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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yue6Homy npenmetry "buosiorus" (manee - Guosiorusi) Ha
YpOBHE cpe/Hero o01iero oopazoBaHusi pazpadborana Ha ocHoBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pa3oBanuu B Poccuiickoii
Oepneparun», PI'OC COO, KoHuenmuu npenojaBaHusi yueOHOTro MpeameTa
«buonorus» M OCHOBHBIX MOJOXKEHUN (enepanbHOR pabodeil MporpaMmbl
BOCITUTAHMUS.

VYueOubiii penmer «buonorus» yriayonénnoro yposus uzydenus (10-11
KJIacChl)  SIBNIIETCS  OJHUM U3  KOMIIOHEHTOB MpeaMeTHOW  obnactu
«EctecTBeHHO-HayuHble npeameTsl». CormacHo mnonoxenusm PIroC COO
npoduibHble y4eOHbIE NPEIMEThl, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SBJISIIOTCS criocoboM audepeHimanu oOy4eHus: Ha ypOBHE CpeHEro oOIero
o0pa3oBaHus U TPHU3BaHBI OOECMEYUTh MPEEMCTBEHHOCTh MEX]Y OCHOBHBIM
oO0lIMM, CpEeIHUM OOIIMM, CpEIHUM MPOPECCUOHATBHBIM U  BBICIIUM
oOpa3zoBaHueM. B To jxe BpeMs KaKIbIil U3 3TUX Y4EOHBIX MPEAMETOB JIOJKEH
ObITh OpPUEHTHUPOBAaH HA TNPUOPUTETHOE pEIICHHE 00pa30BaTENIbHBIX,
BOCIUTATENIbHBIX W Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MpoQopueHTalen
oOydarmommxcs MW CTUMYJIMPOBAaHHEM HHTEpeca K KOHKpPETHOH obiactu
HAyYHOTO 3HAHUA, CBSI3aHHOTO C OWOJOTMEeH, MEAUIMHONW, HKOJIOTHEMH,
NICUXOJIOTHEHN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yue6HOMY npenmety "buosnorus" ma€Tt npeacraBlieHHE O
IEJM U 3a/ladyax U3ydeHus ydeOHoro mnpeameta «buonorus» Ha yriyOJ€HHOM
ypOBHE, ompeneiseT o0g3aTenbHoe (MHBApUAHTHOE) TIPEIMETHOE COJIEpKAHUE,
€ro CTPYKTYpUpOBaHUE MO pa3feiaM U TeMaMm, pachpelesieHHe Mo Kiaccawm,
PEKOMEH/YyeT TOCJIeI0BATEIbHOCTh U3YUCHHSI y4eOHOro maTepuaia ¢ yuyéTom
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOywarommxcs. B mporpamme 1o Owuosorum
peain30BaH MPUHIUI MPEEMCTBEHHOCTH C H3y4YE€HHEM OMOJIOTMH Ha YPOBHE
OCHOBHOTO oO0mero oOpas3oBanus, Onarogaps dYemMy MPOCMAaTPUBACTCA
HANpaBJICHHOCTh Ha TMOCIEAyIoIlee pPa3BUTHE OHOJOTMYECKUX 3HAHUH,
OPUEHTUPOBAHHBIX Ha (DOPMHUPOBAHHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTAaBICHUI O 370pOBOM 00pase KW3HU, Ha
BOCMIMTAHHE OEPEKHOr0 OTHOIICHHUS K OKpyKarolieil mnpupogHoi cpene. B
nporpaMme o OMOJIOTHH TaK)Ke MOKa3aHbl BO3MOXKHOCTH y4eOHOTO MpeaMeTa
«buonorus» B peamuzamuu TpeboBaHuit PI'OC COO K mIaHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OOyYeHHs U B
(OpMHUpPOBAaHMUU OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIBHOU JAESITEIBHOCTH



00y4Jaromuxcs Mo OCBOEHHUIO COJIEpKaHUsI OMOJOTHYECKOTO 00pa3oBaHUsS Ha
YPOBHE CPEeIHET0 00IIero 00pa3oBaHuUs.

VYueOuwiii npeamer «buonorus» Ha ypOBHE CPEAHETO  OONIEro
oOpazoBaHusl  3aBepiaeT OuOJOTMYecKoe oOpa3oBaHUE B  IIKOJIE U
OpPUEHTUPOBAH HA PaCUIMPEHUE U YriayOsjaeHue 3HAHUN OOydaroIIMXCA O KUBOM
MPUPOJAE, OCHOBAX MOJEKYJISIPHOM M KIETOYHOW OMOJIOTMH, SMOPHOJOTUU U
OWoNOrNK pa3BUTHUS, TEHETHKH, CENEKIUH, OMOTEXHOJOTHH, SBOIIOIHOHHOTO
YUEHHUS U SKOJIOTHH.

N3yuyenue yuebHoro mpenmera «buonorus» Ha yriyOGieHHOM YpOBHE
OpPUEHTUPOBAHO Ha MOATOTOBKY OOYYalOUIMXCS K MOCIEAYIOMIEMY MOJYYEHHUIO
Ouonornyeckoro oOpa3oBaHHMs B By3aX UM  OpraHU3alUigX CpPEIHEro
npodeccroHanbHOro o6pa3oBaHus. OCHOBY €ro CoOJIEpKaHHUs COCTaBIISIET
cucTeMa OMOJIOTHYECKUX 3HAHHH, IMOYYCHHBIX TIPH U3YYCHUH O0YyUYaFOIIIUMHKCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX pa3lesioB OMOJOrMUM Ha  YpPOBHE
OCHOBHOro obmiero ob6paszoBanusi, B 10—11 knaccax 3TH 3HaHHUA TOJYYArOT
pa3Butue. Tak, pacmupeHsl U yriryOJaeHsl OMOIOTUIECKUE 3HAHUS O PACTEHUSX,
KUBOTHBIX,  rpubax,  OakTepusx,  OpraHuU3Me  4YeJIOBEKa,  OOIIHUX
3aKOHOMEPHOCTSIX  KU3HM, JOMOJHHUTENIbHO BKJIIOYEHBI OHUOJOTHYEeCcKue
CBEJICHUS TPHUKIAJAHOTO W TIOMCKOBOTO XapakTepa, KOTOpbIe MOKHO
UCIIOJIb30BaTh KaK OPUEHTUPBI [JIs MOCJEAYIOUIEro BbIOOpa Mpodeccum.
Bo3morxxHa Takxke uHTErpaiusi OMOJIOTrHYeCKUX 3HAHUN C COOTBETCTBYIOIIMMU
3HAHUSIMHU, TOJYYEHHBIMH OOYYaIOIIUMHCS TPU U3YYCHHH (PU3UKH, XUMUH,
reorpadu 1 MaTEMATHKHU.

Crpykrypa mporpamMMmbl mo ydeOHOMY mpeamery "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIM MOAXOIbl K HM3YUYCHUIO OHMOJIOTHHU.
CornacHo WM, HM3y4alOTCS CBOMCTBA W 3aKOHOMEPHOCTH, XapaKTEpHBIC ISt
KUBBIX CHCTEM PAa3HOTO YPOBHSI OpraHU3allMH, BOJIONH OPTraHUYECKOTO MHUPa
Ha 3emiie, COXpaHEHHs OHMOJOTHYECKOTO pa3zHooOpasus mmiaHeThl. Tak, B 10
KJIacCe€ M3y4YaloTCsl OCHOBBI MOJIEKYJSIPHOM M  KIETOYHOW OHOJIOTHH,
AMOPHUOIOTUU ¥ OMOJIOTHH Pa3BUTHS, TEHETUKU U CEJICKIINU, OMOTEXHOJIOTUU U
CUHTETHYECKOW OWOJOTHHU, aKTyaTU3UPYIOTCS 3HAHUS OOYydYalomuxcsl 0
OOTaHWKEe, 300JI0THM, aHAaTOMHUH, ¢u3uonorud uyeiaoBeka. B 11 xkimacce
M3Yy4aroTCs 3BOJIFOLIMOHHOE YUEHHE, OCHOBBI 3KOJIOTUHU U yueHue o Ouocgepe.

VYyeOnpiii npenver «buomorus» TpU3BaH 00ECHEUYUTh OCBOCHHE
oOydJarommMMuCs OWOJIOTHYECKUX TEOPHH W 3aKOHOB, WJEH, NPUHIIMIIOB U
MpaBWI, JISKAIMUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, 3HaHUWA O CTPOSHUH, MHOTOOOpa3uH U OCOOEHHOCTSIX KJIETKH, OpTaHU3Ma,
MOMYJISINN, OMOIIEH03a, SKOCUCTEMBI, O BBIAAIONTUXCS HAYIHBIX JOCTHKCHUSX,



COBPEMEHHBIX  HUCCIEJOBAHUAX B  OWOJOTMH, TMPUKIAJAHBIX  ACMEKTaX
Ouosiornyeckux 3HaHWM. Jlis  pa3BUTUS W TOAJIEPXKAHUS  HHTEpeca
oOydaromuxcs K  OHOJIOrMM  HapsAgy CO  3HAUUTEIbHBIM  00BEMOM
TEOPETHUYECKOTO MaTepuajia B COJAEpKaHUU MPOTpaMMbl MO OHOJOTUH
MPENYCMOTPEHO 3HAKOMCTBO C UCTOPUEN CTAHOBIICHWS W PA3BUTHS TOW WIIH
WHOM 00JlacTh OMOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX U 3apYyOCKHBIX YUEHBIX B
pelieHre BAXKHEHIITNX OMOJIOTUYECKUX U IKOJIOTUUECKUX MPOoOIeM.

Henp wusydenuss ydeOHOro mnpenmera «buonorus» Ha yriayOa€HHOM
YpOBHE —  OBJIQJICHUE OOYYAIONIUMUCS  3HAHUSIMHU O  CTPYKTYpPHO-
(GYyHKIIMOHAIPHOM ~ OpPraHW3allMM  JKMBBIX CHUCTEM  pa3HOro paHra u
npuoOpeTeHne yMEHUN UCTOIb30BaTh ATU 3HAHUS B (POPMUPOBAHUM UHTEpECA K
onpenenéHHol obsactu TpoPecCUOHATBLHON JESTEILHOCTH, CBSI3aHHOM C
Ouosioruedt, WM K BBIOOpY Y4eOHOTO 3aBeAeHUSA JUIS MPOAOJIKEHUS
OMOJIOTMYECKOTO 00pa30BaHMUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriay0iaEéHHOM YpOBHE 00ECIIEUMBACTCS PEIICHUEM CIIEAYIOMINX 3a/1a4:

OCBOCHHME OOYy4YaIOIIMMHCS CUCTEMbl OHOJIOTMYECKUX 3HAHUH: 00
OCHOBHBIX OHOJIOTHYECKUX TEOpHsX, KOHLEMUHUAX, TUIOTe3aX, 3aKOHaX,
3aKOHOMEPHOCTSX M TMpaBWiIaX, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-
HAyYHYI0O KapTHUHY MHpPA; O CTPOCHHMHM, MHOTOO0pa3uu U OCOOEHHOCTSIX
OMOJOTUYECKUX CUCTEM (KJIETKa, OpPraHu3M, MOMYJSIUs, BUJ, OUOTEOICHO3,
o6uocepa); O BBIIAOIMIMXCA OTKPHITUAX M COBPEMEHHBIX MCCIEOBAaHUSIX B
OHoJIorny;

O3HAKOMJICHHE OOYYaIOIIUXCS C METOJAaMU TO3HAHUS >KUBOW MPHUPOIBI:
UCCIIEIOBATEILCKUMH METOJIaMU  OHMOJOTHYECKUX HAyK (MOJIGKYJSIPHOM U
KJIETOYHOW OHMOJIOTHH, AMOPHOJIOTMH U OHWOJIOTHMH pPa3BUTHSA, TCHETHKH W
CEJICKIIUU, OWOTEXHOJOTMM W CHUHTETUYECKOW OHMOJIOTUU, TMAaJCOHTOIOTUH,
HKOJIOTHH); METOJIaMH  CaMOCTOSITEILHOTO  TPOBENCHUS OHOJOTHYECKUX
UCCJIeIOBaHM B JabopaTopud W B Tpupoae (HaOmoaeHue, H3MepeHue,
AKCHEPUMEHT, MOJIECIIMPOBAHMUE);

OBJIaJIcHNE OOYyYaIOMIUMHCS YMEHUSMH: CAMOCTOSTEIbHO HAaXOJWTh,
aHAM3UPOBATHh M MCIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIINIO; TIOIB30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTHEH U CUMBOJMKOW; YCTAaHABIMBATH CBSA3b MEXKITY
pa3BuTHEM OHOJOTUM U COLUUAIBHO-PKOHOMHUYECKUMH M 3KOJIOTHYECKUMU
nmpoOjeMaMyu 4eJI0BEUeCTBa; OIEHUBATH MOCIEICTBUS CBOCH JEATEIHLHOCTH IO
OTHOLIEHHUIO K OKpY’Kalolleil MpUpogHOMl cpelie, COOCTBEHHOMY 3I0POBBIO U
3JI0POBBIO  OKPYKAIOIIMX JIFOJICH; OOOCHOBBIBAaTH M  COONIOATh MEpHI
NpopUIAKTUKYA UHPEKIIMOHHBIX 3a00J€BaHUM, MTpaBUiia MOBEICHUS B MPUPOJIE



u obOecrieyeHuss 0€30MAaCHOCTH  COOCTBEHHOM  KU3HENCSITEIBHOCTH B
Ype3BBIUAMHBIX  CUTyalMsIX TPHPOJHOTO U  TEXHOTEHHOTO  XapakTepa;
XapaKTEepU30BaTh COBPEMEHHbBIC HAYYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy OOydYalOUIUXCS  HMHTCJUICKTYalIbHBIX UM TBOPYECKHX
CrOCOOHOCTEM B TMpoIleCCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMU H
COBPEMEHHBIMU HCCIICIOBAHUSIMU B OMOJIOTHH, PEIIaeMBbIMU €10 MpobiieMamu,
METO0JIOTUEH OMOJIOTMUECKOTO UCCJIeI0BaHMSI, MIPOBEICHUS
AKCIEPUMEHTAIBHBIX ~ UCCIEJOBAHUN, peIIeHHs OWOJOTMYECKHX  3ajad,
MOJICTUPOBAHUS OUOJIOTUIECKUX 0OBEKTOB U MPOIIECCOB;

BOCITUTAHHE y O0YYaIOMMUXCS IIEHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJIC
B IIEJJOM MU K OTACIbHBIM €€ O0ObeKkTaM U sBIEHUSIM; (GOpPMUPOBAHUE
IKOJIOTUYECKOM, TEHETUYECKON IPpaMOTHOCTH, OOIIEH KyJIbTyphl MOBEJICHUS B
NPHUPOJIC; HHTETPAIIMHN €CTECTBCHHO-HAYYHBIX 3HAHU;

npuoOpeTeHne OO0ydJaroNUMUCS KOMIIETCHTHOCTH B  PaIlMOHAILHOM
IPUPOIOTIONIHF30BAHUH (COONIOJIEHNE TIPaBWI TOBEJCHUSI B MPUPOJE, OXPAHBI
BUJIOB, JKOCHUCTEeM, Ouocdepbl), COXpaHEHUU COOCTBEHHOTO 3JIOPOBBSI U
3MI0POBbSl  OKpYXKaloIUX  Jrojed  (coOmogeHuss Mep  NpodUIaKTUKH
3a0oneBanuii,  oOecrmeueHne  O€30MACHOCTH  JKU3HENEATEIbHOCTH B
Ype3BhIUANHBIX CUTYAIUSIX MPUPOHOTO U TEXHOTEHHOT'O XapakTepa) Ha OCHOBE
UCIIOJIb30BaHMs OMOJOTHYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HMU;

COo3ZaHue yCIOBUW i  OCO3HAHHOTO  BBIOOpPA  OOYYArOIIMMUCS
WUHAUBUAYaTHHOM o0pa3oBaTeIbHOM TPAeKTOPUH, CIOCOOCTBYIOIIEH
NOCIEYIOeMy MpPOo(ecCHOHATFHOMY CaMOOMIPEIEICHUI0, B COOTBETCTBUU C
WHANBUAYaTbHBIMU HHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO6miee 4YMCIO 4YacoB, OTBEJASCHHBIX Ha U3yYeHHE OHOJIOTHH Ha
yrayOJICHHOM YPOBHE CpejiHero ooriero oopasoBanus, cocrapiseT 204 daca: B
10 ximacce — 102 yaca (3 ygaca B Hexneno), B 11 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

OT60p opraHMU3aIMOHHBIX (HOPM, METOJIOB M CPEJICTB O0YUCHUS OMOJIOTUU
OCYIIECTBIISIETCS C YUETOM CHEIU(PUKHN €T0 COACP>KaHUs U HAIPABICHHOCTH HA
MPOJOJDKEHNE OMOJIOTMYECKOr0 O00pa3oBaHUA B OpPraHU3alUsgX CPEIHETO
po(hecCHOHATBFHOTO U BHICIIETO O0pa30BaHMUS.

OO0s3aTenbHBIM  YCTIOBUEM TIPH OOyYeHHH OWOJOTHMH Ha YrIyOJIEHHOM
YPOBHE SIBIIICTCSI MPOBEJCHUE JIAOOPATOPHBIX M MpaKTHUeCKuX pabor. Taxxke
ygactTue  OOydJaromuxcsi B BBIIIOJIHEHWM  TMPOEKTHBIX W Yy4eOHO-
MCCJIEIOBATEILCKUX Pa0OT, TEMAaTHKa KOTOPBIX OIMPEACNSICTCS YYUTEIeM Ha
OCHOBE HWMEIOIIHUXCS MATEPHATbHO-TEXHUYECKUX PECYpCOB W  MECTHBIX
MPUPOIHBIX YCIOBUMU.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Coneprxkanue mporpamMMmsbl, BBIJICIICHHOE KYPCUBOM, HE BXOOUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHasi OuoJiorusi — KOMIUIEKCHasi Hayka. Kparkas wuctopus
pa3BuTHsa Ouoyioruu. buosiormyeckre HaykKu W H3ydaeMble UMU TPOOJIEMBI.
OyHAaMEHTaJIbHbIC, MPUKIAJHBIE M TMOUCKOBBIE HAyYHBIE MCCIEJOBAHUS B
OMOJIOTHH.

3HadueHue OMoOJIOTMM B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mmupa. [Ipodeccuu, cBsizanHble ¢ OWoOJOTHEH. 3HAUYCHHE
OMOJIOTMM B TIPAKTHMUYECKON JIEITEIIbBHOCTH YEJIOBEKA: MEIUIIMHE, CEIThCKOM
X035MCTBE, MPOMBIILICHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanuu

[Toptpersi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsei, I'. Mennens, B. . Bepnanckuit, 1. I1. ITaBnos, U. N.
MeunukoB, H. W. Basunos, H. B. Tumodeen-Pecosckuii, JIx. Yorcon, O.
Kpuk, 1. K. bensies.

Tabnuuel u cxembl: «CBsi3b OMOJIOTHH C APYTMMH Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMbI U UX H3yUYeHHE

XKuBble cuctembl Kak mpenMer uzydeHus: Omosoruu. CBOWMCTBA KUBBIX
CUCTEM: E€JUHCTBO XUMHUUYECKOTO COCTaBa, AUCKPETHOCTh M IEJIOCTHOCTb,
CJIOKHOCTh U YINOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alldd >KHUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIM,
TKAHEBbI,  OPraHU3MEHHBIM,  MNOIMYJIAUUOHHO-BUIOBOM,  SKOCHCTEMHBIN
(bmoreonenoTndeckmii), onochepHobiii. Ilporecchl, TPOUCXOMAIINE B JKHBBIX
cuctemax. OCHOBHbBIE TIPU3HAKH KUBOTO. JKH3Hb Kak (hopma CyIIeCTBOBAHUS
Marepuu. Hayku, wusydamomue KuBbIE CHCTEMBI Ha Pa3HbIX YPOBHAX
OpraHHu3alkH.

Nzyuenue xuBbIx cucteM. Metoasl Ononorudeckoin Hayku. HaGmroaenmue,
W3MEpPEHUE, OKCIEPUMEHT, CUCTeMaTu3aums, MeraaHanu3. llonsatue o
3aBUCUMOM M HE3aBUCMMOW TIepeMeHHON. llnanmpoBaHue »sKcnepuMeEHTa.
IlocTtanoBka u npoBepka runote3. Hynesast runoresa. [lonsatue BoIOOpKHU U €€
JOCTOBEPHOCTh. Pa3bpoc B Ouonormdyeckux maHHbIX. OIleHKa JOCTOBEPHOCTH



MOJYYEHHBIX pe3yabTaTOB. [I[pUUMHBI UCKaXKEHUSI PE3YJIbTATOB YKCIEPUMEHTA.
IToHATHE CTATUCTUYECKOIO TECTA.

JdemoHCcTpanuu

Tabmumpl 1 cxembl: «OCHOBHBIE TPHU3HAKU >KU3HUY», «buonornueckue
cucteMbl», «CBOMCTBA JKMBOW MaTepUW», «YPOBHU OpraHU3alUU KUBOU
npupoasl», «CTpoeHUE >KUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CUCTEMBI
OpraHoB YE€JIOBEUYECKOro opranusmay, «buoreonenos», «buochepar, «MeToabl
M3y4YCHUS JKUBOU MPUPOIBI».

O6GopynoBanue: jaboparopHoe  OOOpyJOBaHWE IS  MPOBEICHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «Vicronb3oBaHME pPa3IUYHBIX METOJIOB IpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. Buonorus KjieTku

Knerka — cTpykTypHO-GyHKIIMOHANBHAS €IUHMIA >XHBOTO. Mcropus
oTkpeiTHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounass teopus (T.
[[IBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOMU
KJIETOYHOU TEOPUH.

Metonbl MOJEKYJISIpHONM W  KJIETOYHOM OHOJOTHMU: MHKPOCKOIHUS,
xpomatorpadus, 371eKTpodopes, METOA MEUYEHBIX aTOMOB, nuddepeHnnarIsHoe
HeHTpuyrupoBanue, KyJIbTUBHUPOBAHUE KIETOK. M3yuenue GurkcuposaHHbix
Knemok.  ONEKTpOHHass  MUKpockonusa.  Kougokanvnas — mukpockonus.
Bumanwvnoe (npusicusnennoe) usyuenue Kiemox.

JdemMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneiiaen, P. Bupxos, K.
M. bap.

Tabmuuet u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIEKTPOHHBIM
MHUKpPOCKOID», «lcTOopHs pa3BUTHSI METOI0B MUKPOCKOITAW.

O6opynoBaHue: CBETOBOM MHKPOCKOT, MUKpPOIPENapaThl pacTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEpUATbHBIX KIETOK.

IIpakTnueckas padora «l3ydyeHne METOAOB KIETOYHON OuoIOruu
(xpomarorpadusi, snexkrpodopes3, auddepeHuaANbHOES TEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. XumMu4yeckasi opranu3anus KJIeTKu

XUMUYECKUNA COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Bonma u €€ ponb Kak pacTBOpUTEIs], peareHTa, y4acTHe B CTPYKTYpPUPOBaHHU
KJIETKH, TEIJIOPEryIsiuud. MuHepaabHbIE BEIIECTBA KIETKH, UX OMoioruyeckas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.



Oprannueckne BellecTBa KIETKH. buosormdeckne mnonumepsl. benkwu.
AMHUHOKUCTOTHBIM cocTaB  OenkoB. CTpyKTypsl O€JIKOBOM  MOJIEKYJIBI.
[lepBuunas cTpykTypa Oelika, NENTUAHAs CBsI3b. BTopuuHas, TpeTUYHas,
yeTBepTUYHAsA CTPYKTYyphl. JleHarypamus. CBolictBa OenkoB. Knaccudukanms
0enkoB. buonornueckue GpyHkiuu 6eakoB. [lpuonsi.

Yranesonsl.  MoHocaxapuabl, — AUCaxapuibl,  OJUMrOCaxapuipl U
nosnvcaxapuabl. OOmMA MjaaH CTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA
yriaeBoaoB. buonornyeckue pyHKIIUU yrieBOIOB.

Jlunuael.  T'mapodunbsHO-rUnpodoOHBIE  cBoiicTBa.  Kiaccudukarus
munuaoB. Tpurnuuepuasl, Gochonunuabl, BOCKU, cTepoujibl. buonoruueckue
¢ynkuuu munuaoB. O6mMe cBOWCTBa OMOJIOTMUECKHMX MEMOpaH — TEKY4ecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TOTYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun kommiementapHoctu. [IpaBuio Yapradda. Ctpykrypa
JHK — nBoitHas cnupanb. MecTOHaxoXJeHue M Ouosioruueckue (QpyHKIIMU
JHK. Bunst PHK. ®yukunu PHK B kitetke.

Ctpoenune monekynbl AT®. Makpospruueckue cBa3u B Mojekysie ATO.
buonorunyeckue @ynkiuu ATO. BoccTaHOBIEHHBIE TIEPEHOCUHUKH, UX QYHKIIUU
B KJeTke. /JIpyeue wykneozuompugocghamor (HT®). CexBenupoBanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpyktrypHas  Owosorusi:  OWoxumuueckue W Ouodusznueckue
UCCJIEIOBAHUS COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKYII.
Mooenuposanue cmpykmypol u @QYHKYuti OUOMONEKY U UX KOMNJIEKCO8.
Komnviomepnwiti  ouzaun u opeaHuueckuti CcuHmes OUOMONEKYL U  UX
HenpupoOHbIX AHAN0208.

JdemMoHcTpanuu

[Toptpersr: JI. Ilomwmur, k. Yorcon, @®. Kpuk, M. VYwunkunc, P.
OpanxinH, @. Conrep, C. Ilpy3unep.

Juarpammsel:  «PacnpeneneHne XUMHUYECKHX 3JIEMEHTOB B HEXHBOU
npupone», «PacnpeneneHne XMMAYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLE».

Tabmuter u cxemsl: «lleprogudeckas TabIHIIa XUMUYECKUX JIEMEHTOBY,
«CTtpoeHune MOJeKyIbl BOJbI», «BemecTsa B coctaBe oprann3moBy, «CTpoeHue
MOJEeKyIbl Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYIbl», «CTpOeHHE MOJIEKYII
yrieBoioB», «CTpoeHHEe MOJIeKYNl JUNUI0B», «HyKIE€HHOBBIE KHUCIOTHI»,
«Ctpoenue mosiekysibl ATD».

O6opynoBaHne: XUMUYECKasi TOCy1a ¥ 000pyIOBaHHE.

JlabopaTtopHnas paGora «OOHapyxeHue O€JIKOB €  IOMOIIbIO
Ka4E€CTBEHHBIX PEAKIUI».



Jlaboparopnas padora «lccnemoBaHue  HYKIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIM4YHBbIX OPTaHU3MOBY.

Tema 5. CTpoenne n QyHKUNH KICTKH

Tunel KIeTok: sykapuoTHYECKass W INpokapuoruyeckas. CTpyKTypHO-
($yHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTHueckod kieTku. KieroyHasi cTeHka OakTepuil u
apxeii.  OcoOEHHOCTH  CTpOEHHUsT  TeTepoTpoPHOM W aBTOTPOPHOM
MPOKAPUOTUYECKUX KIETOK. MeCTO U pojib NPOKapUuOT B OMOLIEHO3aX.

Ctpoenre ¥ (YHKIIMOHMPOBAHHWE  DYKAPUOTHUYECKOM  KIIETKH.
[Inazmaruueckas MemOpana (mnasmainiemma). CTpykTypa IIia3MaTHYECKON
MeMOpaHbl. TpaHCHOpPT BELIECTB 4epe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbI (quddy3us, obneruénnas auddysus), akTUBHbINA (MEPBUYHBIA U
BTOPUYHBIN aKkTUBHBIA TpaHcnopt). [lomynponuriaemocts MmemOpanbl. PaboTa
HATPUN-KAJIMEBOTO HAacoca. DHJOIUTO3: MUHOLMTO3, (ParouuTo3. DK3OIHUTO3.
Knerounas crenka. CtpykTypa W (GyHKUUHA KIETOYHOM CTEHKH PACTCHUH,

rpuoOB.
Huronnasma. Iluto3zons.  ILluTockener. JIBMKEHME  IIMTOILIA3MBI.
Opranou bt KJIETKHU. OnnomeMOpaHHbIE OpTraHOUbI KJICTKH:

sHpomutazMarnueckas cetb (JOIIC), annapat ['onbaku, TU30COMBI, UX CTPOCHHE
u QyHkuuu. B3anMocBsI3b 0JHOMEMOpAaHHBIX OpraHOMIOB KieTKU. CTpoeHue
TPaHYJSIPHOTO peTUKYIyMa. Mexanuzm nHanpasnenus oenxkoe ¢ IIIC. Cunrtes
pacTBopuMbIX OesikoB. CHHTE3 KIETOUHBIX MeMOpaH. ['nankuii (arpanyasipHbIi)
SHAOIIA3MaTHIeCKUil peTukyiayM. CekpeTopHas QyHKIMS anmnapara [ oibIxu.
Mooudghukayus b6eaxos 6 annapame I'onvoxcu. Copmuposka beakos 6 annapame
Tonvoorcu. TpaHcopT BelIECTB B KIETKE. Bakyonu pacTHTENBHBIX KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpPraHOWIbl KIETKA: MUTOXOHJIPUHU, IUIACTUBL
IIpoucxoocoenue  mumoxonoputi  u  naacmud.  Cumobuoeenez  (K.C.
Mepeoickosckuu, JI. Mapeyauc). Ctpoenue u (QyHKIHM MHUTOXOHIPHUN W
wiactu. [lepBuyuHbie, BTOPUYHBIC U CIIOKHBIE TUIACTH B (POTOCUHTE3UPYIOMINX
3YKapuoT. XJIOPOIIACThI, XPOMOIUIACTHI, JICHKOIIACTHI BHICIIIMX PACTCHUM.

HememOpannsie  opranownbl  kinetku  Ctpoenne u  (QyHKIIUH
HEMEMOpaHHBIX  OPraHOWJOB  KJIETKH. Pubocombl.  [Ipomesicymounvie
Quramenmol. MukpodunaMeHTol. AKmuHo8vle MUKpopuiamermsi. MplIIeUHbIE
KIIETKU. AKMUHOBble KOMNOHEHMbl HeMblUleYHblX Kiemok. MUKpOTpyOOUuKH.
Knerounwiit uentp. CrpoeHue © JBUKEHUE IKIYTUKOB M  PECHHUYEK.
Mukpotpybouku uuroriasmel. Llentpuons. benku, accoyuuposanmvie ¢
Muxpoghunamenmamu u mukpompyboukamu. Momopnwie denxu.



SAnpo. OOonouka siapa, XpOMaTUH, KapUOILIa3Ma, SIAPBIILIKH, UX CTPOCHUE
u ¢yHkuuu. AnepHeiii 0eakoBblii MaTpukc. IIpocTpaHcTBEHHOE pacnoyioKeHHE
XpOMOCOM B HHTeppazHOM siape. Jyxpomamun u eemepoxpomamut. beiaxu
XpOMaTHHa — TUCTOHBL. JJunamuka s0epHou 00010uKu 8 mumosze. HoepHulli
mpaucnopm.

Knerounsie BrimtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA  KJIETOK
AYKapHoT (pacTUTENbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

IToptpetsi: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabnuupl u cxembl: «CTpoeHUE PYKApUOTHUECKOU KIETKH», «CTpoeHue
KUBOTHOU  KJIeTKW», «CTpoeHHe pacTUTENbHOM KiIeTku», «CTtpoeHue
MUTOXOHAPUWY, «Snpoy, «CTpoeHrEe MPOKAPUOTUYECKON KIETKHU.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpPENnapaTbl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTIpENapaThl 0aKTEepPHAIbHBIX KIIETOK.

JlaGoparopnass pabGora «l3ydyeHue CTpPOCHUS KJIETOK pPa3IUYHbIX
OpPTraHHU3MOBY.

IIpakTnuyeckas padora «/3yyeHue cBOWCTB KJIIETOYHON MEMOPAHBI».

JlaGopaTopuas padora «lccienoBanue riazMonu3a M Jeria3Moin3a B
PACTUTENbHBIX KIETKAX).

IIpakTnueckas padora «/I3ydyeHue [BWKEHUS UUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallieHUe JHEPTUH B KJIeTKe

AccuMuUNISIMA W JIUCCUMHIIALMS — JIBE CTOPOHBI MeTabonm3ma. THIibl
oOMeHa BemecTB: aBTOTPOGHBIH M reTepoTpodHBIN. YuacThe KHCIopoaa B
OOMEHHBIX Tpolieccax. DHEPreTHYecKoe OOecreueHne KIETKU: MpeBpalleHue
AT® B o0meHHBIX Tmporieccax. {DepMEHTATUBHBIA XapakTep PpPEaKIUi
KJIETOYHOTO MeTabonu3zma. DepMeHThl, UX CTPOSHHE, CBOWCTBA MU MEXaHU3M
neiictBusi.  Kodepmentsl. Otnnuuss  (GepMEeHTOB OT  HEOPraHUYECKHUX
KaTaau3aTopoB. benKu-akTHUBAaTOpbl W OEIKU-UHTHOUTOPHL. 3aBUCHMOCTH
CKOpOCTH (hepPMEHTATUBHBIX PEAKIINA OT PA3IMUHBIX (DAKTOPOB.

[lepBUYHBII CHUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. POTOCUHTES.
AHoKkcueennwlll u okcueeHHwlll pomocunmes y oaxkmepuii. Ceemocoodouparowue
nuUeMeHmvl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Poap XJIOpPOIUIACTOB B
nporecce Gorocunte3a. CBetoBas u TeMHOBas (pa3bl. Pomoodvixanue, Cs., Ca- u
CAM-munvr  ¢pomocunmesa. IlponmyktuBHOCTH  (QoTocuHTe3a. BrnusHue
pasTUYHBIX (AKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HAUeHNE (POTOCHHTE3A.



XEMOCHUHTE3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIHE OaKTEpUH, Kele300aKTeprun, cepoOaKTEPUH, BOJAOPOIHbBIE
OakTepuu. 3HAYECHUE XEMOCUHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opoxkenus. [IponykTel OposkeHHs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIe OpraHU3MBl. Jrarbl DHEPreTUYECKOIO oOMeHa.
[loaroroButenbHblid  ATam. [TUKOIM3 — OECKHUCIOPOJHOE pacHIeIUICHUE
TJTFOKO3BI.

buonoruyeckoe okucienue, Win KIETOYHOE JbIXaHue. Poib MUTOXOHIpUI
B Ipoleccax OHOJOrMyYeckoro okucieHusa. Lukianueckue — peakium.
OxucnutensHoe (dochopunupoBanue. IHepeus MemMOPAHHO20 2paAoueHma
npomornog. Cunmesz AT®: paboma npomounnou AT®-cunmasvl. IlpeumyiecrTna
a’poOHOro myTH oOMeHa BeHIeCTB Tmepen aHadpoOHbIM. D(PPEeKTUBHOCTH
HHEPreTUYeCcKOro oOMeHa.

JdemoHcTpanuu

IopTtperst: Jx. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmupt u  cxembl:  «DoTocuHTE3», «IHEPreTUUECKUl  O0OMEH»,
«buocunres 6enka», «Ctpoenue pepmeHTa», « XeMOCHUHTESY.

O6opynoBaHue: CBETOBOU MHUKPOCKOIL, o0opyioBaHuE VTS
IPUTOTOBJIEHUS OCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnasi pabGora «l3ydyeHue KaTaJIUTUUECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIH KaTajlasbl)y.

JlabopaTopHnasi pabGora «l3ydeHue ¢GepMEHTATUBHOTO pPaCIICIUICHUS
NEPOKCU/IA BOJOPO/A B PACTUTEIBHBIX U 5KUBOTHBIX KIETKAX).

JlaGopaTtopnas paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabopaTopHas pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKCHHS U ABIXaAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIETKe

Peakumn marpuyHoro cuHTe3a. [IpUHIMO KOMIUIEMEHTapHOCTH B
peaknusaX MaTpUYHOTO CHHTe3a. Peanmsarusi HacieacTBEHHOW WH(Opmaiuu.
I'eneTnuecknii Koz, ero cBoMcTBa. TpaHckpunius — MatpuuHbli cuHTte3 PHK.
[IpuHUMIIBI  TPAHCKPHUILMHU:  KOMILJIEMEHTAPHOCTh, aHTUIAPAJUICIbHOCTbD,
acuMMeTpuuHOCTh. Co3peganue mampuynvix PHK 6 sykapuomuyeckoti Kkiemxe.
Hekooupyrowue PHK.



Tpancnsuusa u e€ stanbl. Yuactue TpaHcnoptHbix PHK B OGuocunrese
Oenka. YcioBusi OuocuHTe3a Oenka. KopgupoBaHue aMHHOKUCIOT. Poib
pubocoM B OMocHHTE3E OelKa.

Coepemennvle npeocmasnenus o cmpoenuu 2enog. OpraHuzanus reoma y
MPOKAPHUOT U 3YKApUOT. Perynsuns akTUBHOCTH T'€HOB y MpoKapuoT. [ unoresa
onepoHa (®. XKaxo6, K. Mano). Morexynaprvie mexanusmvl IKCNPeCccuu 2eHo8
y aykapuom. Ponv xpomamuna 6 peecyrayuu pabomul eenos. Perynsuus
O0OMEHHBIX MPOIIECCOB B KieTKe. KieTouHblil romeocTas.

Bupycbl — HekneTouHbie (QOpMBI KU3HU U OOJUTaTHBIC TMapa3uTHI.
CtpoeHue TpOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznenunviti yuxn J{HK-codepocawux seupycos, PHK-cooepoicawux eupycos,
baxmepuogazos. Obpamuas mpancKpunyus, pegepmasa, unmezpasd.

BupycHbie 3abosneBaHusi 4YelloBeKa, JKUBOTHBIX, pactenmit. CIIN/I,
COVID-19, comuanpHble U1 METUIIMHCKHE MTPOOJIEMBI.

buoungopmamura: unmeepayus u ananuz ooarvuux maccusos («bigdatay)
CMPYKMYPHLIX Ouonocudeckux oOanuwvlx. Hanomexnonoeuu 6 oOuonoeuu u
meouyune. Ilpoepammupyemvle @yuxyuu 6eakos. Cnocobvl 0ocmasKu
JIeKapCma.

JdemoncTpanuu

[Toptpetsr: H. K. Konwsuos, 1. . IBanOBCKUIA.

Tabmuubpl U cxeMmbl: «buocuHTe3 Oenkay, «['€HETHYECKHH KO,
«Bupycw», «bakrepruodarm.

IIpakTuyeckas padora «Co3qaHue MOACITH BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KIETKH

Knerounsrii 1mukn, ero mepwonbl u peryiasuums. MHrepdaza m MUTOS3.
OcobOeHHOCTH TIpoIleccoB, MpoTekaromux B uHTepdaze. [loaroToBka KIETKU K
nenenuto. IlpecunteTnueckuil  (MOCTMUTOTUYECKWN), CHUHTETHYECKHUHA U
MOCTCHHTETUUYECKHH (MMPEMUTOTHYECKUI ) IEpUOAbI UHTEP(aA3HI.

Marpuusnsiii cunre3 JIHK — permukanus. [lpuanuner permmkanunun JTHK:
KOMIUIEMEHTAPHOCTh, IOJIYKOHCEPBATUBHBIM CHHTE3, aHTUIIAPAIJIEIBbHOCTD.
Mexanusm peruukanuu JJHK. Xpomocomsl. CTtpoenne xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKHM — KapHOTHIL. JIMIUIOMTHBIA U
rarylonIHbIA  HAaboOpbl XpoMocoM. ['oMonoruuyHbie Xpomocowmbl. [lonoBsie
XPOMOCOMBL.

Henenue kietku — Muto3. CTagud MHUTO3a U TMPOUCXOISIIME B HHUX
npoueccsl. Tumnbl muto3a. Kapuoknnes n murtokuHes. buonornueckoe 3HaueHue
MHTO3a.



Perynsauust Murorndeckoro nukia kiuetku. [I[porpamMmmupyemas KieTouHas
rudesnp — anomnTo3s.

Knerounoe snpo, xpomocoMmbl, (GyHKIIMOHAIbHAsI T€HOMUKA. Mexanuszmbl
npoaugepayuu, ouggepenyuposku, cmapenus u 2ubeau xiemox. «L{ugpposas
KliemKkay — buounHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanuu

Tabmuipl U cxembl: «KU3HEHHBIA UK KIETKU», «Muto3y, «CtpoeHue
xpomocomy, «Pernmukanus [JHK».

OO6GopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpompemnapatbl: «Mwuto3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTopnass  paGora  «/M3yueHue  XpPOMOCOM Ha  TOTOBBIX
MUKponpenaparax.

Jlabopatopnass paGora «HaOGmiomeHnue wMuUTO3a B KIETKAX KOHYMKA
KOpEIIKa JiyKa (Ha TOTOBBIX MUKPOTIpernapaTax)y.

Tema 9. CTpoenne n pyHKINH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPTraHU3MOB. OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI M JKU3HEACHTENBHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOUHBIE
BOAOPOCIH, ApyTrHe NpoTUCThl. KoJIoHnanbHbIe OpraHu3MBbl.

B3anMocBs3p yacTeii MHOTOKJIETOYHOrO OpraHu3Ma. TKaHW, Opranbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esoe. ['omeocras.

Tkanm pacreHumit. TuIbBl pacTUTENBHBIX TKaHEH: o0Opa3oBaTeIbHAas,
MIOKPOBHAsI, MPOBOJSINAsI, OCHOBHAs, MexaHu4eckasi. OCOOCHHOCTH CTPOCHUS,
GyHKIHN ¥ pacTiofioKeHUs TKaHEH B OpraHax pacTCHHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEU: AMUTEINAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHAsA. OCOOEHHOCTH CTpOCHUs, (YHKIUN H
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M reHEpaTUBHbIE OpraHbl pacTeHuil. OpraHbel U
CHUCTEMBbl OpPraHOB J>XUBOTHBIX M 4YeJoBeKa. (DYHKIMU OPraHOB M CHUCTEM
OpTraHoOB.

Omnopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHblii U BHYyTpeHHUI ckeneT. CTpoeHue U
THUIIBI COCTMHEHUS KOCTEM.

JIBrm>keHne  OpraHu3MoB. JIBHJKEHME OJHOKJIETOYHBIX OPraHW3MOB:
aMEOOUHOE, KIYTUKOBOE, PpECHUYHOE. JIBU)KEHHE MHOTOKJIETOUHBIX PACTEHUI:
TPONMU3MBl M HACTUHU. JIBH)KEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.



[Iutanne opranusmoB. IlornomeHue BOABI, YIIIEKUCIOTO Tra3a |
MHHEPAIbHBIX BELIECTB pacTeHUsIMU. [IMTaHWe KMBOTHBIX. BHYTpUIOIOCTHOE
W BHYTPUKJIECTOYHOE THIIeBapeHue. lIuTtanne mNO3BOHOYHBIX IKUBOTHBIX.
Otnenbl  NUIIEBAPUTENBLHOrO  TpakTa.  lIumieBapuTenbHBIE — KEJE3BI.
IInmeBapurenpHas cucTemMa 4eaoBeKa.

Jpixanue opraHu3MoB. JIpixaHue pacTteHuil. JlpIxaHWe IKUBOTHBIX.
Huddysus razoB yepe3 moBepxHOCTh KieTku. KoxxkHoe apixanue. JlpixaTeabHas
noBepxHoCcTh. JKabGepHoe U s€royHoe abixaHue. J[pIXxaHWe TMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCJIO0XKHEHHE CTPOCHUSA JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHasi cuUCTeMa 4eJoBeKa. MexaHu3Mm
BEHTWISIUMM JIETKUX Yy MNOTUL W MJEKONUTAIONMX. Perynsius apIxaHus.
JlpIxaTeabHbIe 00BEMEL.

TpaHcOpPT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI PACTEHUIA.
TpancnopT BemIeCTB y KUBOTHBIX. KpoBeHOCHass cuctemMa W €€ OpraHbl.
KpoBeHocHass cuctema TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyrum kpoBooOparieHus. IBOJIOIHOHHBIC
YCJIOXXHEHUSI CTPOCHHUS KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX >KMBOTHBIX.
PaGota cepana u e€ perynsinus.

Beigenenne y opranusmoB. Beimenenue y pacrteHuil. Beiaenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyodu. Opransl BblaeneHus. Duibrpanus,
cekpenusi M 0OpaTHOE BCachIBaHHE KaK MEXaHU3Mbl palbOThl OPraHoB
BbieeHUs. CBA3b TMOJOCTH Tela C KPOBEHOCHOW M BBIACIHMTEIBHOM
cucremMaMu. BplieneHne y IT03BOHOYHBIX JKMBOTHBIX M 4esnoBeka. [loukw.
Crpoenue u pyHkimonupoBanue HedpoHa. OOpa3oBaHHEe MOUYH Y YEIIOBEKA.

3ammuTa y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopbl
OakTepuii M LMCTHI NPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHHI.
Kytukyna. CpencrBa nacCUBHOM M XUMUUYECKOM 3alIUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HMX HPOU3BOIHBIE.
3amura opranusma ot Oonesnell. IMmyHHas cucreMa denoBeka. KneTouHslil u
TYMOPAJIbHBI UMMYHUTET. BpOKIEHHBIN U TPHOOPETEHHBIN crienuuaecKuit
UMMYHHTET. Teopusi KIoHaNbHO-celeKTUBHOTO uMMyHutera (I1. Dpaux, ©. M.
bepuer, C. ToneraBa). BocnamurenbHble OTBEThl OpPraHu3MoB. Poilb
BPOXXIEHHOTO UMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHHUIA.

Paznpaxxumocte u perynsums |y opraHusMoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpPraHu3mMoB. Takcucel. Pazgpaxumocts u perynsuus y
pacteHuid. PocTOBBIE BelleCTBa U UX 3HAUYECHUE.

HepBhas cucrema u pedraekropHas peryjsinus y *XUBOTHbIX. HepBHas
cuctemMa M €€ OTHAENbl. DBOJIOLIHOHHOE YCJIOXHEHHE CTPOCHUS HEPBHOU



CUCTEMBI Yy JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX JKWBOTHBIX.
Pednexc u peduexropnas ayra. beaycnoBHbie U yCIOBHbBIE PEDIICKCHI.

I'ymopanpHas perynsuus U SHAOKPUHHAs CUCTEMA )KUBOTHBIX M YEIOBEKA.
Kene3pl HSHOOKPUHHONW CHUCTEMBI M HMX TOPMOHBI. [[eliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOM M 3HIOKPUHHOM cucTeM. ['unotanamo-runodusapHas
cucrema.

JdemoHcTpanuu

IToptper: U. I1. ITaBnos.

Tabnuupl n cxembl: «OJHOKIETOUHBIE BOJOPOCINY, «MHOIOKIETOYHbIE
Bogopociny, «bakrepun», «lIpocreitmmey», «OpraHbl IIBETKOBBIX PACTEHUI»,
«CucreMbl OpraHOB II03BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHeEE CTpOEHHUE
HacekoMbIx», «Tkanu pactenuitn, «KopHeBbie cucreMbly, «CTpoeHue cTedisy,
«CTpoeHHE JTUCTOBOM IMIACTUHKNY», « TKaHU )KMBOTHBIX», «CKENET YeIIOBEKay,
«IInmeBaputenbHas cucrema», «KpoBeHocHass cucreMa», «JlpIxaTenapHas
cucreMa», «HepBHas cucrema», «Koxka», «Mplmeunas  cucremay,
«BpigenutenbHas cucteMa», « JHIOKpUHHAsA cucTeMa», «CTpOEHHUE MBIIILBIY,
«Ummynuter», «KumeuHononoctueley, «CxemMa MNHUTaHUS  PaCTEHUI,
«KpoBeHOCHBIE CHCTEMBI II03BOHOYHBIX >KMBOTHBIX», «CTpOEHHME THIPBI»,
«CtpoeHue miaHapun», « BHyTpeHHee CTpoeHHE J0XKIEeBOro yepBs», «HepBHas
cucreMa peiO», «HepBHast cuctema ssarymkm», «HepBHas cucrema
npecMbIKaromuxcs», «HepBHag cucrema nruny, «HepBras cucrema
MIleKonuTaommxy», «HepBHas cucrema uenosekay, «Peduekcy.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENnapaThl OJHOKIETOUHBIX
OpPraHW3MOB, MHKPOIIPENApPaThl TKAHEW, PAKOBUHBI MOJUIKOCKOB, KOJUICKLIUU
HACEKOMBIX, UTJIOKOXKHX, )KUBbIE IK3EMILISIPbl KOMHATHBIX pAaCTeHUH, repOapuu
paCTEHHH pAa3HBIX OTACJIOB, BIAXHBIC IPENapaTbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKUUU OEClO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opynoBaHUE [UJIsl JIEMOHCTpAllMM TOYBEHHOIO M BO3AYLIHOIO MUTaHUS
pacTeHui, paculeIieHusl Kpaxmana U OelKoB MoJ JAeicTBUeM (HepMEHTOB,
o0opynoBaHUE [IsI JEMOHCTPAllUM OMNBITOB IO H3MEPEHHUIO >KU3HEHHOM
€MKOCTH JIETKHX, MEXaHW3Ma JbIXaTEIbHBIX JBHKCHUM, MOJEIN TOJOBHOIO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTeHUI.

JlabopaTopHas pa6ora «/3yueHue TkaHel KUBOTHBIX).

JlaboparopHast padora «/3yueHrne opraHoB HBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHHe U pa3BUTHE OPraHU3MOB



@®opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKJItoYas BEreTaTUBHOE) U
noysioBoe. Buapl 0ecnosoro pa3MHOXKEHHA: TMOYKOBAHHWE, CHOPYJIALMS,
(parMeHTalys, KIOHUPOBAHUE.

[TonoBoe pazmuHoxeHue. [lonoBeie KIeTKU, Wik rameTel. Meio3. Ctaauu
Mmenio3a. [loBenenne xpomocoM B Mmeno3e. KpoccuHrosep. buosornueckuii
CMBICJI MEHO03a U II0JI0BOTO Ipornecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKIIE
OpPraHU3MOB.

[Ipen3aponsimieBoe pasButhe. [ameroreHes y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHuME M pa3BUTHE IMOJOBBIX KieToK. CrnepMaroreses Hu
ooreHe3. CTpoeHHE MOJOBBIX KIETOK.

OmnogoTBopeHne W SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrHocoObI
OILTIOIOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOpHOJIOTHS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecene3 — oOHa u3 enasHvix npoodiem
ambpuonoeuu. Konyenyus mopghocenos u mooderu mopghoeenesa. Cramuu
sMOpHOreHe3a KUBOTHBIX (Ha mnpuMmepe Jarymku). JpoOnenue. Tumbl
npoOneHus. Jemepmunuposannoe u  HeOepMUHUPOBAHHOe  OpobIieHue.
bracmyna, muner  6nacmyn. OcoOEHHOCTH JPOOJEHUS MIICKOIUTAIOIIHNX.
3apoaplllieBble  JIUCTKU (TacTpynsuus). 3akiajka OpraHoB W TKaHEH U3
3apOJBIIIEBBIX JINCTKOB. B3anmMmHOE BIMSHUE 4YacTel pa3BUBAKOLIETOCS
3apojbliia (AMOpUOHATBHAS MHIYKIMS). 3aKiIa/ika IjaHa CTPOCHHS dKUBOTHOTO
KaK pe3ylbTaT HUEpapXUUeCKUX B3aUMOJCHCTBHI TIeHOB. BnusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButue xuBOTHBIX. IlocTaMOpuoHanbHBIN mepuos. [Ipsmoe u
HenpsiMoe pas3BuTHe. PaszButHe ¢ wmetamop}o3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMUBOTHBIX. bHONOrnyeckoe 3HA4YE€HHE MPSIMOIO0 M HEMPSMOro
pa3BUTHUsA, UX pacIpOCTpaHEHUE B npupoze. Tumsl pocta KUBOTHBIX. DaKTOPHI
PETYISIIIUU  pOCTa JKMBOTHBIX W uenoBeka. Cramuu mOCTIMOPHUOHAIBEHOTO
pa3BUTHUA y )KUBOTHBIX U yenoBeka. [lepuoasl onTorenesa uenoseka. CtapeHue
U CMEPTh KaK OMOJIOTMYECKHUE MPOLECCHI.

PasmHoxxeHue u pasButue pacreHuid. ['ameroputr u cnopodur. Meiio3 B
KU3HEHHOM 1HKjIe pacteHuil. OOpa3oBaHuWe CHOp B MpoIlecce Meio3a.
'amerorene3 y pacrenuii. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. J[BOilHOE OIJI0I0TBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJISIIUM OHTOTE€HEe3a y PACTEHUN U )KUBOTHBIX.

JdemoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. [lIneman.



Tabmuipl u cxembl: «BereratnBHoe pazMHOX)eHUE», «TUbl Oecrnonoro
pa3sMHOXEHUD», «Pa3MHOXKEHUE XITaMUAOMOHAIb», «Pa3MHOKEHUE 3BIIICHBDY,
«PasmHOkeHne  ruape», «Meuno3», «XpomocoMsD»,  «l'ameTorenes»,
«CTpoeHue SULEKIECTKN U CriepMaTo3ouiay, « OCHOBHBIE CTAJIMU OHTOTECHE3a»,
«lIpssmoe m Hemnpsmoe pasButue», «Pa3BuTue MalWcKoro xyka», «PaszButue
capanun», «Pa3Butne nArymku», «JIBOWHOE OIUIOJOTBOPEHUE Yy IBETKOBBIX
pactenuit», «CTpoeHHE CEMSAH OIHOAOJBHBIX W ABYJOJBHBIX PaCTCHUN»,
«KV3HEHHBI IMKJI MOPCKOM KamyCTb», <OKW3HEHHBIM [UKI MXay,
«OKW3HEHHBIN [IUKII TAMOPOTHUKAY, <«JKM3HEHHBIN IIUKII COCHBDY.

O6opynoBaHuEe: CBETOBOM MHUKPOCKOII, MUKpPOIpENapaThl SUIEKICTOK U
CIIEpMAaTO30MI0B, MOJIENb «I MK pa3BUTHUS JIATYIIKW.

JlaGoparopHass pabGora «l3ydyeHue CTpPOECHHUS TMOJOBBIX KIJIETOK Ha
FOTOBBIX MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbisiBIeHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabora «CTpoeHHE OpPraHOB Pa3MHOKEHHS BBICIIUX
paCTEHHUIN.

Tema 11. I'eHeTKa — HayKa 0 HACJEACTBEHHOCTH M W3MEHYHUBOCTH
OPraHu3MoB

Hctopus craHOBIEHUS M Pa3BUTHS TEHETHKHM Kak Haykud. Pabotel I
Menpnens, I'. ne ®pusza, T. Moprana. Posb 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Pa6oter H. K. Komnbrora, H. U. BaBunosa, A. H. benosepckoro, I'.
J. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE TE€HETHYECKHE TOHATHSA U CUMBOJBL. ['OMOJOTrHYHBIE
XpPOMOCOMBI, AJUICJIbHBIE T'€HBI, aJIbTEPHATUBHBIC NPU3HAKH, JTOMUHAHTHBIA U
PEIECCUBHBIN TPHU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THUOPHUIBI,
reHotur, (eHoturn. (OCHOBHBIE METOJbI TEHETUKH: THOPUIOIIOTHYECKUH,
LUTOJIOTUYECKUI, MOJICKYJISIPHO-TEHETUYECKU .

JdemMoHcTpauuu

IToptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. @ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnutel 1 cxeMbl: «MeToAbl TeHETUKIY, « CXEMBI CKPEIITUBAHUS.

JlabopaTopHass pa6ora «/[po3odmia kKak OOBEKT TEHETHYCCKUX
HCCIICIOBAHUI.

Tema 12. 3aKoHOMEPHOCTH HACIEICTBEHHOCTH

Monorubpunnoe ckpeuuanue. llepBbiii 3akoH MeHuens — 3aKOH
eauHooOpas3usi ruOpuA0B MepBOro mnokoyieHus. [IpaBuiio JOMUHUPOBaHUS.



Bropon 3akoH Menaensa — 3aKOH pacuieIUieHus Npu3HakoB. Llutomornueckue
OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHus. [ umore3a 4ucToThl rameT.

AHanusupyroniee CKpElIUBaHUE. IIpomMeKyTOUYHBIN Xapakxrep
HacJieoBaHus. PaciienyieHne Npu3HakoB IPU HEIIOJIHOM JTOMUHUPOBAHUU.
HuruOpuaHoe ckpemmBaHue. Tperuid 3akoH MeHaenss — 3aKoH

HE3aBUCHMMOTO  HACJIEIOBaHMUS  TpU3HAKOB.  LluTosNOrMuYecKkne  OCHOBBI
JTUTUOPUIHOTO CKPEITUBAHMUS.

CuemnienHoe  HacienoBaHue  npusHakoB. PaGotet  T. Moprana.
CuenneHHoe HacIeOBAaHUE TI'E€HOB, HAPYIICHUE CILEIJICHUS MEXKy T'€HaMH.
XpoMOCOMHasi TEOpHUsI HACIEICTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIN MEXaHU3M OIPEICIICHUS M0JIa. AyTOCOMBI
U TOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M  TIeTepOraMeTHBI  MOJI.
I'eHeTnyeckass CTpyKTypa TNOJIOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB,
CLICTUICHHBIX C TIOJIOM.

I'enotun kak uenocTHass cucrema. I[lneiloTponusi — MHOKECTBEHHOE
JNeUCTBUE TeHa. MHOXKECTBEHHBIM aJuieu3M. B3auMoaencTBHE HEaIEIbHbBIX
reHoB. Kommiementapaocts. Dnucras. [Tonumepusi.

['eHeTnuecknil KOHTPOJIb PAa3BUTHS PACTEHUM, )KUBOTHBIX U UYEJIOBEKA, a
Takke (U3MOJOTUYECKUX TPOIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIUH.
['enetnueckrie MeXaHW3Mbl CHMOHOTEHE3a, MEXaHU3Mbl B3aHUMOJCHCTBUS
«XO3MH — Tapa3suT» M «XO35MH — MHUKPOOMOM». [ 'eHeTHYecKue acreKThl
KOHTPOJISI U U3MEHEHHUs HacJIeICTBEHHON HH(OpMaIuU B TIOKOJIEHUSX KIETOK U
OpraHU3MOB.

JdemMoHcTpauuu

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

Tabmumer 1 cxembl: «llepBblii M BTOpOM 3akoHbI Menuens», «Tperuit
3akOH  Mennens», «AHAIM3UPYIOLIEE  CKPEIIUBAHUEY, «Hemnonnoe
JTOMHUHHUpOBaHUE», «CIEMIeHHOEe HACJIEeJI0BaHUE MPHU3HAKOB Yy JPO30(HIBIY,
«l'enetuxka moma», «Kapuotun denoBeka», «Kapuotunm npo3oduiiby,
«Kapuotun nrTuip», «MHOXECTBEHHBIN —aenu3sm», «BzaumonencTBue
TEHOBY.

O6opynoBanue: MOJENb [Js JEMOHCTPAIMM 3aKOHOB €IWHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJCHHUS W PACHICTUICHHWS] MPU3HAKOB, MOJETb IS
JEMOHCTPAlMHA 3aKOHA HE3aBUCHMOIO HACJIEAOBAaHUS NMPU3HAKOB, MOJAEIb IS
JEMOHCTPAUMHU CLEIJICHHOTO HACJIeIOBaHUsI IPU3HAKOB, CBETOBOM MHKPOCKOI,
MHUKporipenapar: «JIpo3odunay.

IIpakTnueckas paGora «M3ydyeHue pe3ylbTaTOB MOHOTUOPUIHOTO
CKpEILIMBAaHUS Y APO30(PUITBD».



IIpakTnueckas padora «/3ydyeHue pe3ylbTaToOB  JUTHOPUAHOTO
CKpEIIMBaHUS Y APO30(PUITBD.

Tema 13. 3akoHOMepPHOCTH H3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpenbl npu (hopmMupoBaHuM (HEHOTHIIA.
N3menunBoCcTh npu3HakoB. KadeCTBEHHBIE W KOJWYECTBEHHBIE IIPU3HAKMU.
Buapl ”3BMEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS .

MopaudukanuonHass W3MEHYUBOCTb. Posib cpeasl B (POpMHUPOBAHUU
MOU(DUKAITMOHHON U3MEHYUBOCTH. Hopma peakuuu MpU3HaKa.
Bapuanuonnsiii psa u BapuanuonHas kpuas (B. Moranncen). CsoiicTBa
MOANGUKAITMOHHON N3MEHYUBOCTH.

I'enoTunuueckas W3MEHYUBOCT. CaoiicTBa T€HOTUITUYECKOU
U3MEHYMBOCTH. BHIbI T€HOTUNIMYECKONW W3MEHYMBOCTH: KOMOWHATHBHAS,
MyTallMOHHAsI.

KombOunaTuBHas m3aMeHYMBOCTh. Meio3 W TOJOBOM Mpollecc — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Pojb KOMOWHATMBHOW HW3MEHYHMBOCTU B
CO3/IJaHUM TeHETUUECKOT0 Pa3Ho00pa3us B Mpejenax OqHOTO BU/IA.

MyTalmoHHass U3MEHYMBOCTh. Buabl MyTalMil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE M HWHAYUUPOBAaHHbIE MyTaluuu. SIepHblE W
quTOIUIa3MaTudeckue Myrauud. (ComaTHYeCcKHMe M TOJOBbIE  MYTallHH.
[IprurHBl BOSBHUKHOBEHUS MyTaluid. MyTareHbl U UX BIHUSHUAE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MpOLECcCa. 3aKOH TOMOJIOTUYECKUX PSAOB B
HacyiencTBeHHoW n3MeHunBoctu (H.M. BaBunos). BHesgepHass ©3MEHYMBOCTh U
HACJIEACTBEHHOCT.

Onuecenemuxa u 3INULEHOMUKA, POIb ONUSEHEMUYECKUX (HaKkmopos &
HAaC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHU3MO8.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuiios.

Tabmumper w  cxembl: «Buapl um3MeHUMBOCTHY, «MoaudukanrmoHHAS
U3MEHYHUBOCTHY, «KomOnHaTHBHAS U3MECHYHUBOCTHY, «Meiio3»,
«OmnonorBopeHuey, «l'eHernyeckue 3aboseBaHusT  dYeloBeKay, «Bumisl
MYTaIi».

O6opynoBaHue: KUBbIE U TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTECHUH,
pucysku (potorpadun) KUBOTHBIX C PA3THIHBIMU BUJAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MeHYHBOCTH. l[locTpoeHWe BapuanmoHHOTO psAa U
BAPHUALMOHHOW KPUBOI».

IIpakTuueckas padora «Myrauuu Yy aApo3odwibl (Ha TOTOBBIX
MHUKpOIIpEnaparax).



Tema 14. I'eHeTHKA Yesi0OBeKA

Kapuortun yenoseka. MexayHapoiHasi mporpaMma UCCIEAO0BaHUS T€HOMA
yejaoBeKa. MeTonbl HW3y4YeHUs TE€HETUKM YEJOBEKa: TIE€HEaJOTMYeCKUM,
OJIU3HEIOBEIH, IUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEaECICHNE FeHOTHIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C TIOMOIIBIO
[111P-anamm3a. HacneacTtBenHple  3a0oieBaHMs  dejloBeKa. [ eHHBIE U
XpOMOCOMHBIE ~ 0OOJe3HH  4YeloBeka.  boje3Hn ¢ HaciencTBEHHOM
IPEAPACIION0KEHHOCTBIO. 3HaueHue MEIUIIMHCKOM TeHETUKHU B
PEAOTBPAILICHUN U JICYCHUU T'eHETUUECKUX 3a00JieBaHUM 4desoBeka. Meauko-
TeHETUYECKOE KOHCYJIbTUPOBAHUE. CTBOJIOBBIC KJICTKH. ITonsiTue
«TEHETHYECKOTO Tpy3a». OTHUUYECKUE acHeKThl UCCIeJOoBaHUNA B o0JacTu
pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (HakTOphl MOBBIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYeCKOMYy W XUMHUYECKOMY  3arpsi3HEHUIO  OKPYXKaroIlehd  Cpelbl.
I'eneTnyeckas mpeapacnoioKEHHOCTh YET0BEKa K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmump! u cxeMbl: «Kapuorum yenoBekay, «MeToabl H3y4eHUsI TEHETUKHU
yesoBekay, «I eHeTnuecKkre 3a00IeBaHUs YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBiieHUE U aHATU3 POJOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTukaiuss U CEJIEeKUMs. 3apOoKJICHUE CEJCKIUH W JIOMECTUKAIWHU.
VYyenne H. W. BaBunoBa o LleHTpax NpoOUCXOXKIAEHUS U MHOrooOpas3us
KYJIbTYPHBIX pacTeHuid. Pob cenexkiuu B CO3JaHUU COPTOB PACTEHUN U MOPOJI
KUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKHUX PSIJI0B B
HacjleacTBeHHONW wu3MeHunBoctu H. 1. BaBunoBa, ero 3HaueHue JIs
CEJICKIIMOHHON PabOTHI.

Metonpl ceneKnunoHHOM paboThl. MCKyCCTBEHHBI OTOOp: MAacCOBBIM U
WHIWBUAYAJIbHBIA.  JTanmbl  KOMOWHAIIMOHHOM  celleKinuu.  VcrmbITaHue
MpOM3BOUTENICH TI0 MOTOMCTBY. OTOOp IO T'€HOTHITY C ITOMOIIBIO OIICHKH
¢dbeHnoTHma mMOTOMCTBa M OTOOP O TEHOTUITY ¢ momoInbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak METOJl CEJIEKIHMOHHOW  padoThI.
PaguaimoHHbIl W XMMWYECKMHA MYyTareHe3 Kak MCTOYHHK MyTalud y
KYJbTYPHBIX (pOpM OpraHm3MoB. Vcmonab30BaHHE TEHOMHOTO PEIaKTHPOBAHMS
1 MeTos10B pekoMOnHaHTHBIX JIHK my1s monydeHus ucxoaHoro mMatepuaia Jijis
CEJICKIIHH.

[Tomyuenune MTOJIUIUIOUTOB. BuyTtpuBugoBas TUOPUIN3ALIMS.
bimskopoacTBeHHOE — CKpeliuBaHWe, Wi HUHOpumuHr.  HeponacTtBeHHOe



CKpelllMBaHUe, WIK ayTOpuAuHT. ['eTepo3uc u ero mpuuuHbl. Vcrnonb3oBaHue
reteposuca B cenekiuu. Otaanénnas rudbpuauzanus. [Ipeononenue Oecrionus
MEXBHUJIOBBIX THOpUIIOB. JIOCTHXKEHMSI CENEKIMU PACTEHUM U KUBOTHBIX.
«3enénas pegonoyusy.

CoxpaHeHuEe U U3YyUYECHHE F€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM
U WX JUKAX PpOAWYed JUIsi CO3JlaHHus HOBBIX COPTOB M THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp. M3yuenue, coxpanenue u ynpasieHue
2CHEeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIO8bIX
HCUBOMHBIX 6 YENAX YIYUUIeHUS CYWecmBYIoWuUx U CO30aHUs HOBbIX HOPOO,
JUHULL U KpPOCCO8, 8 MOM Yucle ¢ NPUMEHEHUeM COBDEMEHHbIX Memo0o8
HAYYHbIX UCCIe008aHUL, NePed08bliX udel U NepCneKmMuUGHbIX MeXHON0UU.

JdemoHcTpanuu

IToptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmumpelr u  cxembl: «LleHTpBl TPOMCXOXKIEHUSI W MHOr00Opasus
KyJbTYPHBIX PAacTEHHUI», «3aKOH TOMOJIOTUYECKHUX PSJIOB B HACIEICTBEHHOU
U3MEHYMBOCTHY», «MeTtoapl cenekiuuy», «OTnan€HHAs TUOpPUIAM3AIUIY,
«Mytarenesy.

JlabopaTtopHas padora «l3yueHue cOpTOB KyJbTYpPHBIX pacTeHUN U
NOPOJ JOMAITHUX JKUBOTHBIX).

JlaGoparopHasi padora «/3yueHrne METOI0B CEJIEKLIMU PACTECHUI.

IIpakTuyeckasi padora «IIpuBuBKa pacTEHUI».

Ikckypeusi «OCHOBHBIE METOJbI U JOCTHUIXKCHHSI CEJIEKIIMU PACTCHUM U
KUBOTHBIX  (HAQ  CEJICKIIMOHHYIO  CTaHIMI0,  IUIEeMEHHYIO  (epwmy,
COPTOMCTIBITATEBHBIM YYaCTOK, B TEIUIMYHOE XO34KMCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. BuoTexHo10rusi U CHHTeTHYECKAs OMOJIOTUSI

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHMH, — KIETOYHBIE M TKAHEBBIC
KYJIbTYpbl, =~ MHUKPOOPTraHM3Mbl, = HX  XapaKTEpUCTUKA. [paauimoHHAs
OMOTEeXHONOTHA: XJIeOOMeUeHNE, TOJyUYeHUE KHCIOMOJIOYHBIX TMPOAYKTOB,
BUHOJenue. Mukpobuonornyeckuii cuHTe3. OOBEKThI MHUKPOOHUOIOTHUECKUX
TexHojorui. [Ipon3BoacTBO GenKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TeXHOJOTUA M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS
U KOHCTPYUPOBaHHS TE€HOMOB C LEJIbI IOJYYEHHUS] OPraHU3MOB MU UX
KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOIIUECS B MPUPOJIE€ OMOCUHTETUUECKUE
IIyTH.

Knerounas naxxenepus. MeTonsl KyJbTypbl KIIETOK U TKAHEH PAaCTCHHUN U
KUBOTHBIX. Kpuobanku. Comarhueckas THOpHAM3AIMA M COMATHUYECKUU



sMOpuorene3. Vcnonb3oBaHue TramioWioB B CeJIEKIHUHU pacTteHuil. [lonyuenue
MOHOKIOHAIbHBIX anmumell. Hcnonvzosanue MOHOKIOHAIbHBIX u
NOJIUKNOHANILHLIX anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexoHCTpyKIMs ~ SMUEKIETOK YW KIOHUPOBAaHME  KUBOTHBIX. Meron
TPAHCIUIAHTALUU SIACP KIETOK. TexHonocuu 0300posieHus, Kyibmusupo8anus u
MUKPOKIIOHAIbHO20 PA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIMYD .

XpoMOCOMHasi U TeHHasg WHXeHepus. VICKyCCTBEHHBI CHHTE3 IeHa U
koHcTpyupoBanue  pexomOuHantHeix JIHK.  Cosdanue  mpanceennwvix
opeanuzmog. JIOCTHIKEHMS] M TEPCIEKTUBBI XPOMOCOMHOW U TE€HHOMU
UHXEHEpUU. DKOJIOTHUECKUE U 3TUYECKHUE MPOOIEMbl TeHHON UHKEHEPUH.

Menuuunckue OuorexHosoruu. lloctreHomHas wu@ppoBas MeIUIMHA.
[MIIP-nuarnoctrka. MeTab0JIOMHBIA aHaMW3, TEHOIEHTPUYECKUM aHau3
IpOTEOMA YEJIOBEKA JI OLIEHKH COCTOSIHMS €ro 340poBbs. Fcmosb3oBaHue
CTBOJIOBBIX KJIeTOK. TapretHas tepanus paka. 3D-OvouHxkeHepus s
pa3paboTKi (yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJOTUM, CO3JaHUs
KOMIUIEKCHBIX TKaHEW COYETaHHEeM TEXHOJOTHM TPEXMEPHOTro OUONMPUHTHHIA U
ckaddonauHTa 115 pelieHus 3a1a4 MepcoHaTU3UPOBAHHON MEIUIIMHBI.

Coznanve BEKTOPHBIX BaKIUMH C IEJIbI0 00ecrieueHHs] KOMOMHUPOBAHHOM
3amuThl oT Bo30ynureneit OPBU, yctaHoBieHre MOJIEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-cogepskamux  BUpYyCOB, BBI3BIBAIOIIUX — 0CO00
oIacHbIe 3a00JIEBaHUS YEeJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmumer  u cxembl:  «lcmonp3oBaHME ~ MHUKPOOPTAaHM3MOB B
IPOMBIIUIEHHOM  NPOU3BOJACTBE», «KiletouHas  uHxkeHepus», «l'eHHad
UHXCHEPUSI.

JlabopaTopHas pa6ora «/3yueHne 00bEKTOB OMOTEXHOIOTHUI.

IIpakTuyeckas padora «IlonydeHrne MOJIOYHOKHUCIIBIX MPOTYKTOBY.

Ikckypeusi «bUOTEXHOJIOTHS — BaXKHEHIAss MPOU3BOJUTENIBHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue U pa3BUTHE IBOJIOUUOHHBIX NMpeICTABJIECHUI B
Ouosioruu

OpomonuonHas teopusi Y. JlapBuna. I[lpeAnochliKM BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.



JIBwxymue cuibl  dBomonuu  BugoB 1mo Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTh PAa3MHOXKEHMSI OPraHU3MOB, HACJIEJACTBEHHAs W3MEHUYUBOCTb,
O6opb0a 3a CylllecTBOBAaHUE, €CTECTBEHHBIN U UCKYCCTBEHHBINH OTOOD).

Odopmnenue cunrernueckoit teopuu sBomonuu (CTI). HeitpanbHas
Teopuss 3Bomouuu. CoBpeMEeHHas HBOJIONUOHHAS OuWoJOTHUs. 3HayeHue
ABOJIIOIIMOHHOW Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI
MHUpa.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
KroBbe, Y. Hapsun, C. C. YUetBepuxos, U. W. llImansraysen, [Jx. Xonaein, /.
K. benses.

Tabmumper u cxembl: «Cucrema >xuBoit mpupoasl (no K. JlunHero)y,
«JlectHuna >xuBbIX cymectB (mo Jlamapky)», «Mexanuzm GopMupoBaHUs
npUCTIOCOOJIEHU y pacTeHuil W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapupyta nyremectsuss Y. [Japsuna», «Haxonxku Y. JlapBuna», «Dopmbl
O0opbObI  3a  cymecTtBoBaHue», «llopoasr romybei», «MHoroobpasue
KyJIbTYpHBIX (GopM KamycThl», «[lopoabl moMamHMX >XUBOTHBIX», «Cxema
oOpa3zoBanus HOBBIX BuAoB (mo Y. J[apsuny)», «CxemMa COOTHOIICHHUS
JOBIKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJOKEHUS CUHTETHYECKON TEOPUU
SBOIIOLIAN.

Tema 2. MUKpPOIBOJIIONHUS U €€ pe3yJIbTaThl

[lonynsiuuss Kak »dneMeHTapHas eauHuna »HBoitound. COBpEMEHHBbIE
METOJIbI OIICHKHM TEHETHYECKOTO pPa3HoOOpa3us M CTPYKTYPHl MOMYJISIIMA.
N3menenne reHodoHIAa TMOMYMSLIMMA KaK 3JIEMEHTAPHOE DBOJIOIMOHHOE
sBIIeHUE. 3aKOH TeHeTndYeckoro papHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHbIe (aKTOphl (ABIKYIIIUE CHJIBI) ABOJIONHH. MyTallMOHHBIN
nporecc. KomOuHaTtMBHaAs W3MEHUMBOCThH. Jlpelid TreHOB — ciyuyaiiHbIe
HEHAIpPaBJICHHBIC M3MEHEHMSI YacTOT ajulesied B momymsanusx. Oddext
ocHoBatensi. Dpgexm Oymouiiounozo eopaviuika. CHudiceHue 2eHemuyeckKo2o
pasnoobpaszus: npudunsl u cieocmsus. Ilposesnenue sghghexma opetigha cenos 6
bonvwux u  manelx nonyaayusx. Mwurpanun.  M30omsMmus  mOMySISIIHA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIi 0TOOp — HampaBistomui  (GakTop dBoIONUNA. DOPMEI
€CTECTBEHHOTO OTOOpa: MABWXKYIIUH, CTaOWIM3UPYIONINKN, pa3phIBAIOIINI
(mu3pyntuBHbIi). [lonoBoit oTO00p. BO3HMKHOBEHUE U BOJIOLMS COLUATIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0ieHHOCT, OpPraHu3MOB KaK pe3yJbTaT MHUKPOIBOJIOLUY.
Bo3nukHoBeHue  mpucnocoOfieHuid y  opraHu3MoB.  Apomopdo3sl U



Ao JalTaliy. ITpumepsr PUCTIOCOOICHUI y OpraHU3MOB:
Mopdosnoruyeckre, (U3NOJOTHYECKUE, OUOXUMHUYECKHE, TOBEICHYECKHUE.
OTHOCHUTENBHOCTh TPUCIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kxputepum u CTpykTypa. BupooOpasoBaHue Kak pe3ynbTaT
MUKPO3BOIOIUHU. M30msiius — kitoueBoil gakrop BupooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHMUS: aJIONAaTPUUIECKOE (reorpaduyeckoe),
CUMIIATPUYECKOE  (DKOJIOTMYECKOE), «MTHOBEHHOE»  (MOJIMIUIOUIU3AINSA,
rubpuanzanus). JmuTeabHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHMS OMOJIOTMYECKOT0 Pa3HOO0PA3HSL.

Ponb 3BononMOHHONW OWoONOrMU B  pa3pabOTKe HAYYHBIX METOAOB
coXpaHeHHus: 6Mopa3zHo0Opa3usi. MUKpPOIBOIIOLUS U KOIBOJIOLMS NMAapa3uToOB U
uX Xo3sieB. MexaHusmbl (OPMHPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM H
criocoObl OOPHOBI C HEH.

JdemoHcTpanuu

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTanmoHHass U3MEHUMBOCThHY, «llomynsunonnas
CTpykTypa Buaa», «Cxema mposiBieHuss 3akoHa Xapau—BaitnOepray,
«/IBMKylllHEe CHUJIBI HBOMIOLMN», «IJKOJIOTMYECKass W30JSALMS TOIMYJISAIUMN
ceBaHCKoU (popemn», «'eorpaduueckast N3OMAIUS JTUCTBEHHUIIBI CUOUPCKON U
JUCTBEHHULBI aypcKoil», «llomynsiiMOHHBIE BOJHBI YHUCICHHOCTH XUIIHUKOB
U KepTB», «Cxema NeWCTBUS €CTECTBEHHOro 0TOopay», «DopMbl OOpPHOBI 3a
cyliecTBoBaHHuE», «MHAyCTpHAllbHBIM MenaHu3M», «KHBBIE HCKOMAEMBIE»,
«ITokpoBuTENBCTBEHHAsI OKpacka >KMBOTHBIX», «lIpegymnpexnaromas okpacka
KUBOTHBIX»,  «Dusmonmornueckue  amanrtanuu»,  <«lIpucnocodbieHHOCTH
OpPTraHU3MOB U €€ OTHOCHUTEIBHOCTHY, «Kpurepun Buma», «Buabl-mIBOMHUKIY,
«CTtpykTypa  BHga B npupome»,  «CmocoObl  BHI000pa30BaHUAY,
«I"eorpaduueckoe BUJI000pa30BaHKe TpEX BUJIOB JAHABIIIEH,
«IKOJOTUYECKOE BU000pa30BaHUE BUIOB CUHUID, «[lomummonasl pacTeHU»,
«KamyctHo-pefeunbIil THOPUIY.

ObopynoBanue: repObapuu pacTeHUN, KOJUIEKIIMM HACEKOMBIX, uydesa
NTUI] U 3Bepel C MpHUMEPaMH PA3TUYHBIX MPUCIOCOOJICHHUMA, Yydena MTHI] U
3Bepell pa3HbBIX BHUJIOB, repOapuu pacTeHUuM ONM3KUX BHUIOB, 0OPAa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas pa6ora «BplsiBieHHEe M3MEHUYMBOCTH y 0OCO0O€il OJIHOTO
BUIAY.

JlaGopatopnass pabGora «llpucmocoOsieHus OpraHM3MOB U  HX
OTHOCHUTEJbHAS LIEJIECO00Pa3ZHOCTDY.



JlabopaTtopnas padora «CpaBHEHHE BHAOB IO MOP(OIOTHUYECKOMY
KPUTEPUION.

Tema 3. Makpo3BoIOLHs U €€ pe3yJIbTaThl

Meroapl u3ydeHUs MakpodBOJMrOUMU. [laseoHTONIOrMYeCKUE METOMBI
u3ydeHus: spoirouuu. Ilepexomgnsie (GopMbl U (PUIOTEHETHUYECKUE PSJIbI
OpraHU3MOB.

buoreorpadguueckue Meroasl uzydenus sBontonuu. CpaBHeHue (aopsl U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obiactu 3emnau. Bumabl-
SHAEMUKU U PEIIUKTBHI.

OMOpHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OJIOTUYECKHE  METOIbI
U3YUYEHUs DBOJNIOUMH. ['€HETMUECKHE MEXaHU3Mbl HBOJIIOLMM OHTOTEHE3a H
NOSIBJICHHUS] DBOJIOLMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTMYHbIE
opranbl. PyaumenTapHble Oopranbl U aTtaBU3Mbl. MoJEKyJIsIpHO-T€HETHYECKHE,
OMOXMMHUYECKME W  MaTeMaTUYeCKHe  METOJbl  U3YYEHHsS  DBOJIIOIHH.
['omonoruunsie reHsl. COBpeMEHHbIE METObI MOCTPOCHUS (UIOTEHETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMU U 3BOIIOLIMS T€HOMOB.

OO6mue 3aKoHOMEpPHOCTH (TpaBWja) HJBOMIOUMH. [lpunyun cmenbsl

@yHKYULl. HeobGpatumocTh ABOJIOLIMH. AJnantuBHas panuanus.
HepaBHOMEPHOCTH TEMIIOB 3BOITIOLIMH.
JdemoncTpanuu
[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkenb.
Taomuuel u CXEMBL: «DPunoreHeTHUECKUN pan JIOIIIA N,

«Apxeontepukcy, «3Bepo3yOwie smepb», «Crerouedanb», «Punnodurs,
«CeMeHHBIC MManopoTHUKNY, «buoreorpaduueckue 30HbI 3emum», «Jlpeid
KOHTUHEHTOBY», «Penukto», «HauanpHble cTaguu 3MOPUOHANBHOTO Pa3BUTHUS
MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTHYHBIE OPraHbD»,
«PynuMeHTBI», «ATaBU3MBI»Y, «XPOMOCOMHBIE HAOOpPHI  4YelOBEKa U
muMnan3e», «l JaBHbIE HANpPaBICHUS ABOIIONUNY», «OO0IMEe 3aKOHOMEPHOCTH
ABOIIOLIAN.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MyJSHKA HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI)KA TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB
Y aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue ¥ pa3BUTHE )KU3HU HA 3emuie

Hayunble rumote3sl mpoucxokaeHusi *Ku3HU Ha 3emse. AOuoreHes u
naHcnepmusi.  JloHayuyHble — TPEACTABICHUS O  3apPOKICHUM  KU3ZHU
(kpeanmonusM). ['mnore3a MOCTOSSHHOTO CaMO3AapOXKACHUS JKU3HU U €€



onposepkeHne onbitamu  @O. Pemmu, JI. Cnammanmanu, JI. Ilactepa.
[IpoucxoxieHne KU3HU U aCTPOOUOIIOTHS.

OcHOBHBIE  JTambl ~ HeopraHmyeckod  spomouuu.  Ilmanerapnas
(reosoruyeckasi) JBOJIONUSA. XHMHYECKas JBOMIONHUSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BemecTB n3 Heopranundeckux. OmbiT C. Mumtepa u I'. HOpwu.
O6pazoBanue mnoauMepoB u3 MoHomepoB. KoamepBatHas rumore3a A. U.
Onapuna, rumnote3a ImnepBuuHoro OympoHa Jk. XonjaeiHa, reHeTHueckas
runote3a . Mémnepa. PuGosumbr (T. Uek) m rumnore3a «mupa PHK» V.
['un6epra. ®opmupoBanue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Hcropus 3emnmn u Metoapl e€ m3ydeHus. lckonmaeMble OpraHUYECKHE
octatku. ['eoxponosnoruss u e€ Meroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpOHOJIOTHs. ['€0OXpOHOIOrHYecKas IKana: 30Hbl, dpPbl, IEPUObI, STOXU.

HavanpHbie sTanbl opranndeckoid SBoironuu. [losiBIeHHE W 3BOIOLUS
NEPBBIX KIETOK. DBOJIOLUS MeTaboan3Ma. Bo3HUKHOBEHHE TIEPBBIX IKOCUCTEM.
CoBpemMeHHBbIE MHUKpPOOHBIE OHOIJIEHKM KakK aHaJlor TMepBbIX Ha 3emie
coobmiectB. CTpoMaTonuTsl. [IpokapuoTsl U 3yKapuOTHI.

[Ipoucxoxnenue AYKapuoT (cumbuoreHes). OBOJIIOIMOHHOE
IPOUCXOKAEHUE BHPYCOB. I[IpOMCXOXKIEHHE MHOTOKIETOYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE ATambl HBOJIIOIUHU BHICIIUX pacTeHUl. OCHOBHBIE apoMOp(}O3bI
pactennii. Beixoxg pacteHnit Ha cymy. [losiBieHuWe CHOpPOBBIX PAacTEeHUN U
3aBoeBaHHEe MMM cymnd. CeMeHHble pacTeHus. [IpoucxokIeHHe LBETKOBBIX
pacTEHUI.

OcHOBHBIE ATambl YBONIOIUU KMBOTHOTO Mupa. OCHOBHbBIE apoMOp(}o3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHUE COBPEMEHHBIX
tunioB. IlepBble  XopaoBble KUBOTHBIE. JKuU3Hb B BOJAE. DBOJIOLUS
M03BOHOYHBIX. IIpoucxoxaenune ampubuii u pentunuii. [IpoucxoxueHue
MJekonuTaomux W nrun. [lpuHmun kiarodeBoro apomopdosa. OcBoeHue
0€CTI03BOHOYHBIMH M TIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXel, MPOTEepO30H,
Majgeo30i, Me3030M, KaifHo30M. OOmas xapakTepucThKa KiIUMaTa u
reosiorndeckux npoueccoB. [losBIeHHE U paciBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ero yCIOBUS U BIMSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBbie BEIMUpaHUS — SKOJOTHYECKUE KPU3UCHI Tpouuioro. [Ipuunnsl
U CIIEICTBUS MAcCOBBIX BbIMHpaHHil. COBPEMEHHBIA KOJIOTUYECKUN KPHU3HC,
ero ocooennoctu. [Ipobrema coxpaneHus 6nopazHooOpas3usi Ha 3eMiie.

CoBpemeHnHasi cucteMa opranudeckoro mupa. [Ipunuunsl kinaccudukanu
opraan3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTAHU3MOB.



JdemoHCcTpanuu

[Toptpetsr: @. Peau, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A.
N. Onapun, [Ix. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuipl u cxembl: «Cxema onbita @. Pequy, «Cxema onwita JI. Ilactepa
[0 W3YYEHHIO CaMO3apoXKIeHus Ku3Hm», «Cxema ombita C. Mwnepa, I
IOpu», «ITansl HEOPraHMYECKON IBOTIOLUNY, «['€0OXpOHOIOrnYecKast MKaIay,
«HauvanpHple 3Tanbl OpraHuyeckod sBoionuuy, «Cxema oOpa3zoBaHuUs
AYKapuoT MyTéM cumOuoreHesa», «Cucrema >XKUBOM HpuUpoabl», «CTpoeHue
BUpyca», «ApoMopdo3bl pacteHuN», «PuHMOPUTHY, «OIHOKIETOYHBIE
BoAOpoCcHn», «MHOTOKIETOUHbIE BoAopocan», «Mxu», «llanopoTHUKWY,
«l'onocemenHple pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
pPa3BUTHs KMBOTHOTO MHpa», «Apomop(do3bl KUBOTHBIX», «lIpocTteiimme,
«Kumeunononoctusie», «llnockue uepBu», «Unenucronorue», «PriObI,
«3eMHOBONIHBIE», «lIpecMmbikarommecs», «lltuub»y, «Muekonuraromuey,
«Pa3BUTHE KU3HU B apXEUCKOU 3pey», «Pa3BUTHE KU3HU B INPOTEPO30UCKOU
ape», «Pa3zBuTme KU3HHM B IANE030MCKOW dpe», «Pa3Buthe KU3HU B
ME3030iCKON 3pey», «Pa3BuTHE XU3HM B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOI'O MUPAY.

O6opynoBanue: repbapuy pAacTeHUN PA3IUYHBIX OTAENIOB, KOJUIEKIUU
HAaCEKOMBIX, BJIAXKHBIE TMIpENapaTbl JKUBOTHBIX, PAKOBHUHBI MOJIJIIOCKOB,
KOJUIEKLIUH WTJIOKOXKHUX, CKEJIEThl MMO3BOHOYHBIX JKMBOTHBIX, Uydesla NTUL U
3BEpel, KOJUIEKIMM OKAaMEHEJIOCTEW, TMOJE3HBIX HCKOMAEMBbIX, MYJIKU
OpraHUYECKUX OCTaTKOB OPraHU3MOB.

Bupryaabnasa gaboparopHas padora «MojenupoBaHUE OIBITOB
Mumiepa—tOpu 1o  u3ydeHHI0O aOWOTEHHOrO0 CHHTE3a  OPraHUYeCKHUX
COCJIMHEHUH B MIEPBUYHOM aTMoOchepe.

JlaGoparopHasi pabora «l3ydyeHue M ONMUCAHUE HUCKOIAEMBIX OCTAaTKOB
IPEBHUX OPTraHU3MOB).

IpakTuueckas padora «li3ydyeHne ocOOEHHOCTEH CTpPOEHUS PACTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTuueckas  padora  «/3ydueHne  OCOOCHHOCTEH  CTpOCHUS
ITI03BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4ej0BEKa — AHTPONOreHe3

Pa3znensl 1 3a1aun anTponoaorui. MeToapl aHTPOIIOJIOTUH.

CraHoBJI€HUE MPEACTABICHUA O MPOUCXOXKIECHUH YeloBeKa. Penurnosusie
B033peHHsI. COBpEMEHHBIE HAYUYHbIE TEOPHUU.

CxoncTBo uyenoBeka ¢ JKMBOTHBIMH. (CHCTEMAaTHYECKOE ITOJIOKECHHUE
yenoBeka. CBUAETENBCTBA CXOACTBA YEJIOBEKA C JKMBOTHBIMU: CPABHUTEIBHO-



MOpGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, buU3M0JI0ro-OMOXMMUUYECKUE,
nopeaeHyeckue. OTIMYMs YEIOBEKa OT JKUBOTHBIX. [IpsiMoxoxzaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

JBuwxymume  cuibl  (GakTopel) — aHTPOIOreHe3a:  OMOJOTHYECKHE,
couuanbHble. COOTHOILIEHHE OHOJOTMYECKHX M COIMAIbHBIX (AKTOpPOB B
AHTPOIIOT€HE3E.

OcHOBHBIE cTauu aHTponorenesa. PanHue dyenoBekooOpa3Hble 00€3bsHBI
(MpOKOHCYJIBI) M pPAaHHME MOHTUABl — OOIIME NPEeNKHd YeTIOBEKOOOpPa3HBIX
00e3bsiH M JIoJiel. ABCTpPaJONUTEKH — JABYHOTHE MpeAKu Jojaen. Yemosek
yMENbIi, MEPBbIE W3rOTOBICHUS OpyAud Tpyaa. UeloBeKk NpSMOXOASUIUNA U
nepBbId BBIXOA JroAeil 3a mpenensl Adpuku. Yenosek reiaenbOeprckuii —
00Ul MpeoK HeaHAEepTaJIbCKOrO YelIOBeKa M YelloBeKa pasyMHoro. YemaoBek
HEAHJCPTAIBCKUNM KaK BHUJ JIOJAEH XOJOAHOrO KiuMara. YenoBek pa3yMHBIN
COBPEMEHHOI'O THUIIA, JACHUCOBCKUN YEJIIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTruka v nmajgaeoreHOMUKA.

DBOJIOLMS COBPEMEHHOTO 4esloBeKa. EcTecTBEHHBIN 0TOOp B MOMYJIAIIMS X
yesioBeka. MyTalmoHHBbIN nporiecc ¥ noauMopdusM. [lonynsuroHHbIE BOJHBI,
npeid reHoB, Murpamus u «3QpQGeKkT 0CHOBATENS» B MOMYJISAIHUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pachl. [lonsatHe o pace. bonblune pacel: €BponeouaHas
(eBpasmiickasi), aBCTpayJO-HErpougHasi (SKBaTOpUAIbHAsl), MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs u myTu pacceneHusl 4YeloBEeKa MO IUIAHETE.
EnunctBo yenoBeweckux pac. HayuHas HECOCTOSTEIBHOCTh pacu3Mma.
[IprcniocoOIEeHHOCTh YeNOBeKa K pPa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckodt cpeasl w apeiipa TeHOB Ha MopdoJorwio U
(bH3HOJIOTHIO YeTOBEKA.

MexauciuIuinHapabie MeTonbl B (u3nueckord  (OMOJOTHYeCcKOi)
AQHTPOIIOJIOTHHU.  DBOJIIOINMOHHASA  AHTPOMOJOTHS U  MaJ€OAHTPOIOJIOTHUS
YEJI0BECUECKUX MOMYJANUN. bruoconnanbHpie HCCIEN0BaHUS PUPOIBI YETOBEKA.
HccnenoBanne KOBOMIOUUY OMOJIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdemMoHCcTpauMu

[Toptpetsr: Y. Jdapsun, JI. Jlukn, . . Porunckuii, M. M. I'epacumos.

Tabmumpelr m  cxembl: «MeToapl aHTpPOMOJOTHNY, «[OJOBHOW MO3T
genoBekay, «YemoBekooOpasHbie 00€3bsiHBIY», «CKENneT 4YeloBeKa U CKEeJeT
mMMnaH3e», «PyTuMeHTsl U ataBu3MbD, «JIBHXKYIIME CUIIBI aHTPOIIOTEHE3A),
«OBOJIOIMOHHOE APEBO YEIOBEKA», «ABCTPAJONUTEK», «YHEIOBEK yMEIbIN»,
«HenoBek mnpaMoxonamuny, «JleHucoBckuit yenoBek» «HeanaepTtanbuby,



«KpomanboHuibl», «IIpenku yenoBeka», «ITambl SBOJTIONUU YeloBeKa», «Pachl
YEJIOBEKaY.

O6opynoBaHue: MYJISIKHM OKaMEHEJIOCTEHW, MpeaMETOB MaTepualibHON
KyJIbTYyphl TPEIKOB 4eNoBeKa, penpoaykuuud (dororpadum) KapTuH C
MUQOJIOTUIECKUMU U OUOJEHCKUMHU CIOKETAaMU TPOUCXOXKICHUS YeTIOBeKa,
doTorpadu HaxXOJOK HMCKOMAEMBIX OCTAaTKOB YEJOBEKa, CKEJIET 4YeJIOBEKa,
MOJIeIb Yeperna 4YeliOBeKa M ueperna IIMMIIaH3e, MOJEIbh KUCTH 4YeJIOBEKa U
KHCTH IIMMIIaH3€, MOJICJIM TOpCca MPEJAKOB YEIOBEKa.

JlabopaTopHass padora «/3ydueHue OCOOCHHOCTEH CTpPOCHHUSI CKeJeTa
YeJIOBEKa, CBSI3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTuueckass padora «l3yueHne HKOJIOTUYECKUX  aJamnTaiui
YEJIOBEKaY.

Tema 6. Jxoyiorusi — Hayka 0 B3aMMOOTHOLIEHHMSIX OPraHU3MOB M
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoksieHre W pas3BuTHe dSKojoruu B Tpyaax A. ['ymOonbara, K. .
Pynwe, H. A. CeBepuoBa, 3. I'ekkensi, A. Tenciu, B. H. Cykau€Ba. Paznensl u
3a/1a4u 3K0JIoruH. CBSI3b DKOJIOTUHU C IPYTUMH HAyKaMHU.

Mertonpl skonoruu. [loneBbie HAOMIOACHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
OpUpoaHbIe W JabopaTopHble. MojenupoBaHue B 3KOJIOTMH. MOHHUTOPUHT
OKpY’KaroIel CpeIbl: JIOKAJIbHBIN, pEerHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE DOKOJOIMYECKUX 3HAHMM Uil 4eloBeKa. KOJIOTHYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€H 4esloBeUeCcTBa ¢ NIpUpooil. PopMupoBaHUE
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJIOTHYECKON I'PaMOTHOCTH HACEIICHHUSI.

JdemMoHcTpanuu

[Moptpetsi: A. I'ymGonbar, K. @. Pynese, H. A. Ceseprios, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuue! u cxeMbl: «Pa3aeisl skooruny, «MeToabl SKoJIoruny, «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlaGopaTopnasi  paGora  «/3yyeHHe  METOJOB  IKOJOTMYECKHUX
HUCCIIEIOBAHUI.

Tema 7. Opranusmsbl u cpeaa 00UTAHUSA

Okonornueckue  (akTopel W 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukarmus sxomornuecknx ¢GakToOpoB: aOMOTHYECKHE, OHOTHYECKHE,
anTponorennpie. OOIIIe 3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTUYECKHUX (DAKTOPOB.
[IpaBuno wmwuaumyma (K. [lnopenrens, 1. JIuGux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnyeckue ¢aktopbl. CBeT Kak 3koyiornyeckuil ¢aktop. JlelctBue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTPA Ha OPraHU3Mbl. JKOJOTUUECKUE TPYIIIIbI



pacTeHUM W KUBOTHBIX MO OTHOUIEHHWIO K cBeTy. CHUrHalbHAas poOJib CBETA.
DOoTONEPUOAU3M.

Temneparypa kak skojoruyeckuil axrtop. JleiicTBue Temmeparypbl Ha
opranu3mbl. [IoHKUIOTEpMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. JBPUTEPMHBIC
Y CTCHOTEPMHBIE OPTaHU3MBI.

BnaxHocth Kak skoniornueckuil (axrtop. IlpucnocoOnenuss pacreHuid K
nojJiep >KaHuio BogHOro 6ananca. Knaccugukaius pacteHuil o OTHOILIEHHIO K
Bojie. [IpucnocoOsiennst >)KUBOTHBIX K U3BMEHEHUIO BOJHOTO PeXKUMA.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/yIIIHAS, TTOYBEHHASI,
[UIyOMHHAsl TIOJAMOYBEHHAs, BHYTpUOPraHu3MeHHas. OU3UKO-XUMHUECKUE
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. llpucnocoOsieHuss OpraHu3MoB K
KW3HU B pa3HbIX cpeax.

buonornueckue putrmbl. BHelmiHue M BHYTpeHHUE PUTMBbI. CyTOUHBIE U
roJinuHbie puTMbIL. [IprUCTIOCOOICHHOCTh OPTAaHU3MOB K CE30HHBIM M3MECHEHUSIM
YCJIOBUH KU3HMU.

Kusnennoie Qopmbl opranu3zmMoB. [loHsTHE O JXKH3HEHHOW (Qopme.
Kuznennoie QopMbl paCTCHUUN: JIEPEBbS, KYCTapHUKH, KYCTapHUYKH,
MHOTOJICTHUE TpaBbl, OJHOJETHHE TpaBbl. JKu3HeHHBbIE (QOPMBI >KHUBOTHBIX:
TUAPOOHMOHTHI, T€OOMOHTHI, a’poOHMOHTHI. OCOOCHHOCTH CTPOCHHS M oOpasa
KU3ZHHU.

buortnueckue  ¢akropel. Buasl OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XHUIIHUYEeCTBO, cuUMOMO3 u ero @opmel. [lapazutusm,
KOoTepalys, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckue B3ammopeicTBus (Tonuueckue, dopudeckue, hadbpuueckue).
3HaueHne OMOTMYECKUX B3aWMOJCHCTBUMN ISl CYIIECTBOBAHUS OPraHU3MOB B
cpene ooutanus. [I[puHIIUTT KOHKYPEHTHOTO UCKIIOYCHUSI.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «IDKomorudeckue (GakTopb», «CBETOBON CIEKTpY,
«OKOJOTUYECKHE  TPYIIBl  XUBOTHBIX 1O  OTHOIIEHHID K  CBETY»,
«TennokpoBHbIE YKABOTHBIEY, «XO0JIOTHOKPOBHBIE KUBOTHBICY,
«DPU3NOTOTUYECKHE aaNTaIlli KUBOTHBIX», «Cpeibl 00UTaHUs OPTaHU3MOBY,
«buonornueckne putMb», «KU3HEHHBIE (QOPMBI pacTeHHil», «Ku3HeHHBIC
(OpPMBI KUBOTHBIX», « IKOCHCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTrO Jecay, «llenmm nuTanusy, «XuimHU4YeCcTBOY, «llapazutuzmy,
«Konkypennus», «Cumomnos», «KoMMmeHcanmm.

O6opynoBanue: repbapuy pacTeHU W JKMBOTHBIX, MPUCIOCOOICHHBIX K
BIIMSHUIO PA3JIMYHBIX JKOJOTMYECKUX (PAKTOPOB, repOapuu CBETOIIOOUBBIX,
TEHEJOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHH, CBETOIIOOUBBIC, TEHETIOOUBBIE U



TEHEBBIHOCIMBBIE ~ KOMHATHBIE  pACTeHMs, Trepbdapuu U  KOJUIEKLIUHU
TEIUIOTIO0MBBIX, 3UMOCTOMKUX, MOPO30yCTOMYHMBBIX PACTEHUH, dyyena NTHUI] U
3Bepel, repbdapuM pPACTEHM, OTHOCAIIMXCS K rurpoduraMm, kcepoduram,
Me30puTaM, KOMHATHBIC PACTEHUS JAHHBIX TPYMI, KOJJIEKIIUU >KUBOTHBIX,
oOUTAIONIUX B Pa3HBIX CpeliaX, repoapuu U KOJJICKIIMN PACTCHUM U KUBOTHBIX,
o0J1ajaloIIuX YepTaMy MPUCTIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSM YCJIOBUH
KU3HU, TepOapUn U KOJUICKIIMH PACTEHUN U KUBOTHBIX Pa3TMYHBIX )KU3HEHHBIX
dbopM, KOJUIEKIMHM >KUBOTHBIX, YYaCTBYIOIIUX B Pa3IMUYHBIX OUOTHYECKHUX
B3aUMOJEHUCTBUSIX.

JlabopaTopHasi pa6otra «BrisBieHue npucrnocoOJeHU OpraHnu3MoOB K
BJIUSIHUIO CBETA.

JlabopaTopHas pa6ota «BrisBieHue npucnocoOJeHU OpraHu3MOB K
BIIMSTHUIO TEMITEPATypPhI».

JlabopaTopHass padora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTCHUN WH3
pPa3HbIX MECT OOUTAHUSI.

Tema 8. DkoJiorusi BUA0B ¥ MOMYJISIIIUAI

DKOJIOTMYECKUE  XapaKTepucTUku  momynsuun.  [lomynsuus — Kak
Oouonornyeckas cucrema. Posb HeOqHOPOAHOCTH Cpefibl, hU3HUecKX OapbepoB
U ocoOeHHOCTe OWONOrMu BUIOB B (OPMUPOBAHUM MPOCTPAHCTBEHHOMN
CTPYKTYpbl nomyisanuii. OCHOBHBIE NOKAa3aTEAW MOMYJISLHMH: YHUCICHHOCTD,
IJIOTHOCTh, BO3pAacTHAasl M IOJIOBas CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkosioruyeckass  CTpyktypa  nonyisiuu.  OIeHKa  YHCJIEHHOCTH
nonyyanuu. JlnHaMuka nonysisiuuu U e€ peryianus. buorndeckuii noreHnuan
nonymanuu. MojaenupoBaHue AWMHAMUKM —nonyisuud.  KpuBble  pocra
YUCJIEHHOCTH Tnonyisiuuu. KpuBble BbDKUBaHMS. Perynsiuus 4YHCICHHOCTH
HOMYJSIUA: Poib (HaKTOPOB, 3aBHUCIIIMX W HE 3aBUCSAIIUX OT ITUIOTHOCTH.
DKOJIOTMYECKHE CTpaTeruu BUAOB (1- U K-cTparerun).

[Tonsitue 06 sxomornueckor HulIe Buaa. Mecroobutanue. MHoromepHas
Mojzenb dKkonorndeckor Humu JIx.M. XatumHcona. Pazmepsl sKom0rudeckou
Huiu. [loTeHnnanbHas U peann3oBaHHAs HUILIU.

Bun kak cucrema nomynsuui. Apeasibl BUAOB. BUIbBl U MX KU3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJCHUSI M MUTpalMil >KMBOTHBIX. buonormueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemMoHcTpauuu

[Toptpert: Ix. . XaTunHCOH.



Tabnuibl M CXeMbl: «IKOJOTMYECKUE XAPAKTEPUCTUKHU TOMYJISIIUN,
«IIpocTpaHcTBeHHass CTPYKTypa mnonyasuuun», «Bo3pacTHble mnupaMuabi
nonyiasiuum», «CKOpPOCTh 3aceleHHs] MOBEPXHOCTH 3€MJIM  pa3IMYHbIMU
opranuzMamMmn», «Mogenp s3kosorndeckor HumM k. M. Xatuunconay.

O6opynoBaHue: repbapun pacTEHUM, KOJUICKIIMH KUBOTHBIX.

JlabopaTtopnas pabora «IIpucnocoOyieHuss ceMssH pacTeHUd K
paccesieHUION.

Tema 9. Jkos10rus c000MIECTB. IKOJOTMYECKHE CUCTEMBL.

CooOmiectBa opranu3MoB. buorieHo3 u ero crTpykrypa. CBsizu Mexuay
OopraHu3MaMu B OHOIEHO3E.

OkocucreMa Kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHATbHbBIE
0JIOKM OpraHU3MOB B JKOCHUCTEME: MPOJYLEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpodbuueckue ypoBHu. Tpoduyeckue nenu u ceru. AOuoTHUEcKHe OJOKU
skocucteM. [louBel M wiabl B 3kocucteMax. KpyroBopor BemiecTB U MOTOK
HHEPTUU B IKOCUCTEME.

OcHOBHBIE  MOKa3aTeId JKOCUCTEMBI. buomacca ©  NpoayKIHUA.
DKOJIOTUYECKHUE MUPAMUJIbl YU CEeIl, OMOMACChl U YHEPTUU.

Jlunamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @aykmyayuu.
HampaBieHHble 3aKkOHOMEpHBIE CMEHBI CO00IIEeCTB — cykiieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBI. AHTPOTIOTEHHBIE BO3JCUCTBUS Ha
cykueccuu. Kinmmakcnoe cooOmiectBo. buopasznooOpazue u  moiHOTa
KPyroBOpOTa BEIIECTB — OCHOBA YCTOMYMUBOCTU COOOIIECTB.

[Ipupoanbie s3KOCUCTEMBI. DKOCUCmEMbl 036D U peK. DKocucmembl Mopell
U 0KeaHos. Jkocucmemsbl MyHOp, 1eCO8, cmenetl, NyCMblHb.

AHTPOIIOT€HHBIE JKOCUCTEMBI. ATrpodKocucTeMa. ArpoleHo3. Paznuuus
MEXTy aHTPOIIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

VYpboskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. ['opoackas
dnopa u ¢dayna. CunanTponmszainus ropoickoil ¢daynsl. buonmornuyeckoe u
X034iCTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH dbopmupoBaHus OCHOBHBIX B3aMMOJICICTBUI
OpraHu3MOB B DJKocucteMax. Poib KackadHozo 3¢ggexkma u  6U008-
30upuramopos (Knouesvix 8Uu008) 6 Gynkyuonuposanuu skocucmem. llepenoc
SHEPIMM U BEIIECTB MEXIY CMEXHBIMH HKOCHCTEMaMU. Y CTOWYUBOCTD
OpraHMW3MOB, TMOMYISUMA M JKOCUCTEM B YCIOBUAX €CTECTBEHHBIX H
AHTPONIOT€HHBIX BO3CHCTBUMN.

Mexanusmol  6030eiicmeus  3a2pA3HEHUNl  PA3SHLIX — MUN08  Ha
CYOOP2AHUBMEHHOM, — OP2AHUSMEHHOM, HNONYIAYUOHHOM U  IKOCUCTNEMHOM
VPOBHAX,  OCHOBbl  IKOJO2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20



8030eticmsusi. MeTom0I0THsI MOHUTOPUHTA €CTECTBCHHBIX M aHTPOITOTCHHBIX
HKOCHUCTEM.

JdemoHCcTpanuu

[Toptper: A. [Ix. Tencnn.

Tabmuupt u  cxembl: «CTpykTypa  OHWOLEHO3a»,  «IDKOCUCTEMA
ITUPOKOTMCTBEHHOTO Jeca, «Ikocucrema XBOWHOTO Jecay,
«DyHKIMOHATLHBIC TPYIIBI OpPraHu3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B JKocucteme», «llemu mnurtanus (mactOuIHAs, JCTPUTHAS)Y,
«IKoNIOTUYeCcKas MUpaMUJIa ducen», «IKOJIOrHIecKass mupaMuaa 0nomMacch,
«IKonoruveckas nupamuaa sHeprun», «O0pasoBanue Oosotay, «llepBuyHas
cykieccus», «BoccTaHOBJIeHHE Jieca TOCE MOKapa», «IKOCHUCTEMa 03epay,
«ArporieHo3», «KpyroBopor BemecTB W TIOTOK SHEPTHMM B arporecHO3e»,
«IIpumepsl ypOOIKOCHCTEMY).

OOGopynoBanue: repOapu pacTCHUH, KOJUICKIIMM HACCKOMBIX, Yydesa
ITHI] ¥ 3Bepeid, repOapuu KyJIbTYypHBIX U JIUKOPACTYIIUX PACTCHHUM, aKBaPUyM
KaK MOJICJTb 9KOCUCTEMBI.

IMpakTuueckas padora «M3yuenue u onrcanue ypOoOIKOCUCTEMBI.

JlaGopaTopHnas padora «/3ydeHue pazHOOOpa3usi MEIKUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX HIKOCUCTEMAX.

JKeKypeusi «OKCKypcus B TUIHYHBIA ~ OuoreorneHo3 (B ayOpay,
Oepe3HsK, eTbHUK, HA CYXOI0JIbHBIN UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)H.

IKCKYypeHsi «DKCKYpCHsl B arpO’KOCUCTEMY (HA TOJIe WM B TEIUTUYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — rirodajabHas IKocHcTEMA

buochepa — oOmernnanerapHas 060j0yka 3eMiH, TA€ CYIIECTBYET WU
CyllleCTBOBajJa JXW3Hb. Pa3BHTHE mpencTaBieHUul o Ouocdhepe B Tpyrmax O.
3tocca. Yuenue B. U. Bepnaackoro o 6mochepe. Obmactu 6uochepsr u eé
coctaB. JKuBoe BemecTBo 6rnocdepsl 1 ero GyHKIUH.

3aKOHOMEpPHOCTH cyiiecTBoBaHUs Ouocheprl. OcobeHHOCTH OMocdepbl
KaK TJI00aNMhbHOM JKOCHCTeMBI. JlMHamMHudeckoe paBHOBecHe B Ouocdepe.
KpyroBopoTsl BemecTB M OHMOr€OXMMHUYECKHE UHUKIBI (YrJiepoaa, as3ora).
PurmudHOCTH sIBNIEHUM B Onocdepe.

3oHanmbHOCTh Onocdepsl. Ilonstne o Gmome. OCHOBHBIC OMOMBI CYIIH:
TyHJIpa, XBOWHBIE Jieca, CMEUIAHHBIE ¥ IMUPOKOJUCTBEHHBIE Jieca, CTeIlH,
CaBaHHBI, MYCTHIHK, TPOIIMYECKHE JIeCca, BEICOKOTOPhs. Knumar, pacTUTebHBIN
1 )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa W (QYHKIUS JKHBBIX CHCTEM, OIEHKA WX PECYypCHOTO
noTeHrana u 6uochepHbIx G yHKIHI.



JdemoHCcTpanuu

[Toptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabnuipt u cxemsl: «['eocdhepnl 3emnny, «KpyroBopot azora B mpupoae»,
«KpyroBopot yriepoga B mpupoze», «KpyroBopoT Kuciopoaa B IPHUPOALH,
«KpyroBopoT Bojibl B Ipupoae», «OCHOBHBIE OMOMBI CyIny, «KnmuMaTtudeckue
nosica 3emany, «Tynnapay, «Tamray, «CMmelaHHbINA JIeC»,
«I1IupoKOIUCTBEHHBIH Jecy, «Ctenby, «CaBaHHay, «IlycThIHsY,
«Tpornueckuii jrecy.

O6GopynoBanue: repOapuu pacTeHUM pa3HbIX OHOMOB, KOJUICKIIMU
KUBOTHBIX.

Tema 11. YestoBek u OKpy:Kaionias cpeaa

DKOJIOTMYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue uenoBeka Ha
o6uocepy. 3arpsizHeHue BoO3AYHIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mouBwl. OxpaHa
MIOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HA PACTUTEIbHBIM U IKUBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NMPUHIIUIBI OXPAHBI
npupoabl. Kpacuele kHuru. Ocobo oxpaHseMmble MNPUPOJIHBIE TEPPUTOPUU
(OOIIT). boranndeckue casibl ¥ 300JI0THYECKUE TTAPKHU.

OcCHOBHBIE NPUHIUIIBI YCTOWYUBOTO PA3BUTHUS YEJIOBEUYECTBA M MPUPOJIBI.
PanvonanbHOE€  MPUPOAOINOIL30BAHME U COXpaHEHHWE  OHMOJIOTHYECKOTO
pazHooOpazust 3emiu. OOmme 3aKOHOMEPHOCTH TI00ATBHBIX HKOJIOTHYECKUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €ro  BEpOSITHbIC
MOCJIEICTBHL.

Pa3BuTtre METONOB MOHUTOPHMHIAa pa3BUTHUS OIACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle ucciedo8anus nepexooa K pecypcocbepeearoujei u
KOHKYDEHMOCnocoonou  osHepeemuke.  buonoeuuweckoe  paszmoobpaszue u
buopecypcel. Hayuonanvuvie ungopmayuonusie cucmemvl, obecneuusaroujue
oocmyn K UH@DOpMAyuu no COCMOAHUIO OMOENIbHbIX BUO08 U IKOCUCTEM.
OcHosbl  dKOpeabunumayuy  3Kocucmem U cnocobog  60pvbbl ¢
buonospesicoenuamu. PexoncmpyKkyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHCcTpauMu

Tabmuuet w  cxembl:  «3arpsi3HeHHE  aTMOCheEpbl», «3arps3HEHUe
ruapocdepsl», «3arps3HeHne mouBbl», «llapHukKoBBIT 3ddekT», «Ocobo
OXpaHseMble IPUPOAHBIE TEPPUTOPUNY, «MoJenn yIpaBIsieMOro MUPay.

Oo6opynoBanue: gororpadun OXpaHSIEeMBbIX PACTCHUM W KUBOTHBIX KpacHou
kHuru Poccuiickont @enepanuu, KpacHOM KHUTH permoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOydJarolmuMHCsl TPOrpaMM CpeIHEero oO0Iero oOpa3oBaHUA: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOTPaMMbl IO
OMOJIOTMH BBIJICJICHBI CIEYIONINE COCTABIISIIONINE: OCO3HAHUE 00YyUYarOIIMMUCS
POCCUNCKOM TPa)KJaHCKOW HJIEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO,
CaMOCTOSITEJILHOCTH M CaMOOIPEACNICHUIO, Haluyue Momueayuy K OOy4YEeHUIO
OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSXKICHUN JINYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM MW HCTOPUYECKUX TPAAMIUN  Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  OOYYAIOIIUXCS
PYKOBOJICTBOBATbCSI B CBOCH  JIEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIMMHU CHUCTEME OMOJOTHYeCcKOoro oOpa3oBaHUs, Haiuuue
npasoco3HaHusi HKOJOTHYECKON KYyIbTYpbl, CHOCOOHOCMU Ccmasums 1ENU U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHSI MPOrpaMMbl MO  OHOJIOTHH
JOCTUTAIOTCA B EJAMHCTBE Y4eOHOM M BOCHUTATENBHOW [EATETLHOCTH B
COOTBETCTBUM C  TPAJULUHUOHHBIMU POCCUHCKUMHU  COLMOKYJIBTYPHBIMH,
UCTOPUYECKMUMH U JIYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMU, MPUHITBIMU B
oOIIlecTBE MpaBUJIaMU M HOPMaMU TIOBEJCHHS W CIIOCOOCTBYIOT TMpolieccaM
CaMOITO3HAHMS, CAMOBOCIIUTAHUS W CaMOpPa3BUTHUS, Pa3BUTHS BHYTPEHHEU
NO3ULIMKM JIMYHOCTH, MAaTPUOTHU3MAa M YBAXKEHHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEeKY TpyJa U CTaplieMy MOKOJICHHIO, B3aUMHOTO YBa)XEHUsS, OCPEKHOTO
OTHOLIEHUSI K KYJIbTYPHOMY HACIEAUI0 W TPAAHUIMUSAM MHOTOHAIIMOHAIBHOIO
Hapoaa Pocculickoit denepanyn, Tpupoae U OKPYKAIOIIEH cpelie.

JIMdHOCTHBIE PE3yNbTAaThl OCBOCHUSI y4deOHOro mnpeameTa «buomorusy»
JOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaromimxcs
PYKOBOJICTBOBAaThCSI CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIMENH JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpPHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSIM POCCHIICKOrOo OOIIEeCTBa,
paclIMpeHue >KMU3HEHHOrO ONbITa W OMNbITa JIESITEJIBHOCTH B IIpoOIEecce
peanu3ali OCHOBHBIX HAIMpPaBICHUN BOCHUTATENBHON NESITEIBHOCTH, B TOM
YHUCJe B YaCTH:

1) rpaKaaHCKOT0 BOCIIATAHMSA:



c(hOpPMUPOBAHHOCTh  TPAXKIJAHCKOM  TO3MIMM  OOydaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTI'O YJ€HA POCCUICKOr0 OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBa)KEHHUE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW MAEATEIBHOCTH MPU CO3JIaHUU
y4eOHBIX TPOCKTOB, PEIICHUN YUYEOHBIX U MO3HABATENIBHBIX 33/1a4, BHIMOJIHEHUHU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNpENEsTh COOCTBEHHYIO IMO3HMIIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSITH €€;

yYMEHHUE YUYUTHIBATh B CBOUX JICHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUS JIIOJICH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU IIECHHOCTSIMU
U COITMATILHBIM TIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHCHUS
y4eOHBIX, TO3HABATEIBHBIX M KCCIIEAOBATCIBCKUX 3aJ1ad, YBaKUTEIBHOTO
OTHOIIIGHUSI K MHEHHUIO OIIMOHEHTOB TPH OOCYXIECHUU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JIEATEILHOCTH,

2) MATPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTh POCCHUICKOM IpaK1aHCKOMN UJECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HApoly, YyBCTBAa OTBETCTBEHHOCTHU IEpEN
Ponunou, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOW A3BIK U KYJBTYPY,
IPOILJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K NPUPOJHOMY HACIEIUI0 M MaMITHUKAM
OPUPOJBI, JOCTHKEHUSIM Poccun B Hayke, MCKYCCTBE, CHOpPTE, TEXHOJOTHUSX,
TPyAe;

CIIOCOOHOCTh OIEHWBATHh BKJIAJ POCCHUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHOJOTWH, MOHUMAHUS 3HAYCHHS OWOJIOTHMH B TO3HAHUU 3aKOHOB
MPUPOBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTh K CIyXeHHUI0 U 3ammure OTedecTna,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEW POCCUICKOr0 HApPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIMIO W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ]a B HOCTPOEHUE YCTOMUYMBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOIIECHUE K CBOUM POJUTENIAM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O IIPUHATHS LIEHHOCTEW CEMENHOW KU3HU B COOTBETCTBUU C
TpaguLUKsMU HaponoB Poccuu;

4) 3CTETHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOUasi CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIICHHUI;

IIOHMMAaHUE HOMOLIMOHAJIBHOIO BO3JCUCTBUS KUBOW IIPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJIICHUE
MPOSIBIIATH Ka4ECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pu3uveckoro BocnuTaHusi, HOPMUPOBAHUSI KYJIbTYPbI 310POBbSI 1
IMOLMOHAJIBHOIO 0JIATONMOTYY s

NMOHUMAHUE W peanu3anusi 370poBoro W Oe3omacHoOro obpasza KU3HU
(3mopoBoe  mUTaHWE, COOJIIOJICHHME TUTHEHUYECKUX TIPaBUJI H  HOPM,
cOaJaHCUPOBAHHBIM PEXKUM 3aHATHH UM OTIbIXa, peryispHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOTr0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

NOHUMAHHWE LEHHOCTH TMpaBWI WHIWBHUAYaJbHOIO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEACHHS B CHUTYallMsIX, YIPOXKAIOUIUX 3/I0POBBI0 U JKU3HU
JIIO/IEH;

OCO3HAaHHWE  TMOCHEACTBUA W HENPUATHS  BPEAHBIX  IPHUBBIYEK
(ynmoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

6) TPY10BOT0 BOCIIMTAHHUSI:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH MAacCTEpCTBa, TPYIOIIOOUE;

TOTOBHOCTH K aKTHBHOM JI€SITEIHLHOCTH TEXHOJIOTMYECKOM M COIHUAIBHOU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTH MHULIMUPOBATH, IJIaHUPOBATh u
CaMOCTOSITEJIbHO BBINIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3Iu4HbIM chepaM MpodecCHOHANBHON JesATEIbHOCTH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BRIOOp OyayIeit npodeccun u peaan3oBbIBATh
COOCTBEHHBIE )KU3HEHHBIC TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3KOJIOTHYeCKOT0 BOCTIMTAHUSI:

AKOJIOTHUYECKHU 1e71ec000pa3HOe OTHOUIEHUWE K MPHUPOJE KAaK HUCTOUHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJIOTMUECKOW KYJbTYphl: MPUOOPETEHUE OMbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKH HMX BO3MOXHBIX ITOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;



OCO3HaHME TJI00aJTBHOT0 XapaKTepa SKOJIOTUYECKUX MPOoOIeM U MyTed Ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh NPHOOpETaeMble MPU H3yYEHUU OHOJOTUHU
3HaHUS W YMEHHUS TPU PEIICHUH MpoOJIeM, CBA3AHHBIX C pPAIlMOHATBHBIM
MIPUPOJIONONIB30BaHUEM  (COOJNIIOJICHUE TIpaBUJI  TMOBEACHUS B  MPUPOJE,
HaIpaBJICHHBIX HAa COXpPaHEHUE PABHOBECHUSI B DIKOCUCTEMAaX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTMBHOE HENpUATHE JEUCTBUM, MNPUHOCAIIUX BpEN OKPYKAIOLIEH
OPUPOJHOMN Cpejie, YMEHUE NMPOTHO3UPOBATh HEOJArONPUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS MIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIMYME PaA3BUTOTO  HKOJOTHYECKOTO  MBIIUICHUS, 3KOJIOTMYECKOU
KyJbTYpbI, OIBITA JESITEIBHOCTH HKOJOTHMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B TI03HABATEIILHON, KOMMYHUKATUBHON M COIUAJILHON
NpaKkTUKE, TOTOBHOCTM K Yy4YacTHIO B  TPAKTUYECKOM  JICSITCIHHOCTH
HKOJIOTMYECKOMN HAMpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U OOIIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B IMOJHMKYJIbTYPHOM
MUDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M YHMTATEIBCKOM KYJIBTYpbl KaK CPElICTBA
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHUMaHHe crnenu@uKu OMOJIOTMM KaK HAyKH, OCO3HaHHS €€ polid B
dbopMHUpPOBaHUHU PAMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU LIETOCTHOTO
Ipe/ICTaBIeHUsT 00 OKPY)KAIOIIEM MHUpPE Kak O €IMHCTBE MPUPOJIbI, YETIOBEKA U
oOIIecTBa, B MO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH M pEeHIeHUH MpodiieM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTHh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW ITUBUIIH3AIINN ;
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHUSI MEIUITUHBI, CO3/IaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pelaTh pPEeCypcHbIe MPOOJIEMBbI  Pa3BUTHUSA
YeJIOBEYECTBA, MMOMCKA MyTeH BBIXO/a U3 rI100aTBHBIX 9KOJIOTHYECKUX MPOOIeM
u obecneyeHHs] Tepexofa K YCTOWYMBOMY PAa3BUTHIO, PAIMOHAIBLHOMY
MCITOJIb30BAHUIO TIPUPOJTHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OMOJOTHMUECKHX 3HAHUM B MEIIX
MOBBIIIEHUSI OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAy4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM  4YacTM  (YHKUMOHAIBbHOW  TPAaMOTHOCTH  OOydYaromuxcs,
dbopMuUpyeMoil Ipu U3y4YeHUU OHMOJIOTHH;



[IOHUMAHWE  CYIIHOCTHM  METOAOB  TIO3HAHMS,  HUCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS ABJIICHUN OKPYKAIOIIEr0 MUPA U MPOUCXOJAIIUX B HEM
M3MEHEHUH, yMEHue JieaTh 0OO0OCHOBAHHBIE 3aKJIIOYEHHS] Ha OCHOBE HAay4YHBIX
(haKTOB U UMEIOLMXCS JAHHBIX C LIEJIbIO MOIYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTNYECKUE 3HAHUS IS
perieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHE LIEHHOCTH HAaY4YHOU AESATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIIATH
IPOEKTHYIO U UCCIIEIOBATENBCKYIO IEATEIbHOCTh MHANBUIYaIbHO U B IPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K HENPEPHIBHOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJIYYEHUIO HOBBIX 3HAHHUM MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie  pe3yibTaThl ~ OCBOGHUS ~ y4eOHOro  MpeaMmeTa
«buonorus» BKJIIOYAIOT: 3HAYUMBIC JJI1 (POPMHUPOBAHHUS MHUPOBO33PECHUS
oOydaromuxcs  MEXAUCHUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHay4YHbIE
MOHSITHSI, OTPa)XKAIoIKe IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHUu(UKY
METOJOB TIO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO,
DHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeoBaHUe, HAONIOJCHHE, H3MEpEeHue,
AKCHEPUMEHT U Jpyrue); YHUBEPCAJIbHbBIE y4eOHbIe INEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATHBHBIC, PpETYJISTUBHbBIE), OOECreYnBaronme
dopMupoBanue (QyHKIIMOHATBFHON T'PAMOTHOCTH M COLMAIBLHON KOMIIETEHIIUU
o0ydJaromuxcs; CIOCOOHOCTh OOYYAIOIIMXCS  HCIOJb30BaTh  OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUA U  yHUBEpCAJbHbBIC
y4eOHbIe IeWCTBYS B TO3HABATEIHLHOM M COIMATILHOM MpPaKTHUKE.

B pesynpraTe w3ydeHus OHONIOTMM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus y oOydaromerocss OyayT cQopMUpPOBaHBI TO3HABATEIbHBIE
VHUBEpCAIbHBIE y4eOHBbIC JCHCTBUS, KOMMYHUKATUBHBIC YHUBEpPCAIbHBIC
yueOHbIe JCHCTBHUS, pETYISATHBHBIE YHHUBEpPCAIbHbIC Yy4eOHBIC JEUCTBHS,
COBMECTHAs AESATEIbHOCTb.

MeranpenMeTHbIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI CPETHETO OOIIero
00pa30BaHus OJDKHBI OTPAXKATh:

OBiajeHne  yHHUBEPCAJIBHBIMM  YYeOHbBIMH  NO3HABATEJIbHBIMH
AeMCTBUSIMMU:

1) 6a30oBBI€ JJOTHYECKHE NeHCTBHUS:



CaMOCTOSITeIbHO  (GOPMYIUPOBATh W aKTyallU3UpOBaTh  MPoOJIEMYy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

WCMOJIB30BATh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIEHUS
(amanu3za, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, oOOOIIEHUS), PACKPHIBATh
CMBICI OHWOJIOTMYECKUX TOHATUN (BBIAEIATh HX XapaKTEepHbIE MPU3HAKU,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJlaBas MAapaMeTpbl U KPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTHb PE3YJbTaThl JAEATEIBHOCTH C IOCTABICHHBIMU
LETSIMU;

UCIIOJIB30BaTh OMOJIOTMYECKUE TIOHIATHS [JIsi OOBsicHeHUs] (HaKTOB U
SIBJICHUW KUBOU IPUPOJIBIL;

CTPOUTH JIOTMYECKHUE paACCYXIEHUsS (MHAYKTUBHBIC, JIEAyKTUBHBIC, IO
AQHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSATh ~ CXEMHO-MOJICNIbHBIE  CpeICTBAa  JUIsl  TPEJACTABJICHUS
CYILIECTBEHHBIX CBSA3EH W OTHOIICHUN B M3y4aeMbIX OHOJIOTHYECKUX OOBEKTaX,
a TakkKe TMPOTUBOPEUMH PA3HOTO PpOJA, BBISBICHHBIX B  Pa3IMYHBIX
MH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH PEIIeHUs MPOOIEMBbI C YUETOM aHaIU3a UMEIOIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JICSTEIBHOCTh, OLIEHHBAaTh COOTBETCTBUE
PE3YyABTATOB LIEJIAM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIbHOCTH;

KOOPJIUHUPOBATh M  BBIIOJNHATH pabOTy B YCJIOBHUSX peajIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 6a3oBbIe HCCIIEN0BATEILCKHE TeCTBUS:

BJIQJICTh HaBBIKAMU y4eOHO-HCCIIeI0OBATEIbCKOM u MPOEKTHOMN
JESTENBbHOCTH, HABBIKAMH  paspelieHus  mpooiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaAMOCTOSITEJIbHOMY IOMCKY METOJOB PEUICHUS IMPAKTUYECKUX
3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITIO3HAHUS;

VICIIOJIb30BaTh PA3JIMYHbIE BHUIbI JACATEIBHOCTA IO IMOJYYEHHUK) HOBOTO
3HAHMSI, €r0 HMHTEpIpEeTaIfy, MPeoOpa3oBaHUI0O M MPUMEHEHUIO B YUEOHBIX
CUTYaIlUsX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dbopMupoBaTF  HAay4YHBIA ~ THI ~ MBIIUJICHUS,  BIAJETh  HAYYHOH
TEPMHHOJIOTUEH, KITFOUEBBIMU OHATUSIMUA U METOJIaMU;

CTaBUThb U (POopMyIMpoBaTh COOCTBEHHBIE 3aJaul B 00pa30BATEIbHOU
NEATENbHOCTU U )KU3HEHHBIX CUTYaILUAX;



BBISBJISATh MPUYUHHO-CIEACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THUIIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTHI IS TOKa3aTelIbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MMApaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJIC¢ PEIICHHWS 3aJauyd PE3yJIbTaThI,
KPUTUYECKHA OICHWBATh WX JOCTOBEPHOCTh, MPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH ICJICHAPABIICHHBIN TTOUCK MEepEeHOca CPEJICTB U CIIOCOO0B
JEHCTBUS B TPO(PECCHOHATIEHYIO CPEY;

YMETh TICPCHOCUTDH 3HAHUS B IMO3HABATCIHBHYIO M MPAKTUYCCKYIO 00JIaCTH
KU3HECATCIIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC WJICH, IIPeJIaraTh OPUTMHAIBHBIC ITOAXOAbI M PEIICHUS,
CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMyCKAIONIHE aJIbTEPHATHUBHBIC PEIIICHUS.

3) padora ¢ nndopmanueii:

OPUEHTUPOBATHCA B Pa3IMYHBIX MCTOYHUKAX HHpOpMaruu (Tekcre
y4eOHOro MOcOoOWs, HAyYHO-TIOMYJSIPHOW JHMTEepaType, OHOJOTHYCCKUX
CIIOBapsSiX W CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTepHere),
aHAIIM3UPOBATh WHQPOPMAIMIO PA3NIMYHBIX BHUIOB M (OpM MpencTaBiICHHS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEYUBOCTH;

(GopMyTUPOBATE 3aMPOCHI ¥ IPUMEHSThH Pa3IMYHbIC METOMBI TIPH IMOUCKE 1
orbope Ouonornyecko uHPOpMaKMK, HEOOXOAUMOW IS BBITIOJTHEHUS
y4eOHBIX 3a]1a4;

pUOOPETATh OMBIT MCIOJB30BaHUS MHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBaTh KYJIbTYPYy AaKTUBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO ~ BHIOMpaTh ONTHMAalIbHYIO (OpMy mpeacTaBiIeHUsS
Oouonornyeckoit wmHbopmaruu (cXeMbl, TpaduKu, gUArpaMMBbl, TaOJHUIIbI,
PUCYHKH U IPYTOE€);

UCTIOJIb30BaTh HAy4HBIA S3BIK B KayecTBE CpeNCTBa TpH padbore ¢
Oouonornyeckoil uWHGOpMANMEH: TPUMEHSATh XUMHYECKHE, (U3MUECKHEe W
MaTeMaTUYeCKHe 3HaKU M CUMBOJIBI, (DOpMYIIbI, a00peBHATYpy, HOMEHKIATYPY,
MCIIOJIb30BaTh M TPEeOoOpa3oBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPECTBA
HaTJISTHOCTH;

BJIQJI€Th  HAaBBIKAMHM  pACMO3HABAHWS ¥  3alIUTHl  WH(POPMAIINH,
MH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajeHne yHUBEPCAJIbHBIME KOMMYHUKATHBHBIMU JAeHCTBUSIMU:

1) o6menne:



OCYIICCTBIISITh KOMMYHHKAallMd BO BCeX cdepax IKHU3HU, aKTUBHO
y4acTBOBAaTh B JIMAJIOTE€ WU JTUCKYCCHUU TO CYIIECTBY OOCYKIaeMOW TEMBI
(yMeHHMe 3amaBaTh BOMNPOCHI, BBICKA3bIBAaTh CYXACHUS OTHOCHUTEIHHO
BBITIOJTHEHHUS TIPEIaraeMoi 3aa4n, yIUThHIBATh HHTEPECHl U COTJIaCOBAHHOCTH
MO3UIIUH APYTUX YIaCTHUKOB JIHAJIOTA WU JUCKYCCHH );

pacmo3HaBaTh HEBepOaJbHBIC CPEICTBA OOINCHHS, MOHWUMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBCHUS KOH(IMKTHBIX CUTYAIlUH,
YMETh CMSTYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOAMHU OOIICHHS U B3aUMOJICHCTBUS, TOHUMATh
HaAMEPCHHUS JAPYTUX JIIOACH, TPOSBIATH YBAXHUTEIBHOEC OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIMpoBaTh CBOU BO3PAKCHUS;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHA IeSITEJIbHOCTD:

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAWUBUAYATbHONH pabOThI MpH  pEHICHUU  OHOJIOTHMYECKOW  MPOOJIEMBI,
00OCHOBBIBATH HEO0OXOIMMOCTD PUMEHEHUS IPYIIOBBIX bopm
B3aWMO/ICUCTBHUS MIPH PEIICHUN yueOHOH 3a1a4u;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX NEHCTBUH ¢ y4ETOM 0OOIMIUX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YICHA KOJUIEKTHBA;

NPUHAMATh IIeTM  COBMECTHOUW JIEATENBHOCTH, OpPraHW30BBHIBATH U
KOOPJAMHUPOBATh NEUCTBUS MO €€ OCTIKEHHUIO: COCTaBISATh IUTAH JIEHCTBUH,
pacmpenenaTh pojii ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPe3yIbTaThl
COBMECTHOM pabOTHI;

OIICHWBATh KA4eCTBO CBOETO BKJIAaJa M KAXKJIOrO yJ4acCTHHKA KOMaHIbBI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBBIC TPOCKTHI, OICHUBATh HJEU C TO3HWIMUA HOBU3HEI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETHYECKOE TIOBEICHUE B PA3IHUYHBIX
CUTYaIUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OgiajieHne YHUBEPCAJIbLHBIMHU PEryJsiTUBHBIMHU JeHCTBUSIMHU:

1) camoopranu3zanus:

UCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS JUIS BBISABICHUS TPOOIEM W HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYyaITUsX;

BBIOMpATh Ha OCHOBE OWOJIOTMYECKHX 3HAHWW IIEJIEBBIE U CMBICIIOBBIC
YCTAaHOBKHY B CBOMIX JICWCTBHUSIX U MOCTYMKAX MO OTHOMICHHUIO K YKHBOW MPUPOJIE,
CBOEMY 37I0POBBIO M 30POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO  OCYIIECTBJISITh ~ IO3HABATEIBHYIO  JIEATEIIBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh WU (OPMYIUPOBATh COOCTBEHHBIE 3aJa4yd B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUAX;

CaMOCTOSITEJIbHO COCTaBISATh IUJIAaH pEIICHHUs MpoOJieMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHU;

JABAaTh OLIEHKY HOBBIM CUTYAIUSIM;

paclIMpATh  paMKH  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTEHUN;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMEHTHpOBaTh  e€ro,  Opatb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW SPYAMIIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIINIATH CBOW 0OOpa30BATENbHBIN U
KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTh KOPPEKTUBBI B J€ATEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJIeTh HAaBBIKAMU IIO3HABATEIBHOM peduieKCMM KaK OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IIPOLIECCOB, MX PE3YJIBTATOB U
OCHOBAaHM, UCIOJIB30BaTh MPUEMBI peIEKCUH ISl OLIEHKH CUTYalluu, BEIOOpa
BEPHOTO pELICHMUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO IPHHHMATh PELICHMS 10 HX
CHUKECHHIO;

OPUHUMATh MOTHBBI M ApPryMEHTBHl JPYrUX IPU AHAIU3€ PE3YJIHTATOB
NESTENBHOCTH;

3) npuHATHE Ceds M APYTUX:

IpUHUMATh ce0s1, TOHUMAasi CBOU HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTBl JIPYTHX IIPU AHAJIU3E PE3YyJbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPaBO U IPABO JAPYTUX Ha OLIUOKH;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIUHU IPYTOro YeIoBeKa.
HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHUS COAEPKAHUS Yy4eOHOro mMpeaMera
«buonorus» Ha yrayOJEHHOM YpOBHE OpPUEHTHPOBAHBI Ha oOOecredYeHue
npodubHOrO  00y4YeHHs oOydaromuxcs Ouomormn. OHM  BKIIOYAIOT:
cneuuduyeckue Ajisi OMOJIOTUU HAYYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI IeHCTBUI
[0 OCBOCHUIO, UHTEpPIpETalUd U MNpPeoOpa30BaHUIO0 3HAHUMN, BUJbBI



NEATEIBHOCTHU IO TOJIYYEHUIO HOBBIX 3HAHUM M UX NPUMEHEHHUIO B PA3JIUYHBIX
y4eOHBIX, a TaKXe B pEATbHbIX XU3HEHHbIX cuUTyauusx. llpeamerHble
pEe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHS.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSA ydeOHOro npeamera «buonorus» B
10 knacce nOKHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHMK O MecTe M poJiu OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B POPMUPOBAHUH €CTECTBEHHO-HAYUYHON KapTUHBI MUpPA, B
MO3HAHUU 3aKOHOB MPUPOABI U PEIICHHH MNpoOJIeM PaluOHAIBHOIO
OPUPOIONONIH30BAHUSA, O BKJIQJ€ POCCHUHUCKUX U 3apyOeKHBIX YYEHBIX B
pa3BuTHE OUOJIOTUY;

BJIQJICHME CHUCTEMOM OHOJOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIararolue OMOJOTUYECKHE TEPMUHBI M TMOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOpPEryJysius, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJOTUYECKUE TEOPUHU
(xneroynas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa, xpomocomuas
Teopus HaclieqcTBeHHOCTH T. Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax
MHOTrooOpa3usi M  TMPOUCXOXKJICHHUS  KYyJbTYPHBIX  pAacTEHUM), 3aKOHBI
(ennHOOOpa3Us MOTOMKOB MEPBOTO MOKOJIEHUS, PACHIEIUICHHS], YUCTOTHI TaMeT,
HE3aBUCUMOro HacnenoBanus ['. MeHuensa, TOMOJOTHYECKUX pSAOB B
HacJICACTBEHHOU U3MEHUYUBOCTH H. n. Bagusiosa), MPUHIIHATIBI
(KOMIIJIEMEHTapPHOCTH );

BJIJICHUE OCHOBHBIMHU METOJIaMH HAyYHOI'0 MO3HAHHUS, MCIOJb3yEMBIX B
OMOJIOTUYECKUX MCCIEIOBAHUAX KHUBBIX OOBEKTOB (ONHCAaHUE, W3MEPEHHE,
HaOII0/IeHNE, SKCIICPUMEHT);

YMEHUE BBIAEIATh CYIIECTBEHHbIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT
U DYKApUOT, OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHH, KUBOTHBIX MU YEJIOBEKAa, CTPOCHHUS OpPraHOB H
CUCTEM OpraHOB  pacCTEHMUH, KUBOTHBIX, YEJI0BEKa, IIPOLIECCOB
KU3ZHEACATEIbHOCTH, NPOTEKAIOINUX B OpPraHM3Max pPacTEHHUM, >KUBOTHBIX H
YelioBeKa, OMOJIOTMYECKHX TPOIECCOB: oOMeHa BemecTB (MeTaboian3Mm),
MIPEeBpAIICHUS YHEPTUU, OPOKEHHUS, aBTOTPO(GHOTO M TETepOTPO(HOTO THIIOB
nuTaHusg, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a, TI'aMETOreHes3a,
sMOpHUoreHesa, NOCTAIMOPHUOHAIBHOTO pa3BuTHA, pa3MHOXEHMUS,
WHIUBUYAJBHOTO Pa3BUTHSI OpraHu3Ma (OHTOr€He3a), B3aUMOJIEHCTBHSI TE€HOB,
reTepo3nca, MCKyCCTBEHHOT0 0TOO0pa;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3H MEXKJY OPraHOMAAMH KJIETKU M HUX
(pYHKUUSMH, CTPOEHUEM KIIETOK pa3HbIX TKaHEH W HMX (PYHKUUSAMHU, MEXKIY
OpraHaMM M CUCTEMAaMH OPIraHOB Yy PACTEHUM, »KUBOTHBIX M YEJIOBEKa M HX



GYHKIIUSAMHA, MEKIY CHCTEMaMH OPTaHOB M WX (DYHKIHMSIMH, MEXIY dTallaMu
oOMeHa BeMIeCTB, JTalmaMH KJIETOYHOTO IMKIa M >KA3HEHHBIX IMKJIOB
OpPTraHM3MOB, 3TaraMu 3MOPHUOHATIBHOTO PA3BUTHs, TEHOTUIIOM U (EHOTHUIIOM,
(denoTunoM u (akTopamu cpebl OOUTaHUS;

YMEHHUE BBISBIATH OTIMUUTEIBHBIE IPU3HAKU KUBBIX CHCTEM, B TOM UHCIIE
pacTeHuH, )KUBOTHBIX U YEIIOBEKA;

YMEHHE HCIIONB30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHMOIOTHYECKYIO
TEPMUHOJIOTUIO W CHUMBOJUKY JJs JOKa3aTelbCTBa pOJICTBA OPTaHHW3MOB
pa3HBIX CUCTEMAaTUIECKUX TPy,

yMEHHE pemaTrh OWOJOTMYECKHE 3a/lady, BBIBISATH PHUYUHHO-
CIICJICTBEHHBIE CBSI3U MEXKIY HCCIEAYEMBIMH OMOJOTHYECKMMH TPOIECCAaMH U
SBIICHUSIMHU, JIelaTh BBIBOJABI W TPOTHO3bI HA OCHOBAaHWH MOJYYCHHBIX
pe3yIbTaTOB;

YMEHUE BBITIONHATH JTa0OPAaTOPHBIE U MPAKTHYECKHE padOThI, COOIIOIATh
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTAaTh THIOTE3bl, IPOBEPATh HX OSKCIECPUMCHTAIbHBIMHU
cpencTBamu, (HOpMyIUpys IENb WCCICIOBAHHS, aHAIM3UPOBATH MOJYUYCHHBIC
PE3yNbTATHI U €NIaTh BHIBOBL;

yYMEHHE y4acTBOBaTh B Y4eOHO-MCCIIEI0BATENHCKONW paboTe Mo OHOJIoruHy,
HKOJIOTUM M MEIMIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIECTB, U
nyOJIMYHO TPEACTABIATH TMOJYyYEHHBIE  Pe3yJbTaThl Ha  YYEHUYECKUX
KOH(epeHIIUsX;

yMEHHE OIICHUBATh ITHYECKHE AaCIEKThl COBPEMEHHBIX HCCIECIOBAaHUN B
obnmactd  OMONOTMM WM MEAMIMHBI  (KJIOHHMPOBAaHHUE, HCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HANIPABICHHOE M3MEHEHNE T€HOMA U CO3/IaHHE TPAHCTEHHBIX
OpraHu3MoB);

yMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OynyIieit npodeccnoHanbHOM
AesTeNbHOCTH B o0jacTh  OMOJOTMHM,  MEIUUUHBI, OHOTEXHOJIOTHH,
BETEPUHAPHUH, CEIbCKOTO XO3SHCTBA, MUIIEBOW MPOMBINIIEHHOCTH, YIIyOIsITh
MO3HABATEIbHBI ~ MHTEPEC, HAMNpaBIEHHBI Ha  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOLIEH MPOodeccCu U MPOJOKEHUE OMOIOrMYECKOro 00pa3oBaHUs
B OpraHM3aIMsIX CpeIHEro NpoheCCUOHAIBLHOTO U BBICILIETO 00pa30BaHUs.

[IpenmeTHBIE pe3yabTaThl OCBOCHHs y4yeOHOro mpeamera «buomorus» B
11 Knacce nOXHBI OTpaKATh:

chOpMHUPOBAHHOCTh 3HAHMK O MECTe M POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (DOPMHpPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B MO3HAHWHM 3aKOHOB TPHUPOABI U PEIICHUH 3KOJOTHUYECKUX
npo0OsieM 4YenoBEeYeCTBa, a TAKXKE B PEIICHUH BOMPOCOB PAIMOHAIBHOTO



MPUPOJIONIONIB30BaHUS, W B (POPMUPOBAHUU I[EHHOCTHOTO OTHOIIEHUS K
pupoJie, 00IIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTUE OMOJIOTHUH;

yMEHHUE BJIAJETh CUCTEMON OMOJOTUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET
OmpeNeNieHUs] U TOHMMaHUE CYIIHOCTH OCHOBOIIOJIATAIONIUX OUOJIOTHYECKUX
TEPMHUHOB M TOHATHM (BHJ, dKOcHUCTeMa, Ouocdepa), OMOIIOrHUecKre TEOPUHU
(aBomroruonHas Teopuss Y. JlapBuHA, CHUHTETHYECKash TEOPHUS DBOJIOLNH),
yuenus (A. H. CeBepuoBa — 0 myTsX W HampaBieHHsX sBoitouuu, B.M.
Bepnanckoro — o 6uocdepe), 3akonbl (reHeTndeckoro papHoBecus [[x. Xapau
u B. Baitn6epra, 3apoasimeBoro cxonacrea K. M. bapa), nmpaBuna (MuHUMyMa
10. JIubuxa, skojgoruueckoi mupaMubl SHEPTUN), TUIIOTE3bI (TUIOTE3a «MUpPa
PHK» V. I'unbepra);

yMEHHE BJIaJCTh OCHOBHBIMM  METOJaMU  HAYyYHOTO  TO3HAHWII,
UCIIOJIb3YEMBIMU B OMOJIOTMYECKUX HCCIEOBAHUSIX IKUBBIX OOBEKTOB U
AKOCUCTEM (OIKCaHUEe, W3MEpPEeHHEe, HAOIIOJEHUE, DKCIEPUMEHT), CIoco0aMu
BBISIBJICHUS U OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUH B MIPUPO/IC;

YMEHHUE BBIJICTSATh CYIIECCTBCHHBIC IPU3HAKU: BUJIOB, OHUOTCOIICHO30B,
HKOCUCTEM U Ouocdepsl, CTaOMIN3UPYIOIIET0, ABUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT O otbopa, aJIONAaTPUYECKOTO " CUMITATPUYECKOTO
BUJ000pa30BaHus, BIUAHHUS JABWXKYIIUX CHJI DJBOJIONMH Ha TEeHO(OH]
MOIYJISIIUH, TPUCTIOCOOIEHHOCTH OPTraHru3MOB K cpejie 0OUTaHus, Yepe10BaHHUs
HAIlpaBJICHUM DJBOJIIOLMH, KPYrOBOPOTa BEIIECTB M IOTOKA DJHEPTHUH B
AKOCHUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBA3W MEXKIY MPOLECCAMH SBOJIOLNH,
JOBIKYIIUMU CUJIaMU aHTPOIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX IKOCUCTEM H
NPUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHUE  BBISIBIATH  OTJIWMYUTEIBHBIE  TPU3HAKH  KUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpejie OOMTaHUs, aOMOTHYECKUX U OMOTHYCCKHUX
KOMIIOHEHTOB 3KOCHUCTEM, B3aHMMOCBA3€ld OPraHU3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIUKY JJIsI JOKa3aTellbcTBAa POJICTBA OPraHU3MOB
pPa3HBIX CHCTEMATUYECKHX TPYII, B3aUMOCBSA3M OPraHU3MOB U  CPEJIbI
oOWTaHWsA, €IWHCTBA YEJOBEUYECKMX pac, HEOOXOAMMOCTH COXPAaHCHUS
MHOTr000pa3usi BUJOB U IKOCUCTEM KaK yCJIOBHS COCYHIECTBOBAHUS MPUPOJbI U
YeJI0BEUECTRA;

yMEHUE pemarb OWOJOTMYECKHE 3aJaud, BBISBIATH MNPUYUHHO-
CJI/ICTBEHHBIE CBSI3M MEXK]Y MCCIIEyEMbIMU OMOJIOTMYECKUMH MPOLECCaMH U



SBIICHUSIMHU, JIelaTh BBIBOJABI W TMPOTHO3BI HA OCHOBAHMM MOJYYEHHBIX
pe3yIbTaToB;

YMEHHE BBINOJHATH JJA0OPATOPHBIE M MPAKTUUYECKUE pabOThI, COOIIOIATh
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOpPaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATH HUX OKCIECPUMEHTATHHBIMU
cpencTBamu, (HOpMyIUpys IENb HCCIEIOBaHMS, aHAIM3UPOBATH MOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHHUE y4acTBOBATh B YUEOHO-UCCIIEIOBATEIIbCKON paboTe Mo OUOJI0THH,
HKOJIOTUU ¥ MEJUIIMHE, TPOBOJAMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATh MOJYYCHHBIE pE3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEeHIIHSIX;

yMEHHE OIICHWBATh THUINOTE3bl W TEOPHUU O TMPOUCXONKJACHUM IKU3HH,
YelloOBeKa M YEJIOBEYECKHX pac, O TPUUYMHAX, IOCIEICTBUSAX U crocobax
Npe0TBpaIlCHHUs TII00aTBbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyayIiel mpodeccuoHaIbHOU
ACSTENIFHOCTH B 00NAacCTH OWOJOTHH, JKOJIOTHUH, MPHPOIONOIH30BaAHUS,
MEIHMIIUHBI, OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPHHAPUH, CEIIBCKOTO XO35HCTBA,
NUIIEBOH  MPOMBINIJICHHOCTH,  yIIYOJISITh  TIO3HABATENBHBIM  WHTEpEC,
HaNpaBJICHHBIH Ha OCO3HAHHBIH BBHIOOP COOTBETCTBYIOUICH mpodeccun u
NPOJODKEHNE OHMOJIOTMYECKOTo O00pa30oBaHMsl B OpraHU3AIMAX CPETHETO
po¢e€CCUOHATHHOTO U BHICIIET0 00pa30oBaHMUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | IIpakrnueckue
MPOrpamMMblI Bcero o0pa3oBareJibHbIe
padoThI padoTbl pecypebr
1 Buonorus xak Hayka 0 0
2 JKuBbIe crCTEMBI M UX U3yYCHUE 0 0
3 Buonorus xiretkn 0 0.5
4 XuMHUYecKasi OpraHu3amus KIeTKA 10 0
5 Crpoenue u GyHKIMH KIETKA 8 0
6 OOMeH BeIeCTB U MPEBPAICHNE SHEPTUH B 9 0 1
KJIETKE
7 HacneLLCTBeHlfa;I uHpOpMAIHS U 9 0 05
peanuzanus e€ B KIIeTKe
8 JKU3HEHHBIN UK KIIETKA 6 0 1
9 Ctpoenue u pyHKIIMH OPraHU3MOB 17 0 15
10 Pa3MHOkeHUE M pa3BUTHE OPraHU3MOB 8 0 15
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTHU U 5 0 05
M3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 0
14 I'enernka yenoBeka 3 0 0.5
15 Cenexuus opraHu3MoB 4 0 1




16 BuorexHonorus u cuHTETUYECKAS OUOJIOT U 4 0
17 PesepBHOe Bpemst 1 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13




11 KJIACC

KounuecTBo yacoB DJIeKTPOHHbIE
Ne /i HanmeHoBaHMe pa3/ie/10B U TEM Kourponsmue | TpakTieckue (uudpossie)
NPOrpamMMblI Bcero o0pa3oBareJ/ibHbIe
padoTbI padoThI pecypens
1 3aporKIeHNE U Pa3BUTHE SBOJIOIMOHHBIX 4 0 0
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoroIus 1 €€ pe3ylbTaThl 14 0 2
Maxpo3BOJIOIHS U €€ Pe3yabTaThI 6 0
4 [TpoucxosxaeHne u pa3BUTHE )KU3HU HA 15 0 15
3emiie
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTCHE3 10 0 1
DKOJIOTUSl — HayKa O B3aMMOOTHOIIECHUSAX
6 OpPraHW3MOB M HaIOPTraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpY’Karolleu cpenoi
Opranu3Mebl U cpeia OOMTaHUS 0 15
DKOJIOTHS BUJIOB Y MTOMYJISIIAN 0.5
9 DKoJorus COO0IIECTB. DKOJIOTUYECKUE 12 0 05
CUCTEMBI
10 buocdepa — rmobanpHas s3xocucTemMa 6 0 0
11 Yenosek U OKpyKarolas cpena 6 0 0
12 PesepBHOe Bpems 8 0 0
OBLIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabubie | IIpakrnueckue
n/n Bcero u3yyeHusi | oOpa3oBareibHbIE
padoThI padoTbl
pecypchbl

1 JKuBble cHCTEMBI M X CBOWMCTBA 1 0 0 lecta.rosuchebnik.ru
Brosorus kak KOMIUICKCHAs HayKa 1 .

2 e 1 0 0 lecta.rosuchebnik.ru
KaK 9acTh COBPEMEHHOTO 00IIecTBa

3 YpoBHEBas OpraHU3aIs KUBBIX CHCTEM 1 0 0 lecta.rosuchebnik.ru
WcTopus OTKPBITUS U U3yUEHUS KIETKH. .

4 P P = 1 0 0 lecta.rosuchebnik.ru
Knerounas teopus
MeTo 161 MOJIEKYJISIPHOM U KJIETOYHOM
ounosoruun. [IpakTrueckas padoTa
«3yueHnue MeTo1I0B KJIETOYHOMU .

5 i 1 0 0.5 lecta.rosuchebnik.ru
ouosoruu (xpomarorpadus,
anekTpodopes, mubdepeHmaibHOS
uentpudyruposanue, [1L{P)»

6 XUMHYECKUI COCTAaB KIETKU 1 0 0 lecta.rosuchebnik.ru
MunepasbHbI€ BEIIECTBA KIETKH, UX .

7 P t ’ 1 0 0 lecta.rosuchebnik.ru
Ouosoruyeckas poiib
Opranuyeckre BeIeCTBa KJIETKH —
6enku. JlaboparopHas pabota )

8 paTopHat b 1 0 0.5 lecta.rosuchebnik.ru
«O6HapyxeHne OeNKOB ¢ TOMOIIBIO
KaueCTBEHHBIX PEAKIIHID)




CoiictBa, knaccupukanus U GyHKIUU

9 0 lecta.rosuchebnik.ru
OeIKoB
Oprannydeckue BelecTBa KIeTKH — .

10 P 0 lecta.rosuchebnik.ru
JIUTTTBI
Oprannydeckue BelecTBa KIeTKH — .

11 P 0 lecta.rosuchebnik.ru
YTII€BOIbI
Crpoenue u ki ATO. ne .

12 P Pyn Apyr 0 lecta.rosuchebnik.ru
Hykseozunrpudocdarsr (HTD)
Hyxkneunossie kucnotsl. JJHK u PHK.
JlabopaTtopHnas padota «MccnemoBanue .

13 paTopraip A 0.5 lecta.rosuchebnik.ru
HYKJIEMHOBBIX KHUCJIOT, BBIJICTICHHBIX U3
KJIETOK Pa3JInYHBIX OPraHU3MOBY
CexBenuponanue JJHK. Metoabl

14 TCHOMHKH, TPAHCKPUITTOMHKH, 0 lecta.rosuchebnik.ru
MIPOTEOMUKHU

15 MeToabl CTPYKTYpPHOM OHOJIOTHH 0 lecta.rosuchebnik.ru
Tunsl kneTok. [IpokapuoTnyeckas .

16 POKSp 0 lecta.rosuchebnik.ru
KJIeTKa
CrpoeHue 3yKapuoTH4ECKOM KIETKH.

17 [paktrueckas pabora «M3yueHue 0.5 lecta.rosuchebnik.ru
CBOMCTB KJICTOYHOW MEMOpaHBI

18 [ToBEpXHOCTHBII ammapar KJIeTKd 0 lecta.rosuchebnik.ru
OnHoMeMOpaHHbIE OPTaHOUIBI KIIETKH.
ITpakTuueckas padota «M3yueHue .

19 P P i 0.5 lecta.rosuchebnik.ru

JABHOKCHUS IUTOIIJIa3MbI B
PACTUTCIILHBIX KIICTKAX»




20

HOHyaBTOHOMHbIe OpraHou bl KJIICTKHU:
MUTOXOHAPUH, IMJIACTU/BI.
JlaboparopHas padota «lccnemnoBanue
IUIa3MOJIM3a U JITIa3MOJIn3a B
PACTUTCIIBHBIX KIICTKAX»

0.5

lecta.rosuchebnik.ru

21

HememOpaHHbie opraHouipl KIETKH

lecta.rosuchebnik.ru

22

Crpoenue u pyHKIUH s71pa

lecta.rosuchebnik.ru

23

CpaBHI/ITCJ'II)Hafl XapaKTCpUCTHUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3ydeHne cTpoeHus KIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

lecta.rosuchebnik.ru

24

AcCUMWIALINS U TUCCUMIISLINS — JIBE
CTOpOHBI MeTaboIM3Ma. Tumbl oOMeHa
BemecTB. JJaboparopHast paboTa
«3yueHue KaTaauTUIECKON
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTauasbl)»

lecta.rosuchebnik.ru

25

depMEeHTaTUBHBIN XapaKTep peakiui
KJIETOYHOTO METa00Iu3MA.
JlaboparopHas pabota «3y4yeHue
(hepMEeHTaTUBHOTO pacUICTICHUS
MEePOKCH/IAa BOJIOPO/Ia B PACTUTEIIBHBIX U
KUBOTHBIX KIIETKaX»

0.5

lecta.rosuchebnik.ru

26

benku-akTuBaTopsl 1 6enKu-
MHTUOUTOPBI

lecta.rosuchebnik.ru

27

ABTOTpO(DHBIN THIT 0OOMEHA BEIECTB

lecta.rosuchebnik.ru

28

dorocuntes

lecta.rosuchebnik.ru




Xemocuntes. JlJaboparopnas pabora

29 «CpaBHeHHeE MPOIecCcOB POTOCHHTE3A U 0.5 lecta.rosuchebnik.ru
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Bus
opoxxenns. Jlaboparopuas padora .

30 P patopHaip 0 lecta.rosuchebnik.ru
«CpaBHEHHUE MTPOIIECCOB OPOKEHUS U
JIBIXaHUS»
AnpoOHBIE OPraHNU3MBIL. JTaIbl )

31 P p 0 lecta.rosuchebnik.ru
SHEepPreTHYecKoro ooMeHa
DHeprust MeMOpPaHHOTO TPaJIMCHTA

32 npotoHoB. Cunte3 AT®: pabora 0 lecta.rosuchebnik.ru
npoToHHON AT®-cuHTa3bI

33 Peakiuu MaTpUYHOTO CHHTE3a 0 lecta.rosuchebnik.ru
Tpa"ckpuIua — MaTPUYHEBIN CHHTES .

34 P P p 0 lecta.rosuchebnik.ru
PHK

35 Tpancsaus u e€ arsl 0 lecta.rosuchebnik.ru
Komuposanue amunoxkuciot. Pois .

36 b 0 lecta.rosuchebnik.ru
pubocoM B OnocuHTE3€e OenKa
Opragu3zanus reHomMa y IpoKapuoT 1 )

37 p H ypoxap 0 lecta.rosuchebnik.ru
3YKapUOT
MoiJtexyisipHble MEXaHU3MBI .

38 yip 0 lecta.rosuchebnik.ru
AKCIPECCUU T'€HOB y SYKApPHOT
Bupycbel — HekneTouHbie (GOPMBI
’KH3HU U 00JIUraTHBIE [Tapa3UThL. )

39 p 0.5 lecta.rosuchebnik.ru

[Tpaktuyeckas padota «Co3nanue
MOJIEIIN BUPYyCa»




BupycHsle 3a0601eBaHNs YETIOBEKA,

40 . 0 lecta.rosuchebnik.ru
KHUBOTHBIX, PACTCHHI

a1 Hanorexnosioruu B Ouonoruu u 0 lecta.rosuchebnik ru
MEIUIHE

42 JKu3HEHHBIN UKIT KJIETKH 0 lecta.rosuchebnik.ru

43 Marpuunsrii cuares JJTHK 0 lecta.rosuchebnik.ru
Xpomocomsl. JlaboparopHas paborta

44 «M3y4ueHre XpoMOCOM Ha TOTOBBIX 0.5 lecta.rosuchebnik.ru
MHUKpOTIpenaparax»

45 Jlenenue KIETKH — MHTO3 0 lecta.rosuchebnik.ru
Tunsl kierok. Kapuokunes u
nutokunes. JlabopaTopHas padota

46 «HabmroneHrne MUTO3a B KIETKAX 0.5 lecta.rosuchebnik.ru
KOHYHKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOTIperapaTax)

47 Perysius ;Ku3HEHHOTO IIUKJIA KIICTOK 0 lecta.rosuchebnik.ru

48 Opranmsm Kak eIHHOE LIEJI0e lecta.rosuchebnik.ru

49 Tkanu pacTeHUM. iIa6opaTo;u)Ha;1 pabora 05 lecta.rosuchebnik ru
«V3ydenue TkaHel pacTeHHI»
TkaHu KMBOTHBIX U YEJIOBEKA.

50 JlabopatopHas padbota «M3ydeHue 0.5 lecta.rosuchebnik.ru
TKaHEH JKHBOTHBIX»
Oprassl. CuCTEMBI OPTraHoOB.

51 JIaboparopHas padota «M3ydeHne 0.5 lecta.rosuchebnik.ru
OpraHOB IIBETKOBOTO PACTCHHSD

52 Omnopa Tena opraHu3MoB 0 lecta.rosuchebnik.ru




53 JIBMOKEHUE OPraHU3MOB 0 lecta.rosuchebnik.ru

54 [TuTanue opraHu3mMoB 0 lecta.rosuchebnik.ru

55 [TuraHwe MO3BOHOYHBIX JKHBOTHBIX. 0 lecta.rosuchebnik ru
[MumeBapuTenbHas CUCTEMA YeIOBEeKa

56 JIpIXxaHue OpraHu3MOB 0 lecta.rosuchebnik.ru

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX H 0 lecta.rosuchebnik ru
YeJIoBeKa

58 TpaHcmopT BEIIEeCTB y OpraHu3MoB 0 lecta.rosuchebnik.ru

59 KpoBeHocHas cuctema mo3BOHOYHBIX 0 lecta.rosuchebnik ru
YKMBOTHBIX M Y€JIOBEKA

60 Beienenue y opraHu3MoB 0 lecta.rosuchebnik.ru

61 3amura y OpraHu3MoB 0 lecta.rosuchebnik.ru

62 HMMmyHHast cucTeMa YeioBeKa 0 lecta.rosuchebnik.ru

63 PasapaxiMoCTs 1 peryisuis y 0 lecta.rosuchebnik.ru
OpraHu3MOB
['yMopasibHast peryisius u

64 9HJIOKPUHHAS CHCTEMA JXUBOTHBIX U 0 lecta.rosuchebnik.ru
JeJIoBeKa

65 ®dopMBI pa3MHOKEHHS OPraHU3MOB 0 lecta.rosuchebnik.ru

66 [TomoBoe pa3sMHOXKEHHUE lecta.rosuchebnik.ru

67 Meiio3 0 lecta.rosuchebnik.ru
I'ametorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JIabopaTopHas paboTta 05 lecta.rosuchebnik ru

«I/IsyquI/Ie CTPOCHHA ITOJIOBBIX KIICTOK
Ha I'OTOBBIX MUKPOIIpCIIapaTax»




69

WNHpuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOIEHE3

lecta.rosuchebnik.ru

70

3akyajKa OpraHoB U TKaHEH U3
3apOJbIIIICBBIX JIMCTKOB

lecta.rosuchebnik.ru

71

Poctu Pa3BUTHUC )KUBOTHBIX.
JlabopaTtopHas paboTa «BrisiBeHHE
MPU3HAKOB CXOJCTBA 3apOIbIIICH
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

lecta.rosuchebnik.ru

72

PasMHOkeHUE 1 pa3BUTHE PACTEHUN.
JlabopaTtopHnas pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIINX
pacTeHuiD»

0.5

lecta.rosuchebnik.ru

73

WcTopus cTaHOBIEHUS U Pa3BUTHS
TeHETUKH KaK HayKu

lecta.rosuchebnik.ru

74

OcHOBHbBIE IOHATHS U CUMBOJIBI
reHeTuku. Jlaboparopnas padora
«/Ipo3oduna kak 00BEKT TCHETUYECKUX
HUCCIIENOBAaHUN

0.5

lecta.rosuchebnik.ru

75

3aKOHOMEPHOCTH HaCJI€J0BAaHUS
IpU3HAKOB. MoHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas padora
"U3yueHue pe3ynbTaToB
MOHOTHOPUIHOTO CKpPEIUBAHUS Y
npo30¢huIisr"

0.5

lecta.rosuchebnik.ru

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOF0 CKpCUIMBAHUIA

lecta.rosuchebnik.ru

77

AHaJ'II/I3I/IpyIOIJ_Iee CKpCIIUBAHUC.

lecta.rosuchebnik.ru




Henonnoe nomunupoBanue

JluruOpuIHOE CKpeIuBaHHE.
[Ipaktuyeckas pabota «M3yuenue

78 0.5 lecta.rosuchebnik.ru
pe3yIbTaTOB AUTHOPUIHOTO
CKPEIIUBAHUS Y TPO30(PHITBI

WTOJIOTMYECKHUE OCHOBBI .

79 H 0 lecta.rosuchebnik.ru
JTUTHOPHUTHOTO CKPEIIIHBAHUS

80 CrierieHHOE HaCJIeJOBaHUE MMPU3HAKOB 0 lecta.rosuchebnik.ru
XpoMOoCcOMHas TEOPHUS .

81 p p 0 lecta.rosuchebnik.ru
HACJIEACTBEHHOCTH

82 I'enernka moia 0 lecta.rosuchebnik.ru

83 T'eHOTHIT KaK LEJIOCTHAS CUCTEMA 0 lecta.rosuchebnik.ru
I'eHeTnueckuii KOHTPOJIL Pa3BUTHSI .

84 N poJIbp 0 lecta.rosuchebnik.ru
pacTeHuM, )KUBOTHBIX U YeJIOBEKa
3menunBOCTE IpU3HAKOB. Buanl .

85 p g 0 lecta.rosuchebnik.ru
M3MEHYUBOCTH

86 Mo auduKanoHHass H3MEHIYMBOCTh 0 lecta.rosuchebnik.ru
BapuanunoHHBIN psil v BapraIlMOHHAS
kpuBas. JlaboparopHas paboTa
«HccnenoBanne 3aKOHOMEPHOCTEN .

87 N p 0.5 lecta.rosuchebnik.ru
MOIU(DUKAITMOHHON U3MEHYMBOCTH.
[TocTpoenre BapUallMOHHOTO psija U
BAPUALIMOHHON KPUBOW»
I'enoTnnnueckass U3AMEHYUBOCTb. .

88 0 lecta.rosuchebnik.ru
KomOunarusHass U3SMEHUYUBOCTD

89 MyranuoHHasi '3MEHYHUBOCTb. 0.5 lecta.rosuchebnik.ru




[Ipaktuyeckas paborta «MyTaiuu y
Ipo30¢ sl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. DMUTeHeTUKa U SITUTEHOMHUKA

lecta.rosuchebnik.ru

91

I'enernka yenoseka. [IpakTnueckas
pabota «CocTraBiieHUE U aHATU3
POJOCIOBHOM

0.5

lecta.rosuchebnik.ru

92

MeToabI METUIIMHCKON I'€HETUKHU

lecta.rosuchebnik.ru

93

3HayeHne METUIINHCKON T'€HETUKHU B
MPEOTBPALLEHUH U JICUCHUN
FeHETHYECKHX 3a00JIEBAHNI YEIIOBEKA

lecta.rosuchebnik.ru

94

OCHOBHBIC TIOHSITHSI CEJICKITHH.
JlabopaTtopHas pabota «3ydenne
COPTOB KYJITYPHBIX PACTCHUH U TIOPOJ]
JOMAITHUX KHUBOTHBIX)

0.5

lecta.rosuchebnik.ru

95

MeTop! ceeKIIMOHHON pabOTHI.
JlabGopaTtopHnas padota «3ydenue
METO/IOB CEJIEKIIUU PACTCHUI

0.5

lecta.rosuchebnik.ru

96

JlocTrKeHMsI CENIeKIINU PacTeHUN U
#UBOTHBIX. [IpakTHueckas pabota
«[IpuBuBKa pacTeHHID»

lecta.rosuchebnik.ru

97

CoxpaHeHHe, HU3Y4YCHHC U
HCIIOJIb30BAHHUEC TCHETUYCCKUX PCCYPCOB

lecta.rosuchebnik.ru

98

buoTtexHonorusa kak HayKa U 0TpacCiib
IIpOU3BOJCTBA. HpaKTI/I‘-IeCKaH pa60Ta

0.5

lecta.rosuchebnik.ru




«M3ydenne 00beKTOB OMOTEXHOIOTUI

OcHOBHbIE HaNpaBICHUS

99 . 1 0 lecta.rosuchebnik.ru
CHUHTETUYECKON OMOJIOTUH

100 XpOMOCOMHAsI U TeHHAsI HHXKCHEPHS 1 0 lecta.rosuchebnik.ru

101 Memuiackre OMOTEXHOJIOTAH 1 0 lecta.rosuchebnik.ru
P i LTI ]

102 CSCPBHBIM YPOK. LIOBTOPEHHE, . 1 0 lecta.rosuchebnik.ru
00001IeHHEe, CHCTEMATH3AIMS 3HAHUIA

OBHIEE KOJIMYECTBO YACOB I1O 102 135

[TPOI'PAMME




11 KJIACC

KoandecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kourpoububie | IIpakrnueckue p
n/n Bcero u3ydyeHusi = odpa3oBarTesibHbIE
padoTbI padoThI
pecypcbl
BIDKYIIME CUIIBI DBOJIIOIIMH BUIOB 110 .

1 JlBricym 1 1 0 0 lecta.rosuchebnik.ru
Y. lapBuny

2 OpoumormonHas teopus Y. Jlapeuna 1 0 0 lecta.rosuchebnik.ru
Bopr0a 3a cymectBoBanue .

3 P ylil ’ . 1 0 0 lecta.rosuchebnik.ru
€CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD
dopMupoBaHNe CHHTETUYECKOU TEOPUH .

4 pMHP p 1 0 0 lecta.rosuchebnik.ru
3BOJIFOLINA
Drarsl PBOJIOIMOHHOTO IIPOIlecca: .

5 pon 1 0 0 lecta.rosuchebnik.ru
MHKPO3BOJIIOIHS ¥ MaKPOIBOJTFOIHS
IMonynanus — snemMeHTapHas e JMHNALA .

6 Y p FHTHL 1 0 0 lecta.rosuchebnik.ru
3BOJIFOLINA
3aKOH reHEeTUYECKOro paBHOBecHs JIxK.
Xapau, B. BaiinOepra. JJabopatopHas .

7 p p patop 1 0 0.5 lecta.rosuchebnik.ru
pabota «BbIsiBIeHUE U3MEHYUBOCTH Y
0co0el OTHOTO BUIA»

8 DneMeHTapHbIe (HaKTOPBI SBOJIIOIHH 1 0 0 lecta.rosuchebnik.ru
Oddext ocHoBarens. DhdekT )

9 b b 1 0 0 lecta.rosuchebnik.ru
OYTBIJIOUHOTO TOPIIBIIIKA
Murparmu. U30a91um omynsauuii; .

10 patt " i 1 0 0 lecta.rosuchebnik.ru
reorpaduueckas, Ouojgormueckas




11

EcrectBennslit oTOOp —
HaIPABJIIOMUN (aKTOP BOIFOIHH

lecta.rosuchebnik.ru

12

[TooBoit 0TOOP

lecta.rosuchebnik.ru

13

[Tprcnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas padota «3yueHnue
apoMop(h030B ¥ UANOANATITAIIUN Y
paCTeHI/II\/JI 1 )KUBOTHBIX»

0.5

lecta.rosuchebnik.ru

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoOB: Mop(doJoruueckue,
¢dbusmoorHYecKre, OMOXMMHUIECKHE,
noBenieH4Yeckue. Jlaboparopnas pabora
«[Ipucnocobienus OpraHu3MoB U UX
OTHOCHUTEJIbHAs 11eJ1eCO00Pa3HOCTh

0.5

lecta.rosuchebnik.ru

15

Bup, ero kputepuu u CTpykTypa.
JlabGopaTtopHas pabota «CpaBHEeHHE
BHJIOB 110 MOP(OJIOTHUECKOMY
KPUTEPHUIO»

0.5

lecta.rosuchebnik.ru

16

Crpykrypa Buaa

lecta.rosuchebnik.ru

17

BunooOpa3oBanue Kak pe3ynbTaT
MHUKPO3BOIIIOLIUU

lecta.rosuchebnik.ru

18

CBs13b MUKPOSBOJIIOIUU U
SIMUACMHOJIOTNH

lecta.rosuchebnik.ru

19

MakposBoIrOL .
ITaneoHTOIOrHYECKUE METOAbI
U3Y4YEHUS IBOJIIOLNN

lecta.rosuchebnik.ru




buoreorpaduueckue MeTo Il U3y4SHUS

20 0 lecta.rosuchebnik.ru
SBOJIIOLUNA
OMOPHOJIOTHYECKUE U CPAaBHUTEIHHO-

21 MOP(OIOTHYECKHE METOJIbl H3YUCHHUS 0 lecta.rosuchebnik.ru
SBOJIFOLINA
MounekynspHO-TEHETUYECKHE,

22 OMOXMMHUYECKHE Y MATEMATUYECKHUE 0 lecta.rosuchebnik.ru
METO/IbI U3yUEHUS IBOJIOLIUU

23 OO0r11rie 3aKOHOMEPHOCTH 3BOJTIOIUH 0 lecta.rosuchebnik.ru
AnanTuBHAasA pagdaimys. .

24 p 0 lecta.rosuchebnik.ru
HepaBHOMEpPHOCTH TEMIIOB 3BOJTIOITUN
Hayunble ruioTe3sl IIPOUCXOK IEHUS .

25 v p a 0 lecta.rosuchebnik.ru
’KA3HU Ha 3eMiie

OHAayYHbIE IIPEICTABICHNAA O .

26 Hloways p 0 lecta.rosuchebnik.ru
3apOXKACHUH KU3HU
OCHOBHBIE dTaIlbl HEOPraHUUECKOH .

27 p 0 lecta.rosuchebnik.ru
3BOJIFOLINA

28 I'uroressl 3aposKACHHS )KU3HU 0 lecta.rosuchebnik.ru
Uctopus 3emin u meToapl €€
n3ydenus. JlaboparopHas padora .

29 v PATOPHAAD 0.5 lecta.rosuchebnik.ru
«3yuyeHne u OnMCcaHue NCKOMAEMbIX
OCTaTKOB JPEBHUX OPraHU3MOB)
HauanrnHabIe dTars oprannueckon .

30 p 0 lecta.rosuchebnik.ru
SBOJIIOIIUHA

31 DBOJTIOIHS DYKAPHOT 0 lecta.rosuchebnik.ru

32 OCHOBHBIE dTaNbl PBOJIOLIUH 0.5 lecta.rosuchebnik.ru




pactutenbHoro mupa. [Ipaktuueckas
pabota «M3y4ueHne ocobeHHOCTEH
CTPOEHHUSI PACTCHUI Pa3HBIX OT/IEIOBY

OCHOBHBIC TAIbI 9BOJJIIOIINH

33 0 lecta.rosuchebnik.ru
JKHUBOTHOTO MI/Ipa
SBOJ'IIOIII/ISI JKUBOTHBIX. HpaKTI/I‘IeCKaSI

34 pabota «M3ydyeHue ocodbeHHOCTEH 0.5 lecta.rosuchebnik.ru
CTpOCHI/ISI ITIO3BOHOYHEBIX JKUBOTHBIX))
PazButue )Xu3Hu Ha 3emMiie o dpaM U )

35 p 0 lecta.rosuchebnik.ru
neproiam
MaccoBbie BBIMUDAHUAS — .

36 p 0 lecta.rosuchebnik.ru
AKOJIOTUYECKHUE KPU3HCHI MPOIILIIOTO
CoBpeMEHHBII DKOJIOTHYECKUI KPU3UC .

37 p p ’ 0 lecta.rosuchebnik.ru
€ro ocoOEHHOCTH
OCHOBHBIE CHUCTEMATHYECKUE TPYIIIEI .

38 pyn 0 lecta.rosuchebnik.ru
OpraHu3MOB
CoBpeMeHHas CUCTeMa OPraHUYECKOTO .

39 p p 0 lecta.rosuchebnik.ru
MHpa

40 AHTPOTIOIOTHS — HayKa O 4YeJIOBEKE 0 lecta.rosuchebnik.ru
PasButure npencrasieHuii o .

41 p 0 lecta.rosuchebnik.ru
MIPOMCXOXKICHUH YEIIOBEKA
MecTo 4etoBeKa B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabora «M3yueHne ocoOeHHOCTEH 0.5 lecta.rosuchebnik.ru

CTPOCHHA CKEJICTA YCIIOBCKA,
CBS3aHHLBIX C MMPAMOXOKICHUCM)




43 JIBYDKYIIIHE CHITBI aHTPOIIOTEHE3a 0 lecta.rosuchebnik.ru
CooTHoNIeHHE OMOJIOTUYECKUX H

44 COLUANBHBIX (PAKTOPOB B 0 lecta.rosuchebnik.ru
AHTPOIIOTCHE3e

45 OCHOBHbBIE CTaIUH aHTPOIIOTCHE3a 0 lecta.rosuchebnik.ru

46 [TaseoreHeTrKa U MaIEOTCHOMHKA 0 lecta.rosuchebnik.ru

47 DBOJIONHNS COBPEMEHHOTO YeIOBEKa 0 lecta.rosuchebnik.ru
UYenoseueckue pacsl. [Ipakrnueckas

48 paboTta «M3ydeHune 3KOITOrHISCKIX 0.5 lecta.rosuchebnik.ru
aJanTalyil 4eJIoBeKa)

49 MesXApCIHIUIHHAPHEIE METO/E! 0 lecta.rosuchebnik.ru
AHTPOIIOJIOTUH

50 3aposKIeHNE U Pa3BUTHE SKOJIOTHH 0 lecta.rosuchebnik.ru
Mertonpl 3xostorun. JlaboparopHas

51 paboTta «3ydueHne METOI0B 0.5 lecta.rosuchebnik.ru
IKOJIOTMYECKUX HCCIICTOBAHUI

59 3Ha4YeHHE HKOJIOTUYECKUX 3HAHUH [T 0 lecta.rosuchebnik ru
JeJIoBeKa

53 DKoJIoTHYeCKHUe (PaKTOPBI 0 lecta.rosuchebnik.ru
Abuotuueckue dakropsl. CBET Kak

54 sKoJoruyeckuii axrop. JlabopatopHas 05 lecta.rosuchebnik ru
paboTta «BpIsBJICHUE TIPUCTIOCOOICHUI
OPraHU3MOB K BIIMSIHHIO CBETa)
AobuoTrueckue pakTopsl. Temmneparypa

55 KaK 9KOJIOTUYECKUH (paKTop. 0.5 lecta.rosuchebnik.ru

JlaGopaTopnas pabota «BeisBrneHue




MPUCTIOCOOICHUN OPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD)

AbuoTtrueckue GpaxTopsl. BiaxHOCTH
KaK 3KOJIOTHYECKHH (pakTop.

56 JlabopatopHas paboTa 1 0 0.5 lecta.rosuchebnik.ru
«AHATOMHYECKHE 0COOCHHOCTH
PaCTEHHIi M3 Pa3HBIX MECT OOUTAHUS»
57 Cpepl 00MTaHHS OPTraHU3MOB 1 0 0 lecta.rosuchebnik.ru
58 buonornyeckue puTMBbI 1 0 0 lecta.rosuchebnik.ru
59 Xuznennbie GopMbI OPraHu3MOB 1 0 0 lecta.rosuchebnik.ru
60 broTtnueckue haxTopb 1 0 0 lecta.rosuchebnik.ru
3HaueHue OMOTHYECKHUX
61 B3aMMO/ICHCTBHIA TSI CYIIIECTBOBAHUS 1 0 0 lecta.rosuchebnik.ru
OpPraHU3MOB B Cpe/iec OOUTaHUS
62 DKOJIOTHHCCKHE XAPAKTCPHCTHKH 1 0 0 lecta.rosuchebnik.ru
HOTTYJISIIIAH
OCHOBHBIE TIOKA3aTEI MOMYIISAIHH:
63 YHCIICHHOCTb, INIOTHOCTh, BO3PACTHAS U 1 0 0 lecta.rosuchebnik.ru
0JIOBAst CTPYKTYpa
OCHOBHBIE TIOKA3aTE M HOMYJISAIHH:
64 POXKIAEMOCTh, IIPUPOCT, TEMII POCTA, 1 0 0 lecta.rosuchebnik.ru
CMEPTHOCTB, MUTIPALIUH
65 DKOJIOTHYECKasi CTPYKTYpa MOMYIISIUH 0 0 lecta.rosuchebnik.ru
66 JInHaMHKa TOMYJISIIIHH U €€ PeryIsius 0 0 lecta.rosuchebnik.ru
67 Kpbbie pocta HHcIICHHOCTH 1 0 0 lecta.rosuchebnik.ru

MOoMyJIAIHUHU. KpI/IBLIe BBIKMBAHU A




DKoJIOTHYecKasi HUIIAa BUAA.
JlaGoparopnast pabota

68 . 0.5 lecta.rosuchebnik.ru
«[TpucrocobeHust CeMsH pacTeHHH K
pacceIeHUo»

69 Bun kak cuctema momyssimii 0 lecta.rosuchebnik.ru

70 SaKOHOprHOCTH MOBCACHHA H 0 lecta.rosuchebnik.ru
MUTPALAi KHBOTHBIX

71 Co000I11eCTBO OPraHU3MOB — OHUOIIEHO3 0 lecta.rosuchebnik.ru

72 DKocHCTeMa KaK OTKPBITasi CHCTEMa 0 lecta.rosuchebnik.ru

73 KpyroBopoT BeIIecTB v MOTOK SHEPTHH 0 lecta.rosuchebnik ru
B DKOCHCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCUCTEMbI 0 lecta.rosuchebnik.ru

75 DKOJIOTHYECKHE TTHPaMUIbI 0 lecta.rosuchebnik.ru

76 V3MeHeHwust COOOIIECTB — CYKIECCUU 0 lecta.rosuchebnik.ru
[TpupoaHbIe IKOCUCTEMBI. DKOCHCTEMbI

77 03€p U peK. DKOCUCTEMBI MOpPEi 0 lecta.rosuchebnik.ru
OKEaHOB

78 [Mpupoasbie ()KOCI/ICTUCMBI. DKOCUCTEMBI 0 lecta.rosuchebnik ru
TYHJIP, JIECOB, CTEICH, IMyCThIHb

79 AHTPOIOT€HHBIE 3KOCHCTEMBI 0 lecta.rosuchebnik.ru
Ypboakocucremsl. [IpakTuueckas

80 pabora «M3yueHue u onucanue 05 lecta.rosuchebnik.ru
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aHMOJCHCTBHIA 0 lecta.rosuchebnik.ru

OpraHnu3MoOB B OKOCUCTEMAX




82

MexaHu3Mbl BO3JCHCTBUA 3arPSI3HEHUN
Pa3HbIX TUIOB HAa CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MONYJISALUOHHOM U
9KOCHCTEMHOM YPOBHSX

lecta.rosuchebnik.ru

83

buocdepa — obmennanerapHas
000510uKa 3eMu

lecta.rosuchebnik.ru

84

VYuenue B. U. Bepnaackoro o
ounocdepe

lecta.rosuchebnik.ru

85

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

lecta.rosuchebnik.ru

86

KpyroBopoTs! BemecTs u
OMOT€OXUMHUYECKHUE IIKIIBI

lecta.rosuchebnik.ru

87

3onanbpHOCTH Ouocheprl. OCHOBHBIE
OMOMBI CyIITH

lecta.rosuchebnik.ru

88

YcroitunBocTh OMOCheph

lecta.rosuchebnik.ru

89

ODKOJIOTHYECKHE KpHU3UCHI U UX
IIPUYHHBI

lecta.rosuchebnik.ru

90

Bo3sgeiicTBue yenoBeka Ha Ouocdepy

lecta.rosuchebnik.ru

91

AHTpOIIOr€HHOE BO3/ICUCTBUE HA
paCTUTENIbHBIN U )KUBOTHBINA MUP

lecta.rosuchebnik.ru

92

OxpaHna npupoapl

lecta.rosuchebnik.ru

93

OcHoBHBIC TIPUHIUIIBI YCTOIZQHBOFO
Pa3BUTHUA YCIIOBCYCCTBA U TPHUPOAbL

lecta.rosuchebnik.ru

94

PanronanpHOE MPUPOAOTIONB30BAHUE U
COXpaHEeHHEe OMOJIOTHYECKOTO
pa3HooOpa3zus 3emiu

lecta.rosuchebnik.ru




00600 .
95 ODIHCHHE TO TeME . 1 0 lecta.rosuchebnik.ru
«MUKpO3BOJIIONHUS U €€ Pe3yTbTaThD»
M .
9% O6?6HI€HI/I€ 1o Teme «MaKpO3BOJIOIHUS 1 0 lecta.rosuchebnik ru
U €€ pe3yabTaThl»
1T .
97 O6006menue no reme «lIpoucxoxaeHue 1 0 lecta.rosuchebnik ru
U pa3BUTHE KU3HU Ha 3eMJie»
1T .
08 O6006menue no reme «lIpoucxoxaeHue 1 0 lecta.rosuchebnik ru
9elI0BEKa — aHTPOIIOTCHE3)»
O0600menne 1o TeMe « DKOIOTHS —
99 HayKa O B3aMMOOTHOIICHHSX 1 0 lecta.rosuchebnik.ru
OpPraHu3MOB»
00600 O .
100 ODUICHHE TO TEME («Cpraf3Mbl 1 0 lecta.rosuchebnik.ru
cpena oOuTaHU
101 O6O6I.H€HI/I€UHO TeMe «DKOJIOTHUS BUIIOB 1 0 lecta.rosuchebnik ru
Y TIOTTYJISIIIHIDY
00600 b - .
102 obmenue no Teme «buochepa 1 0 lecta.rosuchebnik.ru
riao0anpHas YKOCHCTEMAY
OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

buonorus. O6mas buosnorus. bazoBsiii u yrinyOneHHHbINH ypoBHHU. 11 kiacc.

Aracdonosa 1.b, CuBornazos B.1

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoaudeckoe rmocooue IS YIUTCIIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

lecta.rosuchebnik.ru






	учебного предмета «Биология. Углубленный уровень»
	Тема 1. Биология как наука
	Демонстрации
	Тема 2. Живые системы и их изучение
	Демонстрации (1)
	Тема 3. Биология клетки
	Демонстрации (2)
	Тема 4. Химическая организация клетки
	Демонстрации (3)
	Тема 5. Строение и функции клетки
	Демонстрации (4)
	Тема 6. Обмен веществ и превращение энергии в клетке
	Демонстрации (5)
	Демонстрации (6)
	Тема 8. Жизненный цикл клетки
	Демонстрации (7)
	Тема 9. Строение и функции организмов
	Демонстрации (8)
	Демонстрации (9)
	Тема 11. Генетика – наука о наследственности и изменчивости организмов
	Демонстрации (10)
	Тема 12. Закономерности наследственности
	Демонстрации (11)
	Тема 13. Закономерности изменчивости
	Демонстрации (12)
	Тема 14. Генетика человека
	Демонстрации (13)
	Тема 15. Селекция организмов
	Демонстрации (14)
	Тема 16. Биотехнология и синтетическая биология
	Демонстрации (15)
	Тема 1. Зарождение и развитие эволюционных представлений в биологии
	Демонстрации (16)
	Тема 2. Микроэволюция и её результаты
	Демонстрации (17)
	Тема 3. Макроэволюция и её результаты
	Демонстрации (18)
	Тема 4. Происхождение и развитие жизни на Земле
	Демонстрации (19)
	Тема 5. Происхождение человека – антропогенез
	Демонстрации (20)
	Тема 6. Экология – наука о взаимоотношениях организмов и надорганизменных систем с окружающей средой
	Демонстрации (21)
	Тема 7. Организмы и среда обитания
	Демонстрации (22)
	Тема 8. Экология видов и популяций
	Демонстрации (23)
	Тема 9. Экология сообществ. Экологические системы.
	Демонстрации (24)
	Тема 10. Биосфера – глобальная экосистема
	Демонстрации (25)
	Тема 11. Человек и окружающая среда
	Демонстрации (26)
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:

		2025-09-29T14:36:31+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ № 81 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА П.А. ПАНИНА ЦЕНТРАЛЬНОГО РАЙОНА ВОЛГОГРАДА"
	Я являюсь автором этого документа




