46. | CpaBHEHHE PUPOIHBIX SKOCUCTEM U arpOIICHO30B. Pabota ¢ ucrounnkamu uHGOpMAIINH, 3aTT0OJTHEHUE TaOTHIIBI. [IpoBepka no 3Tasiony
Buinonnenue ynpasicnenuii Ha MHOMcecmseeHHbll bl00p (Oe3 CamoolieHka
PUCYHKQ) U YCMAHOBIeHUEe COOmBemcmeus (bes pucynka) B mapax
47. | I3MeHeHus B DKOCHCTEMaxX [IpocmoTp npe3enTanuu, 6ecena. Boinonnenue ynpasjxcuenuii Ha TectupoBanue
MHOJCECMBEHHbIUL 8b1O0D (Oe3 pUCyHKa) u yCmauosieHue
coomeemcmaus (be3 pucymnka)
48. | buocdepa — rirodampHas IKOCUCTEMA. [Ipocmotp BuneoduabMa. Boinonnenue ynpaxcHenull Ha B3anmomnposepka
MHOICECBeHHbILL 8b100p (0e3 pUCYHKA) U YCMAaHo8IeHUe
coomeemcmausl (be3 pucyHka)
49. | CoBpeMeHHbIE dKOJIOTHYECKUEe Mpobiembl U nyTd ux | CoolOueHus CoobueHus
pelIeHus
50. | O6obmenne Mo TeMe «IKOCHCTeMBbl W Npucymue uMm | Pemenue 3amanmii B popmare EI'D [TpoBepka TeTpanu
3aKOHOMEPHOCTHY yUuTeIeM




51.

Wrorosast KoHTpOJbHAS paboTa

CamocTosTeTbHOE BRIMTOJTHEHNE KOHTPOJIBbHON PaOOTHI

[IpoBepka KOHTPOIBLHOM
paboThI
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