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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buosorus" (manee - 6uonorus) Ha
YpOBHE CpeiHero olIiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoit
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil MmporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MPEAMETHOM  00JacTH
«EctecTBeHHO-HayuHble npeameTel». CornmacHo mnonoxenusm PI'OC COO
npoduiibHbIe Y4eOHbIE NpPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIIOTCS criocoOooM audpepeHimanun o0ydeHus Ha ypOBHE CpeIHero o0Iero
o0pa3oBaHMsI M MPU3BAaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM
o0lUM, CpeIHUM OOIIKUM, CpeAHUM MNPOGEeCcCUOHANIBHBIM W  BBICIIMM
oOpazoBanueM. B To ke BpeMsi KaxAblid U3 3TUX YUEOHBIX MPEIMETOB JOHKEH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX M Pa3BUBAIONIMX 3aJ7a4, CBS3aHHBIX C MpodopUeHTAIUEH
oOydJaronmuxcsi M CTUMYJUPOBAaHHEM HHTEpeca K KOHKPETHOW OO0JacTH
HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OWOJOrMed, MEIUIIMHOW, JKOJIOTHEH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy npeamery "buonorus” ga€T mpeacTtaBieHHE O
IEeIW W 3a7a4ax U3ydeHus ydeOHoro npeameta «buonorus» Ha yriyOn€HHOM
ypOBHE, omnpenensieT 00s3aTeIbHoe (MHBApUAHTHOE) MIPEIMETHOE COJIepIKAHUE,
€ro CTPYKTypHpOBaHHE MO pa3jesiaM U TeMaM, pachlpeiejieHHe IO Kiaccam,
PEKOMEHJIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUS] y4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKH Y4eOHOro Mpoiiecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuaronuxcs. B mporpamme mno Ouosoruu
pean30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C H3Y4YEHHUEM OHMOJIOTUM HA YPOBHE
OCHOBHOro obOmiero oOpa3oBaHus, Omarogaps dYemMy MPOCMaTPUBACTCS
HANPaBJICHHOCTh HA TOCJEIYIONIEe pa3BUTHE OMOJOTUYECKUX 3HAHHM,
OpUEHTHUPOBAHHBIX HAa (POPMHUPOBAHKE €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUNA O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOTr0 OTHOIICHUS K OKpYKalllew mnpupojHoil cpeae. B
IporpamMme Mo OMOJIOTHUU TaKKe MOKa3aHbl BO3MOXKHOCTH y4e€OHOTO MpeaMeTa
«buonorus» B peanmmzanuu TpedoBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3ylibTaraM OOYy4YEeHHS U B
(GbopMHpPOBAaHWK OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOU JEATEIHLHOCTH
0Oy4Jaronuxcsi M0 OCBOCHUIO COJEPKaHUsSI OMOJIOTMYECKOro 0Opa3oBaHUSI Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHuUs.

VYuebubiit  mpeamer «buomorus» Ha  ypoBHE CpeAHEro  OOIIEero
oOpa3oBaHHs  3aBepiiaeT OWOJOTHMYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPUEHTHUPOBAH Ha PACHIMPEHHUE U YriayOJeHue 3HAaHUN OOYyJaroNIuXCcsl O )KHUBOU
MPUPOJIE, OCHOBAX MOJICKYJISIPHOM M KIJIETOYHOW OMOJIOTUM, IMOPHUOJIOTUU W
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne yueOHOoro mpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYYAIOMIMXCS K MOCTEAYIOMEMY MOTYYCHUIO
Ouonornueckoro o0Opa3oBaHWsI B By3aX W OpPraHU3AIMAX  CPEIHETO
npodecCHoHaIbHOTO 00pa3oBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET
cucteMa OMOJIOTHYECKUX 3HAHUH, MOTYYEHHBIX TPU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYECKUX pa3iesioB OWOJIOTMHM Ha  YPOBHE



OCHOBHOTO o00Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOIYYAIOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSI O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIUX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKJIOYEHBI  OHOJIOTMYECKHE
CBEJICHUS TPUKJIAJHOTO U TOHUCKOBOTO  XapakTepa, KOTOPbIE MOXKHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCJIEIYIOUIEro BbIOOpa Mpodeccuu.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMH, TOJYYEHHBIMU OOYYaIOIIUMHCS TPU U3YYCHUH (PU3MKH, XUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMbl mo ydeOHOMy mpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo WM, W3y4aloTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allMU, BOJIOLUHA OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs OUOJIOTMYECKOTro pa3zHooOpasus IuiaHeTsl. Tak, B 10
KJIacC€ M3Y4yaloTCsl OCHOBBI MOJICKYJISIPHOW M KIJIETOYHOM  OHOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OWOJOTUH, aKTYaJu3UPYIOTCS 3HAHUS OO0ydYarouuxcsi II0
O0OTaHUKE, 300JI0TUH, aHaTOMHUH, Qu3nonoruu uenoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHUHU U yueHue o duocdepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTh OCBOCHHE
oOyJaronuMucss OMOJOTUYECKUX TEOPUM M 3aKOHOB, WUJCH, MPUHIUIIOB H
paBui, JISKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUN O CTPOEHUHU, MHOTOOOpa3uu U OCOOCHHOCTSIX KJIETKU, OpraHu3Ma,
MOMYJISIUU, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIIUXCS HAYYHBIX JTOCTUKCHUSX,
COBPEMEHHBIX  HCCIICIOBAHUAX B  OHOJOTHUH, TPUKIAJAHBIX  ACIEKTaX
Ouonornyeckux 3HaHWW. Jlns pa3BUTHA W TNOJJEp)KaHUS  HUHTEpeca
oOydaroruxcst K  OWOJOTMM  Hapsigy CO  3HAYUTENIBHBIM  00BEMOM
TCOPCTUYECKOr0 Marepuana B COICPXKAHUM IMPOTPaMMbl IO  OHOJIOTHH
MPELYCMOTPEHO 3HAKOMCTBO € HCTOPHEH CTAHOBJICHHS M Pa3BUTHs TOH WA
MHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOC)KHBIX YUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKHUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
YypOBHE —  OBJAJEHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYpPHO-
(GYHKIIMOHATBHOM  OpraHW3allid  JKUBBIX CHCTEM  pa3HOTO paHra u
npruoOOpEeTeHNEe YMEHHUI HCTIOIB30BaTh 3T 3HAHUS B (DOPMUPOBAHUM UHTEpPECa K
omnpenenéHHor obyacT TMPOodEeCCHOHAIBHOW JCATEIbHOCTH, CBS3aHHOW C
Ouonorven, WM K BHIOOPY Y4eOHOTO 3aBeJACHUS IS MPOJOJDKCHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

JocTibkenue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
yrayOnEéHHOM YpOBHE 00€CIIeYnBACTCS PEIICHUEM CIICTYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbl OHOJOTWYECKUX 3HAHWM: 00
OCHOBHBIX OHOJIOTHYECKUX TEOPHSIX, KOHIEMIUIX, TUIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M TpaBWjaX, COCTABISIONIUX COBPEMEHHYIO €CTEeCTBEHHO-
HAy4YHYI0O KapTUHY MHpa; O CTPOCHHH, MHOTO000pa3suu U OCOOCHHOCTSIX
OMONOTUYECKUX CUCTEeM (KJIeTKa, OpPTraHW3M, TOIMYJISIuUs, BUJ, OHOTEOIeHO3,
ouocdepa); O BBIIAIOIMIMXCS OTKPBHITUAX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OMOJIOTHH;

O3HAaKOMJICHHE OOYyYalIMUXCA C METOJaMHU TO3HAHUS JKUBOW TMPHUPOIBI:
MCCTIEIOBATEIbCKUMU  METOJaMH  OHOJIOTUYECKUX HayK (MOJICKYJISAPHOU U
KJIETOYHOW OHOJIOTHH, SMOPHOJIOTMH W OWOJOTHUW pPa3BUTHsI, TEHETUKH U
CEJIKIIMM, OWOTEXHOJOTMM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH,



AKOJIOTMH); METOJAMH  CaMOCTOATEIBHOTO TMPOBEACHHUS  OHOJOTMYECKHX
UCCJIeIOBaHU B JabopaTopud W B Hpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaAMOCTOSITEIIbHO HAaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OUOJIOTHYECKYI0 MH(DOPMAIUIO; MMOJIb30BaATHCS
OMOJIOTUYECKONH TEPMUHOJIOTUEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJIoBeueCTBa; OIEHUBATH TOCIEIACTBUS CBOECH NEATEILHOCTH IO
OTHOUIEHUIO K OKpYy)Karoulehd MPUpOJHON cpejie, COOCTBEHHOMY 3JI0POBBIO U
3I0POBBIO  OKPYXAIOIIMX JIIOJIe; OOOCHOBBIBATH U  COOMIOAATh  MEpbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJia MTOBEJACHUS B IPUPOIC
U oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEIbHOCTH B
YpE3BbIYAMHBIX  CUTYyallMsIX MNPHUPOJAHOIO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbIC HAYUYHbIE OTKPBITUS B 00JIaCTU OMOJIOTHH;

pa3BUTHE Y  OOYYalOlIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEJOBAHUSIMHU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOiieMamH,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEICHMUSI
AKCIIEPUMEHTAIBHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX  3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCITUTAHUE Y O0YYAIONINXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOU MPUPOJIC
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM U SBJICHUSM; (OpMUpOBaHHE
AKOJIOTUYECKOM, TeHETUUECKOW IPaMOTHOCTH, OOIIEH KyJIbTYphl TOBEJACHHS B
IPUPOJIC; MHTETPAIlUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolUMUCS KOMIIETEHTHOCTH B palMOHAIBHOM
IPUPOAOIIOIH30BaHUU (COOIIOICHUE MPABUI TOBEACHUSI B MPHUPOJE, OXPaHBI
BUJIOB, DKOcHUCTeM, Ouochepbl), COXpaHEHUU COOCTBEHHOTO 370pOBbI U
3MI0POBbSl  OKpYXKaOMIMX  Jiroged  (coOmrojeHuss Mep  NpodUIAKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€e30MMacHOCTH JKU3HENEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM U YMEHUM B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEYIOIIEMY MPOQPECCHOHAIIBHOMY CaMOOIPENEIEHNI0, B COOTBETCTBUU C
WHIVNBUYyaJIbHBIMU UHTEPECAMH U IIOTPEOHOCTSIMU PETHOHA.

OOmiee 4YMCIO YacoB, OTBEJACHHBIX Ha UW3y4deHUE OWOJOTHU Ha
yrayOJeHHOM YPOBHE cpeaHero oOiero odpazoBanus, coctarisier 204 yaca: B
10 xnacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102 gaca (3 4gaca B
HEJIEIIO).

OT60p opraHu3alMOHHBIX (HOPM, METOJIOB M CPEJCTB O0yUEHHS OHOIOTHUH
OCYIIECTBIISIETCS C YYETOM CHelU(DUKU €Tr0 COJEp>KaHUs U HAIPABJICHHOCTH Ha
POJOJDKEHNE OMOJIOTMYECKOr0 O0pa3oBaHUsS B OPTraHU3aIUsAX CPEIHETro
MPO()eCCUOHAILHOTO U BBICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpH OOy4eHMH OHOJOTMU Ha YriyOJaEHHOM
YPOBHE SBIISICTCSI MPOBEJECHUE JTA0OPATOPHBIX M MpaKTHUecKux pador. Taxxke
ydqacThe  OOyd4aromuxCsi B  BBINOJHEHWHM  MPOEKTHBIX W y4eOHO-
HCCIIEIOBATEIbCKUX Pa0OT, TEMaTWKa KOTOPBIX OMPECSACTCS YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MaTEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
MIPUPOIHBIX YCJIOBHUI.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BuUTHs Ouosiornu. buonormyeckue Hayku M H3ydaeMble UMU MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHbIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa. lIpodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJOBEKa: MEAMIIMHE, CEIbCKOM
X0351CTBE, IPOMBILIJIEHHOCTH, OXPAaHE MPUPOIBI.

JeMoHcTpanumn

[Toptpersi: Apucrtotens, Teodpactr, K. Jlunneir, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7)KuBble cuCTeMbI U X U3yYeHHUE

XKuBble cucTeMbl Kak mpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IUHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTb U YIOPSAAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpIraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3APAXKUMOCTD, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluy >KHUBBIX CHCTEM: MOJICKYJIAPHBIA, KJIETOYHBIM,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporeccrl, mpoucxoasIue B JKUBBIX
cuctemax. OCHOBHbBIC MPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIecTBOBAHMS
matepund. Hayku, wu3yvarommue >KUBBIE CHUCTEMbl Ha Pa3HbIX YPOBHSX
OpraHu3alyu.

N3yuenue xxuBbIx cucteM. Meroabl Onosnorudeckoit Hayku. Habmroaenue,
U3MEpPEHUE, DOKCIIEPUMEHT, CcUCTeMaTu3auus, MertaaHaim3. [loHsatue o
3aBUCMMOW M HE3aBUCUMOW repeMeHHoU. I[lmanupoBanue skcnepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotes3a. [lorstue BoIOOpKU U e€
JIOCTOBEPHOCTh. Pa3dopoc B Omonornyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJIYYEHHBIX PEe3yJbTaToB. [IpUUMHBI UCKa)KEHUS PE3yJIbTAaTOB SKCIEPUMEHTA.
[TonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuun

Tabmuubr 1 cxembl: «OCHOBHBIC TPHU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alMU KUBOU
npupoab», «CTpoeHre >XKMBOTHOM KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opraHuszmay, «buoreornenos», «buochepar, «MeTtomb
W3yYECHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHoe  00OpyIOBaHWE JIsi  TPOBEICHUS
HaOJII0ICHUH, H3MEPCHHH, SKCIIEPUMEHTOB.

IpakTnueckass padora «Vicronb3oBaHWE pPa3TUYHBIX METOJIOB IMpHU
M3YUYEHHH )KUBBIX CUCTEM.

Tema 3. buosiorusi KJieTKku



Knerka — cTpykTypHO-QyHKIIMOHaNbHAA eauHuLA >kuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopust (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OHOJOTUU: MHUKPOCKOMUS,
xpoMmarorpadusi, 3IeKTpodope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DJIEKTPOHHBIN
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETONOB KJIETOYHOU OHOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKkpo-, MUKPO- B YJIbTPAMHUKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, pEareHTa, y4yacTUe B CTPYKTYPHUPOBAHUH
KJIETKH, TETUIOPETYNIANU. MUHEpalbHbIE BEIIECTBA KIETKU, UX OHOJIOTHYecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buosormyeckue moauMepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTyphl  OEIKOBOM  MOJIEKYJIBI.
[lepBuunasi cTpykTypa Oeiika, TENTUAHAs CBS3b. BTopuuyHas, TpeTUYHA,
yeTBEepTUYHAs CTPYKTyphl. JleHaTypanus. CpoiictBa 6enkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKIn OENKOB. [IpuoHul.

YrneBoasl.  MoHocaxapuabl,  AUcaxapuibl,  OJHMrocaxapuabl U
noymcaxapuabl. OOmUN TIaH CTPOeHUS U (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuael.  T'mapodunsHO-TUApOdPOOHBIE  cBoMcTBa.  Kiaccudukarms
munuaoB. Tpurmunepuasi, Gochomunuabl, BOCKHU, crepouibl. buonorundeckue
byskiuu aunuaoB. OO0IMe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxknennossie kuciotsl. JJHK u PHK. CtpoeHne HyKI€MHOBBIX KHUCIOT.
Hyxneorunpl. [Tpunmun kommiementapHoctu. [Ipasuio Yapradda. Ctpykrypa
JIHK — nBoiinas crmpanb. MeCcTOHAaXOXJICHHE W OHOJIOTHYSCKHE (PYHKIIMH
JHK. Buaer PHK. ®yuknun PHK B kietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B MoJiekyiie ATO.
buonornueckue Gynkiuu AT®. BoccTaHOBICHHBIC MEPEHOCUUKH, MX PYHKITUU
B KieTke. [[pyeue wnyxneosuompugocgpamor (HT®D). CexBenupoBanue JTHK.
Memoowbl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCJICIOBAaHMUS COCTaBa H MPOCTPAHCTBEHHOW CTPYKTYpbl OHWOMOJICKYJI.
Mooenuposanue cmpykmypel u Qyukyuii OUOMONEKYL U UX KOMNIEKCOS,
Komnviomepuwiii  Ouzatin - u  opeanuueckuil cummes OUOMONEKYI U UX
HEenpupooHbIX AHANO208.

JdemoHcTpanuu



[Toptpersr: JI. Ilommur, JIx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiul, ©. Canrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHue XUMHYECKUX SJEMEHTOB B HEXHBOM
npuponae», «PacnpeneneHue XUMHUYECKUX 3JIEMEHTOB B )KMUBOM MPUPOJIE».

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJIbl BoJbI», «BeniecTBa B coctaBe opraHu3MoBy, «CTpoeHue
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJb», «CTpoeHHEe MOJEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYN JUNuaoB», «HyKienHOBBIE KHCIOTHDY,
«Ctpoenue Mosiekysbl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHE OCJIKOB C  IOMOIIbIO
KaueCTBEHHBIX PEaKIIHil».

Jlabopatopnasi pabora «lccnegoBaHue  HYKJIEMHOBBIX — KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYecKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

CrtpoeHue mpokapuoTHYEeCKON KieTku. KieTouHas creHka Oaktepuil u
apxei.  OcCOOEGHHOCTH  CTPOCHHUS  TeTepoTpodHOM W aBTOTPOPHOM
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass memOpana (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, obneruénnas auddys3us), aKTUBHBIA (MIEPBUYHBIA U
BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponumaemocts MmemOpanbl. Pabota
HATPUM-KAJIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. DK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIUH KJIETOYHOM CTEHKH PACTCHU,

rpu0oB.
[urorutazma.  Iluro3one.  Ilutockener.  [IBUKEHHWE  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnazmarudeckas cetb (OI1C), anmapat [onbKu, TM30COMBI, HX CTPOSHUE
U QyHkuu. B3anMoCBsS3b OTHOMEMOpPAHHBIX OPraHOWAOB KieTKU. CTpoeHue
TPaHYJSIPHOTO peTuKyiayma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ nagkuii (arpaHysipHbIii)
SHJOIUIa3MaTHUeCKuil peTukyinyMm. CekperopHas QyHKIus annapara [onbmxu.
Moougpuxayus 6enxos 6 annapame I'onvoxcu. Copmuposka benkos 6 annapame
Tonvoorcu. TpaHcTIOPT BeIIeCTB B KJETKE. Bakyoin pacTUTENBHBIX KIIETOK.
Knerounsriit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTUIIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckui, JI. Mapeynuc). Ctpoenue u (QyHKIIMM MHUTOXOHJIPUN H
iactu. [lepBuyHbie, BTOPUYHBIC U CIOXKHBIE TUIACTU BT (POTOCHHTE3UPYIONTUX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BHICHINX PACTCHUM.

HememOpanubsie  opranowabl  kietku  CTtpoeHne ©u  (QyHKIHH
HEMEeMOpaHHBIX  OPraHOMIOB  KJIETKU. Pubocombl.  [lpomesicymounvie
Gunamenmol. MuKkpopuIaMeHTbl. AKMuHoBble MUKpopuramernmsi. MpIIICUHBIE
KIICTKH. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1entp. CTpoeHuE U JBIDKCHHE OJKIYTUKOB W PECHUYCK.
MukpoTtpyOouku 1uTomiasmel.  LleHtpuonb. berku, accoyuuposauHvie ¢
MUKpoguiamenmamu u Mukpompyoouxkamu. Momophuie denxu.



SAnpo. Obonouka sapa, XpOMaTH, KapUoIlia3ma, SAPBIIIKH, UX CTPOSCHUE
u GpyHKuuu. AnepHsiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpoOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamur. benxu
XpOMaTHUHA — TUCTOHBI. /[unamuka s0epHou 00070uYKu 8 mumosze. SoepHuili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOCHHUE PYKAPUOTHUYECKON KIeTkn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTENbHOM KieTku», «CTpoeHue
MUTOXOHAPUWY, «AApo», «CTpoeHne MPOKAPUOTUIECKON KIETKN.

O6opynoBanue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTENIbHbIX,
’KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTEpUATbHBIX KIETOK.

Jlaboparopuasi paGora «lI3ydyeHuwe CTpoeHHS KIETOK pa3IUYHBIX
OpraHU3MOB.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHMS [MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMUIIALIMS U JTUCCUMIUIALIMS — JIBE€ CTOPOHBI MeTadoym3Mma. THIIbI
oOMeHa BeIIECTB: aBTOTPO(MHBIN U TeTepoTpodHBIM. YdacThe KuUciIopoia B
OOMEHHBIX Tpolleccax. DHEPreTUUecKoe o0ecreyeHue KIETKU: MpeBpaliecHue
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakiui
KJIETOYHOTO MeTabonuzma. DepMeHTh, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (GEepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-aKTHUBATOPbl U OCIKU-UHTHOUTOPHI. 3aBUCHMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITUI OT Pa3IUYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B
nporecce porocunresa. CBeroBas u TeMHOBas (a3bl. Pomoodvixanue, Cs., Cq. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTh  (oTocuHTe3a. Brusnue
paznu4HbIX (AaKTOPOB Ha CKOPOCThH (OTOCHHTE3a. 3HAUeHHE (POTOCHUHTE3A.

XEeMOCHHTES. Paznoob6pasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTpUPUIUpPYIOINUE OAKTEpHH, JKelle300aKkTepuu, cepoOaKTeprn, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEeMOCHUHTE3a.

AHaspoOHbie opranu3Mbl. Buasl Opokenus. [IpomykTbl OpoxkeHUs U ux
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYAUTENH O0JIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIM3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornyueckoe oOKMCIEHUE, WA KJIETOYHOE JIbIXaHue. Pojb MUTOXOHIpHI
B Ipoleccax  OHWOJOTHYECKOTO  OKHCICHHS. lMKamdeckwe  peakiuu.
OxkuciaurensHoe (ochopuiipoBanne. uepeus MemMOpaAHHO020 2paoueHma
npomonos. Cunmesz AT®.: paboma npomonnoti ATD-cunmaswi. [lpenmytecTra
a’poOHOr0 TyTH OOMEHa BEHIECTB TMepea  aHadpoOHBIM. DPGHEKTHBHOCTH
SHEPIreTUIECKOro OOMEHa.



JdeMoHCcTpanuu

[Toptpetsr: Jx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUil OoOMen»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS TOCTOSIHHBIX U BPEMEHHBIX MUKPOITPENApPaTOB.

JlabopaTopnass padora «l3ydyeHHEe KATAIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCH]Ia BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mpoueccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBennass uHGoOpMAaIus U peajn3anus eé B KIeTKe

Peakunn wmaTpuuHOro cuHte3a. lIpUHOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHHTE3a. Peanusaius HaciaeACTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicrBa. Tpanckpunuus — MatpuuHblil cuare3 PHK.
[IpyHIMIOBI  TPAHCKPUIIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIAPAIIIEIbHOCTD,
acuMMmeTpuaHOCTh. Co3zpeganue mampuynvix PHK 6 sykapuomuueckou xiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoaupoBanue amMuHOKUCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. Opranuzaisi rTeHoMa y
POKApUOT U SYKAPUOT. Perynsanus akTHBHOCTU T€HOB y HpokapuoT. ['munoresa
onepoHa (®. Kako0, XK. MaHno). MonexyrsapHvle mexanusmol IKCNPeCccul 2eH08
y oykapuom. Ponb xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
0OMEHHBIX MPOIECCOB B KieTke. Kiierounbiii romeocTas.

Bupycet — HekjeTouHble (GOpPMBI JKU3HU M OOJIMTaTHBIE Iapas3HTHI.
CtpoeHre TPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, UuHmezpasda.

Bupycubsie 3aboneBaHus 4YelnoBeKa, JKUBOTHBIX, pacteHuil. CIIN],
COVID-19, conmanbHpie 1 MEIUIIMHCKHUE MPOOIEMBI.

Buoungopmamuxa.: unmeepayus u ananuz 6orvuiux maccusos («bigdatay)
CMPYKMYPHLIX Ouonio2udeckux oanHvlx. Hanomexunonoeuu 6 oOuonoeuu u
meouyune. Ilpoepammupyemvie  @dynkyuu  oenxos. Cnocobvt 0ocmasku
Jlekapcms.

JdemoHcTpanumn

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUH.

Tabmuiel m  cxeMbl: «buocuHTE3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knerounséi nuki, ero mepuoasl u peryisius. WHtepdaza m mutos.
OcobeHHOCTH TPOIECCOB, MpoTekaronmx B uHtepdasze. [loaroToBka KIETKU K
nenenuto. IIpecunrernueckuit  (MMOCTMUTOTUYECKUM), CHUHTETHYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTUICCKUIN) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiin cuate3 JAHK — perumkanus. [Ipunuuner penmumkannu JTHK:
KOMIUIEMEHTAPHOCTh, TMOJYKOHCEPBAaTUBHBIA CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexanusm perukannu JJHK. XpoMmocomsl. CTpoenue xpomocoMm. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIH HaOOp KIETKM — KapUOTHUIl. JIAIIIOMIHBIN U
raruiouHbBIM  HAOOpBl XpoMocoM. ['oMosoruunbie XpomocoMbl. [losnoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsuus Mmutotnueckoro nukia kietku. [Iporpammupyemast kiieTouHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxku, cmapenus u euderu xiemox. «lL{ugposas
K1emkay — ouounHgopmamuyeckue Mooenu QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHCcTpanuu

Tabmuubl 1 cxeMbl: «KU3HEHHBIN UK KIETKU», «Mutoszy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHTto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabora «HaOmiomenune muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKPOIIpEnapaTax).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OIHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpOEHUS UM  JKUZHEACITENBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakTtepun, apxeu, OIHOKJIETOYHBIE TPUOBI, OJHOKIECTOYHbIE
BOJOPOCTH, APYrue NpOoTUCTHI. KOJIOHNaNbHbIE OpraHU3MBl.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHusma. TKaHu, OpraHbl U
cucteMbl opranoB. Opranu3M Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenmii. Tumel pacTUTENbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAs!, MPOBOJSIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GYHKIIMA 1 PacTIONIOKEeHUSI TKAaHEH B opraHax pacTECHUM.

TkaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEINAIbHAS,
COCIMHUTENbHASA, MblleyHasi, HepBHAsA. OCOOEHHOCTH CTpOEHUS, QYHKIUN U
PAacMoJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBI OPraHOB JKMBOTHBIX M 4eyioBeKa. OYHKIMU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3mMoB. Kapkac pacrenuii. Ckenerbl OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblid U1 BHYTpeHHUHN ckeneT. CTpoeHue u
TUIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKIJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONU3MBI M HACTUU. JIBH)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIIBI  UX padoTa.

[Iutanue opranu3zmoB. lloryomenue BOAbI, YIJIEKUCIOrO rasa |
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. [IuTanue >kMBOTHBIX. BHYTpHUIOJIIOCTHOE
M BHYTPUKIETOYHOE TMHIIEBApeHUE. lIuTaHue T1O3BOHOYHBIX JKUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luimeBapuTenbHBIE  KEJE3bI.
[InmeBapuTenpHas cucTemMa 4ea0BeKa.



Jlpixanue opranusmoB. Jlpixanue pacreHuil. JlpIXaHue IKUBOTHBIX.
Huddysus razoB uepes NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixatenbHas
noBepxHOCTh. JKabepHoe u Jn€royHoe JbixaHue. JIpIxaHUE MMO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIE O0BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBbI PACTECHHUIA.
TpaHcropT BemECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl W KpoBb. Kpyrum kpoBooOpaiieHus. DBOJIIOLHUOHHBIC
YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u eé perymsus.

Beigenenue y opranusMoB. Beinenenue y pacrenuil. Beimenenue y
#KUBOTHbIX. CokpaturtenbHble Bakyosid. Opranbl BeiaesieHus. Duibrpanus,
CeKpelus MW 00paTHOE BCAachlBAaHME KaK MEXaHU3Mbl pPaOOThl OpPraHoB
BbifieiieHUsA. CBsA3b TMOJOCTH Tela C KPOBEHOCHOW W BBIJACIUTEIBHOU
cucTteMaMu. BbIelleHHe y II03BOHOYHBIX >KMBOTHBIX M 4YenoBeka. [loukwu.
Crtpoenue u pyHKImoHUpoBaHue Heppona. OOpa3zoBaHME MOUH y YEIOBEKA.

3ammTa y OpraHu3MOB. 3allliTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMUCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX pacCTCHHH.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOU 3a1UThI. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3Ma ot 6ose3nel. UmmyHnHas cucrema denoBeka. Kiierounsiii u
TYMOpPaJIbHBIA UMMYHUTET. BpOXKIEHHBIN M TIPUOOPETEHHBIN criennPUIecKuit
UMMYHUTET. Teopust KiloHaIbHO-ceNekTuBHOr0 nMMmyHurtera (I1. Dpnux, ©. M.
bepuer, C. ToueraBa). BocnanutenbHble OTBEThl OpraHu3MoB. Pomb
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Paznpaxxumocts u perymsanus |y opraHu3sMmoB. Pasgpaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3zgpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. OJBOJIIONUOHHOE YCJIOKHEHUE CTPOCHHS HEPBHOU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pedunexc u pednekropHas ayra. be3ycioBHbIEe U yCIIOBHBIE PEQIICKCHI.

['ymopanbpHas peryssnus U SHIOKPUHHASL CUCTEMA )KUBOTHBIX U YEJIOBEKA.
JKenes3pl HSHOOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleMCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW W SHIOKpUHHOW cucteMm. ['mnoramamo-runoduzapHas
cucTeMa.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
BojJIopociny, «baktepuny», «lIpocteitmmey, «Opranbl IBETKOBBIX PACTCHUI»,
«CuctemMbl OpraHoB IO3BOHOYHBIX JKHMBOTHBIX», «BHYyTpeHHEE CTpOCHHUE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTedisy,
«CTpoeHue JIMCTOBOM MIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeTOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpIxarenbHas
cucrema», «HepBHas cucrema», «Koxa», «Mplmeynas cucreMay,
«BbrgenurenbHas cucremay, « HIOKPUHHAsA cUcTeMay, «CTPOECHHUE MBI,
«Ammynurer», «KumeynonosoctHeie»y, «(Cxema MNHUTaHUS  PACTCHUI»,
«KpoBEHOCHbIE CHCTEMBl TO3BOHOYHBIX KUBOTHBIX», «CTpo€HHE THUAPBI»,



«Crtpoenue mianapumn», « BHyTpeHHEe CTpOeHHE J0KAEBOTO UyepBs», «HepBHas
cuctemMa pwidb», «HepBHas cucrema ssarymku», «HepBHas ~cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPENapaThl OJTHOKIECTOYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEIOB, BIIAXKHBIC MpPENapaTrbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMU OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, pacllerieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJ0oBaHUE HJisi JEMOHCTpPAllMU OIBITOB IO U3MEPEHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHBIX JBH)KECHUH, MOJIEINA TOJOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHHE M pPa3BUTHE OPraHM3MOB

®opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U
noyioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALIHNS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmuHoxxenue. [lonoBeie KieTKH, uinu rameTsl. Meito3. Ctaguu
Mmeirio3a. [loBenenne xpomocoMm B meio3e. Kpoccunrosep. buonormyeckuit
CMBICJI M€H03a U MOJIOBOTO Iporiecca. Meio3 U €ro MecTo B )KM3HEHHOM IIUKIIE
OpraHU3MOB.

[IpenzaponpimieBoe paszButue. ['ameroreHe3 y KUBOTHBIX. [lomoBbIe
xene3pl. OOpa3zoBaHME UM pa3BUTHE TMOJOBBIX KiIeTOK. CrnepmaTtoreHes u
ooreHe3. CTpoeHue MOJIOBBIX KIETOK.

OmooTBOpeHHEe W SMOPUOHAIIBHOE pPa3BUTHE IKUBOTHBIX. CrOCOOBI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O pPa3BUTUU OPraHu3MoB. Mopgoeenez — oO0Ha u3 2nasHvix npobdiem
amopuonoeuu. Kownyenyus mopgocenos u mooeru mopgoeenesa. Cramuu
AMOpHOTreHe3a KUBOTHBIX (Ha mnpuMmepe Jarymku). [poOnenue. Tumbl
IpoOneHus. /lemepmunuposannoe U  HeOePMUHUPOBAHHOe  OpobI/ieHue.
bracmyna, munwer 6nacmyn. OcoOEHHOCTH JPOOJEHUS MIIEKOMUTAIONIUX.
3apopIeBble JUCTKU (racTpyJsisilius). 3akiagka OpraHOB W TKaHEW u3
3apOJIBIIIEBbIX JINCTKOB. B3anMHOEe BIMSHHE YacTel pPa3BUBAIOLIETOCS
3apojpliiia (AMOpUOHATBHAS MHAYKIHS). 3aKiIa/iKka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJbTaT HEPapXU4YECKUX B3aUMOJCHCTBUM T'€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHUE PATMUHBIX (DAKTOPOB OKPY>KAIOIICH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTomMOpuoHanbHbiil niepuon. [Ipsamoe u
HempsiMoe pa3Buthe. PasButue ¢ Meramopdo3oM y OECrO3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAUYEHUE MPSMOr0 U HEMPSIMOTo
pa3BUTHUSL, UX PACIPOCTPAHEHUE B MpUpoje. Tumbl pocta KUBOTHBIX. DakTOpPHI
pPEryJsIud pOCTa JKUBOTHBIX W denoBeka. CTaauu TOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [leprosl oHToreHesa yenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

PasmHuoxxenne u pasButue pacrenuid. ['ameroput u crnopodur. Meiio3 B
KU3HEHHOM TIMKJe pacteHuid. OOpa3zoBaHue cmop B Tpolecce Meiiosa.
l'amerorene3 y pacrennili. OMIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue
Y pa3BUTUE CEMEHHM.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOKEHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXKEHHE XJIaMUAOMOHABD», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpoMocombl», «l'ameToreHesy,
«CTpoeHue ANIEKIIETKN U CIepMaTo30uaa», «OCHOBHBIE CTaJIMM OHTOTEHE3a»,
«lIpssMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MaWCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkun», «J[BOHHOE OIJIONOTBOPEHHUE Yy IIBETKOBBIX
pactennit»y, «CTpoeHue CeMsH OIHOAOJBHBIX M JBYIOJIBHBIX PAacTECHUI»,
«KM3HEHHBII 1IUKJI MOpPCKOM KamycTb», <« KH3HEHHBIM LHUKI MXay,
«OKM3HEHHBIN TUKII IANOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MUKpPONpEnaparhl SUIEKICTOK U
CIIEpPMATO30UI0B, MOAENb «LIUKIT pa3BUTHA JATYIIKNY.

JlaGopaTtopnasi padora «l3yueHHe CTpOEHHsSI TIOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEACTBEHHOCTH M W3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS W pa3BUTUSI Te€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETHYECKHE TOHATUS W CHUMBOJBL. ['OMOJOTHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHoturn. OCHOBHBIE METOABl TEHETHKU: THOPUIOIOTHYECKUM,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopnasi paGora «Jlpo3oduiaa Kak OOBEKT T'C€HETHYECKHUX

VICCIIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBwiii 3akoH Mengenss — 3aKoH

€AMHO00pa3usi TUOPUIIOB TEPBOrO TOKOJeHUs. [IpaBmio JOMUHUpPOBAHMS.
Bropoii 3akoH MeHnens — 3aKOH pacuienyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBaHus. [ umores3a 4ucToThl ramMer.

AHanuzupyouiee CKpELUUBaHUE. [IpoMeKyTOUHBIN XapaxkTep
HacienoBaHus. Paciienienre npu3HakoB IIPY HEMOJIHOM JOMUHUPOBAHUH.
HuruOpuaHoe ckpemuBaHue. Tpetwii 3akoH MeHzmens — 3aKOH

HE3aBUCHUMOTO  HACJIEJOBaHHWS  IpU3HAKOB. lluTosornueckne  OCHOBBI
JTUTHOPUIHOTO CKPEIIMBAHMUS.



CuenienHoe  HaciefgoBaHue npusHakoB. PabGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TEHOB, HAPYUICHHWE CLEIUICHHS MEXAY TIE€HAMH.
XpoMOCOMHas TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak uenocTHas cucteMa. llnedoTpomnuss — MHOKECTBEHHOE
JNEUCTBUE TeHa. MHOMXKECTBEHHBIM ajuieau3M. B3anmMonencTBUE HEaIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHUS PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (HU3UOJIOTUUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIHUU.
['eneTnyeckue MexaHU3Mbl CHUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyeckue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIeICTBEHHON MH(OpPMAIIUK B TTOKOJICHUSX KJIETOK U
OPraHUu3MOB.

JemoHcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemnomHoe
JTOMUHUpOBaHUE», «CIIETUVICHHOE HACJeI0BaHWE MPHU3HAKOB y JPO30(HUIb»,
«l'enetuka monay, «Kapuotun denoBeka», «Kapuotum 1Ipo30puiiby,
«Kapuotunn nTune», «MHOXKECTBEHHbI —aimenu3m», «B3aumopaencTeue
TE€HOBY.

O6opynoBanue: MOJENb JJIs JEMOHCTpAIlMd 3aKOHOB E€IUHOO0Opa3us
ruOpUIOB TEPBOTO TMOKOJCHUS W PpACHICIUICHHS MPU3HAKOB, MOJENb IS
JEMOHCTPAllUM 3aKOHA HE3aBMCHMOI'O HACJIEAOBAHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTpPALUM CUCILICHHOTO HACJIEA0BAaHUS IIPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padGora «/I3ydueHue pe3ylbTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUA y IPO30(DUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmMupoBaHuHu (HEHOTHUTIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCTBEHHbIE U KOJIMYECTBEHHBIC ITPU3HAKHU.
Buibl 13MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.

Moaudukanonnas HW3MEHYUBOCTh. Ponb cpensl B (hopMuUpoBaHUU
MOIU(PUKAITMOHHOM U3MEHYUBOCTH. Hopwma peakuu [pU3HAKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. HMoranncen). CpolicTBa
MOIU(PUKAIUOHHON N3MEHYUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUTTNYECKOU
W3MEHYMBOCTH. BUIBI TE€HOTUIIMYECKOH H3MEHUYMBOCTH: KOMOMHATHUBHAS,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMUBOCTU. POJIb KOMOWHATUBHON W3MEHYMBOCTH B
CO3JIaHUH TEHETHYECKOTO pPa3HOOOpa3us B IIpeeiax OJHOTO BHIA.

MyTanmoHHass U3MEHYHUBOCTh. BUIbI MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W WHAYUUPOBAHHbIE MYyTaluU. SIepHble W
UUToIIa3MaTuyeckue Myrtanuu. (CoMaTUYeCKMe ¢ TOJIOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBI.



3aKOHOMEPHOCTU MYTAILIMOHHOT'O MpOLEcca. 3aKOH FOMOJIOTHUYECKUX PSAIOB B
HacneacTBeHHo usmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYUBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMmUYecKux @axkmopos 6
Hac1e008aHuU U U3MEeHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHU3MO8.

JdeMoHCcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoaudukannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHdYeckue 3aboyieBaHUS  4elloBeKa», «Bumsl
MYTaIAN.

O6opynoBanue: *KUBbIE U repOapHbIe HK3EMIUISIPhl KOMHATHBIX PacTeHHIA,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHasn pabora «HccnemoBanne 3aKOHOMEPHOCTEN
MOJAU(PUKALUOHHON u3MeHUuBOCTU. [locTpoeHHne BapHaIllMOHHOTO psjia |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtanmuu y Apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YeJOBEKa: TIEeHEaJlOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJISALMOHHO-CTAaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpeMEHHOE  OMNpENENICHHE  TE€HOTHIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[1[[P-ananu3a. HacnencrBenHsle 3a0oJjeBaHUS  4YelOBEKa. [ eHHbIE U
XpOMOCOMHBIE  OOJ€e3HH  4YeloBeka. bone3sHm ¢ HAcleICTBEHHOMN
IIPEAPACIIOIOKEHHOCTHIO. 3HayeHue MEIULMHCKOU TE€HETUKU B
PEIOTBPAIICHUH U JICYCHUH TeHEeTHUYEeCKUX 3a0o0JieBaHMUi YeloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE AaCHeKThl HCCIEAOBaHUN B 00JacTH
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas npeapacnooKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabnuubr u cxembl: «Kapuotun yenosekay, «MeTonbl U3ydeHUsI TEHETUKH
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETTOBEKay.

IpakTnueckasi padora «CocTaBieHUE U aHAIN3 POJOCIOBHOW.

Tema 15. Cestekuiusi OpraHu3MoB

JlomecTuKanus W CelIeKIUs. 3apOXKIACHUE CEIEKIUU W JTOMECTUKAIIHUH.
VYyenne H. W. BaBumoBa o IleHTpax mpouCXOXIEHHUS W MHOTO00pas3us
KYJbTYPHBIX pacTeHUM. PoJp ceekunu B CO3/1aHUU COPTOB PACTEHUM U MOPOJ
#®UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHuuBoctTd H. WM. BasumoBa, ero 3HaueHue i
CEJICKIIMOHHOU paboTHI.

Metoasl cenekunoHHOM paboThl. McKyccTBeHHBIN OTOOp: MacCOBBIM U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIMOHHOW  cenekiuu.  Mcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHNma MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBEeHHBIW  MyTareHe3 Kak METOJ] CEJIEKIIMOHHOM  paboThl.
PagnanvoHHbII W XUMHYECKHM MyTareHe3 KakK WCTOYHUK MYTalud Yy



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrnosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
u MeToJ10B pekomOuHanTHbIX JIHK 115 monmyuenus ucxonHoro marepuana ajis
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — ckpeliuMBaHWe, WM MHOpuAWHT. HepoacTBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reteposuca B cenekiuu. Otnanéunas rudpuauzanus. [Ipeononenue 6ecruioaus
MEXBUJOBBIX THUOPHUIIOB. [lOCTMIKEHMSI CENeKIMU pPACTEHUH U >KUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJMYEH s CO3JaHMs HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasienue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNAX YIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbLX HOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NEPedoBblX UOeli U NePCNEeKMUBHBIX MeXHOI02ULL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpas3us
KYJIbTYPHBIX PAacTE€HUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEIACTBEHHOU
U3MEHUHUBOCTHY», «MeToabl cenekuumn», «OTmanéHHas THOPUAN3ALIUY,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJNbTYPHBIX PACTEHUU U
IIOPOJI IOMAITHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBuBKa pacTeHUIN.

IKekypeuss «OCHOBHBIE METOABI M JOCTUKEHHUS CEJIEKIMU PACTCHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. bBuoTexHOJI0THS U CHHTETHYECKAs OMOJI0TUS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJIbTYypbl, =~ MHKPOOPTaHHU3MBI, WX  XapaKTepUCTHKA. TpagullMOHHAas
OMOTEXHOJIOTHS: XJIeOOoNeueHne, TMOMyUYeHUe KHUCIOMOJIOYHBIX TMPOAYKTOB,
BuHOAEne. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MUKPOOHOTOTHYECKUX
TexHoJsoruid. [Ipon3BoACcTBO Oeka, aMUHOKUCIOT U BUTAMUHOB.

Co3ganue TEXHOJOTU U MHCTPYMEHTOB LEJICHAINPABICHHOTO W3MEHEHHUS
U KOHCTPYMPOBaHHS TE€HOMOB C LEJIBK IIOJYy4YEHUs OPraHU3MOB M HX
KOMITOHEHTOB, COJIEpXKAIlIUX HE BCTPEUAIOIINECS B MIPUPOJIE OMOCUHTETUYECKHE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTypbl KIIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. KpumobOanku. Comartmueckass THOpUAM3AIMA W COMATHYECKHUI
ambOpuoreHes. Mcmonp30BaHue TAIONAOB B CENEKIHUH pacTeHuil. [lonyyerue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOJUKIIOHANbHBIX aHmumen 6 Meduyure. VICKYCCTBEHHOE OILIOJIOTBOPEHHUE.
PexoHCTpyKkIMs  SHLUEKIETOK W KJIOHMPOBAHME  KUBOTHBIX.  Merton
TPAHCIIAHTALIUU SIIEP KIETOK. TexHonocuu 0300po6ienus, KyIbmusupo8arus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHass W Te€HHasl HHXeHepus. VICKyCCTBEHHBIM CHHTE3 IeHa M
koHcTpynpoBanue  pexkomOuHaHTHRIX  JIHK.  Cozdanue  mpamnceennwvix



opaanuzmosg. JIOCTUKEHUSIT W TIEPCIIEKTUBBI XPOMOCOMHOM W TE€HHOM
WHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEMbl TCHHOW MHKECHEPHUH.

MenunuHckre OuotexHosioruu. I[loctreHoMHas nmdpoBas MeIUIMHA.
[TIIP-auarHocTuka. MeTa00JOMHBIM aHadW3, TEHOICHTPUYCCKUM aHalu3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 370poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowmHxeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH COYeTaHWEM TEXHOJIOTHUH TPEXMEPHOI'0 OMONPUHTUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBAHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtanoBieHHE MOJICKYJISIPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkamux  BUpPyCOB, BBI3BIBAIOIIMX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U YKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuuel W CXEMBL: «/cnonpb30BaHUE ~ MUKPOOPraHU3MOB B
MPOMBIIIJIECHHOM  NPOM3BOJACTBE», «KiletouHass uHXkeHepus», «l eHHas
VHXXEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «BbHOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJUTENBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaenue u pasBuTHE IBOJILNMOHHBIX NMPeICTABJICHU B
Onosiorum

OpomonnonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JIBmxkymme cuibsl  SBofonuMM  BUnoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OPraHU3MOB, HACIIEICTBEHHAs W3MEHYUBOCTb,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBINA U UCKYCCTBEHHBINH OTOOD).

Odopmienne cunteTndeckoit Teopuu sBomtonnu (CTD). Heittpanphas
Teopust dBoJtou. CoBpeMEHHasi JBOJIOIMOHHAS OHOJIOTHS. 3HAa4YCHUE
ABOJIIOIMOHHOM Teopuu B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MUpa.

JdemoHcTpanumn

[ToptpeTtsi: Apuctorens, K. JIlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosbe, Y. Hapsun, C. C. UetBepukos, U. W. Imansraysen, />x. XonaeiH, /.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil npuponsl (mo K. JlunHuero)y,
«JlectHunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMupoBaHUs
NpUCTOCOOJIeHnt y pacTeHuil U >kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxoaxkm Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBoBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moOMammHUX KUBOTHBIX», «Cxema
oOpazoBanusi HOBbIX BuUm0B (mo Y. JlapBuny)», «CxemMa COOTHOIICHHUS
JIBIDKYIIUX CHJI 3BOJOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
SBOJIIOLII.

Tema 2. Mukpo3Borouus u €€ pe3yabTaThl

[Tonynsiuust Kak »BJeMeHTapHas eauHuna »Bodtouud. COBpEMEHHbIE
METO/Bl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhI TMOIYJISIUH.



N3menenne reHoOHIAa MONYJIALMH KaK SJIEMEHTAPHOE HBOJIIOIIMOHHOE
sBJIeHHE. 3aKOH TeHeThnueckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (akToOpbl (ABMKYIIUE CHUIIBI) SBOJTIONUHA. MyTalmOHHBINA
npouecc. KomOunatvBHass u3MEHYMBOCTh. JIpeild) reHoB — cioydyaiiHbIe
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B MNOmyisuusx. ekt
ocHoBarelns. Ipgexm Oymuliouno2o eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnooobpazus: npudunsl u cieocmsus. Ilposenenue sghgpexma opetigha cenos 6
bonvuwux u  maneix nonyaayusx. Mwurpanuu. M30omsM1us  MOMYJISIIAN:
reorpaduyueckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHAs).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOTO OTOOpa: JABWXKYIIUH, CTaOWIM3UPYIOIIUMA, pa3pbIBAIOIIMIA
(mu3pyntuBHbIN). [TomoBO# 0TOOp. BO3HMKHOBEHHE U 3BOJIOLMS COLUATBLHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE  TPUCHOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3bl U
UAM0A 1N TAllKH. [Tpumepsl IPUCTIOCOOJICHU I y OpraHU3MOB:
Mopdonornyeckue, (GUMOIOTUYECKHE, OHOXUMHUYECKUE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOABOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BHJI000pa30BaHMUS: ajionaTpuyecKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TMOJUIUIOUIU3AIINS,
rudpuauzanus). JIUTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMHUPOBAHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponp »BoMOIIMOHHONW OWONOTMM B  pa3palOTKE HAy4YHBIX METOOB
coxpaHeHus OnopazHooOpazrsa. MUKPOIBOIIONKA U KOIBOJIIOIUS Mapa3suTOB U
uxX Xo3sieB. MexaHusmbl (GOPMHUPOBAHUSA YCTOWYMBOCTH K AHTHOMOTHUKAM U
croco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr 1 cxembl: «MyTanmoHHasi U3MEHUYUBOCTHY, «[lomymsinonnas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBWKyIIME CHJIBI  DBOJIONMMY, «OJKOJOTUYECKAs] W3OJSAIUS MOy
ceBaHCKoM Qopenmny, «I'eorpaduueckass U30AIMA JTUCTBEHHUIIBI CUOUPCKON |
JUCTBEHHUIIBI J1aypckoi», «IlomynsiroHHbIe BOJHBI YMCICHHOCTH XHUIITHUKOB
U KepTB», «Cxema JeHCTBUS €CTECTBEHHOIro oTOopa», «Dopmbl 0OphOBI 3a
cyuiecTBoBaHuey», «MHAycTpuanbHbli MenaHu3M», <« KUBbIE HCKOIIAEMBIEY,
«ITokpoBHUTENBbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexnaromnias okpacka
KUBOTHBIX»,  «Dusmonorunueckne  amanrtanmum»,  «lIpucnocobieHHOCTh
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepun BHUma», « BUAbI-IBOMHUKNAY,
«Ctpyktypa Buaa B mpupoae», «Cmocobbl  BHUA00Opa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BUJIOB JIAHIBIIEN,
«IKOJOTHYECKOE BUA000pa30BaHUE BUIOB CUHUID), «lloMuImonibl pacTeHuin»,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pPacTeHUM, KOJUICKIIMM HACEKOMBIX, dyuerna
NTUIl ¥ 3BEPEH C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOOJIECHUHN, yydena MTUIl U
3BEpeil pas3HbIX BUIOB, TepOapuu pacTeHUN OMU3KUX BHUIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

Jlaboparopnasi pa6ora «BrbIsiBIeHHE N3MEHUYHMBOCTH y OCOOEH OJTHOTO
BUJIa».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yyeHUss MakpodBoitouud. [lameoHTOIOrMYEecKHe METOIbI
u3ydeHus: sBojironu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl n3ydeHus »Bomonuu. CpaBHeHHE (IIOPHI U
(dayHbl MaTepuKoB U OCTpPOBOB. buoreorpaduueckue odnactu 3emid. Bunbl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPAaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YYECHHUS] HBONIONUU. ['eHeTHYecKrue MEXaHW3Mbl HBOJIIOIMU OHTOreHEe3a H
MOSIBJICHUSI DBOJIOIMOHHBIX HOBHIECTB. ['OMOJOTMYHBIE M aHAJOTUYHBIC
opranbl. PynmuMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYJISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHUE M  MaTeMaTH4YeCKHE  METOJbl  U3YYCHHS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUIOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBoOJOUMH. [IpuHyun cmemsl

@yHKYULl. Heob6patumoctsb ABOJIIOLIMH. AJnlanTuBHas panuanusi.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOIUU.
JemoHcTpanumn
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.
Tabmuubl U CXEMBI: «DWIOr€HETUYECKU  PAI  JIOIIAAM»,

«ApxeonTepukcy, «3Bepo3yobie smiepb», «Creronedansny, «Pununoguts,
«CeMeHHbIE TANOpOTHUKWY», «buoreorpaduueckre 30HBI 3eminy», «lpeid
KOHTHHEHTOB», «PenukThl», «HauanbHble cTaguu SMOPHUOHAIBLHOTO Pa3BUTHS
MO3BOHOYHBIX KMBOTHBIX», «l'OMOJIOTMUHBbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynumeHTb», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HampaBJiICHUS IBOMIONUNY, «OO0IMe 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe »KU3HA Ha 3emJie

Hayunple THMOTE3BI MPOMCXOXKICHUS >KU3HM Ha 3emie. AOUOreHe3 u
naHcrnepmusi.  [loHaydyHble ~ TPEACTABICHUS O  3apOXKICHUU  KU3HU
(kpearmonn3M). ['umore3a TOCTOSHHOTO CaMO3apOXKACHHUS JKU3HU U €€
onpoBepkeHue onbiTaMu  ®. Pemm, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIIOTHUSI.

OcHoBHBIE ~ 3Tambl  HEOpraHW4yeckou  sBomronuu.  [lnanerapnHas
(reoyoruueckas) IBOJIONMS. XHUMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OOpa3zoBanue moauMepoB W3 MoOHOMepoB. KoamepBathas rumoteza A. .
Onapuna, rumnore3a mnepBuuHOro OynpoHa JIk. XonmeliHa, TeHeTHYECKas
runore3a . Mémnepa. Pubosumbr (T. Uek) m rumoreza «mupa PHK» V.
['unGepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKJIETKH.

Uctopusa 3emaum u Metonbl e€ u3ydeHwus. VIckornaemble OpraHHYecKue
octatku. ['eoxpoHonorus u e€ ™meToasl. OTHOCUTENbHAs U aOCOJIOTHAS
reoxpoHosiorusi. ['eoXpoHoJioruyeckast mKasa: 30Hbl, 3pbl, IEPUO/IbI, STOXU.



HauanbHble 3Tanbl opranudeckor 3Boironuu. [losBieHHE M ABOJOIUS
NEPBBIX KJIETOK. DBOJIONMS MeTaboau3Ma. BoO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OMOIUIEHKM KaK aHajiol TMepBbIX Ha 3emie
coobmiecTB. CTpoMaToiauThl. [TpokaprOThI 1 3yKapUOTHI.

[Tpoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATaIbl HBOJIIOIUHU BRICIIUX pacTeHUuH. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl 3BOIIOIUN KUBOTHOrO MUpa. OCHOBHbBIE apOMOP(O3bI
*KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xopnoBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
MO3BOHOYHBIX. IIpoucxoxnaenue ambubuii u pentwimil. IIpoucxoxaeHue
mieKkonuTaomux W nrul. [lpuHnun kimodeBoro apomopdosza. OcBoeHHEe
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU YKUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKUX IpoLeccoB. 11osBIeHNE M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — SKOJIOTHYECKUE KPU3UCHI pouioro. [IpuyuHsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUil. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus 6nopasHooOpaszus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [lpuniuns! kiaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

JemoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [x. Xonnein, I'. Ménnep, C. Muiep, I'. FOpu.

Ta6muer u cxemsl: «Cxema omnbita @. Penny», «Cxema ombita JI. IlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xku3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKO IBOIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl OpraHUYecKko dBodIONUKY», «Cxema 00pa3oBaHUs
AyKapuoT MyTéM cumOuoreHeza», «Cucrema XuUBOW NpUPOab», «CTpoeHUE
BUpyca», «Apomopdo3bl pacreHuit», «PuHHOGUTHY, «OIHOKIECTOYHBIC
BOJIOpOCIIN», «MHOTOKIETOUHBIE BoOAoOpocan», «Mxwm», «llanmopoTHUKNY,
«l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX pacTeHui», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiiuey,
«Kumeunononoctueie», «Ilmockue depBu», «Unenucronorue», «PwIObI,
«3emHOBOMIHBIEY, «IIpecMmbikatomuecs», «lItuipy, «MiekomUTaIOIIUe,
«Pa3BuTHE KU3HU B apXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO30MCKOU
ape», «Pa3BuTHe KHW3HM B MNAJICO30MCKOM 3pe», «Pa3BuTue XKU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIC NIPENApaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMU WTIJIOKOXKHX, CKEJIEThl MO3BOHOYHBIX JKMBOTHBIX, Yydella NTHUL U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJIIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JaGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3y4eHUI0O aOUMOT€HHOrO0 CHHTE3a OpPraHWYECKHX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lM3yueHue  0ocoOEHHOCTEH  CTpPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE MPEICTABICHUIN O MPOUCXOKICHUH YEIOBEKA. PeIurno3xeie
BO33peHUsA. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIOKEHUE
yenoBeka. CBHUIETENIBCTBA CXOJICTBA YEJIOBEKA C YKUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3H0I0T0-OMOXMMUYECKHE,
noBejeHueckue. OTauyusi 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoxoxkIeHue u
KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

AHTPOIIOTEHE3E.
OcHOBHBIC CTaJIUM aHTPOIOTeHe3a. PaHHUE YenoBeKooOpa3Hbie 00€3bsSHbBI
(IPOKOHCYJIBI) W paHHHUE TOHTHABI — OOIMe MPEeaKH YEIOBEKOOOpPa3HBIX

00e3bsiH U JIoAiel. ABCTpPAJIONUTEKH — JIBYHOTHE Tpenku mojed. YUenoBek
yMENbI, TEPBbIE MU3rOTOBIEHUS OpyAUN Tpynaa. UenoBek NpsIMOXOIAIIANA H
NEepBBIM BBIXOA JroAei 3a mpenenbl Adpuku. YenoBek reiaenbOeprckuii —
001U MpeoK HeaHAepTaTbLCKOr0 YelIOBEKa M YelloBeKa pasyMHoro. Yemosek
HEAHJEPTAIbCKUNA KaK BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTrnka u magaeoreHOMUKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonmynsiroHHbIE BOJHBI,
npeid reHoB, Murpaus u «3PGeKT OCHOBATENN» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue pacel. IloHstue o pace. bonbmme pacel: eBporeonaHas
(eBpasuiickasi), aBCTpaJO-HErpouJHAas (PKBATOpUANbHASA), MOHTOJIOUIHAS
(a3narcko-aMepukaHcKkasi). BpeMs U myTH pacceleHus 4ejJoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacuU3Ma.
[Ipucnoco01eHHOCTh YeJOBEKa K Pa3HbIM YCIOBUSAM OKpPYXAIOIIEH CpEIbl.
Brnusaue reorpaduueckor cpembl u Jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKHUX MOMYJISIINN. bruoconmanbHble UCCAE0BAHUS IIPUPOIBI YETOBEKA.
HccnenoBanue K03BOMIOMUHN OUOJIOTHIECKOTO M COIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HapBun, JI. Jiuku, A. . Porunckuit, M. M. I'epacumos.

Tabmuer u  cxeMbl: «MeToapl  aHTPOMOJIOTHHY, «[ O0JIOBHONH MO3T
yenoBekay, «UemnoBekooOpasHbie 00€3bsiHB), «CKENeT YeloBeKa M CKeJeT
muMIan3e», «PylIUMEHThl U aTaBU3MbD», «JIBHXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAJIONUTEK», «UenOBEK yMeEIbIin»,
«YenoBek mpaAMoxomAIMN», «JleHHuCOBCKUM 4enoBek» «HeaHmepranbubDy,
«KpomanboHLBY, «IIpeakn yenoBeka», «ITanbl 3BOIIOLNUNA YeTIOBEKay, «Pacel
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJEHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoIOK HCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEJIEeT 4YelIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckass pabora «/3yueHWe DSKOJOTHYECKUX  ajanTaiui
YEJIOBEKAY.

Tema 6. JDkoylorusi — HayKa 0 B3aMMOOTHOIICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIel cpeaou

3apoxkneHne u pa3BuTue skoiorun B Tpyaax A. 'ymGonbara, K. @.
Pynbe, H. A. CeBepuioBa, 3. I'ekkens, A. Tencnau, B. H. Cykauésa. Pa3znensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJIOTUH C IPYTUMHU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MonaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: JIOKAIbHBIN, peTHOHAIILHBIN 1 T100aIbHBIH.

3HaUeHUE DSKOJIOTMYECKHX 3HAHUM [UJI1 YEJIOBEKA. OJKOJOTHYECKOE
MHUPOBO33PEHUE KAK OCHOBA CBA3€H Ye0BeUeCTBa C Ipupoaoi. DopMupoBaHue
3KOJIOTUYECKOU KYJIBTYPbI U 3KOJIOTUYECKON IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonpaT, K. @. Pynbe, H. A. CeBeprios, 3. ['ekkensb, A.
Tenciu, B. H. Cykau¢s.

Tabmmiel 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKonorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (QakToppl M 3aKOHOMEPHOCTH WX  JICHUCTBHIL.
Knaccudukanus sxonormdeckux (HakTopoB: abUOTHUYECKHE, OUOTHYECKHE,
anTpornorersbie. O0IIMe 3aKOHOMEPHOCTH JEHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. Inpenrens, 0. Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojorumdeckuil (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH U KMBOTHBIX 1O OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
doTonepruoansM.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemriepaTypbl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAaHU3Mbl. JBPUTEPMHbIC
U CTEHOTEPMHbIE OPTaHU3MBI.

BraxxnocTts kak akonorudeckuit ¢gakxrop. Ilpucmocobienus pacteHuil k
nmoiiep kaHuio BoHOTO Oamanca. Kimaccudukaius pacTeHUI M0 OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHIO BOJHOTO PEXKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
IyOMHHAsT TOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusuko-xumMudeckue



0COOEHHOCTH cpell obuTaHusi opraHu3MoB. llpucrnoco6iieHus OpraHu3MoOB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmbel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuzHeHHsie QOpMBI  pacTeHHil: JepeBbsi, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CuUMOMO3 u ero ¢opmel. [lapazutuswm,
KOOTEepalusi, MyTyaJIn3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3ammopeicTBus (tornuueckue, dhopudeckue, hadbpuueckue).
3HaueHne OMOTHMYECKUX B3aUMOJEHCTBUN JJIsl CYIIECTBOBAHMSI OPraHU3MOB B
cpene ooutanus. [[puHIMIT KOHKYPEHTHOTO UCKITFOUEHHUS.

JemoHcTpanuu

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«IKOJOTUYECKUE TPYNMbl  SKUBOTHBIX IO  OTHOIIEHHIO K  CBETY»,
«TermmokpoBHbIE KUBOTHBICY, «XOJI0THOKPOBHBIE YKUBOTHBIEY,
«DusznonornuecKue ajanTaiuu KUBOTHBIX», «Cpesbl 0OMTaHUsI OPraHU3MOBY,
«buonorunueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(bOpMBI JKUBOTHBIX», «DKOCHCTEMA HIUPOKOJIUCTBEHHOTO Jieca», « DIKOCHCTEMaA
XBoitHOTrO Jsecay, «llenu mnutanusy, «XunHudectBoy, «llapazutuzmy,
«Konkypennus», «CumoOnosy», «Kommencanuzmy.

O6opynoBanue: repbapurd pacTeHUI M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BJIUSTHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuul CBETOIIOOUBBIX,
TEHETIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIE, TCHEIIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOMBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, dydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAIOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMH PACTEHUHN U JKMBOTHBIX,
o0JagaronMx YepTaMu IPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBHIMA
KU3HU, TepOapuu U KOJUICKIIUU PACTEHUHN U )KUBOTHBIX PA3IMYHBIX KU3ZHEHHBIX
¢dbopM, KOJIIEKIIMMA >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi pabora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopHasi pabdora «BbIsBIICHHE MPUCIIOCOOICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPhD».

JlabopaTopnasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DKOJIOTUUECKHE  XapaKTEePUCTHKW  momymsiuu.  [lomymsimust  Kak
OuoJtormdeckas cucrema. Pois HEOHOPOIHOCTH cpeibl, (PU3NISCKUX OaphepoB
U O0COOEHHOCTEH OWOJIOTMHM BHIIOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOM
CTpYKTYypbl Tomyssiiiuid. OCHOBHBIC TIOKA3aTeNW TMOMYJISIIIUN: YHUCICHHOCTD,
MJIOTHOCTh, BO3pPACTHAsI W TIOJIOBAs CTPYKTYpa, POKIAAEMOCTh, MIPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.



JKoJoruyeckass  CTpykrypa  nomyisiuuv.  OIleHKa  4YKMCJIEHHOCTH
nonyiasiuuu. JluHaMuka monyiasiuuu U €€ peryssiuus. buotnueckuii moTeHIuanl
nonyiasiuuu. MojaenupoBaHue JIUHAMUKA —Tonyssinvuyd. KpuBble  pocta
YUCJICHHOCTU Tonyssiiuu. KpuBble BbDKUBaHMSA. Perynsiiusi YUCICHHOCTH
MONYJIAUA: posib (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IJIOTHOCTH.
Dkosoruueckue crpareruu BuaoB (- u K-crparerun).

[Tonstue 06 3Konorryeckoi Huiie Buaa. MectooOutanue. MHOromepHas
MoOJieNb dKoJoruueckor Humm Jk.M. XarunHcoHa. Pa3Mephl 3KOJIOTMYECKOU
Hui. [ToTeHumManpHast U peaaTu30BaHHAsT HUIIIM.

Bun kak cucrema nomymnamnuid. Apeanbl BUIOB. BUabl M UX KU3HEHHBIE
CTpaTeruu. IKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS W MUIpallid >KUBOTHBIX. burojorudeckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JdeMoHCcTpanuu

[Toptper: Ix. . XaT4ynHCOH.

Tabmuiel U cXeMbl: «DKOJOTUYECKHE XapaKTEPUCTUKH ITOMYIISAIIUN,
«ITpocTpaHCTBEHHass CTPYKTypa MONyJaAlun», «Bo3pacTHbie NHUpaMHUIbI
nonyiasiuuu», «CKOPOCTh 3aceleHHUs TMOBEPXHOCTH 3€MJIM  Pa3IMuHBIMHU
opraHu3zmMammn», «Mojeinb skosiorndeckor Humu k. M. XaTuuHcoHay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO.

Tema 9. IKo10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXITY
OpraHu3Mam# B OHOIIEHO3E.

Dxocucrema kak oTkpbitas cucrema (A. JIx. Tencnu). yHKIIMOHAIIbHBIC
OJIOKM OpraHM3MOB B SKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUOTHYECKUE OJIOKHU
skocucTeM. [louBbl M Wbl B 3KOcHcTeMax. KpyroBopoT BEHIECTB M MOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTeMBbl. buomacca W OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HarmnpaBnennbie 3aKkOHOMEpHBIE CMEHBI CO00IIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIC CYKIIECCUM W HUX IPUYMHBI. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykneccun. KnmmakcHoe cooOmiectBo. buopasznooOpazue #  TOJHOTA
KpPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeMbl Mopel
U 0Kearos. JKocucmembl MyHOp, 1ecO8, cmeneti, NyCMblHb.

AHTpOINOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoieHo3. Pazmuuus
MEXK1y aHTPOIOTCHHBIMU U MPUPOIHBIMU SIKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas
dnopa u dayna. Cunantponuszaius ropoickoil ¢dayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHm3MOB B JKocucTeMaX. Poav kackaonoeo s¢hghexma u  6uoos-
30upuxkamopos (Knouesvix 6u008) 8 QyHKyuoHuposanuu 3kocucmem. llepenoc
SHEPrUM U BEHIECTB MEXIY CMEXHBIMH HKOCUCTEMaMU. Y CTOWUYHUBOCTD
OpPraHu3MOB, TMOMYJSIUUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOTEHHBIX BO3JICUCTBUM.



Mexanusmol  6030elicmeus.  3a2pA3HEHUNl  PA3SHLIX — MUNO8  HA
CcyOOpP2aAHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U  IKOCUCMEMHOM
VPOBHAX, ~ OCHOBbl  JIKOJIOSUHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuubr u  cxembl: «CTpykTypa  OHoOlIEHO3a», «DKocHCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BelIECTB B »dKocucteMe», «llemu mnuTaHus (macrOuIIHAs, ACTPUTHAA)Y,
«IKoJornyecKas nupaMuiia ducenn», «IKoJornueckass mupamuaa GuomMacch,
«JKkojoruyeckas nupamuaa >Heprun», «OOpa3zoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «IKocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M NOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

O0opynoBaHue: repOapuu pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydela
NTHUI] ¥ 3Bepeid, repOapuu KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi paGora «/3ydyenue pa3zHOOOpa3usi MEJIKUX MOYBEHHBIX
YICEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKeKypeust «OKCKypcusi B THUIWYHBIA OuoreoneHo3 (B ayOpasy,
Oepe3HsIK, eJIbHUK, HAa CYXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, OOJIOTO).

IKCKypeHusi «DKCKYpPCHUSI B arpodKOCHCTEMY (Ha TMOJIE€ WM B TEIUTUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCHCTEMA

buocdepa — oOmerutanerapuas o0onoyka 3eMild, TJ€ CYHIECTBYET WM
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo Ouocdeps! U ero GyHKIIUH.

3aKoHOMEpHOCTH cyliecTBoBaHusi Ouocdepsl. OcobeHHOCTH Onochepsl
KaK TJ00aIbHOM »JKOCHCTeMbl. JluHaMHuYeckoe paBHOBecHe B Owocdepe.
KpyroBopotbl BemiecTB M OHMOT€OXMMHUYECKHE LHUKIBI (YIJIepoaa, a3ora).
PutMudHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OMocdepsnl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAaHHbIE M UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhS. KiuMmar, pacTutenbHbIil
¥ )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIMS JKUBBIX CHCTEM, OIEHKA HX PECypCHOTO
NoTeHIHaIa U OMocepHbIX PYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJELH,
«KpyroBopoT BoabI B ipupoie», «OCHOBHBIE OMOMBI cyIny, «KnumaTudaeckue
nosica 3emany, «Tynnapay, «Tatiray, «CMelIanHbIi JIECY,
« I InpOKOTMCTBEHHBIN JIECY, «Crenby, «CaBanHay, «ITycToIHs»,
«Tponmueckuii necy.

O6opynoBanue: rTepOapuM pacTeHUW Ppa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. YestoBek M OKpyka0mIasi cpeaa

DKOJIOTUYECKUE KPU3UChI M WX NpUYMHBL. BosznelicTBue yenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnousbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MEeHEeHHE KIMMara.

AHTpOIIOTEHHOE BO3JCHWCTBUE HA PACTUTEIBHBIA M JKUBOTHBIM MHUD.
OxpaHa pacTUTENBHOTO W YKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIBI OXPAHBI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OCHOBHBIE NPUHIUITBI YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA U MPUPOIBI.
PannonanbHO€  MPUPOJONONB30BAHME W COXpaHEHUE  OHOJIOTMYECKOTrO
pazHooOpasus 3emau. OOIMEe 3aKOHOMEPHOCTU TJIOOAIBHBIX SKOJOTUYECKHUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOI'O KpHM3UCAa U €ro  BEpOSITHBIC
MOCJEACTBUA.

Pa3zBuTe METOAOB MOHUTOPHHIA PAa3BUTHUS OIMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexooda K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU  2Hepeemuke.  buonocuveckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOAHUIO OMOENbHbIX BUO08 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopbObvl ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JleMoHcTpanumn

Tabmuubr w  cxeMbl: «3arpsi3HEHHE aTMochepbl», «3arpsi3HEeHue
ruapochepbl», «3arpssHeHue nouBb», «llapHukoBeiii 3ddext», «Ocobo
OXpaHsEMbIE IPUPOJHBIE TEPPUTOPUNY, «MoOAEIN yIIPABIISIEMOIO MUPAY.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX pacTeHUN M >KMBOTHBIX KpacHoii
KHUTH Poccutickon Oenepanuy, Kpacnoit KHUTH peruoHa.



INNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS IPOTPAMMBI IO
OMOJIOTHUHU BBIJICJICHBI CJIEIYIOUIUE COCTABIISIONINE: OCO3HAHUE 00YUYaIOIIUMHUCS
POCCUNCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOTPEIEICHUIO, Haluuyue Momugayuu K OOy4EHHIO
OMOJIOTUH, YereHanpasieHHoe pa3eumue BHYTPEHHUX YOSKIEHUN JTMYHOCTH Ha
OCHOBE KIJIIOYEBBIX LEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTHYECKOTO 3HAHMS, 20MOBHOCMb U CHOCOOHOCMb  O00YYaIOIIMXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa3OBaHMUs, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AUMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAOULUHUOHHBIMH POCCUHUCKUMHU  COLMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPHUHSATHIMU B
oOlIllecTBE MpaBWJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAaMOBOCIIUTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULNU JMYHOCTH, NMATPUOTHU3Ma W YBAXKEHUS K 3aKOHY U IIPaBONOPSIKY,
YeJIOBEKY TpyJla W CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBa)XEHUS, OEpExKHOTO
OTHOLICHHUS K KyJIbTYpPHOMY HACIEIWI0 U TPAJULHSIM MHOTOHAIMOHAJIBHOIO
Haposa Poccutickoit denepanyu, Ipupoe U OKPYKAIOIIEH Cpeie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUSA YyueOHOTOo mnpeamera «buomorus»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHHI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUIMCKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOIECCE
peanu3ali OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW IEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTO0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOTO 00IIEeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTU MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JCUCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JTIOJICH C pa3HbIMU YOSKIECHUSAMH, KYJIbTYPHBIMU IIECHHOCTSIMH
Y COLMAJIbHBIM IOJI0KEHUEM;



TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATENbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh  POCCHUICKOM IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PonnHy, CBOM S3BIK U KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIBI, JOCTHXKEHUSAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyZe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUHUCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BUTHE OHOJOTHUU, MOHUMAHUS 3HAYEHUS OMOJIOTMH B TMO3HAHUM 3aKOHOB
IPUPO/IBI, B AKU3HU YEJIOBEKA M COBPEMEHHOI0 00I11eCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OY/IyIIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSITHUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢puzuyeckoro BocnuTaHus, GopMHUPOBaHUSA KYJIbTYPhI 310POBbS U
3MOLMOHAJIBLHOTO 0JIaroNmoJIyYns:

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJEHWE THUTMEHHMYECKHMX TPaBWJI W HOPM,
COQIaHCUPOBAHHBIN PEXUM 3aHATAA M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHHWE LIEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUSI B CUTYyaIlUsAX, YTPOKAIOIMIMX 3J0POBBI0O W IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPHUBBIUEK
(ymoTpeOneHust ajaKoroJsi, HAPKOTUKOB, KypEHUS );

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHULIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyl0 AESTEIbHOCTD;



UHTEpeC K pa3nuuHbiM cdepam NpodecCHOHATBHONW eSITebHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oyaymieii mpodecCuu 1 pean30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIIICHHE YPOBHS DKOJIOTMYECKON KYyJIbTYphI: TPUOOPETCHHE OIBITa
IUTAHUPOBAHMUS TIOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIlIel Cpeibl;

OCO3HaHHWE TI00aTHHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pEIICHUS;

CIIOCOOHOCTh HCITOJIb30BaTh TpHOOpETacMble TPU H3YyUYCHUH OHOJIOTHUH
3HaHWA M YMEHHS TPU PEUICHHUH MPOOJIeM, CBS3aHHBIX C PpalMOHATHLHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHUJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpEIl OKpYXKarollen
IPUPOAHON CpeJie, YMEHHUE TIPOTHO3UPOBATh HEOIATONPUSTHBIEC KOJIOTUUECKHE
MOCJICJICTBUS NMPEANPUHUMAEMBIX JCHUCTBUI U MPEOTBPAIIATD UX;

HAJIMYUE PAa3BUTOTO  HAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA ACSATEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B IMO3HABATEIHHOM, KOMMYHHUKATUBHON U COIIMAIILHOMN
IPaKTUKE, TOTOBHOCTM K YYacCTHUI0O B TPAKTUYECKON  JI€ATEIbHOCTH
AKOJIOTUYECKON HANPABJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOM M YHMTATEIbCKOM KYJIBTYPhI KaK CpelICcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJBMH U TIO3HAHUS MUDA;

NOHUMaHUEe crheruuKy OUOJIOTMM KaK HayKH, OCO3HaHUS €€ poJu B
(dbopMHpPOBaHMY PAIIMOHATIEHOTO HAYYHOTO MBIIIJIEHUS, CO3aHUH II€IOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAIoIeM MUPE Kak O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOI1ecTBa, B MO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MTpoOsieM
COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISI COBPEMEHHOM ITUBUITU3AIINHN:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/IaHHUE TEPCTIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE MPOOJIEMbl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOATBHBIX AKOJIOTHYECKUX MPOOIeM
u obecredyeHUs Tepexoja K YCTOWYMBOMY Pa3BHUTHIO, PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJIOTMYECKUX 3HAHUW B IEIAX
MOBBIMICHUST OOIIEeH KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTM  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopmMupyemMoii pu U3y4eHUH OUOJIOTHH;

MOHUMAHUE  CYIIHOCTH METOJOB  TIO3HAHUS, HCIOJb3YyEeMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS



aHalu3a U OOBSICHEHUS SIBICHUMN OKPYXXaromero Myupa M nNpoucxoJsaIunux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX JKU3HCHHBIX CUTYAIIUAX,

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY IIOJIYUYCHHIO HOBBIX 3HAHUH MO OMOJIOTHHU B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MertanpeaMeTHple  pe3yiabTaThl  OCBOCHHS ~ y4eOHOTO  MpeaMera
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXKIUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYUYHbIE
MOHATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBAaHUE, HAONIOJEHUE, H3MEpPEHHUE,
DKCIIEPUMEHT U JpYyrue);  yHHUBEpPCAIbHbIE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIeUNBAIOIINE
dbopmupoBanre (PyHKIIMOHAIBHON T'PaMOTHOCTH M COLIMAIBLHON KOMITETEHIIUU
oOy4Jaronmxcs; CHoCOOHOCTh  OOYYaIOIIMXCS  HCIOJIb30BaTh  OCBOCHHBIE
MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON U COIMATILHOM MPaKTHKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanusi y oOydaromierocss OyayT copMUpOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC Yy4eOHBbIE JEHCTBUSA, KOMMYHUKATUBHBIC YHHBEPCAIbHbBIC
yuyeOHbIEe JCHCTBUS, PETYJISITUBHBIE YHHUBEPCAJIbHbIE YyueOHbIE JIEUCTBUS,
COBMECTHAs e TEIbHOCTD.

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsI TIOJDKHBI OTPaXkKaTh:

OBiajieHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  TO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiCTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIeHUs), PacCKpPhIBATh
CMBIC]I OHMOJIOTMUECKHX TOHSATUN (BBIICIATh MX XapakTEpHbIC MPHU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH );

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBas MapaMeTphl U KPUTEPUU HX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JACSATEIBHOCTH C IOCTaBICHHBIMHU
HETISIMU;

UCIIOJIh30BaTh OMOJIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KWUBOU IPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTAaBJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUIaH PEIICHHS TPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJaJIeTh  HaBBIKAMH  Y4€OHO-MCCIENOBATENbCKOM WM TPOCKTHOU
JCSATCIbHOCTH, HaBBIKAMH  pa3pelieHusi MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEUICHUS MPaKTUIECKIX
3a/1a4, MPUMECHEHUIO Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYaIUAX, B TOM YUCJIC TIPH CO3/ITaHUH YICOHBIX U COIMATBHBIX POCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBS3W M aKTyaJIWM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBa
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETbh MEPEHOCUTh 3HAHWS B IMO3HABATEIBHYIO M MPAKTHUYECKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCS B PA3TMYHBIX HUCTOYHWKAX WHPopMamuu (TEKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CIpPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IpEACTABICHUS,
KPUTHYCCKH OIICHUBATH €€ JJOCTOBEPHOCTH M HEMTPOTUBOPECUHBOCTE;

(GopMyIUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MPHOOPETaTh OMBIT HCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpEICTaBICHUS
ouosiornyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIlbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYYHBIM S3bIK B KauyecTBE CpelICcTBa MpH padore C
Oouonoruyeckod wuHoOpMaIME: TPUMEHSATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJIeTh  HaBbIKAMHU  pACllO3HABaHUsT M 3alUTBl  MHGOpPMAINH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WMJM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbI
(yMeHuMe 3amaBaTh  BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4ui, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CHUTYAIlHi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (popMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYabHOM  pabOThl MpU  pEHICHUH OHOJIOTUYECKOW MpoOJIeMBblI,
000CHOBBIBATh HE0OXOIMMOCTh IPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUJIAH JEHUCTBUH,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIIaTh PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JTHMYHBIX
CUTYaIMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM II€JIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K >KHBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH peIIeHHs TpobjieMbl ¢ Yy4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 324 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M TPOSIBJICHUIO IIHPOKON JPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN H
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B JACATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTMX MpPU aAHAIN3€ pPe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOCHHUS COJEpKaHHUS y4eOHOTO MpeaMeTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTUPOBaHbI Ha OOecIeuYeHHe
npopuabHOrO 00ydeHusi oOywarommxcss Ouosornu. OHU  BKJIIOYAIOT:
cnenupuyueckre Aji1 OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI I€UCTBHIA
[0 OCBOCHUIO, HHTEpPHpEeTallMM U NpeoOpa3OBaHUIO0 3HAHWMA, BHJbI
JESATEABHOCTH MO MOJYYEHUIO HOBBIX 3HAHUU M MUX MPUMEHEHUIO B Pa3IUYHbBIX
y4eOHbIX, a TakKe€ B pEAJbHbIX JKU3HEHHBIX cHUTyauusx. lIpenMerHsie
pe3ynbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOEHUSA y4yeOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KApTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPHUPOJbI M pEHIeHuH MpodiieM  paluoOHaIbHOIO
OPUPOAOIIONB30BaHUSA, O BKJIAJAE POCCHUUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTUH;

BJIQJICHUE CUCTEMON OHMOJIOTMYECKHX 3HAHUM, KOTOpash BKIIIOYAET:
OCHOBOIIOJIAralIyue OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOIOTHYECKUE TEOPUHU
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HacienctBeHHocTtd T. Moprana), yuenus (H. . BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  pAcTEHUM), 3aKOHBI
(enHOOOpa3us MOTOMKOB MIEPBOTO MOKOJICHUS, PACIICTICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUIX >KUBBIX OOBEKTOB (OMHCaHUE, H3MEpPEHUE,
HaOII0/IeHHUE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTeHU, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB H
CUCTEM  OpraHOB  pAaCTeHMH,  KUBOTHBIX,  4YEJIOBEKa,  IPOIIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpraHU3Max pAacTEHUM, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTMUECKMX TMPOILIecCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpAIllCHUs YHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TEeTepOoTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo03a, raMeToreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIVNBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATHh B3aUMOCBS3M MEXKIY OpTraHOUIAMHU KJIETKH U UX
GYHKIUSIMH, CTPOGHUEM KIJIETOK pPa3HBIX TKaHEH W HUX (PYHKIUSMHU, MEXKITY
opraHaMy M CHUCTEMaMH OpPTaHOB Yy PAaCTCHMIA, >KUBOTHBIX M 4YEJIOBEKa U UX
GYHKIUAMH, MEXKIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXAY dTanaMu
oOMEHa BeNIeCTB, JTalaMd KIETOYHOTO IMKJIa M KU3HEHHBIX ITUKIIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTUI0O M CHUMBOJIMKY [l JOKa3aTelhCTBAa POJICTBA OPTraHU3MOB
Pa3HBIX CHCTEMATHUYECKUX TPYIIIL;

yMEHUE peliaTh OWOJOTUYECKHE 3a/aud, BBISBISATH PUYUHHO-
CJICICTBEHHBIC CBSI3M MEXKIY UCCIENYEMbIMU OMOJIOTHYECKUMHU MPOIECCaMU U
SBJICHUSIMU, JIe7IaTh BBIBOJABI M TPOTHO3bl HAa OCHOBAHUM MOJYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIIBUTAaTh THUIOTE3bI, MPOBEPATh MX IKCIEPUMEHTAIHHBIMU
cpenctBamu, (popmMynupys 1elib MCCIIENOBaHUS, aHATU3UPOBAThH IMOTYyYEHHBIC
PE3yNbTAThI U JACNIAaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKOM paboTe Mo OMOIoTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTAaBIATh TOJYYCHHBIC PE3yNbTaThl Ha  yUYEHUUYECKHX
KOH(epeHIusIX;

YMEHHUE OIICHUBATh ITUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoJoTMM W MEIWIHMHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZOTBOPEHUE, HAMIPABIEHHOE U3MEHEHUE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccruoHaabHOM
nesiTebHOCTH B oOjacT  OWMOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOrHUH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENbHBII ~ HMHTEpPEC, HaNpaBJIECHHBI Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH MpodecCuu U MPOJOKEHHE OMOJIOTMYECKOro 00pa3oBaHus
B OpraHU3alMIX CPEAHET0 MPOo(HEeCCUOHATBFHOTO U BBICIIETO0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECT€ M pOJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYyYHOUH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHYECKUX
npoOiieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
IPUPOAOIIONB30BaHUA, U B (OPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
pupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUHUCKUX U 3apYyOC)KHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHMOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeJielieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAaIONUX OMOJIOTUYECKUX
TEPMUHOB U TIOHATHM (B, dKOcHUcTeMa, Ouocdepa), OMOIOTUYECKHE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapieHUsX 53Boitonuu, B.M.
Bepuanckoro — o 6uocdepe), 3akoHbl (reHeTHUECKOTO paBHOBecus Jx. Xapau
u B. BaiinGepra, 3apossimeBoro cxoactsa K. M. bapa), npasuna (MuHuMyma
1O. JIubuxa, sK0IOrH4eCcKOi MUpPaMUJIbl SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'mnGepta);

yMEHUE BIAJeTh OCHOBHBIMU  METOJaMH  HAy4YHOTO  IIO3HAHWS,
UCIIOJIb3yeMbIMU B OHMOJOTHYECKUX HCCICAOBAHUSAX JKUBBIX OOBEKTOB H
AKOCUCTEeM (OmHCcaHHue, U3MEpeHue, HaOIo/IeHHne, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOUIU3UPYIONIETO, JBUKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otoopa, AJUTONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIAN, TPUCTIOCOOJICHHOCTH OPTraHru3MOB K cpejie OOMTaHusl, YepeI0BaHUS
HAIPaBJICHU JBOJIIOIMH, KPYroBOPOTa BEIIECTB M TOTOKA DSHEPIHH B
HKOCUCTEMAX;

yMEHUE YCTAaHABIWBATHh B3aMMOCBSI3M MEXIY MPOIECCAMU DBOJIIOIHH,
JBYDKYIIUMH CUJIAMU aHTPONIOTE€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIWYUTENbHBIC TPHU3HAKK  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BHUJIOB K Ccpejie OOMTaHUs, AOMOTHYECKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJiIsi JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMAaTHYECKUX TPYMIM, B3aWUMOCBSI3M OPraHU3MOB U  CPEJbl
oOWTaHUS, €IUHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOT000pa3usi BUJIOB M SKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOJILI U
YeJI0BEUECTBA;



YMEHHE pemaTh OHOJOTMYECKHE 3a/ladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICAYEMBIMH OMOJOTHYECKHUMH TPOIlecCaMH U
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3bI Ha OCHOBAaHWM IOJIYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBITIOJIHATH JTAOOpPaTOPHBIEC U MPAKTUYECKHE PaOOTHI, COOMIOATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh HUX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEILCKOM paboTe 1Mo OMoIoTuH,
AKOJIOTMH ¥ MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOMYHO  TIPENCTaBIATh  IOJYYCHHBIE PE3yNbTaThl HAa  YYCHHUSCKUX
KOH(EPEHITUSAX;

YMEHHE OIICHUBATh THUIIOTE3bI W TEOPUU O TPOUCXOKICHUH >KU3HH,
YelloBeKa M YEJNOBEYCCKUX pac, O MpHYMHAX, TOCIEACTBHSIX M CIOCoOax
IpeIoTBpaIIeHHs T100adbHBIX U3MEHEHUH B Orocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel mpodeccuoHaIbHOM
NeSTEIbHOCTY B  OOJAcTH OWOJIOTHH, OKOJOTHHU, MPUPOJIONOIB30BaHUS,
MEUIMHBI, OMOTEXHOJIOTUH, ICUXOJIOTHH, BETEPUHAPUH, CEITHCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIIyOJsTh  MO3HABaTEIbHBIM  WHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH MpOPEeccCuu M
IPOJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CPEIHEro
poeccuoHaIbHOTO u BBICIIIETO o0OpazoBaHus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HauMeHoBaHue KoanuecTBo 4acoB
DJIeKTpOHHbIe (LM (POBHIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/ibHbIE PecypChl
n nporpamMmsbl padoThI padoThI
1 buonorus kak Hayka 1
5 JKuBbie CUCTEMBI U UX )
M3y4yeHue
3 buosnorus knerku 2 0.5
Xumuyeckas
4 10 1
OpraHu3alus KIETKU
5 Crpoenne u QyHKITUH 8 )
KJIETKH
OOmeH BemecTB U
6 MIpEeBpaICHUE SHEPTUN 9 1
B KJIETKE
HacnencrBennas
7 uHpopmanus u 9 0.5
peanmzanus €€ B KIIETKE
JKU3HEeHHBIN ITUKI
8 6 1
KJIETKU
Crpoenue u KIIUU
9 P by 17 15
OpraHu3MOB
10 PasmHOXeHUE 1 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
11 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJIEJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CUHTETHYECKAs 4
Omoorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejibHbIE PeCypPChI

3apokJIeHUE U pa3BUTHE
IBOJIIOIIMOHHBIX
MPEJICTABICHUH B
OMOJIOTHH

MukposBontonus u eé
pe3yJIbTaThI

14

MakposBomtonus u eé
pE3yIbTATEI

[IpoucxoxacHue u
pa3BUTHE KU3HU HA
3emite

15

1.5

IIpoucxoxaeHue
YEJI0BEKa —
aHTPOIIOI€HE3

10

DKoJorus — Hayka o
B3aMMOOTHOLIEHMSIX
OpPraHU3MOB U
HaJ0pPTaHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoit

0.5

OpranusMmsl 1 cpena

1.5




YACOB I10 ITPOITPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKOoJIOTUsA COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
I

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Buosorus kak KOMIUIEKCHAsI
HayKa M KaK 4aCTb
COBPEMEHHOTO0 00IIIecTBa

JKuBbIE CHCTEMEI U UX
CBOMCTBA

ypOBHeBaH OpraHr3anusa
JKHUBBIX CUCTCM

Hcropus OTKpsITHA U
W3YYEHUS KIETKU.
Knerounas reopus

Meroasl MOJNEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTnyeckas pabora
«3yyeHne MeTo10B
KJIETOYHOM Oronorun
(xpomarorpadus,
anexTpodopes,
nuddepeHnuantbHoe
ueHtpudyruponanue, [TLP)»

0.5




XMMHYECKUH COCTAB KIIETKU

MuHepasbHbIe BEIIeCTBA
KJIETKH, UX OHOJIOrnYecKas
pOIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabora
«O06Hapyx)eHHe OETTKOB ¢
MOMOIIbIO KA4ECTBCHHBIX
peaKuuii»

0.5

CoiicTBa, K1accUpUKAIHS U
byHKIIMMU OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKHU — YI'JICBObI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JIHK u PHK. JIa6oparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuuu ATO.
HApyrue
HYKJIe03uATpuochaTel
(HT®D)




14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Mertozsl CTpyKTypHOHR
Ounonorun

16

Tumel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapHOTHUECKOM
kietku. [IpakTuueckas
pabora «/3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpraHOU/bl KJIETKH.
[TpakTuyeckas padora
«3y4yeHue nBUKEHUS
LATOIUIA3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

20

[ToryaBTOHOMHBIE
0pFaHOI/II[I>I KIICTKH:
MI/ITOXOHJIpI/II/I, IIJIACTUOBI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5




PaCTUTCIIbHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Crtpoenue u GyHKIHMH g11pa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4yeHue cTpoeHuUsI
KJICTOK Pa3iIUNYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI METa0O0IN3MA.
Turmbl oOMeHa BEIeCTB.
JlaGopaTtopHnast pabota
«M3y4yeHne KaTaTuTH4eCKON
AaKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHJIasbl WK
KaTajas3bl)»

25

DepMEHTAaTUBHBIN XapaKTep
pEaKLHI KJIETOYHOTO
MeTaboIr3Ma.
JlaGopatopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJIOPO/Ia B PACTUTEIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaXx»

26

benku-akTuBaTOps! M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dortocunTes

29

XemocunTes. JlabopartopHas
pabora «CpaBHeHUE
npoiieccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bunsr 6posxenHws.
JlaGopaTtopHnast pabora
«CpaBHEHHE IPOLIECCOB
OpO’KEHMSI U ABIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpaJueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakunu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousib pubocom B 6GrocunTe3e
Oenka

37

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycsl — BHEKIJICTOYHBIC
(OpPMBI KU3HH H
O0JIMTaTHBIC MAPA3HTHI.
[IpakTuyeckas padora
«Co3znanre MOJIeNId BUPYyCa

0.5

40

Bupycuble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHomoruu B
OMOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN MK KIETKH

43

Marpuunsiii cuares JIHK

44

Xpomocomsl. JlabopaTopHas
pabota «M3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYMKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

47 Perymsmus ;xu3HEHHOTO
[IUKJIA KIETOK

48 OpranusMm Kak eJuHOE 11eJI0e
TkaHu pacTeHUH.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 05
«3yueHue opraHoB '
LIBETKOBOT'O PaCTEHUS»

52 Ormopa Tenia OpraHu3MoB

53 JIBuKkeHnEe OpraHu3MoOB

54 IIntanne opraHn3mMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenbHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Brienenue y opranuzMoB

61 3amura y OpraHu3MoB

62 NmmyHHas cuctema
YenoBeKa

63 Paznpaxumocts n
PETYISIHS Y OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHUCTEMa
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. O6pa3oBaHue

68 0.5

" pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabota
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akazKa OpraHOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

PocT u pa3BuTHE KUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIEH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

Pa3zmHOXeHUE U pa3BuTHE
pactenuii. JlabopaTopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS 1
Pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSATHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TeHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[TpakTuyeckas padora
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiiee
ckpemuBanue. Heronnoe
JOMHMHHUPOBaHUE

78

JurnbpuaHoe cKpemuBaHue.
[TpakTnueckas padota
«3y4yeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(QHIIBD)

0.5

79

[{uTosmornyeckre OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCICACTBCHHOCTH




82

I'eneTuka nona

83

I'eHOTHII KaK ILI€IOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJb
pa3BUTHUS PACTEHUH,
YKUBOTHBIX U YeJIOBEKa

85

HM3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl ”3BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
n3MeHYnBOCTH. [locTpoenue
BapHallMOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHOTHIIMUECKAS
W3MEHYHBOCTb.
KombOuHaTuBHas
W3MEHYUBOCTH

89

MyranunonHas
W3MEHYHBOCTb.
[TpakTnueckas padota

0.5




«MyTtanuu y 1po3oduisl (Ha
TOTOBBIX
MHKPOIIpETiapaTax)»

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpOIlecca.
ONUIreHeTHKa U
SMUTeHOMHKA

91

I'eHeTnka yemoBeKa.
[TpakTnueckas padota
«CocTaBlicHHE U aHAIIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKOM
T€HETUKU

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
TeHETHYECKHUX 3a001eBaHuI
YyeJioBeKa

94

OCHOBHBIC TTOHSATHS
cesnekuuu. JlaboparopHas
pabora «3yuenue copToB
KYJIBTYPHBIX PACTCHHH U
MOPOJI TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTonpl ceneKnOHHON
pabotsl. JlabopaTtopHas

0.5




pabora «3yueHue MeTo10B
CEJICKLIUH PACTEHUI»

96

JlocTukeHus CeJIEKINU
pPacTeHUH U KUBOTHBIX.
[TpakTuyeckas padora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TCeHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[TpakTuyeckas pabora
«M3yueHue 0ObEKTOB
OMOTEXHOIOT UM

0.5

99

OcHoOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruu

100

XpOMOCOMHasI ¥ T€HHas
WHKEHEPUS

101

MeaunHCcKe
OMOTEXHOJIOTHHI

102

PesepBHBIi ypOK.
[ToBTOpenue, 06001IIEHNE,
cHUCTEMaTH3alus 3HAHUI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5




11 KIIACC

Ne
n/
I

Tema ypoka

KoauuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchI

OBostoMOHHAas Teopust Y.
JlapBuHa

JBroKy1ye cuiibl
3BOJIIOIMHU BUIOB Mo Y.

Hapsuny

Bbopr0a 3a cymecTBoBaHue,
€CTECTBCHHbII U
UCKYCCTBEHHBII 0TOOD

dopMHpOBaHHE
CHHTETUYECKON TEOpUHn
HBOJIIOLUU

ransl 3BOJIFOIIHOHHOTO
MpoIiiecca: MUKPOIBOJIOIIHS
Y MaKpO3BOJIIOIUS

[Tonmymsanus —
AJIEMEHTapHAsl €IMHHLIA
IBOJIIOLINH

3aKOH r€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrIsiBrieHue
U3MEHYUBOCTH y 0CO0€eH
OJTHOTO BUa»

DneMeHTapHbIE (PaKTOPHI
HBOJIIOIUH

DddekT ocHoBaTeSI.
DddexT OyThIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

11

EcrecTBenHnbIit oTO0p —
HaIpaBJsSomui GakTop
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGieHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«3yuenue apomopd0o30B H
WIA0AJANTAlNN Y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOIeHuit y
OpPTraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3ZHOCThY

15

Bup, ero kpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPHUIO»

0.5

16

Crpykrypa BHUza

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

19

Maxpo3BOIIOLIHSL.
[Taneontonornueckue
METO/Ibl U3YUEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEILHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekynsipHo-
FE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTeMaTUYECKHE METOIbI
W3Y4YEHUS HBOJTIOIIUN

23

OO61re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU HA
3emiie

26

Jonayuynsie
IIPEICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE >TaIlbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoressl 3apoxacHUS
KU3HU




29

Ucropus 3emiu u METOAbI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB)

0.5

30

HauanpHpIe 3Tansl
opraHqucxoﬁ 3BOJIFOIINH

31

OBOJIOLUS DYKAPUOT

32

OCHOBHBIE TallbI
HBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTnyeckas
pabora «M3yuyenue
0COOEHHOCTEHN CTPOCHUS
pacTeHui pa3HbIX
OTJIEJIOBY

0.5

33

OCHOBHBIE DTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

DBOJIIOIUS KUBOTHBIX.
[TpakTrueckas padota
«M3ydyeHnue ocobeHHOCTEN
CTPOEHHS TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3emiie
0 3paM U Nepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpemMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

39

OCHOBHBIE
CUCTEeMaTUYECKUE TPYIIIbI
OpraHU3MOB

40

AHTpOHOHOFI/IH — HayKa O
YCJIOBCKEC

41

Pa3zButue HpCI[CTaBJ'ICHI/Iﬁ (¢}
MMPOUCXOKACHUUN YCIIOBCKA

42

Mecro yenoBeka B CCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
HPSAMOXO0XKICHUEM»

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHoleHne
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTeHE3e

OCHOBHBIE CTaaUU

45
aHTpPOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue packl.

48 [TpakTuueckas pabota 05
«M3yueHne 3KOJO0THIECKIX '
aJlanTanui 4eIoBeKa»

49 MexnucuuIIMHapHbIE
METO/IbI aHTPOIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTUU
MeTobl HKOIOTHH.

JlaGopaTtopHast pabota

51 «M3y4yenne MeTo10B 0.5
HKOJIOTMUECKUX
HCCIIETI0BAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX
3HAHWH 1 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbuoTtnueckue GpaxkTopsl.

54 b p 0.5

CBeT KaK dKOJOTHYSCKUM




dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AbGuotnueckue GpakToOpHbI.
Temneparypa kak
9KOJIOTHYECKUiA (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPhI»

0.5

56

AObuoTtndeckue (HaKTopsl.
BrnaxnocTs kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pa3HbIX MECT OOUTAHUS

0.5

S7

Cpenpl oouTanus
OpPraHu3MoB

58

buonornueckne puTMbl

59

Kuznenusie GopMmsl
OpraHU3MOB

60

BuoTtnueckue akropsl




61

3HaueHne OMOTHUECKHUX
B3aNMMOJACUCTBHI I
CyIIIECTBOBaHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTHUECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISALIUN: POKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
MnomyJaanun

66

JlnHaMuKa NomyJsiuu u eé
peryisuus

67

Kpussie pocra
YUCIIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HUIa
Buna. Jlaboparopuas
pabota «[Ipucnocobnenus

0.5




CEeMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISIIIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHIA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB
— OuoLEeHo3

79 DKocucTema Kak OTKpbITast
cucrema
Kpyrosoport BemiecTs u

73 MIOTOK SHEPTHH B
9KOCUCTEME

74 OcHoBHbIE TIOKa3aTeNN
9KOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 N3meHeHus cooluiecTB —
CYKIIECCHH
IIpupoaHBIE S5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKxocucreMsl MOpel U
OKEaHOB
IIpupoaHBIE S5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

CTeneu, IMyCThIHb




79

AHTpPOIIOT€HHBIE
9KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[TpakTuyeckas padora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTHU
(dhopMHUpPOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHMU3MEHHOM,
OPraHU3MEHHOM,
MONYJSALIMOHHOM U
DKOCUCTEMHOM YPOBHSIX

83

buochepa —
oOuienyiaHeTapHas
o0ououka 3emiu

84

VYuenue B. U.
Bepnanckoro o 6mocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS Onochepbl

86

KpyroBopots! BeniecTs u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanbHOCTH OHochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh OMochepsl

89

DKOJIOTHYECKHE KpU3HUCBhI U
HX ITPUYHUHBI

90

BosaelictBue yenoBeka Ha
ouochepy

91

AHTpPOIIOT€HHOE
BO3/ICHCTBHE HA
pacTUTENBbHBIN U
SKUBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOMYUBOTO Pa3BUTHUSA
YeJIOBEYECTBA U IPUPOJIbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOro
pazHooOpaszus 3emin

95

O0o0mIeHNE IO TeMe
«MuUKpO3BOIIIOLUSA U €€
PE3YNBTATHD»

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pe3yIbTATHI»

97

O000I11IeHNE 10 TEME




«IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIe»

O06o061IeHne o Teme
98 «[IpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)»

O000111EeHME 110 TEME
«IKOJIOTHS — HAyKa O
99 Y 1

B3aUMOOTHOIIECHUAX
OpPTaHU3MOBY

O000I11IEHNE IO TEME
100 | «Opranusmsl u cpena 1
oOuTaHus»

O060011IeHNE TT0 TEME
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O000I11IEHNE TT0 TEME

102 | «buocdepa — rnmobanbHas 1
IKOCUCTEMA»
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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