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Pabouas mporpaMma o GHOIIOrMK ITOCTPOEHA Ha OCHOBE:!
®enepansroro ['ocynapereerroro Ob6pasosatenproro CTanaapra cpeiHero o0Iero

06pa3oBanys, yTBEPKIEHHOrO [IPpHKa3oM MHUHUCTepCTBa 00pa3oBaHus i HayKu Poccuiickon
Oepnepanuy; ,

ABTOpCKO# IPOTpaMMEI cpefHero odmero obpaszopadus mo Omomoruu mst 10-11
xiacca «bromorns. Bronorndeckre CHCTEMBI B TIPOIIECCH» (IPOGUIBHBIA YPOBEHE) aBTOPOB
A.B. Tepemora, P.A. TletpocoBoii (u3narensctBo«Baanocy, 2018).

B macrosmee BpeMs 0a3oBoe OMONOrHYecKoe 00pa3oBaHHE JOIDKHO OOECTIEYUTH
BEITYCKHAKAM BBICOKYIO OHMOTOIMYECKYIO, OSKOIOTHYECKYI0 H IIPUPOAOOXPAHUTEIBHYIO
IPAMOTHOCTE. PeNUTh 5Ty 3a7ady MOXKHO Ha OCHOBE IPEEMCTBEHHOI'O PAa3BUTHS 3HAHWH B
067IaCTH OCHOBHEIX OMOTOIMYECKHX 3aKOHOB, TEOPHH U niee, 00eclednBaOMUX QyHIaMEHT
IS TIPAKTHYECKON JEATEMbHOCTH ydaIuXcs, GOPMHPOBAHUS UX HAYYHOTO MHPOBO33PEHHA.

CornacHo y4eOHOro IUIaHa IIKOJEIL, padodas mporpamma s 10 - 11 ximaccos
npexycMarpuBaet o0ydeHrue OHOIOTHH B 00BbEME 2-X YacoB B HEICIIIO.

IIporpamMma IIpefHasHaueHa it obmeobpa3oBaTebHON MOArOTOBKY ydammuxces 10-
11 K7accoB cTapIuel MKONB YHHBEPCAIBHOTO MIPOQHMIIS.

B y4e6HOM mporecce HCIOMb3YOTC:
Vue6uuk: buomorms. 10 xnace. A.B. Tepemos, P.A. ITetpocosa - M.: Jlpoda, 2021
Vue6uuk: buomorns. 11 kmace. A.B. Tepemos, P.A. Iletpocosa - M.: Jlpoda, 2021.

1. H.ﬂaHpreMble pe3yabTaThbl 0CBOCHHA yq66HOFO IpeaMera

CTaHapT yCTaHABIMBAeT TPeOOBAaHUS K pE3yNbTaTaM OCBOEHHS OOYYarOIIMMUCS
00pa3oBaTeNbHON IPOrPaMMEL:
JMYIHOCTHBIM, BKIIFOUAIONIMM FOTOBHOCTE M CIIOCOOHOCTH 00yJaroUXcs K CaMOPa3BUTHIO U
JITIHOCTHOMY CaMOOIPENETIEHHIO, CHOPMUPOBAHHOCTE HX MOTHMBAIMHM K OOYYCHHIO H
IeeHanpaBIeHHOM MO3HaBATENLHON [esITENbHOCTH, CHCTEMbl 3HAYMMBIX COLMATBHBIX U
MEKTHYHOCTHBIX  OTHOINEHHH,  IEHHOCTHOCMBICIOBEIX  YCT@HOBOK,  OTPaKaroIIHX
JMYHOCTHBIE U TPAXKTAHCKUE ITO3ULIUH B JEATENLHOCTH;
MeTanpeaMeTHBIM, BKIIFOYatOIIIM OCBOEHHEIE 00yJalONMMUCS MEKITPSIMETHBIC IOHITHS ’
VHEBEpCaTbHEIE yaeOHbIe NeicTBYs (PeryISTHBHEIE, IO3HABATEIbHEIE, KOMMYHUKATHBHBIE),
CIOCOOHOCThP HX MWCIONB30BaHWS B TO3HABATENPHOM M COIMAIBLHOM  IIPAKTHKE,
CAMOCTOSITEIFHOCTh B IUIAHMPOBAHHM K OCYIIECTBICHHM y4EOHOM HEATENHHOCTH U
OpraHU3aIUK yIeOHOTO COTPYIHMYECTBA C IIEIarOraMi ¥ CBEPCTHUKAMH, CIOCOOHOCTH K
IIOCTPOSHUIO MHIUBAIYaTbHON 00pa30BaTeIbHOM TPACKTOPHH, BIaIEHUE HABBIKAMH y4EOHO-
HCCIIEN0BATENHCKON, POSKTHON M COIHAIEHOM [EATEIbHOCTH,
NpeAMEeTHLIM, BKIIOYAIONIMM OCBOCHHBIC OOYYalOIMMMHCA B XONE H3YydeHHs Y4eOHOro
IpeaMeTa yMeHUs, crienududeckue A TaHHOH IPeIMETHOR 00IacTH, BUIbI EATEIBHOCTH
0 TIOMy4EHMIO HOBOIO 3HAHWs B paMKax y4eOHOTO IPEAMETa, €ro Ipeo0pasoBaHMIO H
IOPYMEHEHUIO B Y4eOHBIX, Y4eOHO-IIPOEKTHEIX H COLMAIbHO-TIPOECKTHBIX CHTYAIHX,
GopMupOBaHHE HAyYHOTO THMA MBINUICHUS, BIAICHAE HAYYHOW TEPMHUHOJIOIUCH,
KJIIOYEBEIME [TOHATHSIMY, METOIaMH ¥ IPUEMAMH.
JInyBocTHBIE Pe3yJbTAThl OCBOCHHS 00pa30BaTENbHOM IIPOrpaMMbl IO  MPEAMETY
«bronorus» oTpaxaioT:
1) GopMupOBaHHE OTBETCTBEHHOTO OTHOIICHWS K y4eHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPa3BUTHIO;
2)cOpMUPOBAHHOCTh OCHOB CaMOPa3BHTHS M CAMOBOCIMTAHUS B, COOTBETCTBMH C
00TIIeYeIOBEYECKUMU IIEHHOCTSAMM;
3)TONepaHTHOE CO3HAHWE W IIOBENCHHWE B IIOMMKYIBTYPHOM MHPE, TOTOBHOCTH H
CIIOCOGHOCTH BECTH JUAJIOT C AIPYTHUMHU TIOABMH, JOCTHIaTh B HEM
B3aMMOIIOHMMAaHH, HaXOIUTh OOIITHE IIEIH U COTPYIHUYATE I KX JOCTIKEHUS,



4) HAaBBIKM COTPY/[HMYCCTBA CO CBEPCTHUKAMH, IETBMU MIIAIIIEr0 BO3PACTa, B3POCIBIME B
00pa3oBaTeNBHOM, OOIIECTBEHHO MOIE3HOM, yIeOHO-

HCCIEN0BATENLCKOM, MPOSKTHON B IPYIUX BUIAX NEATEIbHOCTH;

5) HpaBCTBEHHOE CO3HAHHE K IIOBENECHHE HA OCHOBE YCBOCHHUs OOINEUCIOBEISCKHX
IIEHHOCTEH;

6) rOTOBHOCT W CIOCOOHOCTH K 00pa3OBaHMIO, B TOM YHCIE CaMOOOpa3soBaHHIO, Ha
IIPOTSKEHUH BCEH JKU3HU,

7) scTeTruecKoe OTHOIIEHUE K MUDY;

8) mpuHATHE W pealM3alMIO IEHHOCTEH 3710poBoro # OesomacHOro obpasa JKU3HH,
moTpeOHOCTH B bu3maeckoM CaMOCOBEPIICHCTBOBAHNUH, 3aHSATHUSX
CIOPTHUBHOO30POBHUTENBHOM NEATENLHOCTEIO, HEMPUSTHE BPEIHBIX IIPUBBIIEK: KyPEHHUH,
yIIOTpeOIeHNS alKOrosl, HAPKOTHKOB;

9) GepexHOE, OTBETCTBEHHOS U KOMIIETEHTHOE OTHONICHHE K  (QU3MYeCKOMYy M
IICHXOJIOTHIECKOMY 3I0pOBBIO, KaK COOCTBEHHOMY, TaKk W IPYTHX JIOACH, YMCHHE
OKa3BIBaTh MEPBYIO ITOMOIIIb;

10) OCO3HAHHBIM BEIOCOp Oymymeil mpodeccHH H BO3MOXKHOCTSH —peanu3alliy
COOCTBEHHBIX KU3HEHHBIX IIIIAHOB;

11) GopMupoBaHWE  3KOIOTMYECKOTO  MBIIUICHHUS,  IOHHMAHUs  BIIHSIHHA
CONMATFHOPKOHOMUYECKHX IIPOIIECCOB HA COCTOSIHHIE IPHPOAHOM M COLMAIBLHON CPEIbI,
IpUOOPETEHIE OTIBITa SKONOT0-HAIPaBIEHHON eI TCIBHOCTH;

MeTanpeaMeTHble pe3yJbTaThl OCBOCHUS 00pa30BAaTENbHOM IIPOrpamMMbl 1O OHOJOTHE

OTpa’karoT:

1) yMenue caMOCTOATENBHO ONPEAEIATH LENH IEATCIBHOCTH M COCTABIATH  IUIAHBI

JeITETBHOCTH;,  CaMOCTOSATENBHO OCYIIECTBIISTE, KOHTPOJMPOBATH u

KOPPEKTUPOBATH IESTEILHOCTD; HCIONb30BaTh BCE BO3SMOJKHBIC PECYPCHI UL JOCTIKECHUA

MOCTABICHHEIX IIeJIell M Pealu3al(iu TUIAHOB JIeITeNbHOCTH; BEIOUPATh YCIECIIHbIE CTPATeTHH

B Pa3IMYHBIX CUTYallUAX;

2) yMeHHMe TPOAYKTHBHO OOWIATBCS H B3aMMONEHCTBOBATh B MpOIECCE COBMECTHOH
[EeSTEIbHOCTH, YUYMTHIBATh IIO3WIMH JPYTHX YJaCTHUKOB JESATENBHOCTH, 3(QQEKTHBHO
pazpemars KOH(IUKTHL;

3) BnameHve HaBBHIKAME IO3HABATENHHOM, YYEOHO-MCCIENOBATENIBCKON U IIPOCKTHOH
NEeSTEeNPHOCTH, HAaBLIKAMH pas3pelieHus IpoOneM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSATENBHOMY TIOMCKY METOIOB pEINECHUS IPaKTHICCKAX 33434, NPHUMECHEHHIO
Pa3NUYHBIX METOJOB ITO3HAHUS,

4) rOTOBHOCTH M CIOCOOHOCTH K CaMOCTOATENBHOH MH(OPMAIMOHHOIO3HABATENBPHOU
NeSITeNBHOCTH, BKIIFOUAs YMEHHE OPUEHTUPOBATECS B PA3IMYHBIX HCTOUYHUKAX MH(pOpMALUH,
KPUTHYECKM OLCHHUBATh W HHTEPIPETHPOBATE MH(POPMAIMIO, TOTyJaeMylo U3 Pa3IMIHBIX
HCTOYHUKOB;

5) yMeHHe HCIIONB30BATH CPECTBA HH(POPMAMOHHBIX B KOMMYHHKAIHOHHBIX TEXHOJOTHH
(nanee — KT) B pelieHin KOTHUTUBHEIX, KOMMYHHKATHBHLIX U OpPraHH3allMOHHBIX 3a/1a4 C
cobmmomeEneM ~ TpeGOBaHWH  SPrOHOMMKY,  TEXHHKH  O€30IMacHOCTH,  THIHCHBI,
pecypcocbepeKenust, IPABOBEIX I STHIECKHX HOPM, HOPM HH(POPMAIMOHHON 6€3011aCHOCTH;
0) yMeHHe OIpefessITh IIOHATHs, CO3laBaTh OOOOIICHNS, YCTAaHABIMBATH AaHAJOTWH,
KIacCU(pUIMpPOBaTh, YCTAHABIUBAT IIPUYHHHO-CIIEACTBEHHBIE CBS3U, CTPOUTH JTOTHIECKOE
paccykeHue, yMEeHHE CO3aBaTh, IPUMEHSATh, MPE0OPa3OBLIBATE 3HAKM M CHMBOJIBL, MOJIEIH
U CXEeMBI, CMBICIIOBOE YTEHHE, YMEHWE OpTraHH30BHIBATH YYeOHOE COTPYIAHHYECTBO H
COBMECTHYIO JIEITEIFHOCTD C YUUTENIEM U CBEPCTHUKAMU U T. L. '

7) yMmeHHe CaMOCTOSTENEHO OLEHUBATh M IIPUHAMATE PEIICHHS, ONIPENEIAIONIE CTPATETHIO
TIOBEICHUS;



8) BIaJCHUE S3LIKOBLIMHU CPEACTBAMM — YMEHUEC 5ICHO, JIOTMHHO H TOYHO H3jIararbs CBOIO
TOYKY 3pCHU:I, UCIIOTTB30BaTh aJICKBATHEIC SA3BIKOBEIC CPENCTBA,

9) Bnajenie HaBHIKAMH IIO3HABATENBHOM DEQIEKCHH KaK OCO3HAHHA COBEPIIAEMBIX
JEHCTBUIM M MEBICIUTENBHEIX IIPOIECCOB, MX pE3YJBTaTOB M OCHOBAHHM, TIPaHHIl CBOETO
3HAHUS ¥ HE3HAHWS, HOBBIX IT03HABATENHHBIX 3a1a4 M CPEJCTB UX TOCTHKCHUSL.
IpeaMeTHBIMH pe3y/IbTATAMH Ha JaHHOM 3Talle SBISETCS IPOJAOIDKeHHE (OPMUPOBAHUS
Hay4HBIX 3HAHWH O KUBOM IPHPONE H 3aKOHOMEPHOCTSAX €€ PasBUTHUSA, NEPBOHAYANBHBIX,
CHCTEMATU3UPOBAHHEIX MPEICTABICHUNA O OHONOTMYECKHX 00BEKTaX, Mpoueccax, IBICHUIX,
OCHOB 3KOJIOTMYECKOM IPAMOTHOCTH, CIIOCOOHOCTH OLIEHMBATH IIOCIEACTBUS NESTEIHHOCTH
YyejgoBeKa B IPHUPOJAE, NPHOOPETEHHE OIBITa HCIOIB30BAHHMS PA3NUYHBIX METOJOB
ucciIenoBanys (HaOIFOIeHUS, OTIBITOB, S9KCIIEPUMEHTOB).
OOyuamuecsi JOJGKHbI YMETh Ha3bIBATH (IPHBOAMTE IPUMEPDI):
OcHOBHBIE BEXM B MCTOPHH OWONOTWM; MMEHA BBINAIOIIMXCS YYEHBIX, BHECIIUX BKJAl B
CTaHOBIEHHE U Pa3BUTHE OMOTOTHNIECKUX 3HAHUH,
o6Imue MpU3HAKY KUBOTO OPraHu3Ma,
OCHOBHBIE CHUCTEMaTHYECKHE KAaTeTOPUH, IPU3HAKA BUAA, IapCTB JKUBOM IPUPOMIEI, OTNIEIOB,
KJTACCOB M CEMEMCTB I[BETKOBBIX PACTEHU; TOANIAPCTB, TUIIOB U KJIACCOB KUBOTHEIX;
IIPUYWHEI K PE3YJIBTAThI SBOJIOIUHY;
HayugHElEe (aKTHl, 3aKOHEI, TEOPUHU, KOHIIECIIINH COBPEMEHHOH OMOJIOrUH;
OHOIOTHYECKHIE CACTEMBI PA3HOTO YPOBHS OpIraHM3allHH,
IpWYMHEL, TprBeanme K muddepeHInanuy OMONOTHIECKHX 3HAHUH Ha OT/ACNBHbIC OTPACIIH;
JIpPyTUE HAYKH, CBI3aHHBIE C OMONOTHEH;
IIPUMEPEI IPUPOIHEIX M HCKYCCTBEHHBIX COOOIIECTB, M3MEHYMBOCTH, HACIEACTBEHHOCTH U
IIPUCIIOCOOIEHHOCTH PACTEHUH U JKUBOTHBIX K Cpeliec OOUTaHUS.
OO0y4anuecst 10KHbI XapaKTePH30BaTh (ONMHCHIBATD):
€CTECTBEHHO-HAYYHbIE, CONUATBPHO-UCTOPHUYECKUE HIPEANOCBUIKY BAXHEHIIMX OTKPBITHA B
OMOJIOTHIECKUX HayKaX;
GUOJIOTMYECKHE CUCTEMBI ¥ IPOUCXOISAIINE B HUX IIPOIIECCHL,
cpemsl OOMTaHMA OpPraHM3MOB, SKOJNOTHYecKHe (akTOpsl (a0HOTHIECKHE, OMOTHYECKHUE,
AHTPOIIOTEHHEIE);
METOJ(BI H3yIEeHUS OUOTIOTHYECKUX CUCTEM M SIBJIEHHH KHUBOH IPHPOJIBI,
CHCTEMY B3TJIIOB YEJIOBEKA Ha JKUBYIO IIPUPOY U MECTO B HEH YEIOBEKa.
OGyyamuecst {0KHBI 000CHOBBIBATh (00bACHATD, COCTABJIATEH, IPUMEHATH 3HAHHS,
JeJIaTh BHIBO/, 0600ATH):
3HaYeHHe HAYYHEIX OTKPHITHH B OMOTOTHH, MEIUIIMHE W 3KOJOTUM I OOIIEYEI0OBEYECKOM
KYJIBTYPBI;
HEeN30EKHOCTh CHHTE3a €CTECTBEHHO-HAYYHOTO M COLMOTYMAHHTApHOI'O 3HAHHSA B SIIOXY
UHGOPMAIMOHHOH ITUBHIIM3AIINH;
B3aMMOCBS3b CTPOCHHUS ¥ QYHKIUH KIETOK, OPTaHOB M CHCTEM OPraHOB, OpraHu3Ma U CPeabl
KaK OCHOBY IIEJIOCTHOCTH OpPTraHU3Ma;
POJICTBO MJICKOTIUTAIOIINX JKUBOTHBIX M UEJOBEKA, YEIOBEYECKUX pacC, MX TCHETHYECKOC
€IIMHCTBO;
pOJE GHONOTHYECKOTO pa3HOOOpasWs M COXPaHEHHs PaBHOBECHs B Omochepe, BIMSIHHE
NEeITEeNbHOCTH dYeOBEeKa Ha Ccpely OOWTaHWUs, IIOCIEACTBUSA ITOM IEATEIBHOCTH, MEPHI
COXPaHEHHUS BUIOB PACTEHHUH, )KUBOTHBIX, IPAPOJHEIX COOOIIECTB;
He0OXOIUMOCTh OEpeKHOro OTHOIIEHHsI K OpraHU3MaM, BHIaM, IPUPOIHEIM COOOIIECTBAM;
BEYILYIO POJIb YeJIOBEKa B TIOBBIIIEHHH IPOLYKTUBHOCTH COOOIIECTBA.

O6yuyammecs: JOJUKHBI ONPeeaaTh (Paclo3HABATh, y3HABATh, CDABHABATD):
pa3Hble OHONMOrHYECKHE KOHLEIIUH U TEOPHH;
B3TUIAEl HA B3aUMOOTHOIIEHHMs UENOBEKa W TPUPOABI HAa PAa3HBIX MCTOPHYECKHX STarax
pa3BUTHS 00IIECTBA;



. mambolee pacCIpOCTPAHEHHBIC U MCUE3AIONIME BUIBI PACTCHHUA U )KMBOTHBIX CBOETO PErHOHA,
pacTEeHHsI pa3HEIX CEMEHCTB, KIIacCOB, OT/IEINIOB; JKUBOTHBIX Pa3HBIX KJIACCOB M THIIOB.
Obyuaromuecst J0JKHLI ONEHHBATH:

+  3HaveHWe BAKHEHIINX HAYYHBIX OTKPBITHH 71 OMOTOIUH, MEAUIMHBI U S3KOJIOTHH,

.+ HMudopMamuio O COBPEMCHHEIX HCCIEJOBAHMAX B OMONOTMH, MEIMIMHE M OKOJOTHH, HX
MIPaKTHIECKOe ¥ HPaBCTBEHHO-OTHYECKOE 3HAYCHNUE,

-  BoO3MOXHBIE TIOCIENCTBUS CBOSH JESITETBPHOCTH [ CYIIECTBOBAHUS  OTICIBHBIX
OHUOOTMYECKAX 0OBEKTOB, IENBIX MPUPOIHBIX COOOIIECTB U S3KOCHCTEM.

OO0yuyamuecss JOJIKHBI COOJIIONATH MPAaBHJIA:

*  IPUTOTOBJICHHSI MUKDOIIPENAPATOB U PACCMATPUBAHUS HX 10T MEKPOCKOIIOM;

«  HabMOICHUS 33 CE30HHBIMM H3MEHCHMSMH B JKM3HKM PaCTEHUH M KMBOTHBIX, IIOBEJICHUEM
aKBapUyMHBIX PbIO, IOMAIIHAX U CEIbCKOXO3AHCTBEHHBIX KUBOTHBIX, H3MCHEHUAMH CPEIBI
OOMTAaHU IO BIMSHUEM JIEATEILHOCTH YETIOBEKA,

+  TIPOBEIEHHUs MPOCTEHIINX ONBITOB IO M3YUEHHIO KU3HENEATENHOCTH PACTCHUH, IIOBEICHU
JKUBOTHBIX;

+  GepeXKHOIro OTHONICHWs K OpPraHM3MaM, BHJaM, IPHPOJHBIM COOOINECTBAaM, IIOBEJICHUS B
TIPUPOJE;

«  370poBOro 06pa3za KU3HU YENOBEKa, ero JIUIHOH U 0OIECTBEHHON TMIHEHE!; MPO(HIAKTHKY
OTpPaBJICHUS SIOBUTEIMU IPUOaMK, PACTCHUSIMH.

« OOyuammuecsi JOJUKHBI y9aCTBOBATh:

- B opranuzanue W TPOBEACHHM OWONOTMYECKMX M DKONOTHYECKAX HAOOACHUM 1
SKCIIEPUMEHTOB, HAOTIONEHUY 34 CE30HHBIMH M3MEHEHMSIMHE U MOCTYNaTeIbHBIM Pa3BUTHEM
OHOTEOICHO30B;

- B mHcKyccHsX IO OOCYKICHHIO NpOOIEM, CBS3aHHBIX C OHONOIWEH, OSKONOTHEH H
MeIUIUHOH, QOPMYIHPOBaTh ¥ apryMEHTHPOBAHHO OTCTaUBaTh COOCTBEHHYIO MO3UIIMIO 110
3TUM Ipobremam;

+ B KOJIEKTMBHO-TPYIIIOBOX JEATENBHOCTH 0 IIOUCKY M CHCTEMATH3AlUH NOIOJTHUTEIbHON
uabOpMAId TIPU IOATOTOBKE K CEMHMHAPCKHAM 3aHATHSIM, [0 HAIHCAHWIO [OKIAIOB,
pedepaToB, BEIMOTHEHUIO IIPOSKTOB U HCCIEI0BATENLCKIX PaboT.

« OOyuyammuecsi J0/LKHBI BJIAIeTh YMEHHSIMH:

W3JaraTh OCHOBHOE COIepiKaHue Iaparpada, HaXOMUTh B TEKCTE OTBETHI Ha BOIMPOCHI,
HCIIONB30BaTh PHUCYHKH, CAMOCTOSTENBHO M3ydaThb OTHENbHBIE BONPOCHL IIKOMHHOM
IIPOTPAMMEI 110 YYEOHHUKY.

BLInyCKHMK HOJyIAT BO3MOKHOCTH HAYYHThLCHA:

—  opeanu306vi8Amb U NPOBOOUMb  UHOUBUOYANBHYIO  UCCILe008AHIENbCKYIO
OesimenbHOCHby  Ho  6uonozuy  (unu  paspabameiéams UHOUBUOYANbHBLI  NPOEKM):
gbI0BUEAMb  2UNOMIE3bl, NAAHUPO8AmMb pabomy, ombupamv U npeobpasoevleainb
HEOOX00UMYI0  UHQOPMAYUIO,  NPOEOOUMb — OKCHEPUMEHMbL,  UHMEPHpPemuposantt
pesynbmamol, O0eidms 6bl600bl HA OCHO6E NOLYYEHHBIX De3yIbmamos, npeocmasiiniy
NPOOYKM CB0UX UCCTEO06AHUTL,

—  NpO2HO3UPOBAINb  NOCIEOCHBUA  COOCMEEHHBIX — UCCIEO06AHUU  C  YYEHOM
SMUYECKUX HOPM U SKOI02UYeCKUX mpebosanutl,

—  gwbl0esamb cyuecmeeHHble 0COOEHHOCIY HCUSHEHHBIX — YUKIOB
npedcmaeumeneti pasHelx 0mMOeN08 DACHEHUN U MUN0E MHCUGOMHBIX, U300paxcamb
YUKIbL PA3BUMUSL 6 UOE CXeM;

—  aHANU3UPOBAMb U UCHOJbL308AMb 6 DeUleHUU Y4eOHbIX U UCCIe008AMEeNbCKUX
3a0ay uHpOPMAYUI0 0 COBPEMEHHBIX UCCTIE008AHUSX 6 OUOI02UN, MEOUYUHE U IKOIOSUL,

apeyMeHmuposams Heo6X00UMOCHb CUHINE3A eCHIECTNEEHNO-HAYYHO20 U
COYUOZYMAHUMAPHO20 3HAHUS 8 DNOXY UHDOPMAYUOHHOU YUBUNUSAYUL,

—  MOOenupoeamv UIMeHeHue IKOCUCHEM NO0O0 GIUSHUEM PA3TUYHLIX  2pYNn

pakmopos okpyxcaioueli cpeovl,



— gAMb 6 hpoyecce UCCIe008amenbCKol  0esmenbHOCHU nocieocmaeus
AHMPONO2EHHO20 6030€lCHEUs HA IKOCUCTIEMbL C80€20 PecUOHa, npeonazamys cnocobul
CHUDICEHUS. AHMPONOZEHH020 B030€TCBUSL HA IKOCUCHIeMbL,

—  ucnonw306amv npuobpemenHbie KOMnemeHyuy 6 NPAKMU4ecKot 0esimeibHOCu U
n06CeOHEesHOT JICU3HU 0N Npuobpemens Onvlma O0esmelbHOCMY, Npeoulecmeyouel
npogheccuonanvroll, 6 0CHO8e KOMOPOT Nedicum 6U0N02us KaK y4eOHbvlil npedmenn.

2. Copep:xaHue yueOHOI0 mpeaMera

10 KJIACC (68 HACOB, 2 HACA B HEJIEJIIO)
BBenenne
Bronorus — KOMIUIEKCHas Hayka O H3HW. MecTo OMONOTHH B CHCTEME €CTECTBEHHBIX HayK.
CBsi3b OHOIIOTHYECKHX HAyK ¢ APYTHMH Haykamu. OOmeOHONOrdYecKre 3aKOHOMEPHOCTH —
OCHOBA JId IOHUMAaHUS SIBJICHUN KU3HU U PallHOHAILHOTO IPHPOAOTIONIBE30BAHUS.

Paszgea 1. Buojorudeckne CHCTEMBIL, IPONECCHI H HX H3yUeHHE [TonsTue o
cucreme. Opranusarus OHOTOTHIECKHX CHCTEM, CTPYKTYpa, OCHOBHBIC —IPHHITHIIBL,
paszHooOpasue. YpoBHH OpraHu3allii JKHBOTO: MOIEKYIIPHO-TE€HETHYECKUH,
OpraHOMTHO-KJIETOYHEIN,  OpraHM3MEHHBIH, HOMY IAHMOHHO-BHI0BOH, OMOTEONEHOTHIECKUMA
(sKOCHCTEMHETH), GuochepHbIit. [Iponeccsl, mpoucxoainme B Gnocucremax. OCHOBHEIC
KpHTEpHH KuBOr0. JKU3Hb KaK (hopMa CylecTBOBaHuUs MaTepry. OnpeeNeHns IOHATHA
«KUZHBY.

MeTonsl U3ydeHHs OMONOTMYECKHX CHCTEM U IpoIeccoB. HaydHoe mosnanue. MeTomsl
OHOTOTHYECKUX UCCIEIOBaHUH.
JlemoncTpanuu TabIHUIl, CXEM, PHCYHKOB, doTorpaduii, GuibMoB, MOKa3EBAIOMINX YPOBHEBYIO
OpraHM3aNMIo JKMBOM MPUPOJIBL, METOIbI OHOTOTHYECKUX MCCIIEOBAHUM, CBsI3b OHOIOrHH C
JPYTUMM HayKamd; [pHOOpoB, O0OECHeuMBAIOMIUX H3yYeHHe OHONOTHYECKUX CHCTEM X
IIPOIECCOB.
Paszgen 2. I{uTosmorus — HAayKa 0 KJIETKe

KiteTKa — CTpyKTypHO-(QyHKIMOHATbHAS. CAUHHUIA KUBOTO. MICTOPHS OTKPBITHS KIETKH. PaboTsl
P. I'yxa, A. Jlesenryka. Knerounas teopus T. IlIBanna, M. Illnetinena, P. Bupxosa. Pazpurue
mrronorud B XX B. OCHOBHEIE IOJIOKEHUST COBPEMEHHOM KIeTouHOM Teopun. Ee 3Hauenue I
pa3BUTHS OGUONOTHHU U MO3HAHUS IPUPOIEL. METOIBI H3yYCHHS KIESTKH.
JeMoHCTpanHu
CBETOBOTO MHKPOCKOIIa, 000PYI0BaHUS IJISI IPUTOTOBIIEHUS MUKPOIIPEIapaToOB, MOCTOSHHBIX U
BPEMEHHEIX MUKpOIPEIApaToB; PUCYHKOB, (GoTorpadui, HUIUTFOCTPUPYIOMIUX STAILl PAa3BHTUA
IUTOJIOTMH KaK HayKH; TIOPTPETOB YIEHBIX-IIUTOIOTOB.
JlaGopaTopHblie H NpaKTHIECKHE Pa0OTLI
Wsyuenne o0BekTa C IIOMOIIBIO  JIyIEL, TEXHMKa MHKPOCKONMPOBAHUS, TEXHHKA
XpoMaTorpaduH.

Pazgen 3. XuMuueckasi opranusanus KjaeTkH (7 4acoB)
XUMHUYECKHH cOCTaB KIETKM. Makpo-, MHKpO- ¥ YJIBTpaMHKpO3/IeMeHTH. Boxa, ee (usuko-
XUMWYECKre CBOMCTBA U OHONOrmueckas poib B kietke. CBoOomHAS U CBs3aHHAs Bozja. Poib
BOIBl KaK pACTBOPHUTENS, YdYacTHe B CTPYKTYPUPOBaHHM KIETKH, TEIUIOPETYJIAMH.
MuHepanbHbIE BENECTBA KIIETKH, KX OHONOTHYecKas pollb. Pojb KaTHOHOB U @HHOHOB B KIIETKE.
BydepHsie cucTeMbl KIETKH: hocharHas, kapOoHaTHas, GenKoBast.
OpraEugeckie KOMIIOHEHTHI KIETKH. Benku. AMHHOKMCIOTHBIA cocTaB OenkoB. CTPYKTYDEI
6eTKOBOH MOTEKyIbl. IlepBUuHas CTpyKTypa Oelka, HeNTHIHAd CBA3b. BTopudHas, TpeTUIHAas,
yeTBepTHUHAs CTPyKTYphl. CBolicTea Genkos. Kinaccuduxanus 6enxos. OyHkuuu Oenkos.
VriaeBomsl. MoHOCAaxapuibl, AMCaxapuibl U IIONHCaXapuibl. bHONOrHYecKHe IOTUMEPHL.
O6muii mian CTpoeHUs U PU3UKO-XUMUIECKUE CBOMCTRA.



Buonorngeckue GyHKIUH yTIEBOIOB.
JIMTHIE — BBHICOKOMOICKYISIPHEIE CHOKHBIE 5Qupsl. OOMmmi ITaH CTpoeHus H (Qu3nKo-
XUMUYecKHe CBOMcTBa. I mmpobmisHO-ruapodobHEle cBofictBa. Knaccumduranus JHIAIOB.
TpUrnUnepu s, BOCKH, CTEPHIBL, GOCHOTUIAIEL.
Buonorugeckas ponb JIAIHIOB B KIETKE.
Hyxnewnoseie kucnotsl. JJHK m PHK. Crpoehuwe HYKIEHHOBBIX KHCIOT: Caxap, docodar,
a30THCTEIe ocHoBaHm. KommnemenTapusle ocHoBanus. Ctpykrypa JJHK — nBoiHas CIiUpans.
Mectonaxoxneune u Ouonormdeckue Gynxmwu JIHK. Bumsr PHK: umrdopmaumonHas,
TpaHCIIOPTHAs, puOOCOMallbHAs, BUPYCHAS.
Oynxmuu PHK B kietke. AT®, crpoenue, 3Ha4€HAE, QYHKIASL
JleMoHCTpaHH
TabTHI], CXeM, PHCYHKOB, TOKA3BIBAIOIIMX CTPOSHUE MOJEKYI OENKOB, JIMIKIOB, YTJICBOJIOB U
HyKJIEHHOBBIX KHCIIOT; MOJIEMH CTpoeHus Momekymbl JIHK; OmbITOB, HIIIFOCTPUPYIOMIHMX
CBOMCTBA OPTaHMYECKUX BEIIECTB, IPHHINI AeHCTBUS PEPMEHTOB.
JlaGopaTopHble  MpaKTHIECKHE PaboThI
DepMEHTATHBHOE PACIICINICHHE TIEPOKCHIA BOJOPOJa B PACTATCSIBHEIX U KUBOTHBIX KIIETKaX;
oOHapyKeHHe OPraHUYEeCKUX BEIIECTB B OMOTOTHIECKHX 00BEKTAX U MaTepraax.
Pasnes 4. Ctpoenne 1 GyHKUHH KJICTKH
DykapHOTHAs M IIPOKApHOTHas KIeTkH. HapyxkHas KIeTOYHas IUIa3MaThdeckas MeMOpaHa.
Crpoenue MeMOpaHEL, €€ CBOKCTBA B (QyHKIIHH.
TpaHcIopT BemecTs Yepe3 MeMOpary. Kieroanas 06010uKa pacTHTENBHON KIISTKA.
[luTommasMa M €€ OpraHowWmbl. BakyonsdpHas cucCTeMa KICTKH: JHJIOIUIa3MaTHyYecKas CeTb,
anmapar [ ONBIDKH, JH30COMBIL, BAaKyoldb C KIETOYHBIM COKOM, COKPaTHTEIBHBIE BaKyOJH.
[ToyaRTOHOMHBIE ~ CTPYKTYpHl ~ KIGTKH: MHUTOXOHJIPHM W  IUIACTHABI  (XJIOPOIIIACTEL,
XPOMOILIACTEL, JIeHKomnacTsl). Mx crpoerne u bynkimun. HemeMmOpaHHble OpraHOMAB! KICTKH:
PH60COMBI, KIIETOYHBIA LEHTD, MEKPOTPYOOUKH U IIUTOCKENET KIETKH. OpraHOUIb! ABIKSHUS —
PECHWYKH U XKTYTHKU. KileTouHbIe BKIIOYCHHUS.
Snpo — perynaTopHbiii meHTp KiIeTkd. OcobGeHHOCTH smepHOH MeMmGpanbl. Kapuorurasa,
XPOMATHH, STPBIITKO. XPOMOCOMEL.
CTpoeHue MPOKapUOTHOM KIETKH. OCHOBHBIE OTIMYHTELHEIE OCOOEHHOCTH KIIETOK IPOKApUOT.
@opMEI U pa3Mepsl MPOKapHOTHOM KIeTKH. PasHooOpasue KIETOK: pacTUTEIbHAS JKUBOTHAd,
rpubHas, OakrepuanbHas. OCOOEHHOCTH CTPOEHMS PACTHTENBHOM W JKMBOTHOM KIETKH.
JleMoHCTparuu
TabnuI, CXeM, pHCYHKOB, MuKpodoTorpaguifi  CTpOSHHS  KJIETOYHBIX  CTPYKTYD;
MHKpOIIPENIapaTOB PACTUTENBHBIX, JKUBOTHEIX M OaKTEPHATBHEIX KIETOK; BHACOQUIBMA O
BHYTPHKJIETOYHEIX IIpoleccax. JIaGopaTopHbIe M NpaKTHYECKHE PA0OTHI
[{uKII03 B KIE€TKaX PacTECHUH; Ta3MOJIX3 U JEIIa3MONIU3 B PACTHTEIBHBIX KIIETKaX

Pazgen 5. O6MeH BemecTs ¥ NpeBpamieHAe JHEPTHH B KJIeTKe ACCHUMUIANUS U
IMCCHMUIISANNS — JBE CTOPOHBI EIHHOrO Tporecca MeTabommsma. THIBl 0OMEHa BEIIECTB:
aspoOHBIl M aHaspoGHbIf, aBTOTPOdHEIT M TeTepoTpodHEH. OHepreTmyeckoe obecredeHue
xieTkr: upespanieane AT® B mpomeccax obmeHa BemecTB. DepMEHTATHBHEBIM XapaKTep
peaKIuii KIeTo9Horo Metabomusma. DepMEHTHL, KX CTPOEHHE, CBOMCTBA M MEXAHH3M CHCTBH.
3aBHCHMOCTE CKOPOCTH (P€PMEHTATHBHBIX PEaKIHil OT Pa3IHYHBIX (HaKTOPOB.
[lepBUYHEIM CHHTE3 OpPraHMYECKUX BeNIecTB B KieTke. [Imactuueckuiét oOmeH. DOTOCHHTES.
CpeToBas ¥ TeMHOBad (a3l Porb XIopomiacToB B GoTocuntese. IIpeobpasoBanue CONHEYHOM
SHEPTUM B DHEPTHIO XMMHUYECKUX CBsizedl. IIpomykTuBHOCTE QoTOCHHTE3a. BiusHue pasmuaHbIX
(baxTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHE POTOCHHTE3a. XEMOCHHTES.
Dueprernueckuit obmeH. Tpu sTama 3SHepreTHyeckoro oOMeHa. [IOATOTOBUTENBHBIA OSTaI:
OpraHHEIA ¥ KIETOUHBIN ypOBeHb. POIb JTH30COM B IIOATOTOBUTENILHOM 3Tare 0OMeHa BEIIECTB.
[mukom3 — GECKUCIOPOJHOE pACHICIUICHHE TJIOKO3Bl. DHOIOrMYeckoe OKHUCICHHE, HIIH
KJIETOYHOe JbIXaHWe. Ponb MHUTOXOHApPUH B Ipoueccax OHOJIOIMYECKOro OKHCIICHHUS.



MeMOpaHHEI XapakTep peakuui OKHMCIHTeTbHOro (ochopunmposanus. IIpermmymecTsa
aspoOHOro MyTH OOMEHa BELIECTB Iepel aHaspoOHbM. D(HEKTHBHOCTE SHEPIETHYECKOrO
obMeHa.

Peakmuy MaTpUYHOrO CHHTE3a. IIPHHITMI KOMILIEMEHTAPHOCTH B pEaKUHIX MaTpPUIHOTO
CHHTe3a. Peanmmzarms Haclle[CTBeHHOM HHGopMamuu. [eHeTWdecKHd KOJ, €ro CBOUCTBA.
Tpasckpumus — marpuasbii curtes PHK. Tpamcnsamms — GuocuHTes Oerka. Komuposanue
AMHHOKHCIOT. Porb puGocoM B GrocuHTE3e Oenka.

Peryisius OOMEHHEIX TIPOIECCOB B KieTke. Immoresa omepoma (®@. JKaxob, XK. Mano).
[TousaTHe O KJIETOYHOM T'OMEOCTAa3E.

JleMOHCTpaLHH

TabHI, CXeM, PUCYHKOB, WIUIFOCTPHPYIONIMX pEaKlUdM IUIACTHYECKOr0 M 3HEPIeTHYECKOro
obMeHAa B KIETKE M KX pEryJIAlllH; OIBITOB, MOKa3BIBAIOMINX IIpolecc (OTOCHHTE3a X
BBLSIBIIIONIMX HEOOXO0MMbIE YCIOBHUS HJIS €70 MPOTECKaHUS.

Pasznen 6. dKusHeHHBIN HUKJI KJIETKH

Kretounsiit ki MaTepdaza 1 MuTo3. OcOOGEHHOCTH IPOIECCOB, IIPOTEKAIONMX B HHTEpdase.
[TOAroTOBKA KIETKH K ACIEHMIO. [IpeCHHTETHYECKUi, CHHTETHIECKHH M IOCTCHHTETHYCCKUN
neprosE! HHTepdassL. Peruukanus — peakius MaTpudHoro cuutesa JIHK. CTpoerre XpoMocoM.
[loHATHE O XPOMOCOMHOM Haope — KapHOTHIE. JIMIIOMIHBIE W TalUIOWAHBIA HAOOPEHI
XpOMOCOM. [ 'OMOJIOTHYHEIE XPOMOCOMBEI.

Jenenue xietkd — MuTo3. Ctaguy MuTO3a. KapHOKHHE3 U ATOKWHES.
Buonorndeckoe 3HadeHre MUTO3a. AMUTO3. JleMoncTpanuu

TabNUI, PUCYHKOB, CXEM, IOKa3BIBAIOIIMX IEPUOMBI JKH3HEHHOTO IMKIA KICTKH, CTaauy

METO3a; MOJIENIEH ¥ alILIMKAIAHA XpPOMOCOM; MUKPOIIPENApaToB XpOMOCOM ¥ MUTO3a.
Pasgen 7. Ctpoenue u GyHKIHH OPraHU3MOB

Opranmsm kak epmHOe Ienoe. CTPYKTypHBIE YacTH OpraHHu3MOB. OIHOKJIETOYHBIE U
MHOTOKJIETOYHBIE OpraHu3Mbl. OCOOCHHOCTH CTPOCHHUS U KU3HEAEATCIIBHOCTU OJHOKJICTOYHBIX
opranm3MoB. Oprasemisl. KoJIoHHaIbHEIE OPTaHU3MbL. B3anMOCBsI3b 4acTeil MHOIOKIIETOYHOTO
opraausMa. OyHxus.

Cuctema opranoB. Anmnapar. @yHKIHOHAIBHAS CUCTEMA.

TKaHW pACTHTENBHOTO W JKMBOTHOTO  OpraHM3Ma. TWIBl  DACTUTEIBHBIX — TKAHEH:
o6pasoBaTenbHas, TTOKPOBHas, IPOBOJIAIIA, OCHOBHAS, MeXxaHudecKast. OCOOCHHOCTH CTPOCHHSA
U MECTOHAXO)KIEHUS TKaHeH B opraHax pacTeHuid. THIIBI KMBOTHEIX TKaHEW: SIUTENHaIbHasd,
COENMHUTEIbHAS, MBIIIICUHAS, HEPBHASL.

Ocob6eHHOCTH CTPOCHUS U (PYHKIMOHUPOBAHHS.

Opragel. BereTaTWBHBIE W TEHEPATHBHEIC OpraHbl pacTeHui. OpraHsl M CHCTEMBI OPraHOB
YeJIoBeKa U KUBOTHEIX.

Omnopa Tena opraHu3MoB. Kapkac pacrenuit. CKeneTBl OJHOKIETOYHBIX W MHOTOKIICTOYHBIX
JUBOTHBIX. HapyKHEIM ¥ BHyTpeHHHII ckeneT. CKeneT MO3BOHOYHBIX JKMBOTHBIX U Y€JIOBEKA.
CTpoeHHE U TUIB COSUHEHUS KOCTCH.

JIBMDKCHHE OpraHM3MOB. JIBHKEHHE OJHOKICTOYHEIX OPraHU3MOB: aMeOOHMIHOS, JKIYTHKOBOS,
pecnuumoe. JIBUKEHHE MHOTOKIETOYHBIX DPACTEHWH: TPONH3MBI M HACTHH. [IBUWKEHHE
MHOTOKJIETOYHEIX JKMBOTHBIX M 4YeEJIOBEKa: MeIedHas cucreMa. CKeNeTHBIC MBIIIIEl U HX
paborta.

[luTase OpPraHA3MOB. SHAYCHHE [UTAHKS U [MIIeBapeHHs. ABTOTPOQHOS NHTAHNE PACTEHHH.
[TornomeHne BOMGI W MHHEPATBHBIX BEIM[ECTB pPacTeHWAMH. IlumeBapeHwe y pacTCHUHM.
IeteporpodHble OpraHU3MBL. IldTanue OJHOKICTOYHEIX M GECIIO3BOHOYHEIX  KABOTHBIX.
BHYTPHKIETOYHOE U BHYTPHIIOIOCTHOE mHumieBapenue. OTIeNbl NHIEBAPUTENBHOTO TPaKTa.
[IuiieBapUTENbHEIE Kene3bl. [lnTanne I03BOHOYHBIX KUBOTHBIX | YeioBeKa. IIumeBapuTebHas
CHCTEMa YEeJIOBEKA.

JIEIXaHWEe OpraHM3MOB. 3HAdCHHE IBIXaHMsA. JIprxamwe y pacTeHuil. JIpIXaHHE Y XKHBOTHBIX.
Oprassl ABIXaHus. DBOMIONHUS JEIXATENbHOM CHCTEMBI IIO3BOHOYHBIX.



TpaHCIOPT BEWIECTB y OPTaHU3MOB. TpPAHCIOPTHBIE CHCTEMBI y pacTeHWH. Bocxomammi u
HUCXOJISAIIAN TOK BEIECTB. TPAHCIIOPT BEUIECTB Y JKHBOTHEIX. 3aMKHyTas ¥ HE3aMKHYyTasd
KpoBeHOCHast cucteMa. KpoBeHOCHAs cHcTeMa GECIO3BOHOYHBIX M IIO3BOHOYHBIX JKUBOTHBIX.
VCnoKHEHHE KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX. CTpOSHHE KPOBEHOCHOM CHCTEMBI
9eJI0OBEKA.
BrleneHre y OpraHm3MOB. BrIneneHue y pacTeHud. BrimeneHue y OIHOKJICTOYHBIX H
MHOTOKJIETOYHEIX JKHBOTHEIX. Opradsl BbICNEHHs. BhIIenUTeNbHAs CHCTEMa YeJlOBEKa.
CTpoeHue o4eK.
3amuTa y OpraHu3MOB. 3al|MTa y pacTeHui. 3aluTa y MHOTOKIETOIHBIX KUBOTHBIX. CTpOCHHE
KOJKM dejIoBeKa. 3aIluTa oprandsMa oT Gonesnedd. VIMMyHHTET M ero mpupoza. KieTodHbid U
TYMOPaTbHBI HMMYHHTET.
PasgpaXUTENbHOCTh M PEry/SIOUsS Yy OPraHM3MOB. PasgpaXuMOCT y OJHOKJICTOYHBIX
OPraHU3MOB: TAKCHCHI. Pa3IpaKMMOCTh M PEryjdlMs y MHOTOKICTOYHBIX pacTeHMi. Poct
pacTeHH#i B 3aBHCHMOCTH OT YCIOBHH Cpebl M POCTOBBIX BemlecTB. HepBHas cucrema
JKUBOTHBIX: ceTdaras, y3JI0Bas, CTBOJIOBast, Tpyouaras. Pedneke u pednexropnas ayra. Heperas
crcTeMa IO3BOHOYHEIX XKMBOTHEIX W delloBeka. OTIENEl FOJIOBHOIO MO3Ta, €ro yCIOKHCHUE.
['yMopanbHas peryisus W OSHIOKPHHHAs CHCTeMa denoBexa. ['opmoHBl. KX 3HaveHwe.
JdemMoncTpanuu
TabJHMI, CXEM, PUCYHKOB, Gororpaduif, GHIPMOB, NOKAa3BIBAIOIIMX CTPOSHHE PACTCHUH,
JKABOTHEIX, T'PHOOB, OakTepwii ¥ BHPYCOB; MHKPOIPENAPATOB, BI&KHBIX IPEIapaToB,
OCTEOJIOTHYECKUX TIPENapaToB, repdapreB U KOJIEKIMH, JEMOHCTPUPYIOIIUX CTPOCHUE OPTaHoB
U CHCTEM OPIraHOB PACTEHWHU M XMBOTHBIX; OIIBITOB, JOKA3BIBAIOIIUX HAJIMYME B PACTUTEIIBHBIX U
YKMBOTHLIX OPraHU3Max MPOLIECCOB MUTAHMUS, IBIXAHU, BEIICICHUS, PETYIISIUY U T.11.
JlaGopaTopHbIe U MpaKTHYECKHEe PabOThI

3amuTHEIE CPEACTBA PACTEHUH

Paszgen 8. PazmHokeHHe U pa3BUTHE OPraHu3MoB

®opMEl pa3sMHOKEHHsS OpraHm3MoB. becrmomoe ¥ IONOBOE pa3sMHOKEHHE. Bumbl Gecrionoro
Pa3MHOMKEHHMS: TPOCTOE JeJleHWe, IOYKOBAHWE pPasMHOXKEHHE CHOpaMu (CIODYJISINs),
BEreTaTUBHOE Pa3MHOKEHHE, PparMeHTalus, KIOHUPOBAHHUE.
ITonmoBoe pasmHOkeHue. [10MOBBIE KIETKH. MeHo3 — peqyKIMOHHOE JeJeHre KieTKh. Cramuu
Meiio3a. Meiio3 — ocHOBa MOIOBOro pasMHoKeHus. [ToBemenue xpomocoM B Merose. [lonsarue o
KpoccuHroBepe. bronornaeckuii cMpIcT MeHo3a. Meio3 B )U3HEHHOM I[MKJIe OPraHU3MOB.
PasMHOXeHHEe W pa3BUTHE KMBOTHBIX. IlomoBEIE Kenesbl. l'aMeToreHe3 y IKHBOTHBIX.
O6GpazoBaHye W Pa3BUTUC MOJOBHIX KIETOK. OCOGEHHOCTH CTPOCHHS MYKCKHX W JKCHCKHX
IOTOBBIX KJIETOK HMBOTHEIX. OrmomoTeopeHue. CrocoObl ONIOZOTBOPEHHUS: HApYyKHOE H
BHyTpeHHee. [lapTenorenes. VHAUBHIyabHOE Pa3BUTHE JKHMBOTHEIX. OMOPHOTIOrHs — HayKa O
pasuTum 3apopimei. Cramuu SMOpHOTeHe3a JKMBOTHBIX HAa IPHMEPE JIAHIETHUKA. 3aKiajiKa
OpraHoB W TKaHeH W3 TPEX 3apOABIIEBBIX JIHMCTKOB. POCT © pasBUTHE IKUBOTHBIX.
INocTaMOprOHATIBbHOE pasBuTHe. PasBuTue ¢ MeTaMopdo30M I OECIIO3BOHOYHEIX ¥ MO3BOHOYHBIX
JKUBOTHBIX. BHOIOTHYECKOE 3HAUEHUE IPSIMOTO M HEIIPSIMOTO PAa3sBUTHS, HX PACIPOCTPAHEHHE B
TMPUPOIE.
Pa3sMHOKEHHE W pa3BUTHE pacTeHui. ['ameToduT u cnopoduT. MeHo3 B XKU3HEHHOM IMKIIe
pactenuit. OGpasoBanue cIop B Iporecce Meios3a. I'amerorenes y pacreruid. OmIonoTBOpeHKe
W pa3BUTHE PACTUTENBHBIX OPraHu3MOB. JKM3HEHHbIE IIUKIIBI BOJOPOCIEH, MXOB, IIaIIOPOTHUKOB,
TOJIOCEMEHHBIX M TOKPHITOCEMEHHBIX pacTeHHMH. J[BOWHOE OINIOMOTBOPEHHME Y IBETKOBBIX
pacTeHUH.
ObpazoBaHue U pa3BUTHE CEMEHH.
ITpOMOIKUTENBHOCTS ~ JKU3HK W IUIONOBUTOCTH  OPraHM3MOB.  PocT  OopraHu3MOB!
HeoTpaHMYEHHEIN 1 orpanudeHHbH. CTapeHne U CMepTh Kak OMONOTHYECKUe POIECCHL.



Hexnerounsle (GOpMBI XKu3HH — BHPYCHL OCOOEHHOCTH CTPOCHHsS BHPYCOB Ha IpUMEpe
GaxTepuodara w BUY. Bupycmere JHK w PHK. JKusHeHHBIH IHKI H 0COOEHHOCTH
pasMuoxkenus upycos. CITAJL, coruanbHble ¥ METUIMHCKAE IPOOICMEL. JleMOHCTpanuu
TaGIINI, CXEM, PUCYHKOB, (QHUIBMOB, MUKPOIIPEIIAPATOB, TTOKA3bIBAFONIMX (GOPMBI PA3MHOKEHH
OpraHH3MOB, CTA[MM MeH03a, CTaidy TaMETOTEeHe3a Y JKMBOTHBIX, OMOPHOHAIBHOTO X
MOCT3MOPHOHATBHOTO PAa3BUTHS OpPraHM3MOB; MYJLDKEH U ammumkaiui 5MOpPHOHANBHOTO
Pa3BUTHS XOPIOBEIX; MUKPOIIPENAPATOB SHIIEKIETOK U CIIEPMATO30UI0B.

Paznen 9. 'eneTnka — HayKa 0 HacJeICTBEHHOCTH H H3MEHYNBOCTH OPraHNU3MOB
McTOprs BOHUKHOBEHHUS M Pa3BHTHS [@HETHKM Kak Hayku. Pa6otsr I'. Menpens, T. Moprasa.
PoNb OTEUYeCTBEHHHIX y4eHHIX B passutun reneruxu. Padorsr H.K. Komsnosa, H.M. Basuiosa,
AH. Benozepckoro. 3nadcHue reHeTuKH. OCHOBHBIE TEHETHYCCKHE NOHATHA M CHMBOJIBL
['OMOJIOTHYHEIE XPOMOCOMBI, &JlieIbHbIE [€HBI, albTePHATHBHBIE NPU3HAKK, JOMUHAHTHBIA H
PEIlECCUBHBIA IPU3HAK, TOMO3WIOTa, TETEPO3UIroTa, 4HUCTas JIMHHS, THOPHUIBI, TEHOTHIL,
beHoTHIL
OCHOBHBIE ~ METOJBI TCHETHUKU: THOPUIOTOTUIECKUH, IIUTOJIOTHYECKHE,
MOJIEKYIIIPHO-TeHETHUECKUH. JleMoHCTpanuu
TabIHI, cXeM, PUCYHKOB, (oTorpadmit, WIIOCTPHPYIOIIMX [OMHHAHTHBIE M DPELHECCHBHBIC
IPU3HAKK Y Pa3HbIX OPTaHA3MOB, OCHOBHBIE METO/IbI TCHETHKH; IOPTPETOB YICHBIX-TEHETHKOB.

Paszgen 10. 3akoHoMepHOCTH HAC/IEI0BAHUS
MOHOTHOPHIHOE CKpElMBaHke — CKPEITMBAHME IO OJHOM mape MpU3HaKoB. IIepBEIA 3aKOH
Memiens — 3aK0H eIMH000pasus IIEPBOro MOKoIeH . [IpaBuio JoMuHUpOBaHUsL. BTOpOH 3aKOH
MeHnens — 3aK0H PacIleIUIEHHs IPHU3HAKOB.
T'uroTe3a YUCTOTH raMeT. [IoTHOe ¥ HEMOMHOe JOMUHUPOBAHUE.
AHanu3upyloliee CKpEIIMBaHUE. VICIONB30BaHME AHATM3UPYIOMETo  CKPEIMBAHUA UL
OIpeIeNIeHHss TeHoTHna Oco0H. IIpPOMEXYTOYHEIR XapakTep HacleJoBaHWs. Pacmemenue
IPU3HAKOB IIPU HETIOTHOM JOMHHHPOBAHWH.
JurubpuHoe CKpemMBaHWe — CKPSIIMBAHKE IO JBYM IlapaM IPU3HAKOB. TpeTHi 3aKoH
MeHzend — 3aK0H He3aBUCHMOT0 HACIeIOBAHUS IPU3HAKOB.
CIielleHHOe Hacle[OBaHHe IPH3HAKOB. 3aKOHBI Moprana — CICIUICHHOE HAaCJIeIOBaHKUE
IPU3HAKOB, JIOKAIM30BAHHBIX B OJJHOM XpoMOcoMe; HapyIIeHHe CIEIIEHHS TEHOB B PE3YIIbTATE
KPOCCUHTOBEpAa. ~ XPOMOCOMHAsL ~ TEOPHS  HACIE[CTBEHHOCTH.  ['@HETHYECKHE  KapThl.
HMcmonb30BaHre KPOCCHHTOBEPA IS COCTARIEHUS FEHETHIECKHUX KapT XPOMOCOM.
IeHetuka mona. XpPOMOCOMHOE OIpeleNeHHe mmona. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBEL
['OMOraMeTHEIf M TeTeporaMeTHBIA ION. l'eHeTHdecKasd CTPYKTypa MONOBEIX XPOMOCOM.
HacnenoBanue MpU3HAKOB, CHEIUIEHHBIX C IIOJIOM.
TeHOTMI KAk LeNOCTHAs cHcTeMa. MHOKECTBEHHOE JeHcTBHe TIeHoB. llmeHoTporms.
MHOKecTBeHHBIN autenn3M. KogoMuaupoBanue. BauMoaeicTBre alieIbHBIX ¥ HeaIe/IbHBIX
retos. KoMIIJIeMEHTapHOCTb, SIIUCTa3, [IOTUMEPHSL.

Pemenvie reHeTHYECKUX 3a1a4.

JdemMoHcTpanyuu
TabnMI, CXeM, pPHCYHKOB, (WUIBMOB, MIUIOCTPHPYIOUIMX OCHOBHBIE 3aKOHOMEPHOCTH
HacJIe[ICTBEHHOCTH NIPU3HAKOB y OPraHH3MOB, XPOMOCOMHOI'O MEXaHu3Ma OINpENeNCHUS U
pEryJIAIME [ONa; ONBITOB II0 CKPEIIUBAHKMIO MYX IPO30(HI, aKBAPUYMHBIX PBIO; FeHETHIECKUX
KapT PaCTEHHIA, JKUBOTHEIX, JEJIOBEKA.

Paszgen 11. 3akoHOMEpHOCTH H3MEHYHBOCTH
BzaumomeiicTBe TeHOTHIDA M cpeasl npd (opmupoBaHuH (eHoTHma. M3MEHYMBOCTH
Npu3HakoB. KadeCcTBEHHBIE ¥  KOJNHYECTBEHHBIE IIPU3HAKA. BHIB  M3MCHYMBOCTH:
HACJEICTBEHHAsS W  HEHACNeACTBEHHAas. HeHaclelCTBEHHAs, MONU(QHKANUOHHAS WK
(beHOTHIIHYeCKAs M3MEHIMBOCTE. PONb Cpelbl B HEHACTENCTBEHHON uaMeHdMBOCTA. lIpenen
M3MEHUIMBOCTH IIPH3HAKA. BapualMOHHBIA psi ¥ BapualyoHHas Kpusas. Hopma peakiuu
npusHaka. XapakTepHCTHKA MO (DHUKALMOHHON H3MEHIUBOCTH.



HacTeCTBeHHAS WM TeHOTHIIHYECKas H3MEHIMBOCT. KOMOUHATHBHAS H3MEHYMBOCTE. Meio3
¥ TIONOBOM IIPOIECC — OCHOBAa KOMOWHATHBHOM wu3MmenduBocTH. Pomb KOMOWHATUBHOI
M3MEHUMBOCTH B CO3JAHAM pa3HooOpasmst ocobelt B Impefienax OQHoro Buaa. MyranmoxHad
M3MEHYMBOCTh. BHIBI MyTaIui: TeHHBIE, XPOMOCOMHEIE, TeHOMHblE. CIIOHTAaHHBIE U
WHIYIMPOBAHHEIE ~ MyTAl[ud. IIPUUMHBEl ~ BO3HWKHOBCHHS — MYTaIlWH. 3aKOHOMEPHOCTH
MYTAaI[MOHHOTO IIpOoIlecca.
3aKOH TOMOJIOTHUECKHX DSHOB B HACIENCTBEHHON m3MeHunmpoctd H.M. Basuiosa.
JeMoHCTpaNMH
TabJUI, CXeM, PUCYHKOB, (GoTorpaduil, IOKa3bBAIONMX OPIaHU3MBI C PA3IMYHBIMUA BUAAMU
M3MEHYMBOCTH, JKUBBIX OK3EMIULIPOB KOMHATHBIX PACTCHHH C paslIHYHBIME  BHAMH
mMenurBocTd. JlaGopaTopHble U MpaKTHIeCKHE PaboThI

N3yuenne MOIUPHUKAIHOHHON H3MEHIHBOCTH

Pazgen 12. I'eneruka 4ejoBeKa

KapuoTun d9enoBeKka. VmworpaMva KapuoTHma deloBeka. MexayHaponunasd [porpamMma
HCCICIOBAHMS TEHOMa dYenoBeKa. METONbl [CGHETHKM —YejoBEKa: —IeHCalOTHIeCKHi,
OIM3HENOBBIN, UTOrEHETHISCKUH, OHOXUMHYIECKUM, HOMYJISAITAOHHO-CTATHCTHYECKHH.
HaciieicTBeHHbIe 3a00IeBaHs deloBeKa. [ eHHbIe i XPOMOCOMHEIE G0TIe3HH YenoBeka. bonesnu
C  HACTEJCTBEHHON  IPEIpACHONIOKEHHOCTBIO. 3HAaYeHWE MC[MUUHCKOH TEHETHKA B
IPEeOTBPANIEHAN H JICYCHHH T€HETHIECKAX 3a00ICBaHUA HeNOBEKa. MeauKo-TeHETHIECKOE
KOHCYJIbTHpOBaHKE. [leMOHCTpaNuH
TabIHUI, CXeM, PHCYHKOB, QHIBMOB, HILIFOCTPUPYIOIIMX METOB! U3yICHII ICHETUKH 1C/I0BEKa,
Qororpaduu JMIOAEH, CTPaJalONIMX HACIEACTBEHHBIMH 3a00/IeBaHUAMH, OMHOAMIEBRIX W
pa3HOAHTIEBEIX OIM3HELOB; KAPHOTHIIOB OONBHEIX IEHHBIMH H XPOMOCOMHBIMH 00JIe3HIMHU.
JlaGopaTopHble U IPaKTHIECKHE PaboThI

CocTapieHHE ¥ aHATH3 UAUOTpaMMBbl KapHOTHIIA YEIOBEKa

Pasznea 13. Cennexuusi OpraHu3MoB

CenekImsl Kak IIPOIECC W HayKa. 3apOoXKICHHE CENCKIHM M JOMCCTHKAlUs. Yyenne H.W.
BaBWiIoBa O HEHTPaXx MHOroo6pasus M MPOUCXOXKJIEHHS COPTOB PaCTeHHH M IOPOJ KMBOTHBIX.
POl CeNeKIUM B CO3MAHHH COPTOB PACTEHWil M IOPOJ JKMBOTHBIX. Ilopoza, COpT, mTamm —
FICKYCCTBEHHBIE TOIYILIUA OPraHH3MOB C KOMIUICKCAMH XO3AHCTBEHHO LCHHBIX MPHU3HAKOB.
3aK0H TOMOJOTHUECKHX DAIOB B HACIEICTBEHHOM HW3MEHYMBOCTH H €ro 3Ha4CHHC JJIA
CEEKI[MOHHON PabOThI.
MeTompl CeNeKIMOHHOM paboTel. McKyccTBeHHBIH oTGOp. MaccoBeii H HMHIABHIYTbHBIA
0T6Op. DKCIEpUMEHTAIBHEIE MyTarenes. [IomaImIonus. ['mbpuanzanus. bnu3KopoaCTBEHHOS
CKpeIuBanue — HHOpUIUHT. OTnaneHHas TAOPHIU3AIHT — ayTOPHUIVHT B CENIEKIIUM PACTCHUH U
xuBOTHBIX. [Ipeomonenue Gecmuoust rubpunoB. ['eTeposuc. JIOCTHKEHUS CENEKIAN pacTeHnd U
JKABOTHBIX.
Mertonpt pabotsl Y1.B. Mugypusa.
JleMOHCTpAHHA
Ta6num, cXeM, PHCYHKOB, HJUTIOCTPHDYIOIIMX METOMBI CENEKIMH DPACTEHMH W JKUBOTHEIX;
dortorpadmit u repbapHBIX 00pasloOB COPTOB KyIBTYPHBIX pacTeHuil, IOpoJ IOMAITHUX
JKUBOTHBIX; MYJsDKeHl W HaTypalbHEIX IUIOJOB paslUYHBIX COPTOB si07I0HB, TPYII, TOMATOB;
[[BETKOB U COLBETHUH JIEKOPATHBHBIX PACTCHHUH.
JlaGopaTopHble H IPAKTHYECKHE PA0OThI

Onucanve GEeHOTUNIOB COPTOB KyJIBTYPHBIX PaCTCHHH

Pazpnen 14. buorexnosorus

BHOTEXHOJIOTHs. KAk OTPAcib IIPOM3BOACTBA. VIcTopus pasBATHsS OHOTEXHONOIHUH. OOBEKTH
OHOTEXHOIOTHH.
OCHOBHBIE OTPACIM OHOTEXHONOTUH: MUKPOOMOIOTHIECKas TEXHONOTHS, KYIbTUBMPOBAHAE 1
HCIIOTb30BAHNE PACTUTEBHEIX M XKMBOTHBIX KJIETOK, XPOMOCOMHAS 1 TCHHAT HHKCHCPUL.



Mukpo6roTorideckass  TEXHONOIHS.  [IPeMMYIIECTBA ~ MHUKPOOHOTOTMYECKOr0  CHHTE3a.
mxeHepHas SH3UMOJIOTHSL. HMMOoOUIM30BaHHBIE depMeHTHL. Hcnons3oBanue
MEKPOGHOIOTHIECKOH TEXHOIOTUH B IPOMBIIIIEHHOCTH.

Knerounass TEXHONOTMS M KIETOYHAas WHKeHepus. KIIETOYHBIE M TKAHEBBIC KYJIbTYpPBI.
MHKpPOKIOHATBHOE pasMHOKeHHe pacTeHmi. ComaTwdeckas rubpumsanyst. PeKOHCTpyKIHMs
ANNEKIETOK W KIOHUPOBAHUE JKMBOTHBIX. XpoMocoMHass M TeHHasd MHIKEHEPHS.
Konctpyuposanue pexombuaanTHEIX JHK. JlocTrKeHHs ¥ TIEPCICKTUBEL TeHHON HHKEHEPHH.
Co3paHde TPAHCTEHHBIX OPraHW3MOB. OKOJIOTMYECKHE U OTHYECKHE NPOOIEMBI T[EHHOH
umKeHepud. JleMoHCTpanun

PHCYHKOB, cXeM, (HIEMOB, MIOCTPUPYIONMX OCHOBHBIE HAIPAaBICHHS M OTPaciH
6HOTEXHOJIOTUH, METOIEI FeHETHYECKOM HHKEHEPUH; JIEKAPCTBEHHBIX IIPENApaToB, MOMTYyYECHHbBIX
C UCTIONB30BAaHUEM JOCTHKEHUH MUKPOOHOTIOrHUECKOM IIPOMBIIITICHHOCTH.

11 KJIACC (66 YACOB, 2 YACA B HEJIEJIIO)
; Paszgen 1. UcTopusi 3BOJIIOHOHHOIO YUEHHS
Vnen pasBUTHS OPraHMYECKoro Mupa B TpyAax dmmocodos AmtmaHocTH. Meradusudeckui
neproy, B ucropuu Guomornu. Cucremarnka K. Jlmmmes. Tpamchopmuam XK.JI. Brobdona —
mepBas SBOMIONMOHHAS KOHIEMIMst. OBomonuonHas kommenmus JK.B. Jlamapka. 3HadeHue
TpynoB Jlamapka JUI pasBATHs SBOTIONMOHHON Mued U Ouonoruu. DBomornuonHsle uie 3.K.
CentUnepa. boprba ¢ KpeallHOHU3MOM.
DpomonnorHas Teopus U. JlapsuHa. [IperioCUIKE BO3HUKHOBEHHS JapBUHH3MA. JKU3HB U
HaydHas jgestensHocts Y. JlapBuHa. DBOIIONHMSA KyJBTYPHEIX (HOpM OPraHM3MOB. ODBOIIONHA
BUIOB B Ipupoje. PasBurhe sBomonuoHHONM Teopum Y. Jlapsuna. Hay9HbBIA KpealOHH3M
ITeepa Teitapa me Illapmena. POpMUPOBAHHE CHHTETHIECKOH TEOPHH OBOIOLHMA. 3HAYCHHS
SBOJIIONIMOHHOTO yueHus Y. [lapBuHa.
JeMoHCTpanun
PHCYHKOB, cXeM, WLTFOCTPHPYIONIAX OCHOBHBIE HOTOKEHHS SBOJIONMOHHBIX UIEH, KOHIICTIIHHI
U TEOPHif; IIOPTPETOB YICHEIX-IBOIIFONIOHUCTOB U GHI0CO(DOB, BHECIINX BKIIA] B 3aPOXKICHAC U
CTaHOBJICHHE TEOPUHX IBOIIOLMH.

Paszpesn 2. MuKpO3BOIIONUS

[eHeTHYEeCKHEe OCHOBBL ABOJIOLMH. DJIEMEHTAPHBIN SBONIONMOHHBIN MaTepuall. JlIeMeHTapHas
eMMHUIA SBOTMIONUH. ODJIEMEHTApHOE OBONIONMOHHOE sBIEHME. 3aKOH TIE€HETHYECKOTO
pasroBecus [x. Xapau, B. BaiinGepra.
JIBIXKYIIEE CHJIBI SBOIONMM. MyTAaUHOHHBIM IIpOIEcC M KOMOMHATHBHAS HM3MEHYHBOCTB.
[TomysIMOHHEIE BOMHBEI W apeiid reHoB. Murpanua. Mzomaumws. Bumer  usormsimu:
reorpaduaeckas (IpOCTpaHCTBEHHAS) X OHONOrHYecKas (PEIpOLyKTUBHAS).
EcTecTBeHHEIH 0TOOp Kak (akTop SBOMIOUMH. [IPEIIIOCEINKM €CTECTBEHHOro 0oTbopa u
MexaHu3M ero aeiicteus. Boprba 3a cymiectBoBanue u ee Gopmbl. Chepa u 0OBEKT IeHCTBUS
€CTECTBEHHOIO O0TOOpa. PeallbHOCTh €CTECTBEHHOIO 0TOOpa B mpupozne. POopMBl €CTECTBEHHOTO
oT6opa: CTabWIU3UPYIONH, ABYKYIUH, AU3PYNTUBHEIN, OalaHCHpyIOmud. TBop4YecKas ponb
€CTECTBEHHOTO  OTOOpA. [TpucmocO6IeHHOCTh  OpPraHU3MOB M €€ BO3HHKHOBEHHE.
Mopdonorudeckue, (u3ROIOrHYECKHe, OHOXHMHIECKHE, OSTOJNOTMYECKHE MPHUCIOCOONCHHS
opraru3MoB. OTHOCHTEIbHAS IIeIeCO00Pa3sHOCTE IPHCIIOCOOIECHHUH.
Bun u ero xputepuu. Onpenenerue Bupa. CTpyKTypa BHIa B IPHUPOJE: MOJIBHJIEI, SKOTHIIBL,
nonymsaun.  CrmocoOsl  BHI00Opa3oBaHHWA:  AIUIONATPUIECKOE W CHMIATPUYECKOE.
JdeMoHCTpanuu
TabJIUII, CXeM, PHCYHKOB, QUIBMOB, TepOaprueB PacTeHUMH, KOJIEKIIMA HaCEKOMBIX, 1y9es ITHII
1 3Bepeil, WTIOCTPUPYIONMX AeiicTBHE (aKTOPOB SBOMIONHH, IPHCIIOCOOIEHHOCT OPraHU3MOB.
JlaGopaTopHble H mpaKTHYECKHE PAdOTHI
Onucanye IPUCIIOCOOIEHHOCTH OPTaHU3MOB U €€ OTHOCHTENIBHOTO XapaKTepa.



Paszgen 3. Makpo3Boa0nus

MeTo Bl H3YHeHHUs SBOIIONHH: TAIEOHTONOTHIECKHe, GHoreorpadudeckue, sMOpUOTIOTHIECKHE,
CPaBHUTETEHO-MOPHOIOTHYECKHE, MOTIEKYJIIPHOOMOXUMUUECKHE, TreHETUYECKHUE,
MaTemarnyeckue. [lepexouble hopMbl ¥ GUIOrEHETHIECKHE PAIB; CpaBHEHHE (QIIOPBL U (hayHBI
MaTEpUKOB, U3ydeHHe OCTPOBHOU GIIOPHI M (hayHBI; TOMOJOTHS U aHAJIOTHA; PyIMMEHTAPHbIC
OpragEl U AaTaBH3MBL, 3aKOH 3aPOJBIIIEBOTO CXOJICTBA, OHOrCHCTHYESCKMH 3aKOH; M3Y4CHHE
AMWHOKHCIOTHOM IOCIENOBATENPHOCTH O€JKOB —pa3HBIX OpPraHM3MOB; OHOXMMHYECKAs
TOMOJIOTHS; MOAEIUPOBAaHHE SBOIIFOIIHH.
HarpaBlieHns ¥ IMyTH SBOJIOIME. BHomormaeckuit mporpece d OHONOTHIECKHUH perpecc. [IyTH
JOCTIDKEHHS OMONOrHYecKoro mporpecca: Mopdodusmonormdeckuii mporpece (apomopdos),
pavoaanTanys, Mopbodusmonorudeckuil perpecc (ofmas nerenepamus). buromormueckui
perpecc 1 BeIMEpanue opraHu3MoB. COOTHOIICHHUE U YepeIOBaHNE HAIPABICHIH IBOJIFOIAH.
DopMEl  HAIPABICHHONH 3BONIONMM: (QUWICTHYECKas, [UBEPICHTHAd, KOHBEPICHTHAT M
mapajiieNbHasl.
O6mue 3aKOHOMEPHOCTH SBOJIOIMH. 1IpOrpeccHBHAs HAIpPaBIeHHOCTh. HeoOpatuMocTh
SBOIIONHH. IIPOMCXOXKIEHHE OT HECIEIMaNM3UpOBaHHEX —IpenkoB. IIporpeccupyromas
creLManu3anys. AJAnTHBHAS paguarus. UepeIOBaHHE TITABHEIX HAIPABICHUN 3BONIOLHM.
HepaBHOMEpPHOCTH SBOIIOIMH.
VcKopeHne TEMIIOB 3BOMonUd. HeorpaHMaeHHOCTh 3BOMONHH. JleMoHCTpanuu
TaONHUI, CXeM, PHUCYHKOB, OGuoreorpadmdecKux KapT, HUTFOCTPUPYIOIIUX METOIBI H3Y4CHHUL
SBONIOIMM;, KOJUIEKIWH, repbapuweB, MyJIDKEH MCKONAEMBIX  OCTATKOB — OPraHM3MOB,
TOMOJIOTHYHBIX, AHATOTHYHEIX, PYAMMEHTApHBIX OPIaHOB M aTaBU3MOB; IIOPTPETOB YYEHBIX,
BHECIIMX BKJIAJ B U3yUEHHUE OBOIIOIIMH. '

Paznen 4. BosauKHOBeHHe U pa3BHTHE *KU3HHA Ha 3emiie
THIIOTe3b! M TEOPUM BO3HHKHOBEHHS JKM3HM Ha 3eMile: KpealHOHM3M, CaMOIIPOU3BOJIBHOC
3apOKIEHMe, CTAlMOHApHOE COCTOSHHE, maHcmepmus, 6Ouomoss. Ombrtsr . Penw, JL.
Crammannagn, M. Tepexosckoro, JI. ITactepa. Koauepsaraas rtwmnotesa A.M. Omnapuna,
runoresa nepprgHoro 6ymbona Jix. Xonne#Ha, renetuyeckas runoresa I'. Mémnepa.
OCHOBHBIE STalbl HEOPraHWYecKod opomroruu. llnaHerapHas 3SBOMONUs. XHUMHYECKas
5BONIOIMS. AGHOTeHHBI CHHTE3 OpraHWYEeCKHX BemecTB u3 Heopranmdeckux. Ombir C.
Munnepa, I'. IOpu. OG6pasopaHue HOTHMEPOB W3 MOHOMepOB. KoareppaTHBIE Kallld H
Mukpochepsl. [IporeHomnpl. PuGozumel. PopMupoBaHue MeMOpaH M BO3HMKHOBEHHE
MPOOUOHTOB.
Hawano opraHmdeckoif 3Bomonau. [losBICHHE MEPBEIX KIETOK. DBOMIONMSA MeTadomm3Ma.
DBOIIONHS HEPBEIX KIETOK. [[POKapHOTEl U SyKapHOTHL [ MIIOTE3bI IIPOUCXOXKACHUL SyKapuoT
(Membpanorenesa, cuUMOMOreHe3a). BO3HMKHOBEHHE  OCHOBHBIX — IapCTB  SYKapHoOT.
®dopMupOBaH¥E HEKICTOIHBIX OPraHA3MOB W WX 3BONIONMOHHOE 3HAYCHHUE.
OCHOBHBIE 3TAIbI SBOJIOIMH PACTUTENLHOrO Mipa. OCHOBHEIE apOMOP(O3BI ¥ UIHOAJAIITAIAH.
XKwussb B Boze. IlepBrie pacTeHus — BOZOPOCITH. Berxom Ha cymy.
Ilepeoie crmopoBble pacTeHus. OCBOCHME X 33aBOSBaHHE CYIIH MaIOPOTHUKO0Opa3HEIMH.
Venoxnaenue pasMHOKeHUSA. CeMEHHBIE PACTCHHUSL.
OCHOBHEIE YE€PTHI SBOJIFOIUN PACTUTENILHOTO MUPA.
OCHOBHEIE STallbl 3BOIONUM KHUBOTHOro Mupa. OCHOBHBEIE apoMOp(O3El U HIXOATATTALAH.
[lepeble kuBOTHBIE — mpocTedimme. Crenuanuzanps ¢ IOMUMEPH3ANMS  OPraHesL.
Iuddepenrnuanus kietok. [lepBble MHOTOKJIETOYHBIE JKMBOTHBIC. JIBYXCIOMHEIE JKMBOTHBIE —
KUIIEYHOIIOIOCTHEIE. [IepBhle TPEXCIOWHbBIE KUBOTHBIE — IUIOCKHE 4epBU. [IepBBIA BBIXOHA U
3aBOEBAHME KUBOTHBIMHU cyIny. UnenucToHorue. [IepBbie XOp/I0BEIE XKUBOTHEIE. JKU3Hb B BOZE.
Poi6El. BTOpo#f BBIXOA JKMBOTHBIX Ha CyIIy. 3€MHOBOJHBIE. 3aBOCBaHHME IO3BOHOYHBIMA
’KUBOTHEIMH CyIIH. [IpecMerkaromuecs. IITHIEL
MekonuTaronge. OCHOBHBIC YEPTHL SBOJIOIUH XHBOTHOTO MHUPA.



HcTopus 3eMii ¥ METOMIBI e¢ u3ydeHus. MckomaeMble OpPraHuIecKie OCTaTKH. 1'€0XpOHOTIOTHs
U ee METOJBL. | €0XpoHONMOruyecKas mKaia.
PasBuTHEe XKW3HM Ha 3eMie IO 3paM H IepUojaM: apxei, IPOTepo30H, Mmaneo3od, Me3030H,
KaiHO30M. XapakTepuCTHKa KIMMaTa M TeoNOTHYecKHX mporeccoB. [losgsrneHue, paciBeT H
ruGenb XapakTepHBIX OPraHu3MOB.
CoBpeMeHHas cucTeMa oOpraHpdeckoro Mupa. OCHOBHBIE CHCTEMAaTHIECKHE TPYIIIIbI
oprarmMoB. ObIas XapakTepPUCTHKA NapcTB U MoauapcTs. COBPEMEHHOE COCTOSHHUE H3yIEHHU
BUJIOB. [leMoHCTpanuu
TaOJIUI, PECYHKOB, (HUIEMOB, HIITIOCTPUPYIOIIUX OCHOBHBIE 3TAllbl PAa3BUTHA OPTaHUYCCKOTO
Mupa Ha 3eMlle; MCKOMAEMBIX OCTATKOB DACTEHMH M JKMBOTHBIX, (OPM OKAMEHEIOCTEM;
rep6apueB  PACTeHHi, KOIGKIMH  JKMBOTHBIX,  BI@XKHBIX  IIPEIapaToB  OCHOBHBIX
CHCTEMATHYECKUX TPYIII OPraHU3MOB.
Paspeu 5. UenoBek — OmoconuajbHast cucTemMa
AHTPOIIONIOTHS — HayKa O 4eloBeKe. Pa3/ielbl U 3a1a9i aHTPOIIOTIOTHA.
MeToBl aHTPOIIOTIOT UK.
CTaHOBJICHHE IIPE/ICTABIEHUH O IPOMCXOXKICHHAY YeloBeKa. Pemuruosmsie Bos3penns. Haydansre
Teopuu: aHTponorennas runoresa JK.B. Jlamapka, cumuansaas Teopust Y. JlapeuHa, TpynoBas
teopust @. DHrenbca.
CXOICTBO M OTIMYHA 4YeloBeKa W JKMBOTHEIX. CHCTeMaTHYeCKOe IONOXKEHHE YeJOBeKa.
CBHUJ/IETENLCTBA CXOJCTBA UENOBEKA C JKMBOTHBIMH: CPaBHUTEIEHOMOP(OJIOTHYECKHE,
SMOPHONIOTHYECKHE, (U3UONOro-OHOXUMHUYECKUAE,  MOIEKYJIAPHO-TEHETHIECKHC. Otnuaus
YeNoBeKa OT YKUBOTHEIX: IIPSIMOXOKICHHE, U3MEHEHHE CTPOCHHUS 4Yepera, PasBUTHE TOJIOBHOIO
MO3Ta H BTOPOH CUTHAIBHON crucTeMbl. CHCTEMAaTHYECKOE U3rOTOBICHAE OPYIHH.
JIBIDKYIIEE CHJNBl aHTPOIOreHe3a: OWOIOTHYeckhe M couuanpHble. HacmencTseHHasd
M3MEHUYMBOCTh M ECTECTBEHHEBIN 0T6Op. I'pymmoBoe coTpyaumdecTBo u obmenme. OpynuitHas
JIeATENPHOCTS M TIOCTOSHHBIE KUaumia. COOTHOIIEHHE OHOIOTMYECKAX U CONUAIIBHBIX
daxTOpOB.
OCHOBHBIE CTaJUM AHTPOTIOTEHE3a: JPUONMTEKM, MPOTOAHTPOI, apXaHTPOIl, IalcOaHTPOIL,
reoanTpolr. HaxoKu HCKOTIaeMBIX OCTATKOB, BPEMs CYIIECTBOBAHMS, POCT, 00BEeM Mo3ra, 06pa3
Ku3HU. Opyaus.
DBOIIOLHS COBPEMEHHOTO 4YeNOBeKa. ECTECTBEHHEIH O0T6Op B MOMyNAUUsX. buomormeckas
SBOJIOIS MHIMBAAOB. MyTalMOHHBINA Tpolecc ¥ HmomaMopdusM. IlomynsiuoHHBIC BOIHEL
npetid TeHOB, MArparyy A «3hdEKT OCHOBATENA» B MOIMY/IAIUIX COBPEMEHHOTO YEJIOBEKA.
UenoBedeckne pacel. llomsrwe o pace. OCHOBHEIE YENOBEYECKHE packl. BpeMsa M MeECTO
BO3HMKHOBEHHUS pac. I MIIOTE3bl MOMUICHTPH3MA U MOHOLEHTpU3Ma. [IpHYMHBL X MEXaHU3MBI
pacoresesa. EIWHCTBO denoBedeckux pac. Kputuka conuansHOro apBUHEI3MA U PacH3Ma.
[IpHCIIOCOBIEHHOCTh eNoBeKa K PasHBIM YCIOBHAM CpPelbl. AJANTHBHBIC THIBL JIEOMCH:
apKTHYECKHH, BEICOKOTOPHBLH, TPOIIMYECKHH, yMEPEHHOTO TOsica. JeloBeK Kak JacTh HPUPOILI
¥ oOmlecTBa. YPOBHH OpraHM3alid deloBeKa: (HU3MUEcKuM, BUTIbHBIN, OMOCOLHMATIBHEIH,
MEHTAIBHBIH, 1yX0oBHBIA. CTPYKTYPEI YPOBHEH, IIPOUCXOISIINE IPOLECCH] M HX B3aHMOCBA3b.
JleMoHCTpaLHH
TAGIAI, CXEM, PHCYHKOB, PENPONYKIMHA KapTHH, BHICODHILMOB, IOKA3BIBAIOIINX BHEIIHMH
06muK B 06pa3 XKU3HU TPEIKOB YENI0OBEKA, CTPYKTYPHOPYHKIIMOHAIBHYIO OPTaHU3aAMIO CHCTEM
OpraHOB Tela 4YeJOBEKa, MyJIDKell OKaMEeHENOCTeH, MPEeIMETOB MaTepHaNbHOM KyIbTYpEHI
IPEKOB YeNoBeKa; MPHMEpPO 30pOBOro 00pasa U3HH.
Pa3nes 6. DKoJI0rHs — HAYKA 0 HA/IOPraHU3MEHHBIX CHCTeMAaX
3apoy/IeHHE U Pa3BATHE 3KOTOrUH B TpyHax A. I'ymGomsnara, K.@. Pynse, H.A. Cegepriona, O.
Texxemst, ©. Knemenrca, B. [llendopaa, A. Tenciu,
B.H. Cykauesa, Y. OnroHa.
Pazens! 1 3ama4un S3K0I0rHd. CBSI3b SKOJIOTHH C IPYTHMHU HayKaMH.



MeToasl SKONOrHH. lloneBBle HaOMIOAEHMS. DKONOTHYECKUH MOHMTOPHHI OKPYKaroIIeH
IPUPOIHON Cpeibl. DKCIIEPUMEHTHI B 9KOJIOTHHA. MoienpoBaHye B 9KOJIOTHH.
JemMoHCTpaNHH

PHUCYHKOB, cXeM, buIBEMOB, ITOKa3BIBAIOIITIX pa3IMIHEIE METOJIBI
SKOJTOTHIECKUAX HCCIENIOBAHMN; IPUOOPOB, MCIONB3YEMBIX B OKOJIOTHH, MOPTPETOB YIECHBIX-
BKOIIOTOB.

Pazmen 7. Opranu3mMsl U cpea 00UTAHHS

Cpenpt oOuTaHUL OpTraHU3MOB: BOJHAS, Ha3eMHO-BO3TyIITHAS, TIOYBEHHAs,
BHyTpHOpraHu3MeHHas. OcCoGeHHOCTH Ccpefl OOHMTaHMA OpraHu3MoB. IIpucriocobnenust
OPraHu3MOB K )KH3HH B Pa3HBIX CpeliaX OOUTaHus.
DKomnorudeckre (GHakTopsl ¥ 3aKOHOMEPHOCTH MX JEMCTBHA. B3anMoJEHCTBHE 3KOJNIOTHIECKUX
daxTopoB. BHONOTHYECKUH ONTHMYM M OrpaHmdmBaronmit daxrop. IlpaBumo muhuMyma IO.
JInbuxa. DKOIOTrMYECKHEe CIIEKTPEI OPraHM3MOB. DBPHOMOHTHEIE ¥ CTEHOOMOHTHBIE OPraHU3MEL
Krnaccupukanus 5K0Norndeckux HakTopoB: OMOTHUECKHE, A0MOTHIECKHE M aHTPOIIOTEHHEIE.
Abuotnueckue ¢aktopel. CBeT M €ro MEHCTBHE HAa OPraHU3MbL JKOIOMYECKHE TPYIIIIBI
pacTeHWH ¥ JKMBOTHBIX 110 OTHONIEHMIO K cBeTy. CurmanbHas poib cBera. DOTONEPHOIU3M.
Temmeparypa u ee [cicTBAC Ha OPraHU3MEL ['OMOHOTEPMHEIE M IOMKHIOTEPMHBIC OPraHU3MBL.
TemmepaTypHble MTPHCIOCOOTEHUS OPraHM3MOB. BIIOXXHOCTh M €€ JIeHCTBHE Ha OpraHu3MBI.
[Tpucroco6nenust OpraHu3MOB K HMOAMEPKaHUIO BOAHOIO Oananca. ['a30BEIf W HOHHBIA COCTaB
cpenpl Ilousa u penbed. [Toroausle 1 KuMaTraeckue haxTopel. [Ipucrnocobnenus opraHu3MOB
K JIEHCTBHIO aOMOTHIECKUX PaKTOPOB.
Buonorndeckue puTMEL [IprCroco6ICeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSAM yCIOBHH
CpeIbl.

Kuzuennsie bopmbl OpTaHU3MOB. Kuznenusle bopmbI pacTeHui.
Kuznenusie popmsl KuBOTHBIX. OcOOEHHOCTH CTPOEHHUS K 00pa3a JKU3HH.
Buortuueckue haxTopsl (B3auMoaeiicTBUS). Buapl 6HOTHYECKHX B3aMMOJEHCTBUA: MYyTyallUu3M,
KOHKYPEHIMsI, XWIIHWYIECTBO, IApa3WTH3M, KOMMEHCAJIU3M, HEWTpATM3M, aMCHCAH3M.
3HadyeHHe OMOTHYECKHAX B3aUMOLEHCTBUM [T CYIMIECTBOBAHISI OPIaHU3MOB B cpeie 0OUTaHus U
B coobmiecTrax. J{eMoHCTpanyu

TabIIuII, CXeM, PUCYHKOB, oTorpaduit, GHUIEMOB, IOKa3BIBAIOIIMX ACHCTBHE
SKOJIOIMYECKHX (HaKTOPOB HAa OPraHW3MBI, OMOTHYECKHE B3aNMOOTHOIIEHUS MEXKITY
OpraHu3MaMH.
JlaGopaTopHble H IpaKTHYeCKHE Pa00ThI

Benenue TTHEBHUKA beronabmroeHuit; CpaBHEHHUE aHATOMUYECKUX
0cOOCHHOCTEH PacTEHHH M3 Pa3HBIX MECT OOUTaHUA

Paznen 8. Dxojioruveckasi XapaKTepHuCTHKA BHAA M NOMYJSIHMH  OKOIOIHYECKas
HHUIIA BHJa. MHOTOMEpHAs MOJens SKomormueckod Humuy JDx. XaruuHcoHa. Pasmeprr
BKOJIOTHIECKOHM HUIIHU U €€ CMEHA.
OKOJIOTHYECKHE XapPaKTEPUCTUKU TMOmyisimun. [lomymsimus Kak OMONOrHYecKas CHCTEMA.
OcHOBHEIE [TOKA3aTe Ty MOMYJIAIH. DKOJIOTHIECKas CTPYKTypa MOy ISIUN: IIPOCTPaHCTBEHHAS,
BO3pACTHAs, [TOJIOBAS, STONOTHYECKas. J[MHaMMKa MOIYJBIIKUY U €€ Peryisiius. THUIlbl TMHAMHAKH
momyssiai. OleHKa YHCICHHOCTH TOmysinui. KpuBsle BEDKUBAHUA. Peryrsnus 4uCIEeHHOCTH
nory sruit. @aKTopsl CMEPTHOCTH U €MKOCTh CPEJIBL.
JemoHncTpanuu
PHCYHKOB, CXeM, IpadHKOB, WLTIOCTPHPYIOUIUX MPOLECCH, IPOUCXOSIINE B IOMYJIAUIX;
repbapreB W KOJUTEKIUH PacTeHHU W JKHBOTHBIX, IPUHAIJIEKANIUX K Pa3HBIM 3KOJIOTHMYECKUM
pacaM OJHOTO BHJIA.
JlaGopaTopHbie H MpaKTHYeCKHe paboThI
Wzyuenne 5KOIOrHYECKON HUIIK Y Pa3HBIX BUAOB PaCTEHUH.
Paznen 9. Coo0mecTBa B DKOJOTHYECKHE CHCTEMBI



Co00MmecTBa OPraHi3MOB: CTPYKTYPHI M CBA3H. BHOIEHO03 — COOOIIECTBO OPraHu3MOB.
CTpyKTypsl 6uoneno3a. CBs3H MeXKITy OpTaHu3MaMi B OHOLICHO3E. OKOCHCTEMEL.
CTpyKTypHBIE KOMIIOHEHTEl SKOCHCTEMBI. KpyroBOpOT BEIIECTB U IIOTOK SHEPIUH B
skocucteMe. Tpodraeckue yposau. Tpodrrdeckue menu u ceTi. OCHOBHBIC II0Ka3aTENM
3KOCHCTEMEL DKomorndyeckre mupamuapl. CBoicTBa GHOTEOEHO30B U THHAMHUKA COOOIIECTB.
[ UK/IH9ecKie H3MeHeH s B GHoreoleHo3ax. [locTymaTenb ble H3MEHCHHS COOOIIECTB —
cykieccun.  IIpHpOJHBIC S9KOCHCTEMEL DKOCHCTEMA 03epa. JKOCHCTEMa CMEIIAHHOrO JIeCa.
CTpyKTypHbIE KOMIIOHEHTEI B TPOpHUIECKAS CETh IIPUPOJHBIX SKOCUCTEM.

AHTPOIIOTEHHEIE 3KOCUCTEMBL. ATPOSKOCHCTEMEL OTIIHTHS arpOSKOCHCTEM OT OHOI€OIEHO30B.
Vp6oskocucTembl. OCHOBHEIE KOMIIOHEHTEI ypGosKkocucTeM. ['oposickas dopa u payHa.
BHOJIOrHYEcKoe 1 XO3IHCTBEHHOE 3HaYeHIe arPOSKOCUCTEM B YPOOIKOCHUCTEM.

BropasHoo6pasue — 0OCHOBa yCTONUMBOCTH 00mecTsa. [leMoHCTpanun

TabMMI, CXEM, PHCYHKOB, (oTorpadui, QUIBMOB, MOKA3bIBAIOIIMX BIHUAHHE a0MOTHYIECKUX U
GrOTHYeCKUX (DAKTOPOB HA OPraHW3MBL, CTPYKTYpy M CBS3H B OKOCHCTEMax; MoJeneH
SKOCHCTEM; CIIOCOOOB SKOOTHYECKOr0 MOHUTOPHHTA.

JlaGopaTopHbie H HpaKTHYECKHE paboThI

MoenapoBatye CTPYKTYp U IPOLECCOB, IPOMCXOIAIINX B SKOCUCTEMAX.
Pasgen 10. Buocdepa — rirodabnas 3kocucTreMa

Brochepa — xupas obonouka 3emiu. PaspuTie npesicTasienui o buocdepe B Tpyaax 9. 3rocca,
B.. Bepuanckoro. OGnactu Ouocdeper m ee cocraB. JKuBoe BEIIECTBO 6uocheprl U ero
bynKIIHN.

3aKOHOMEPHOCTH cymecTBoBanus Oumocdepsl. OcobennocTH GHOCHEPH Kak ro0aTpHON
sKocucTeMEL KpyroBopOTHI BEMECTB B OMOTEOXUMUISCKUE IIUKIIEL

PuTMHYHOCTS SBICHUH B Orocdepe.

3oHAMBHOCTE 6rocdeprl. OcHOBHBIE OMOMEI CymH. [[eMOHCTpauuu
TabuI, CXeM, PUCYHKOB, doTorpaduif, GuIbMOB, TTOKA3bIBAIOIINX CTPYKTYPHBIE KOMIIOHCHTEI
6rocdepr!, OHOreOXMMUYECKHIE IPOIECCH KPYTOBOPOTA BEIIECTB M IIPEBPAICHAE SHEPIUH B
6rocdepe; pasHooOpa3rue OCHOBHEIX OMOMOB 3eMITH.
Pazpmen 11. YesroBek U OKpy:Karomiasi cpeaa

YenopedecTro B 6uochepe 3emmm. Brocdepras poins uenosexa. AnTponobuocdepa. ITepexon
6uocdeps B Hoochepy (3. Jlepya, I1. Teitap ne Illapnen, B.M. Bepuanckuit).

BosjeiicTeue dYenoBeka Ha Omocdepy. 3arpssHeHHe BO3TYmHOH cpersl. OxpaHa BO3ZyXa.
3arpsi3HeHHe BOJHOH cpexsl. OXpaHa BOTHBEIX DPeCypcoB. PaspymieHHe MOYBBI M M3MCHCHHC
xuMaTa. OXpaHa TOYBEHHBIX PECYPCOB U 3allUTa KIMMaTa. AHTPOIOTEHHOE BO3JIEHCTBHC HA
pACTHTENBHBI M KEBOTHBIH Mup. Oxpana mpupomsl. KpacHele KHHTH. OC0060 OXpaHseMbIe
IPUPOJIHEIE TEPPUTOPHH. BoTaHHYeCcKre Ca/lbl K 300JI0THYECKUE IapKH.

PalMoHANbHOE IIPHPOJOIONB30BAHIE U YCTOHUMBOE pasutHe. VICTOMEHHE MPHPOIHBIX
pecypcoB. KoHIenmus ycToHIuBOTO pa3BUTHA.

CocyImecTBOBaHKE YeNIOBEYECTBA U IPHPOIEL. 3akonbl b. KoMMoHepa.

Cnob6anmuctaka. MoJenu yrpasisieMoro Mupa. JleMoncTpanuu

¢uneMoB, (Gortorpaduil, HLIIOCTPUPYIOIIMX — BO3NEHMCIBME HeNOBEKa Ha ouochepy;
MEPOIPUATHH IO PAIMOHANBHOMY IPHUPOIOIOIB30BAHMIO, OXPaHE BOJ, BO3/yXa, IIOHBEL
pAacTHTENBHOTO ¥ JKMBOTHOTO Mupa; (ororpadmit u repbapueB OXpaHAEMBbIX pacTeHui u
KHUBOTHBIX KpacHoi KHUTH P@; MOPTPETOB YICHBIXOKOIOTOB.



3. TemaTrudeckoe NJIAHHPOBAHHE

10 xiace
No Tema ypoka KonuuecTtro
/I JacoB
Pasneu 1. Buosorudeckue cHCTEMBI, HPOIecchl U HX U3y4YeHHe (2
gaca)
1 Opranu3arus OUOIOTHYECKUX CUCTEM 1
2 | Pa3Hoob6pazue 6MONOTHYECKUX CUCTEM U IIPOLECCOB 1
Pasgen 2. llutosorusi — Hayka o kjierke ( 2 yaca)
3 HcTopust OTKPBITHS B U3ydeHus KieTku. Knetounas Teopus 1
4 MeToas! U3ydeHHs KIETKH 1
Pasgen 3. Xumudeckasi opranuzanusi KieTkd ( 6 4acoB)
5 Bopga n MuHepanbHBEIE BEIIECTBA 1
6 | benku. CoctaB u cTpoeHHe OEIKOB I
7 CpoiicTBa ¥ QyHKITHH OETIKOB 1
8 YreBobl 1
9 JInm e 1
10 | Hykneunossie kucnotsl. Ctpoenue u ¢oynkiuu JHK, PHK, ATO 1
Pazgen 4. Ctpoenne i pyHKUHH KJIETKH (S 4acoB)
11 | IInasmameMMa H KIeTOYHASI CTEHKA, | [mTormazma 1
12 | MeMOGpaHubIle OpraHOHIbI KIETKH 1
13 | Hememb6paHnHbIe OpraHOUIBI KIETKH I
14 | Anpo. IIpokapuoTHas KieTKa 1
15 | O6obmenue 1
Pasznen 5. OGMen BemiecTB U MpeBpalieHAe JHEPTrUH B KiaeTke (8
YaCoB)
16 | AcCHMUIALNS ¥ JUCCHMIISIIVS — IB€ CTOPOHEI OOMEHA BEIECTB 1
17 | ®epmentaTuBHBIE peakud. DEPMEHTEI 1
18 | Ilmactuueckuit oomen. @ortocunte3. CreTonas daza 1
19 | ®orocuntes. TemHoBas daza 1
20 | XemocuHTE3 1
21 | DuepreTnyecknii 0OMEH 1
22 | brocunTes Genka 1
23 | Perynsamus oOMEHHBIX IPOLECCOB B KIIETKE 1
Pasnen 6. JKnmsnenubiii nukJ kiaeTku (4 gaca)
24 | KitleTo9HBIN IUKII ¥ €0 HEPUOLE] 1
25 | Matpuunsiit cunte3 JTHK. Xpomocombl. XpoMOCOMHBIH HA00p KIETKU 1
26 | Ienenwne kieTku. MuTo3. AMHATO3 1
27 | O6obuieHue 1
Pasjen 7. Crpoenue u pyHKIHH opranu3mMoB (8 gacos)
28 | Opranu3M Kak eguHoe nenoe. TKanu ¥ Oprafsl 1
29 | Onopa Tena y pacTeHu i OECIIO3BOHOYHBIX KHUBOTHEIX. CKeneT 1
ITO3BOHOYHBIX J)KHBOTHBIX
30 | /IBmxeHue OpraHu3MOB 1




31 | CkenerHas MycKyJarypa 1
32 | IluTanue opraau3MoB 1
33 | JlprxaHue OpraHu3MOB 1
34 | Tpancmopr BemecTB y opranusmMos. KposooOpamenune 1
35 | Brimenenue y OpraHu3MOB 1
36 | 3ammTa opranu3MoB. IMMyHHTET U HMMYHHAsI CUCTEMA 1
37 | PasmpaxuMocTh U pedIeKTOPHAS PETYILIHS OPraHu3MOB 1
38 | 'ymopanbHast pery s y OpraHu3MoB 1
39 | O6obuienne 1
Pa3zpgen 8. PasmHoKenue H pasBUTHE OPraHu3MoB (6 4acoB)
40 | ®opMbI pa3MHOKEHIS OPraHU3MOB 1
41 | Metios 1
42 | 'ameToreHes y )KUBOTHEIX. POCT U pa3sBUTHE JKMBOTHBIX 1
43 | OmIooTBOPSHHUE U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX 1
44 | Pa3sMHOXCHUE U Pa3BUTHE PACTEHUM i
45 | Hexnerounsie GOPMEI )KH3HUA — BUPYCHI 1
Pazpnen 9. I'eneTuka — HAyKa 0 HACJAeICTBEHHOCTH H H3MEHYHBOCTH
opranusmos (1 gac)
46 | VcTopusi CTAHOBIICHUS U Pa3BUTHA FeHeTHKH, OCHOBHBIC TCHETHIECKUE 1
IIOHSTHS ¥ CAMBOIEL. MeToIbl TeHETHKH
Pa3nen 10. 3akonomepnocru HacaexoBanus (10 gacos)
47 | MoHOTHOPHIHOE CKPEIUBAHIE 1
48 | TloHOE ¥ HEMOIHOE JOMUHUPOBaHNE. AHAIU3HUPYIOIIEE CKPEIIHBAHHUE 1
49 | TuruOpHuiHOE CKpEIMBAHUE 1
50 | CuemeHHOE HaclIeqOBaHUE IPA3HAKOB 1
51 | XpomocoMHasl TeOpHsl HACIEICTBCHHOCTH 1
52 | I'eneruka nona 1
53- | Pemenue reHETHYECKUX 3a1a4 3
55
56 | O6obmenue 1
Pa3jen 11. 3akoHOMEpPHOCTH H3MEHYHUBOCTH (5 9acoB)
57 | I3aMeHunBOCTE IPU3HAKOB 1
58 | MoaudukanuorHast B3MEHYUBOCTh 1
59 | HacnencTBeHHast H3MEHUYHUBOCTh 1
60 | I'emoTHIIIYECKHE MyTallul 1
61 | 3akOHOMEPHOCTH MYTAllMOHHOIO IIPOIlecca 1
Pazgen 12. 'emeruxa denoBeka (3 4acoB)
62 | I'enoM yenosexka. MeTO bl H3y4EHUs TEHETHKHU YEIOBEKA 1
63 | HacnencreenHsle 3a00JIeBaHUs YEJIOBEKA 1
64 | 3HaueHMe TEHETUKYU JUIS MEAULIMHEL 1
Paznen 13. Cenekuust oprannzmos (3 gaca)
65 | Cenexnus Kak mporecce i Hayka. VickyccTBeHHBIH 0TO0p 1
66 | DKcHnepuMeHTANBHEIN MyTareHes. Ilonydenue momuIonaoB 1
67 | Bayrpusunosas rubpuusans. I'eteposnc. OtjanenHas TuOpuIn3ams 1

Paspgen 14. buorexHoJiornd (2 4aca)




68 | BroTexHOIOTHS KaK OTpacilb IPOU3BOJICTBA 2

HTtoro: 68
11 kJaace

No Tewma ypoka Komuuectro

/Tt 9acoB
Pasgen 1. Mcropus 9B0TIONHOHHOIO y4eHns (4 gaca)

1 3aposKIeHUE SBOIIOIIMOHHEIX IIpeicTaBIeHUH. 1lepBEIe SBOMIOIOHHBIE 1
KOHIEIITUH

2 ITpeanoCEUTKE BO3HUKHOBEHMS NapBuHU3Ma. HaydHas pedrensHoCTe Y. 1
JapBuHa

3 Opomonus BU0B B npupoze (o Y. Jlapeury) 1

4 PazpuTne sBomoIonHOM Teopun Y. lapeuHa 1
Pazgen 2. Mukpo3sosronus (6 4acos)

5 ['eHeTryecKye OCHOBEI SBOIIOIHAN 1

6 Jprokympie ciutel (pakTophl) SBOIOLUN 1

7 EctecTBenHbI 0TOOD 1

8 [Tpucroco0IeHHOCTh OPraHUu3MOB 1

9 Bun, ero kputepun U CTpyKTypa 1

10 | Bumoo6pazoranue 1
Paznen 3. Makpo3ssosronus (S 4acoB)

11- | JlokazarensCTBa 3BOJIOIUN 2

12

13 | HampaBienus ¥ yTH 3BOJIEOLIAHI 1

14 | ®opmel HallpaBIEHHON SBOJIIOIAN 1

15 | O6obmeHue )
Pasnen 4. BosuuknoBenne u pa3sutue xu3Hu Ha 3emuie ( 10 gacos)

16 | TMIOTE3EI ¥ TEOPHH BO3HUKHOBEHIUS KU3HU Ha 3eMJIe 1

17 | OcHOBHBIC ATAITBl HEOPTAHUYECKON DBOIIOLIUN 1

18 | Hagano opraHu4ecKoil 3BOJIIOIHH 1

19 | Pa3BuTHe XM3HHU B apxee U MPOTEPO30e 1

20 | Pa3puTHe )KU3HH B IIAJIE030€ i

21 | Pa3BuTHe XXHU3HU B ME3030€ 1

22 | PazBuTue KU3HU B KAMHO30€ 1

23- | CoBpeMEHHAs CUCTEMA OPraHUYECKOT0 MHAPA 2

24

25 | O6obmieHue 1
Paznen 5. YenoBek — 6noconunanbHas cucrema (10 gacos)

26 | AHTPOIOJIOTHS — HAayKa O YEJIOBEKe 1

27 | CX0ACTBO YeNIOBEKA C JKUBOTHEIMU 1

28 | OTraue 4enoBeKa OT JKMBOTHBIX. J{BIDKYIIIME CHIIBI aHTPOIIOIEHE3A 1

29 | OCHOBHEIE CTAIUH aHTPOIOTeHe3a: JpuonuTeku. [IpoToanTpon — 1
MPEIIIeCTBEeHHUK YeJIOBEeKa

30 | ApxaHTpon — IPEBHEUIINN YEIIOBEK 1

31 | ITaymeoanTpon — OpEeBHUHN 9ETIOBEK 1

32 | HeoaHTpon — 4eIOBEK COBPEMEHHOIO TUIIA 1

33 | DOBomoIus COBPEMEHHOIO YEIOBEKA 1




34 | YenoBedecKUe pachl: BpEMsI, MECTO M IPUIHMHEI BO3SHUKHOBCHHMS 1

35 | O6obmeHue I
Pa3zpest 6. DxoJiorust — HayKa 0 HaJOpraHu3MeHHbIX cucTeMax (1 gac)

36 | 3apokIeHHE U pa3BUTHE SKOTOruH. MeToIbl S9KOIOTur 1
Paznen 7. Opranusmsl 1 cpena ooutanus (9 4acoB)

37 | Cpenbl obuTaHUS OPraHU3MOB 1

38 | Oxomormueckue HaKTOPE U 3aKOHOMEPHOCTH MX JEHCTBUS 1

39 | CeeT KaK 3KONOTHIecKUi GaKTop 1

40 | Temmeparypa Kak 9KOJIOTHIECKUH HaKTop 1

41 | BiaXHOCTh KaKk SKOJIOTHYEeCKUH (akTop 1

42 | T'a30BEIH B HOHHELA cocTas cpenbl. [Toua Kak 5KOJIOTHIECKUH hakTop 1

43 | Buonornyeckue pUTMEL [IpucrocoONEHHs OpPraHM3MOB K CE30HHBIM 1
M3MEHEHUIM ycIoBui cpenbl. XKusHeHHas GopMa OpraHu3MoB

44 | BroTH4eCcKue B3aUMOIEUCTBHUS 2

45 | Ob6obmenue 1
Pazgen 8. Dkojiornyeckasi XapakTepHCTUKA BUJA U nonyasanuH ( 4
gaca)

46 | Oxomormyeckas HUIIA BUJA 1

47 | DKOIOTHYECKUE XapaKTEPUCTUKH IOILYIIAIUH 1

48 | Dxomorugeckas CTpyKTypa HOILYJIAIHAN 1

49 | JlunaMuKa MOy U €€ PETYJIIAIHsL 1
Pazngen 9. CoobmecTBa ¥ 3K0JOrHIecKHe cHcTeMbl (6 4acoB)

50 | CoobmiecTBa OpraHU3MOB: CTPYKTYPEL B CBSI3H 1

51 | DxocucreMel. KpyroBopoT BemecTB U NOTOK 3HEpruH. OCHOBHEIE 1
TIOK&@3aTeI SKOCUCTEM

52 |

53 | CpoiicTBa GHOr€OIEHO30B M THHAMMKA COOOIECTB 1

54 | IlpupomHBle ¥ @HTPOIOTEHHBIE SKOCHCTEMEL 1

55 | buopasHooOpa3ue —  OCHOBA YCTOMYMBOCTH 1
co00IIECTB

56 | Obobmienue 1
Pasnes 10. buocdepa — rinodaapHas 3kocucTemMa (3 9aca)

57 | buocdepa — xuBast 000109Ka 3EMIU 1

58 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1

59 | OcHOBHEIE OMOMEI 3eMIIH 1
Pazpmen 11. YesnoBek 1 okpy:xaromasi cpeaa (9 4acos)

60 | YemoredecTBo B brochepe 3emin

61 | PagmanuroHHOE 3arps3HEHUE CPEEI

62- | 3arpssHeHue BO3MyImHOM cpenbl. OXpaHa BO3ayXa

63

64- | 3arps3Henue BoAHOM cpempl. OxpaHa BOIHEIX 2

65 | PecypcoB. AHTPOIIOT€HHOE BO3IEHCTBAE HA PACTUTENBHBIA M XXUBOTHEIA
MUD

66 | PamuoHampHOE MPUPOJIOIOIE30BAHUE U YCTOMYUBOE PA3BUTHE. 2

O600mEeHue

Hroro:

66
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