


MHNOACHUTEJIBHASA 3AIIUCKA

PaGouast mporpamMma pazpaboTaHa u COCTaBjJIeHa B COOTBETCTBHH C:

- @®enepanbHbiM 3aKk0OHOM OT 29.12.2012 Ne 273-®3 «0O6 o6pa3oBaHuM B
Poccutickon @enepanuny;

- IIpuka3z MunucrepctBa npocseiennss PO ot 12 aBrycra 2022 r. Ne 732 "O
BHECCHHHM W3MEHEHUN B (denepanbHbli TOCYAapCTBEHHBIA 00pa3oBaTEIbHBIM
CTaHAapT CpellHero odiero oOpa3oBaHusl, yTBEPKICHHbIN NMpUKa3oM MUHHCTEpCTBA
obOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 17 mast 2012 r. Ne 413"

- ®enepanbHO 00pa30BATENBHON MIPOrPaMMOM CpPeTHEro 00IIero 00pa3oBaHus,
yTB. npukazoM Munnpocsenienns Poccun ot 18.05.2023 Ne 371.

- OcHOBHOI1 00pa30BaTENHHOM MPOTPAMMOH IIKOJIBI

- [Tonoxxenuem o pabodeit mporpaMmme

- YueOHbii mpenmer «buonorus» yrayOnénHoro ypoBHs wuzyudenus (10-11
KJIacChl)  SBJIAETCS  OJAHMUM M3  KOMIIOHEHTOB  TIPEIMETHOM  oOiactu
«EctectBeHHOHayuHble npeameTe». CormacHo mnonoxenusm PIrocC  COO
npouibHbIE YU4eOHBIE MPEAMETHI, U3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SIBJISIOTCS
criocobom audpepeHmanur 00yuYeHUsl Ha YpOBHE CpeHEro o0Iero oopa3oBaHus U
MPU3BaHBl O0ECIEYUTh IMPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHHM
oOuuM, cperHuM MpodeCcCHOHANbHBIM U BBICIIUM oOpa3zoBaHueM. B To e Bpems
KOKIBIM W3 JTHUX Y4YEOHBIX TMPEAMETOB JOJDKEH OBITh OpPHEHTHPOBAH Ha
MIPUOPUTETHOE PEIICHUE 00pa30BaTEIbHbBIX, BOCIIUTATEIbHBIX U PA3BUBAIOIINX 3a]1a4,
CBS3aHHBIX C TpodopueHTarmeli oOyJarommXxcs W CTUMYJIHPOBAHHEM HHTEpeca K
KOHKPETHON O0O0JaCTH HAyYHOTO 3HAHWS, CBSI3aHHOTO C OHWOJIOTHEH, METUITMHOM,
AKOJIOTHEH, IICUXO0JIOTUEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mmo yue6HOMY mipeaMety "buonorus” maét nmpeacTaBieHUE O TSI |
3aJla4ax u3y4deHHs yudeOHoro mnpenMera «buonorus» Ha yriayOJE€HHOM YpOBHE,
ompenenser o00s3aTeNibHOE (MHBapUaHTHOE) TMPEIMETHOE COJACpP)KAHHUE, €ro
CTPYKTYpHUpPOBAHUE TI0 pa3jiejaM U TeMaM, pacipeaesiCHUE 0 KjaccaM, peKOMEHYeT
MOCJIEA0BATEILHOCTh U3YUYEHHUSI YUEOHOr0 MaTepuaia ¢ y4éTOM MEXKMIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOTO MPoIlecca, BO3PACTHBIX OCOOEHHOCTEM
oOyuaroruxcs. B mporpamme mo 6MojI0ruu peaau3oBaH MPUHIUI MPEEMCTBEHHOCTH
C U3y4YeHHEM OHMOJOTHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus, Oyaromaps
YyeMy  IpPOCMAaTPUBAETCS  HAIPABICHHOCTh  HA  MOCJIEAYIOIIEE  Pa3BUTHE
OMOJIOTUYECKUX 3HAHUM, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOT'O MHPOBO33PEHHUS, IKOJIOTUYECKOT0 MBIIUIEHUS, IPEICTABICHUIN O 3[I0POBOM
oOpa3e >KU3HU, HA BOCITUTAHUE OEPEKHOr0 OTHOIICHMS K OKPYKAIOIIEH MPUPOIHON



cpene. B mporpamme 1mo OMOMOTMM TakXe IOKa3aHbl BO3MOXHOCTH Y4YEOHOIO
npeameta «buornorus» B peanuzanuu Tpeboanuit ®PI'OC COO k miIaHUpyeMbIM
JUYHOCTHBIM, METANpEeJIMETHbIM U TPEAMETHBIM pe3yJibTaTaM oOO0y4YeHUs U B
(GOpMHUpPOBaHUM  OCHOBHBIX  BHUJOB  y4e€OHO-TIO3HABATEIBHOM  JCSATEIBHOCTU
00y4aroluXxcsl M0 OCBOCHUIO COZEpKaHUs OMOJIOTMYECKOro 00pa3oBaHusl Ha YPOBHE
CpeaHero oo01ero oopa3oBaHuUs.

VYyebuniii npeamer «buosorus» Ha ypoBHE CpeaHEro oOImero oOpa3oBaHUS
3aBepiaeT OMOJIOTHYeCcKoe 00pa3oBaHKe B IIKOJIC U OPUEHTUPOBAH Ha paCIIUPEHHUE U
yrayOsieHne 3HaHUM OOydaromuxcsi O >KUBOW MPUPOJIE, OCHOBAX MOJEKYJISPHOU H
KJIETOYHOW OWMOJIOTHH, SMOPHOJIOTUA M OWOJIOTHH Pa3BHUTHs, TCHETHKH, CEJICKIIHH,
OMOTEXHOJIOTHH, YBOJIIOLIMOHHOTO YUEHHUS U KOJIOTHH.

N3yuenune yueOHoro mnpeamera «buosnorus» Ha yriyOJEHHOM YpPOBHE
OpUEHTHPOBAHO HA MOJArOTOBKY OOYYAaIOMIMXCS K MOCIEIYIOUIEMY IOIYYEHUIO
Ononormueckoro  oOpa3oBaHMsl B By3aXx WM OpraHH3alUsIX  CPEIHEro
npodeccronanbHOro 00pazoBanHusi. OCHOBY €ro COJEp)KaHUS COCTABISIET CHUCTEMa
OMOJIOTUYECKNX  3HAHWM, TOJYYEHHBIX TPU  HW3YYECHUHU  OOYyJaroIUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX pPa3/IeJOB OHOJIOTMM HAa YPOBHE OCHOBHOIO
oOmero oOpa3zoBanus, B 10—11 kiaccax 3TH 3HAHUS MOJY4YalOT pa3BUTHE. Tak,
paCIIMPEHbI U yTyOJeHbl OMOJIOrMYEeCKUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, Iprbax,
OaKkTepusax, OpraHU3Me YeJOBeKa, 00X 3aKOHOMEPHOCTSIX KU3HU, JOTOJTHUTEIHHO
BKJIFOYEHBI OMOJIOTMYECKHE CBEJCHHS TMPUKIATHOTO M TOUCKOBOTO XapakTepa,
KOTOpbIE MOKHO UCIIOJIb30BaTh KaK OPUEHTUPHI JUIsl TMOCIEAYIOIIET0 BBIOOpA
npodeccun. Bo3mokHa  Takke ~ UHTErpanus  OMOJIOTMYECKMX  3HAHUU ¢
COOTBETCTBYIOIIUMH 3HAHUSMHU, TOJYYCHHBIMU OOYYAIOUIUMHUCA TPU U3YyUYEHUU
bu3UKY, XUMUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa mporpamMmbl 1o yudeOHOMy mipeameTy "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBIHN 1 3BOJIIOIIMOHHBIN MOAXO0/bI K U3ydeHHuto ouonoruu. CoriacHo
UM, M3YYarTCsl CBONCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE MJI >KUBBIX CHCTEM
pa3HOr0 ypOBHSI OpraHU3allMd, O3BOJIIOIUU OPraHUYECKOro MHpa Ha 3eMile,
COXpaHEHUs1 OMOJIOTMYECKOro pa3HooOpas3us raHeThl. Tak, B 10 kiacce uzydarorcs
OCHOBBI MOJICKYJIIPHOM U KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUU B OMOJIOTUN Pa3BUTHA,
TEHETUKH W  CENeKIUHM, OWOTEXHOJOTMH W  CHHTETHYECKOW  OHMOJIOTHH,
aKTyalu3UPYIOTCS 3HAHHUS OOydJarommxcs 1O OOTaHUKE, 300JOTHUH, aHATOMHH,
¢busmonornn vemoBeka. B 11 kimacce m3ydaroTCs SBOJIONMOHHOE YYCHHE, OCHOBBI
AKOJIOTHH U YueHue o buocdepe.

YueOuwrit  mpeamer  «buomorus»  mpuszBaH =~ 00€CMEYHTh  OCBOCHHE
0Oy4JaronMMucss OWOJIOTHYECKUX TEOPUW W 3aKOHOB, WJICH, MPUHIIAIIOB W TIPABWII,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA, 3HAHHUU O
CTPOCHHWH, MHOTOOOpa3Mu M OCOOCHHOCTSIX KIJIETKH, OpraHWu3Ma, IIOIMYJISIHH,
OMOIIeH03a, YKOCHUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKCHHSIX, COBPEMEHHBIX



UCCIIEIOBAaHUSAX B OMOJIOTMH, MPHUKIAIHBIX aCleKTax OMOJOrMYecKUX 3HaHuu. Jlis
pa3BUTUS W TOJNJECp)KAHUS MHTEepeca oOyyaroumxcs K OWOIOrMM Hapsiay co
3HAYUTENIbHBIM 00BbEMOM TEOPETUUECKOr0 MaTepuaia B COJEPKaHUU MPOrpamMMbl 10
OMOJIOTMM MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHMSI M Pa3BUTHUS TOU
WIM UHON 00siacTu OMOJIOTMM, BKJIAJOM OTEYECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B
pelIeHre BaXXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

[enp n3yuyenus yuebHoro npenmera «buonorus» Ha yriyOn€HHOM ypoOBHE —
OBJIaJiIcHUEe  OOYy4arolUMHUCS  3HAHUAMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOU
OpraHM3aIliH )KUBBIX CUCTEM PAa3HOTO PaHTa U MPUOOPETEHHE YMEHUI HCIOIb30BaTh
9TH 3HaHMA B  (QOPMUPOBAHMM HHTEpeca K  OmpeAenéHHOM  olnactu
npodeccHoHaNbHON EATeTbHOCTH, CBA3AaHHOW C OWONIOTHEH, WM K BBIOOPY
y4e0HOTO 3aBEACHUS TSI TPOIOJIKEHHS OMOIOTHYECKOTO 00pa30BaHUS.

JlocTrxeHne e u3ydeHus: yueonoro npenmera «buosnorusy Ha yriayOnéHHOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIONUMHUCS CHUCTEMBI OWOJIOTMYECKUX 3HAHW: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUAX, KOHIICTIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
MpaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHWH, MHOTOOOpa3MM ¥ OCOOCHHOCTSX OHWOJIOTMYECKHX CHCTeM (KIIeTKa,
OpraHu3M, TOMYJIALHs, BUA, OMOTEeoIeH03, Orocdepa); O BBIIAIOUINXCA OTKPHITUAX U
COBPEMEHHBIX HCCIICIOBAaHUSIX B OWOJIOTUH; O3HAKOMJICHHE OOYYarommxcs C
METOJlaMH  TIO3HAHHWS  JKMBOW  MPHUPOMABL:  HCCIEIOBATEILCKUMH  METOJaMU
OMONOrMUecKnX HayK (MOJICKYJSIPHOW M KJIETOYHOW OWOJIOTHH, SMOPHUONOTHH U
OMOJOTMM PAa3BUTHUS, T€HETUKHM W CEJCKUUH, OMOTEXHOJIOTMM U CHHTETUYECKOU
OMOJIOTMH, MaJCOHTOJIOIMH, 3KOJOTUH); METOJAMHU CaMOCTOSITENIBHOIO NPOBEACHUS
OMOJIOTMUECKUX HCCIeOBaHUNM B Jjaboparopud U B Ipuponae (HaONIOACHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE); OBJIAJCHUE 00YUYaIOIIUMHCS YMEHUSAMU:
CaMOCTOSITENIbHO HaXOAWTh, AHAJIM3UPOBATh U HCIOJIB30BATh OHUOJIOTMUYECKYIO
MH(OpMALIMIO; TMOJIb30BAaThCS OMOJOTUYECKOW TEPMHUHOJOTHEH U  CHUMBOJIMKOM;
yCTaHaBJIMBATh CBA3b MEX]y pa3BUTHEM OHOJIOTUU U COLMAIBHO-3KOHOMUUYECKUMHU U
HKOJIOTMYECKUMHU Tpo0JieMaMu 4YEJIOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH
JESATENBHOCTH MO OTHOLICHHUIO K OKPYXKAIOIIEH MPUPOIHON cpene, COOCTBEHHOMY
3IOPOBBI0 M 3/IOPOBBI0 OKPYKAIOIIUX JIO/ICH; 0OOOCHOBBIBATH M COOJIIOJIATH MEPHI
npodunakTuku MHQEKIMOHHBIX 3a00J€BaHM, MpaBuUjia TOBEIEHUS B NPUPOIE U
oOecrieueHrss 0€30MaCHOCTH COOCTBEHHOW KU3HEACSATENHHOCTH B UYpE3BbIYaHBIX
CUTYaIUsX TMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapakTepu30BaTh COBPEMEHHBIC
HAay4YHBIC  OTKPBITHS  BOOJACTH  OWOJIOTHH,  pa3BUTHE y  OOYJaroIIMXCs
MHTEIJICKTyallbHBIX W TBOPYECKHX CIIOCOOHOCTEH B TMPOIECCE 3HAKOMCTBA C
BBIIAIOIIMMHUCS OTKPBITUSMA M COBPEMEHHBIMU HCCJIEIOBAHUSMU B OHOJIOTHH,
pelaeMbIMi €10 MpoOJeMaMH, METOJOJIOTMEH OHOJOTHYECKOr0 HCCIEI0BaHUS,
IIPOBEJEHUS HKCIEPUMEHTAIbHBIX HCCIEAOBAHUN, pElICHUs OMOJOTMYECKUX 3ajad,



MOJICIUPOBAHUSI  OMOJOTHYECKUX OOBEKTOB W  MPOIECCOB; BOCIHUTAHUE Y
00y4Jaronuxcsi IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE B 1IETIOM U K OTACIbHBIM
e€¢ oObekTaM U sBJICHUSAM; (OPMHUPOBAHHE DSKOJOTUYECKOM, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B MPUPOJE; UHTETPAIUU €CTECTBEHHO-
Hay4YHbIX 3HAHUU; TPUOOpETEHUE 0o0yJaronmMucss KOMIIETEHTHOCTU B

palMoOHAIIBHOM TTPUPOOIOIL30BaHUN (COOI0OIEHNE TTPABUIT MTOBEJICHUS B TIPUPOJIC,
OXpaHBbl BHJIOB, DKOCHCTEM, OHMOCHEpHI), COXPAHCHHUH COOCTBEHHOTO 30POBbS W
3I0POBBSl  OKPYKAIOMUX JIH0JeH (COOMoAeHUS Mep TPOo(rIIaKTHKKA 3a00JIeBaHUM,
obOecrieueHre OE30MACHOCTH IKU3HEACATCILHOCTH B YPE3BBIYAWHBIX CHUTYAIIHIX
MIPUPOTHOTO W TEXHOTCHHOT'O XapaKTepa) Ha OCHOBE MCIIOIb30BAHUS OHOJIOTHYECKUX
3HAHWM W YMEHUW B TOBCEIHEBHOW YXU3HH; CO3JAHHE YCIOBUH IS OCO3HAHHOTO
BBIOOpa OOYJAIOIITMMUCS WHIANBUTyaIbHONH 00pa30BaTebHON TPaeKTOPHH,

CIOCOOCTBYIOIIEH MOCIEAYIOmEMY Tpo(hecCHOHATFHOMY CaMOOIIPEACTICHUIO, B
COOTBETCTBHUH C MHIUBHUAYATbHBIMH HHTEPECAMHU U TTOTPEOHOCTSIMHU PETHOHA.

OO1mree 4uCIO 4YacoB, OTBEJIEHHBIX HAa HM3ydyeHHE OHOJIOTUM HA YIIIyOJIEHHOM
YPOBHE CpeaHETo 00Iero oopa3oBanus, coctaBiser 68 aca: B 10 kimacce — 34 gaca
(1 gac B Hepenmo), B 11 kimacce — 34 vaca (1 gaca B Henedto).

OT6op opraHu3zanMOHHBIX (OPM, METOAOB U CPEIACTB OOy4YEHUS OUOJOTUH
OCYIIECTBIISIETCS C Y4YETOM CHENU(PUKU €ro COACp>KaHWS W HAIMpaBICHHOCTH Ha
MPOJODKEHHE  OMOJOTHYECKOro  00pa3oBaHUSI B OpPraHM3alUsIX  CPEIHEro
MPOQ)eCCUOHAIILHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenTbHBIM YCIIOBUEM TIPH OOYYCHHH OWOJIOTHH Ha YTIIyOJIEHHOM YpPOBHE
ABJISIETCSl TPOBEJCHUE JIA0OPATOPHBIX W TPAKTUYECKUX padoT. Takxke ydactue
oOy4Jaronuxcsi B BBIMOJHEHWU MPOEKTHBIX M Yy4eOHO-HCCIEA0BATEIbCKUX padoT,
TeMaTUKa  KOTOPBIX  ONPEACNSIETCS  YYUTEIEM Ha  OCHOBE  HMEIOLIUXCSA
MAaTepUAIBHOTEXHUYECKUX PECYPCOB U MECTHBIX MPUPOAHBIX YCIOBUM.

COAEPXAHUE OBYUYEHUSA

10 KJIACC

ConepxaHue OporpaMMbl, BBIJIETIEHHOE KYpPCUBOM, HE BXOIUT B MPOBEPKY
rocyapctBeHHo# utorooi arrectaiuu (I'MA). Tema 1. BuoJsiorusi kak Hayka

CoBpeMeHHas Ouoiyiorusi — KOMIUIEKCHasE Hayka. Kparkasi uictopusi pa3BUTHS
Oouosyornn. bronornyeckne HAyKu ¥ M3ydaeMble UMH MpooOsieMbl. DyHI1aMeHTaIbHBIC,
MPUKJIAIHBIC U TIOMCKOBBIE HAYYHBIC UCCIIEOBAaHUS B OMOJIOTHH.

3HadeHue Ouosioru B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosjoruedd. 3HaueHHWE OMOJIOTUU B
MPAKTUYECKOM  JEATEIbHOCTH  YEJIOBEKA: MEAMIIMHE, CEIbCKOM  XO3SUCTBE,
MIPOMBIIICHHOCTH, OXpaHe mpupoibl. JlemoncTpanuun



[ToptpeTsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH, V.
Iapsen, I'. Mengens, B. 1. Bepuaackuu, U. 11. ITaBnos, . 1. Meunukos, H. H.
Basumnos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, . Kpuk, /1. K. benses.

Tabmuupbr u cxembl: «CBsi3b OWOJNIOTMM C JpyrdMHU Haykammuy, «Cucrema
OMOJIOTUYECKHUX HAYKY.

Tema 2. 7KuBble cUCTEeMbI U MX U3YYeHHUE

JXKuBble cUCTEMBI KaK peaMeT u3ydeHus ononaorud. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XHWMHUYECKOTO COCTaBa, AUCKPETHOCTb M LEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSAIOYECHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpraHH3aIus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE.

YPpOBHU OpraHu3alyy KMBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIH,
OpTraHU3MEHHBIN, MOIYJSIITHOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOTEOIEHOTHYCCKUIN),
ouochepnsit. [Iporiecchl, MpoucxoasaIue B KUBBIX cucTeMax. OCHOBHBIC TPU3HAKH
xuBoro. JKu3Hb kak gopma cyiiecTBoBaHUs MaTepuu. Hayku, m3zyuarommue >KUBbIE
CHCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3AllHH.

N3yuenue »xuBbBIX cucTeM. Meroabl Ouonormyeckod Hayku. HaOmronenwue,
W3MEpPEHUE, IKCIICPUMEHT, CUCTEMATU3aIusA, MeTaaHan3. [loHsATHE O 3aBUCUMOU U
HE3aBHUCUMOM nepeMeHHou. [lnmannpoBanne skcnepuMenTa. [loctanoBKa U nmpoBepka
runote3. Hyneast runoresza. Ilonsitue BbIOOpKHM U €€ J0cTOBEpHOCTh. Pa3zbpoc B
Oouonornyeckux JAaHHbIX. OIEHKa JOCTOBEPHOCTH TIIOJYYEHHBIX PE3yJIbTaTOB.
[IprurHBI HCKaXKEHUS PE3YJIbTATOB IKCIIEpUMEHTA. [IoHATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabnuub! u cxembl: «OCHOBHBIEC MPU3HAKU KUZHI», «BHOIOTHYECKHE CUCTEMBDY,
«CBOMCTBA JKMBOM MaTEPUN», «YPOBHU OPraHU3ALMU KUBOU NMpUpoabD», «CTpoeHue
KABOTHOM KJIETKN», «TKaHW >KXUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOTO
opranusma», «buoreonenos», «buochepar, «MeToabl U3ydeHUs )KUBOM PUPOJIBD».

O6opynoBanme: J1abopaTopHOE OO0OPYMOBAHHE IS MPOBEACHUS HAOIOICHHUM,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTuyeckas padora «Vcronp30BaHUE Pa3TUYHBIX METOJIOB MPU U3YYCHUU
YKUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Kinetka — cTpykTypHO-PYHKIIMOHAJIbHAS €IMHUIIA KUBOTO. VICTOpUS OTKpPBITUS
kietku. PabGorer P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU TEOPHH.

Meronpl  MOJEKYJSIPpHOM M KIETOYHOM  OWOJIOTHMU:  MHKPOCKOIHS,
xpomartorpadus, >37IeKTpodope3, METOJ MEUYEHBIX aToMOB, AuddepeHITnaTbLHOE
HeHTpUdyTrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue hukcupo8anHvlx Kiemox.
DnexkTpoHHas MUKpocKonus. Korngokanvuas muxpockonus. Bumanvroe
(npusicuznenHoe) usyueHue KJIemox.

JlemoHCcTpauumn



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

Tabmuupbl u cxembl: «CBETOBOM MHUKPOCKOID», «IJEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTUS METOJOB MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl pacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuueckass paGora «M3yueHue METOJOB KJIETOYHOM  OHOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeniuanbaoe nentpudyruposanue, [ILP)».
Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- U yJIbTPaMUKpPO3JIeMEHThI. Boaa
U €€ poJib Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBAHUU KIIETKH,
TeIJIoperyJisinuu. MuHepalibHble BEIIeCTBA KJIETKU, UX OuoJioruyeckasl poiib. Poib
KaTUOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckue BeHIECTBA KJIETKA. buosormueckue mnoauMepel. benkw.
AMUHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBOi MoJieKysbl. [lepBuunas
CTpyKTypa OejKa, NenTHAHas CBsI3b. BTopuuHas, TpeTU4YHas, YEeTBEpPTUYHAs
cTtpykrypsl.  Jlenatypanusa. CsoiictBa  OenkoB. Knmaccudukamuss — OenKoB.
buonoruueckue Qpynkiuu 6enkoB. /Ipuonsi.

YrneBoasl. MoHOcCaxapuabl, AUCaxapuabl, OJUTOCaxapuabl U IOJIHCAXAPUJIBL.
OO6mwmii maH CTpoeHUs U PU3NKO-XUMUYECKHUE CBOWMCTBA YIJIEBOI0B. buoiornyeckue
(GyHKIMH YTIIEBOJIOB.

Jlumuasl. T'uapodunsHo-rugpodoOHbIe cBoMcTBa. Knaccudukamus Iunuaos.
Tpurnunepunpl, ¢dochonmunuabl, BOCKH, cTepouabl. buonoruueckue ¢GyHKINUU
munuaoB. OO6mIMe CBOMCTBA OMOJOTHUYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyknennoseie kucnotrel. JHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunmun kommnementapaoctu. [Ipasuno Yapradpda. Ctpykrypa JHK
— JIBOMHas crnupayib. MecTtoHaxoxaeHne u Ouonornueckue ¢pynkuuu JIHK. Buapl
PHK. ®ynkuuu PHK B knetke.

Crpoenune wmonekynsl AT®. Makpospruueckue cBsi3u B MoJekyie ATO.
buonornueckue ¢ynkiun AT®. BoccTaHOBICHHBIE MEPEHOCUYHKHU, WX (YHKIUU B
KIeTke. /Jlpyeue mykneosuompugocamor (HT®). Cexenupoanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHasi OWOJOTHSA: OMOXUMUYECKHE M OMOPU3MUECKHE WCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOIEKY1. Modenruposanue cmpyKkmypbl
U yHKyul OUOMONEKYI U UX KOMNIeKkco8. Komnviomephsiil OU3aiin u opeanuyeckull
cuHme3 OUOMONEKY]l U UX HENPUPOOHLIX AHANL0208. JleMOHCTpauu

IToptpetsr: JI. ITonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiuH, O.
Conrep, C. [Ipy3unep.



Huarpammel: «PacnipeneneHne XUMUYECKUX 3JIEMEHTOB B HEKUBOW MPUPOIE»,
«PacrnpeneneHne XuMHYECKUX 3JIEMEHTOB B JKUBOU IPUPOIE».

Tabmuubr u cxembl: «llepuonuueckas TabaMIla XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKyJbl BOAbD», «BemecrBa B cocraBe opraHuzMoB», «CTpoeHune
MOJICKYJIbI  Oenkay, «CTpyKTypbl O€nKOBOM MOJEKysb», «CTpOE€HHE MOJEKYI
yTJIEBOJIOB», «CTPOCHUE MOJIEKYJT JIUMUAOBY, « HyKI€enHOBbIE KUCIOThI», «CTpOCHUE
MOJEKYJIbl ATD».

ObopynoBaHue: XuMUUecKasi ocyia 1 000py10BaHUE.

JlabopaTopnass pabdora «OOHapyxeHUE OEIKOB C MOMOILBIO KaueCTBEHHBIX
peaKiui».

JlaGopaTtopnas padora «ViccregoBaHue HYKIEMHOBBIX KHUCIOT, BBIJICICHHBIX
13 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenne u GQyHKIIUN KICTKH

Tuner KJIETOK: AyKapuoTHYECKas U POKapPUOTUYECKAS.
CrpykTypHO(DYHKIIMOHATLHBIE 00pa30BaHUSI KJIETKH.

Crpoenue npokapuotuueckoil kietku. KnetouHnas cteHka OakTepuit u apxei.
Oco0eHHOCTH CTPOEHHUSI TETEPOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUXKIIETOK.
MecTo u posib IPOKApUOT B OMOIIEHO3aX.

Crpoenue u (yHKIIMOHUPOBAHUE dyKapUOTUUECKOW kieTku. I[lnazmarnueckas
MeMOpaHa (mmasmanemma). CTpykTypa Iuta3MaTHdecKod MeMmOpaHbl. TpaHcmopt
BEILECTB Yepe3 MIa3MaTUUYECKYyI0 MEMOpaHy: NmaccuBHbIN (Iud@y3us, oOreryéHHas
auddys3us), aKTUBHBINM (NMEPBUYHBIA W BTOPUYHBI aKTHBHBIA TPAHCIOPT).
[Tomynponumiaemocts MeMOpaHbl. PaboTa HaTpuii-kalneBOro Hacoca. DHJOIMTO3:
mUHOIMTO3, (aroruTo3. Dk3omuto3. Kirerounas crenka. CTpykrypa W (QyHKIHH
KJIETOYHOW CTEHKU PACTEHUH, TPHOOB.

[wuronna3sma. I{uto3ons. Llutockener. [IBmkeHne wnuToruasMbel. OpraHouIbl
kieTkd. OnHOMeMOpaHHbIE OPraHOWIBl KIETKU: Homnasmarudeckas cetb (II1C),
anmapaT [ompmkHM, I5WM30COMBI, HX CcTpoeHne u (GyHKUIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJIOB KJIETKH. CTpoeHHe TPaHYJISIPHOTO PETHUKYIyMa.
Mexanuzm nanpasenenus 6eaxog 6 IIIC. CunHte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. ['maakuil (arpaHyJsipHBIN) SHAOIUIA3MATHUYECKUN PETUKYITYM.
CexperopHast ¢yHkuus anmapara [onbmxu. Moougukrayus 6enkos 6 annapame
Tonvoorcu. Copmuposka benxoe 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMABl  KJIETKU:  MHUTOXOHIPHUH,  TUJIACTHJIBI.
IIpoucxoacoenue mumoxonoputi u niacmud. Cumouocenes (K.C. Mepesckosckuii, JI.
Mapeynuc). Ctpoenue W (PYHKIIMM MHUTOXOHApUM U 1iacTua. llepBuuHble,
BTOPUYHBIEC M CJIOKHBIE TUIACTU]IBI (POTOCHHTE3UPYIONINX JYKAPUOT. XJIOPOIIIACTHI,
XPOMOIUIACTHI, JIEMKOIIIACTHI BHICIINX PACTEHUM.



HememOpanubie opranouasl kiaeTku CrTpoeHue v (PyHKIMHM HeMEMOpaHHBIX
OpraHouI0B KJIETKHU. PuGocompi. IIpomedsicymounvie Qunamenmeol.
MukpodunameHTsl.  Akmunogvie  MuxkpoguiamerHmol.  MBIIIEYHBIE  KJIETKH.
AxmuHosble KOMNOHeHmbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kietounsiii
ueHTp. CTpoeHue 1 IBUKEHHUE KTYTUKOB U peCHUYEK. MUKPOTPYOOUKH IIUTOILIa3MBl.
Lentpuons. berku, accoyuupoganHvie ¢ MUKpOQDuUIAMeHMamu u MUKpompyoouKamu.
MomopHuvie 6enku.

Snpo. Obonouka siapa, XpoMaTHH, KapUOILIa3Ma, SIIPBIIIKHA, UX CTPOCHHE U
byakun. SnepHsid  O6enKOBbIM  MaTpukc. [IpocTpaHCTBEHHOE PacCIOIOKEHHE
XpoMOCOM B uHTepdazHOM sape. Iyxpomamun u cemepoxpomamun. bemku
XpOMaTUHA — THUCTOHBL. Jlumamuxa s0epHou 000104KU 6 Mmumo3se. FHoepHuviii
MpaHCnopm.

Kinerounsle BritoueHus. CpaBHUTENbHAs XAPAKTEPUCTHKA KIETOK 3YKAPUOT
(pacTuTenbHOM, KUBOTHOH, TpHOHOIT). JleMoHCcTpanuu

[Toptpetsr: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmumbsr u  cxembl: «CTpoeHHE HYKapUOTHUECKOM KIeTKn», «CTpoeHue
KUBOTHOU KJIETKN», « CTPOCHUE PACTUTEIBHON KIETKW», «CTpOEHHE MUTOXOHIPUN,
«Sopo», «CtpoeHne NpoOKapUOTUYECKON KIETKU.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIIpENapaTsl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMPENapaThl 0aKTepUalbHbIX KIETOK.

Jlabopartopnass paGora «/3ydyeHne CTpOEHHMS  KJIETOK  pa3IM4YHBIX

opranu3sMoB». IIpakTuyeckas padora «l3ydyeHue CBOWCTB KJIETOYHOM

MEMOpaHbI».

JlaboparopHasi paOora «liccinenoBaHue IIa3MoiaM3a W JCIUIA3MOJIA3A B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3ydyeHue ABMIKEHHS LIUTOILIA3MBI B PACTUTEIbHBIX
KJIETKax».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUAe JHEPIUM B KJIETKe

AcCCUMWIISIIAS U TUCCUMUJISIIIUSL — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMeHa
BCIIECTB: aBTOTPOGHBIM W TeTepOoTpOHBIN. YdYacTHe KHCIOpoJa B OOMEHHBIX
nporueccax. JHepreTuueckoe oodecrnedenue kKieTku: npespauieHue AT B 0OMeHHbIX
npoueccax. @depMEHTATUBHBIA XapakTep peakUuid KIETOYHOro MeTadoIu3Ma.
®depMeHTHI, UX CTPOEHHUE, CBOWCTBA U MexaHu3M neicTBus. Kopepmentsl. Oianuuns
(GepMEHTOB  OT  HEOpPraHMYEeCKUX  Karajau3aTopoB.  benku-akTuBaTtoppl U
OCNKMUHTUOUTOPBI. 3aBUCUMOCTh  CKOPOCTH  (DEpMEHTAaTHBHBIX peakuuid OT
paznuYHBIX (aKTOPOB.

IlepBUYHBI CHUHTE3 OpraHMYECKUX BeEIIECTB B KieTke. DOTOCHHTES.
AHoKcuzenHblli U OKcucenHbulll gomocunme3 y oaxmepui. Ceemocobuparoujue
nUSMeHmyvl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Polb XJIOpOIIACTOB B IPOIECCE
dborocunTe3a. CperoBas u TeMHOBas ¢aszbl. Pomoovixanue, Cs., Cy u CAM-munot



gdomocunmesa. [IponykTuBHOCTh (POoTOCHMHTE3a. BrusHue pa3auvHbIXx (aKkTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

XEMOCHUHTES3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUGULUPYIONIME OaKTepuu, >Kelie300aKTepuu, CepoOaKTepuu, BOJOPOHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHaspoOHble opranu3mbl. Buabl Opokenus. [lpomykTbl OpoKeHHS U UX
UCIIOJIb30BAHUE  YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTAaHM3MBI  KAaK  OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEN.

AspoOHBIE OpraHu3Mbl. JTalbl YHEPreTUYecKoro ooMeHa. [1oaroToBUTEIbHBIM
stamn. ['mukonus3 — 6ecKUCIOpoaHOE pACUIEIUIEHUE TIIOKO3bI.

buonornyeckoe OKWCIEHUE, WM KJIETOYHOE HbIXxaHue. Poib MUTOXOHIAPHUI B
npoiieccax OUOJOrHYecKoro okucieHus. [lukmuueckue peakinuu. OKHUCIUTEIHHOE
dbochopunupoBanue. Iuepeus memobpanHo2o epaouenma npomonos. Cunmez ATD:
paboma npomontou ATD-cunma3zwl. llpeumyiecTBa a’poOHOro myTH OOMEHa
BEILIECTB Iepes] aHaPOOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO0 OOMEHA.

JdemoncTpanuu

IMoptpets: JIx. Ilpuctou, K. A. TumupsizeB, C. H. Bunorpaackuii, B. A.
Ourenprapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuel u cxembl: «DorocuHTe3», «IHEpreTUyeckuii oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE?Y.

ObopynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYAOBaHWE JJIsi IPUTOTOBJICHHS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JladopaTopHasi padora «l3ydeHue KaTaJIuTHYECKON aKTUBHOCTH (hEPMEHTOB
(Ha mpuMepe amuia3bl WA KaTalla3bl)y.

Jlabopatopuasi paGora «l3yueHue (QepMEHTATUBHOTO  pacCUICIUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHasi pa6ora «CpaBHEeHHE MPOIECCOB (OTOCUHTE3A U XEMOCUHTE3a».

JlabopaTtopnasi padora «CpaBHEHHE MPOIECCOBOPOKEHUS U IBIXAHUS.

Tema 7. HacsieacTrBeHHass uHGOpMaLMS U peau3anus eé B KiIeTKe

Peakuun matpuuHoro cuHtTe3a. [IpUHIIUMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX
MaTpUYHOTO CHHTe3a. Peammzanusi HacieqCTBEHHOW HHQOpMAIMH. | eHeTHYeCKHit
KOJ, ero cBoWcrBa. TpaHckpunuusa — wmarpuuHbelii cuHTe3 PHK. Ilpunnumer
TPAHCKPUIIMUA: KOMIJIEMEHTAPHOCTh, AHTUNAPALICIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpaucmsiiust u e€ stamel. Yuactue TpancnopTHeix PHK B O6mocunTese Oenka.
VYcnoBust Ouocunre3a Oenka. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OonocunHTe3e Oemnka.

Cogpemennvie npedcmaénenuss o cmpoenuu 2eenos. OpraHuzalus reHoma y
MPOKApUOT U JYKApUOT. Perynsiuss akTUBHOCTU TE€HOB y MpPOKapuoT. ['umoresa
onepona (®@. XKakob, XK. Mano). Monekynsipuvle mexaHuzMbl dKCHPECCUU 2€HO8 )



aykapuom. Ponv xpomamuna 6 pecynayuu pabomwvl cenog. Perynsaiuss 0OMEHHBIX
poueccoB B kieTke. Kietounslii romeocTas.

Bupycel — HekneTounbie GOpMbl KU3HH U 0oOJMUraTHbie mapasutbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbIU YUK
JHK-cooeporcawux  supycos, PHK-cooepocawux supycos, baxmepuogpazcos.
Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

BupycHbie 3a0oeBanus yenoBeka, )KUBOTHBIX, pactenuid. CITN], COVID-19,
COILMAJIbHBIEC U MEAUIIMHCKUE MTPOOIEMBI.

buoungopmamura: unmeepayus u aumanuz ooavwux maccusos («bigdatay)
CMPYKMYPHbIX OUON02UYECKUX 0anHblx. Hanomexnonoeuu 6 ouonoeuu u meouyuHe.
IIpocpammupyemvie  @ynxkyuu  6enkos.  Cnocobvl  00CmMagKku  1eKapcms.

JdemoncTpanuu

IToptpetsi: H. K. Konsuios, /. Y. IBaHOBCKUIA.

Tabmuier m cxeMbl: «buocunTe3 Oenka», «l'eHeTnueckuit kom», «Bupychb»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJEIIA BUPYCA».

Tema 8. ) Ku3HeHHBIH UK KJIETKH

Knerounslii 1mkn, ero mnepuoabl U peryisuus. MaTtepdaza u  mutos.
Oco0OeHHOCTH TIPOIECCOB, MpoTeKalmux B wuHTepdaze. lloaroroBka KIETKH K
JIEJICHUIO. [IpecunreTnyeckuit (MOCTMUTOTHUYECKHUIA), CUHTETUYECKUA U
MOCTCUHTETUYECKUH (MIPEMHUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpuunbii cunres JHK — permmkanus. Ilpunnmnsr permmmkanum JIHK:

KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHBHBIM  CHUHTE3,  AHTUIIAPAIUIECIBHOCTD.
Mexannsm permkammu JHK. Xpomocomsl. CtpoeHne xpomocoM. Tenomepsl u
TeiroMepasa. XPOMOCOMHBIM HAOOp KIETKH — KapuoTum. JUnmougHelid

raruIouIHbIN HA00pbI XpoMocoM. ['oMonoruuHsie XpoMocoMbl. 110J10BbIE XPOMOCOMBI.

JHenenue kietkn — MATO3. CTaluid MUTO3a U MPOUCXOMISIINE B HUX MPOLECCHI.
Tumer muto3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3HayeHUEe MUTO3A.

Perynsauua murtoTHueckoro unukna kiuetku. [Iporpammupyemass KieTodHas
ruoesb — arnomnros.

Knetounoe sapo, Xpomocombl, (QyHKIMOHAIbHAas TEHOMHUKA. MexaHuzmul
nponugepayuu, ouggepenyuposku, cmaperus u eudenu kiemok. «Lugposas
K1emKay» — ououngopmamuueckue mooenu QyHKYuoHUpOBaHUusl KIemxKu.

JdemoncTpanuu

Tabmuupbr U cxembl: <«OKH3HEHHBIM LUK KIETKW», «Murtos», «CrpoeHue
xpomocomy, «Pemmkarusa JJHK».

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpompenapaTsl: «MHUTO3 B KIETKax
KOpEILKa JIyKa».

JladoparopHasi padora «/3ydyeHue XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.



JlabopaTopnas padora «HaOnrogeHne mMuTO3a B KIIETKAX KOHYMKA KOpELIKa
JyKa (Ha TOTOBBIX MUKpOIpEnaparax)».

Tema 9. CTpoenne u GQyHKIIUM OPTaHU3MOB

buonornueckoe pasznooOpasue opraHn3mMoB. OTHOKICTOYHBIC, KOJOHHAIIBHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS W KU3HEAESITEIIbHOCTU OJHOKIETOYHBIX OPraHU3MOB.
bakTepun, apxew, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
pOTUCTHI. KOoNOHNAIbHBIE OPTAHU3MBL.

B3anmocBs3p yacTei MHOIOKJIETOYHOIO OpraHu3Ma. TKaHu, Opra’sl U CUCTEMBI
opranoB. Opranu3m Kak €IUHOE 1enoe. ['omeocTas.

Txanu pacreHuil. TUNBl pacTUTENBHBIX TKaHEW: 0Opa3oBaTeibHasl, IOKPOBHAS,
MpOBOASINIAsA, OCHOBHAs, MexaHudeckas. OcCOOEHHOCTH CTpoeHHs, (QYHKIHA U
PACIIONIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHM JKMBOTHBIX M YEJNOBEKA. THUINBI XUBOTHBIX TKAHEW: JMNUTEIUAJIbHAS,
COCIUHUTENbHAs, MbIIeyHasi, HepBHas. (OcoOeHHOCTH CTpoeHHs, (QYHKIUN U
PacCIIONIOKEHUS TKAHEN B OPraHaXx )KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHblE W TIE€HEpaTUBHbIE oOpraHbl pacteHuil. OprasHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U 4esoBeKa. DyHKIIMKM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranmsmoB. Kapkac pacrenuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbI U BHYTpeHHHU cKeneT. CTpOCHHUE U THUIIbI
COEMHEHNS KOCTEN.

JIBroKeHne opraHn3MoB. J[BMKEHNE OTHOKICTOYHBIX OPTraHU3MOB: aMEOOHTHOE,
KTYTUKOBOE, PECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTEHUW: TPOIMU3MBI H
HAaCTHUU. /[BMKEHME MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIILICYHAsI CUCTEMA.
Pednexc. CkeneTHble MBILIIBI U UX padoTa.

[Intanne opranu3mMoB. Ilormomenne BoAbl, YTIEKUCIOrO ra3a U MUHEPAJIbHBIX
BEILIECTB pacTeHUsAMU. [IuTanue KUBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKIIETOYHOE
nueBapeHue. llutanne MO3BOHOYHBIX KUBOTHBIX. OTHENBI NUIIEBAPUTEIHHOTO
TpakTta. [InmesapurenbHbie xenessl. [InmeBapurenbHas cucTeMa 4eJI0BeKa.

Jpixanue opraHu3MoB. J[pixanue pacteHuid. Jlpixanue xuBOTHBIX. uddys3us
ra3oB 4epe3 MOBEPXHOCTh KIETKH. KoxkHoe apixanue. JlpIXxaTenpHas NMOBEPXHOCTD.
XKabepHoe u néroyHoe apixaHue. J[pIxaHWE MO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIOKHEHHE CTPOEHUSA JIETKUX TMO3BOHOYHBIX  JKWBOTHBIX.
JlpixarenpHass CUCTEMa 4YeENOBEKa. MexaHuW3M BEHTWILILIMU JETKUX y NOTHL U
MJIEKONUTAOMKX. Perynsuus apixanus. JlpixaTenbHble 00bEMBI.

Tpancopr BeweCTB y OpPraHu3MOB. TpaHCHIOPTHBIE CHUCTEMBI PACTECHHM.
Tpancnopt BemecTs y KUBOTHBIX. KpoBeHOCHAs cucteMa u €€ opranbl. KpoBeHOCHas
CHUCTEMAa IMO3BOHOYHBIX XMBOTHBIX M 4esioBeKa. Ceplie, KpOBEHOCHBIE COCYAbl H
KpoBb. Kpyru kpoBooOpamieHus. OBOJIOLUOHHBIE  YCJIOXHEHHS  CTPOCHHUS
KPOBEHOCHOM CHCTEMBI T03BOHOYHBIX )KMBOTHBIX. PaboTa cepaua u e€ perymisus.



Beinenenue y oprauusMoB. Beiaenenue y pacreHuil. BolaeneHnue y *KUBOTHBIX.
CoxparurenbsHble Bakyonu. Oprassl BbiaeneHus. OunbTpanus, cekpenus 1 00paTHoe
BCAaChIBaHME KaK MEXaHM3Mbl pabOThl OpraHoB BblJeieHUsA. CBs3b MOJIOCTH TeEja C
KPOBEHOCHOW M BBIJIECIUTEIBHON CUCTEMaMU. BhIfieneHue y MO3BOHOYHBIX KUBOTHBIX
u yenoseka. [Touku. Ctpoenue u ¢pyHkumonupoanue Hedpona. OOpa3zoBaHHE MOUU
y 4EJIOBEKA.

3amura 'y OpraHu3MOB. 3alllUTa Yy OJHOKIETOYHBIX OpraHn3moB. CHopsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna.
CpencTea NacCUBHOW U XUMUYECKOM 3alIUThl. OUTOHIIUIBI.

3amunra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJHBIE. 3alUTA
opranusma ot 6osie3Heil. IMmmyHHas cucreMa yenoBeka. KieTouHbli U T'yMOpaibHbIN
UMMYHUTET. BpoXk1€HHBIN U MIPUOOPETEHHBIN crieludUIECKUii UMMYHHUTET. Teopus
KJIOHaJIbHO-cenekTuBHOro mMmynuteta (II. Opnux, ®. M. bepuer, C. Toneragna).
BocnanurenbHpie OTBETHI OPraHU3MOB. POsb BpOKIEHHOTO HIMMYHHUTETA B PA3BUTUH
CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxxumocTte W peryiasumss y  Opranm3sMoB. Pazgpaxumocts y
OJTHOKJIETOYHBIX OpPraHu3MOB. TakcHCHI. Pa3npaxnMocTh M peryisuus y pacTeHUM.
PocroBble BemecTBa 1 NX 3HAYECHUE.

HepBHas cucreMa u peduiekTopHas peryssiius y ,KUBOTHbIX. HepBHas cucrema
1 €€ OTAENbl. DBOIIOLHOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX.
OTnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas myra.
besycnoBHBIE U YCIOBHBIE pE(hIICKCHI.

I'ymopanbHast perymnsiuus W DHIOKPHHHAs CHUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenes3pl DHIOKPUHHOW CHCTEMBI U UX T'OPMOHBI. JlelicTBHUE TOPMOHOB. B3anMOCBs3b
HEPBHOM U 3HJIOKPUHHOU cucteM. ['unoranamo-runoduszapHas cucrema.

JlemoHcTpauumn

[Toptpert: U. I1. I1aBnoB.

Tabmuupl u  cxembl: «OJHOKJIETOYHBIE BOJOPOCHN», «MHOTOKJIETOYHBIE
Bojopociin», «baktepum», «lIpocrenmme», «OpraHbl LIBETKOBBIX PpAacCTEHUN»,
«CucreMbl OpraHoB IMO3BOHOYHBIX KUBOTHBIX», « BHYTpEeHHEe CTpPOEHNE HACEKOMBIX),
«Tkanu pacrenuit», «KopHeBble cucrembl», «CTpoeHue ctedns», «CrpoeHue
JIMCTOBOM INTACTUHKWY, « TKaHU )KUBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenpHas cucrema», «KpoBeHOCHas cucrema», «/lpIxaTesbHas CUCTEMay,
«Hepanas cucremay, «Koxa», «MsbllieyHas cuctemay, «BoiaenurensHas CHCTEMay,
«OHIOKpPUHHAs cUucTeMa, «CtpoeHue MBIILILIBD, «AmmyHHUTETY,
«Kunmeunononoctusie», «Cxema NHUTaHUSA pacTeHUi», «KpOBEHOCHBIE CHCTEMBI
IIO3BOHOYHBIX  JKUBOTHBIX», «CTpoeHue THIpe», «CTpoeHue IUIaHapum»,
«BHyTpeHHee cTpoeHue noxiaeBoro 4epssi», «HepBHas cucrema pwid», «HepBHas
cucreMa JArymkm», «HepBHas cucrema mnpecMbikaromuxcs», «HepBHasg cucrema



ntuny, «HepBHas cucrema MiekonuTaromux», «HepBHas cucrtemMa dYenoBeKay,
«Pednexey.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIpEnaparbl OJHOKIECTOUYHBIX
OpraHW3MOB, MHKpOIIpEnapaTbl TKAaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, HWIJIOKOXKUX, >XUBBIE JK3EMIUIAPHl KOMHATHBIX PACTCHUM, TepOapuu
PacTEeHHI pa3HbIX OTIETIOB, BIAXHbIE TPENApaThl )KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX,
KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeloBeKa, 000pyI0BaHUE IS
JEMOHCTpPAllUM TOYBEHHOTO W BO3AYIIHOIO THWTAaHUS PACTEHHM, paCIICIUICHUS
Kpaxmaina u 0eJIKoB 1oJ aeiicTBueM (hepMeHTOB, 000pyAOBaHUE IJI JEMOHCTPAINH
OTBITOB IO HW3MEPEHUIO XKMU3HEHHOMW EMKOCTH JETKHX, MEXaHW3Ma JbIXaTeIbHbIX
JIBW)KEHHUM, MOJENM TOJOBHOTO MO3Ta pa3jWyHbIX >XKUBOTHBIX. JlaGoparopHas
padora «/3yueHne TkaHel pacTeHU.

JlabopaTopHasipadorTa «/3yueHrne TKaHEN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre OpraHoB IBETKOBOT'O PACTCHUS».

Tema 10. PazMmHOkeHUE M PAa3BUTHE OPraHU3MOB

@®opmbl pPa3sMHOXKEHUS OPraHM3MOB: Oecrosioe (BKJIOYas BETETATHBHOE) H
nosioBoe. Bubl 6ecronoro pa3sMHOKEHHUs: TOYKOBAHKE, CIIOPYIIALHNS, (PparMeHTaus,
KJIOHUPOBAHHUE.

[TomoBoe pa3muHoxkeHue. IlonoBele kneTku, win ramersl. Menos. Craauum
Meio3a. [loBenenne xpomocom B menose. KpoccrHroBep. bHOOrMYecKuid CMBICH
Me€l03a 1 OJIOBOTO mporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

IIpenzaponpimeBoe pasputrue. ['ameroreHes y KUBOTHBIX. [l0JIOBBIE Kene3bl.
OObpazoBaHne M pa3BUTHE MOJIOBHIX KieToK. CrmepmaTtoreHe3 u oorenes. CtpoeHue
MTOJIOBBIX KJIETOK.

OmnnonoTBopeHre U ASMOpUOHANIBHOE  pa3BUTHE KUBOTHBIX. CHOCOOBI
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.

NuanBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HayKa O
pa3BUTUN OpraHu3MoB. Mopgocene3z — o00Ha u3 21a8HLIX NPoOIEM IMOPUOTOSUU.
Konyenyus mopghozenos u mooenu mopgoceneza. Cranuu amOpuoreHe3a >XKMBOTHBIX
(ma mpumepe mnsarymku). poOnenue. Tunel apoOnenus. /JemepmunuposanHoe u
HeoepMuHupoeannoe OpobaeHue. bnacmyna, munst  6Onacmynr. OcOOEHHOCTH
JIpOOJICHUST MIICKONMUTAIOMIMX. 3apOJAbIIIEBbIE JUCTKU (TacTpyJsiius). 3akiajaka
OpPraHOB U TKaHEW U3 3apOJBIIIEBBIX JHCTKOB. B3anMmHOEe BIMsSHHE YacTel
Pa3BUBAIOIIIETOCS 3apOIbIiIa (AMOpPHUOHANIbHAS MHAYKIIMS ). 3aKJIaKa IJIaHa CTPOCHHUS
’KUBOTHOTO KaK pEe3yJIbTaT MEPAPXUUYECKUX B3aNMMOJCUCTBUN T'eHOB. BinsHue Ha
AMOPHUOHATILHOE PA3BUTHUE PATUUHBIX (PAKTOPOB OKPYKAIOIICH CPE/IbI.

Poct u pasButrue xuBoTHbIX. I[locTaMOpuoHanpHBIM nepuoa. I[lpsimoe wu
HerpsiMoe pa3Butue. Pazsutue ¢ Mmeramopho3oM y 6€CIIO3BOHOUHBIX W TTO3BOHOYHBIX
KUBOTHBIX. bHOJOrMUEeCKOE 3HAUYEHHE TMPSIMOIO0 U HENpPSIMOTO Pa3BUTHUA, HUX
pacrpocTpaHeHue B mpupojie. Tumnbl pocTa >KMBOTHBIX. DaKTOPhI PEryJslMU POCTa



KUBOTHBIX U uenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO PAa3BUTHS Y KUBOTHBIX H
yenoBeka. [lepronbl onToreHesa uenoseka. CTapeHue U CMepTh Kak OMOJIOrMYECKHE
IIPOLIECCHI.

Pasmuoxkenne u pasutue pacteHuid. ['amerobutr u crnopodut. Meiio3 B
KU3HEHHOM ITUKJIE pacTeHuid. OOpazoBaHue CIIOp B Ipoliecce Meio3a. ['ameToreHes y
pacteHuii. OIUIONOTBOPEHHME W PAa3BUTHE pPACTUTENBHBIX OpPraHU3MOB. JIBolHOE
OILJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl pEryJIsIMUA OHTOICHE3A Y PACTEHUN U )KUBOTHBIX.

JdemoncTpanuu

IToprpetsr: C. I'. Hapamun, X. [lInemas.

Tabmumslt u  cxembl: «BereratuBHOoe pa3MHOKeHUE», «Tumbl Oecnosoro
pasMHOXKEHUD», «Pa3sMHOXKEHHE XJIIAMUAOMOHANBD», «Pa3MHOKEHHE DBIJIEHBDY,
«Pa3MHOXeHUEe rUapb», «Meios3», «XpomocoMb», «lamerorenes», «CTtpoeHue
SUUEKIETKH M crepMaro3onaa», «OCHOBHBIE CTaauHM OHTOreHe3a», «lIpsmoe wu
HETIPSAMOE pa3BUTHE», «Pa3BUTHE MANCKOro )Kyka», «PazButue capanum», «Pazpurue
JATYIIKNAY, «/[BOMHOE OIIIONOTBOPEHHE Yy IIBETKOBBIX pacTeHUI», «CTpOEHHE CEMSH
OHOJIOJIBHBIX U JIBYJOJBHBIX PAaCTCHUIN», «KW3HEHHBIM LMK MOPCKOM KaIyCTbD»,
«OKW3HEHHBIN UMUK MXa», «KU3HEHHBIA IUKJ NAOPOTHUKA», «KU3HEHHBIA LUK
COCHBI».

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpENapaTsl SIMIEKICTOK |
CIIEPMATO30UI0B, MOJENb «LIMKII pa3BUTHS JIATYLIKHY.

JlaGopaTtopnasi padora «/3ydeHue CTpo€HHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpPONIpenapaTax».

IIpakTnuyeckass padora «BplsiBIeHHE IIPU3HAKOB CXOACTBA 3apPOJBILIECH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHasi padora «CTpoeHHE OpraHoOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. 'eHeTHKa — HAyKAa 0 HACJIEACTBEHHOCTH U H3MEHYHMBOCTH
OPraHu3MoB

HcTopust cTaHOBICHUS U pa3BUTHsI TeHETUKY KakHayku. Padoter I'. Mennens, I
ne ®puza, T. Moprana. Posib 0Te4ecTBEHHBIX YUEHBIX B Pa3BUTHH T€HETHUKU. PaOGOTHI
H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A.
Ounumnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TOHATHS W CHUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TEHBI, AJIbTEPHATUBHBIC IPU3HAKH, JIOMHMHAHTHBIM W PELUECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3Ur0Ta, YUCTAsl JIMHUS, TMOPHUIbI, T€HOTHUI, (PEHOTHII.
OCHOBHBIC METOIbI TCHETHUKU: TUOPUI0TOTUUECKU, LIMTOJIOTUYSCKUH,
MOJICKYJISIPHOT€HETUYECKU.



JdemoncTpanuu

IToprpersr: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Komsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
TumodeeBPecoBckmii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

Jladopatopuasi  padora  «/lpozopuna kKak  OOBEKT  TECHETHYCCKUX
WCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. llepBblii  3akoH Mengens —  3aKOH
eanHooOpa3usi THOPUAOB mepBoro mokoneHus. [IpaBmino gomunupoBanus. Bropoi
3aKOH Menaens — 3aKOH paclleIUIeHUsl MNpU3HAKOB. LluTosnornueckne OCHOBBI
MOHOTHOPHIHOTO CKpeIlMBaHus. [ uoTe3a YMCTOTHI raMeT.

AHanuzupyrouiee ckpemuBanue. [IpoMeXyTOUYHBII XapakTep HacleJOBaHHUS.
Pacuieruienre nprusHakoB IpU HEMTOJIHOM JOMUHUPOBAHUU.

JHurunOpuaHoe ckpeumuBanue. Tpetuil 3akoH MeHzenss — 3aKOH HE3aBHCHUMOTO
HacJe0BaHus MpU3HaKkoB. [{uTonoruueckne OCHOBBI AUTHUOPUIHOTO CKPEIIUBAHMUSI.

CuemienHoe HacnenoBanue mpu3HakoB. Paborel T. Moprana. CrenineHHOe
HACJIEJOBAHKUE I'€HOB, HAPYILICHUE CLEIUICHUSI MEXAY 'eHaMU. XPOMOCOMHAasl TEOpHs
HACJIEJICTBEHHOCTH.

I'enetuka nona. XpOMOCOMHBIM MEXaHU3M OINPENEICHUs Moja. AYyTOCOMBI H
[I0JIOBBIE XPOMOCOMBI. ['OMOramMeTHbld W TIeTeporaMeTHbId moJ. ['eHeTmueckas
CTPYKTYypa IOJIOBBIX XpomMocoM. HacnenoBanue npus3HakoB, CLETJIEHHBIX C ITOJIOM.

'eHoTun kak nenoctHas cucrema. [ImeroTponus — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM  ajuleu3M. B3auMonelncTBhe  HEaJUIeIbHBIX  T'EHOB.
Kommnnementapnocts. Onuctas. [Tonumepus.

['eHeTUECKUI KOHTPOJIb PA3BUTHS PACTCHUN, )KUBOTHBIX U YEJIOBEKA, A TAKXKE
(U3MOTOTUYECKHUX TTPOLIECCOB, TTOBEJACHUS U KOTHUTUBHBIX (PyHKIUH. ['eHeTnyeckue
MEXaHU3Mbl CUMOUOTE€HE3a, MEXaHU3Mbl B3aUMOJCUCTBUSL «XO35IMH — MapasuTy H
«XO3IMH — MHUKpOOMOM». ['eHeTHYecKre acleKThl KOHTPOJISI U U3MEHEHUs
HAcJeJACTBEHHOWM  MH(OpManuMM B TOKOJEHUAX  KJIETOK H  OPraHu3MOB.
JdemoncTpanuu

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

Tabmuupbl u cxembl: «llepBbiii U BTOpO# 3akoHBI Menpaens», «TpeTuil 3akoH
Mennens», «AHanmu3upymomee ckpenBanuey, «HenonHoe TOMHHUPOBAHUEY,
«CueryieHHOe HacleIoBaHME TPU3HAKOB Yy Apo3oduiby, «['eHeTnka momay,
«Kapuotunn  yenoseka», «Kapuotun  apozodunsry, «KapuoTtum  OTHLBD,
«MHOX€ECTBEHHBIN ajuIeNnu3mM», « B3auMo1eiCTBUE TEHOBY.

O6opynoBanue: MOJAENb JJIsl JEMOHCTPALUKA 3aKOHOB €IMHO00pa3usi THOPUIOB
IIEPBOTO ITOKOJICHUS Y PaCLICIUICHUS IIPU3HAKOB, MOJENb ISl IEMOHCTPALIMU 3aKOHA



HE3aBUCHUMOTI'O HACJICIOBAHUs IIPU3HAKOB, MOJAEIb U1 JEMOHCTPALMU CLUEIUIEHHOIO
HacJIeI0BaHMS MPU3HAKOB, CBETOBON MUKPOCKOI, MUKpompemnapaT: «/Ipo3odunay.

IIpakTuueckass  paGora  «l3yyeHue  pe3ylbTaToB  MOHOTHOPHUIHOTO
CKpENIMBaHUA Y IPO30(UITBD».

IIpakTuyeckas padora «3ydyeHue pe3yiabTaToB JUTHOPUIHOTO CKPEIUBAHUS
y 1p030dUIIBD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTMnia W cpeabl nOpu  GpopMmupoBaHuM  (peHoTHMnA.
N3meHunBoCTh TPU3HAKOB. KaduecTBEHHBbIE M KOJIMYECTBEHHbIC MPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanonHas U3MeHYMBOCTh. Ponb  cpeapt B (opmMupoBaHHUH
Moau(UKAIIMOHHON M3MEeHUYMBOCTH. HopMa peakiuu mpu3Haka. BapuanmoHHBINA psin
u BapuarnmonHas kpuBas (B. HWoranucen). CgolicTBa Moau(UKaIMOHHOMN
W3MEHYMBOCTH.

['eHoTunnyeckass W3MEHYMBOCTh. (CBOMCTBA TE€HOTHUIIMYECKOW H3MEHYMBOCTH.
Buibl TeHOTUTTHYECKON M3MEHUYUBOCTH: KOMOWHATUBHAS, MYTaIlHOHHAS.

KoMmOuvHatuBHas W3MEHYMBOCTh. MeH03 UM TMOJOBOM TMpollecC — OCHOBA
KOMOWHATUBHOW W3MEHYHMBOCTH. POJh KOMOMHATUBHON W3MEHUYMBOCTH B CO3JIaHUH
TCHETHYECKOTO pa3HOOOpa3us B MpeAeiiax OTHOTO BU/IA.

MyTainmoHHass W3MEHYMBOCTh. BHAbl MyTalMil: TEHHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W HUHAYIUPOBAHHBIE  MyTaluu. SnepHele U
nuToruIa3MaTudeckue Myranuu. CoMaTM4ecKMe MW TOJIOBble MyTauuu. lIpuynHbI
BO3HUKHOBEHHUSI ~MyTanui. MyTareHsl W MX BJIMSHUE HAa  OPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TIpolecca. 3aKOH TOMOJOTMYECKUX pPSIAOB B
HacieacTBeHHOW u3MmeHunBoctu (H.M. BaBuiioB). BHesinepHas H3MEHUMBOCTH H
HACJIEICTBEHHOCTb.

Onucenemuxa U SNUCEHOMUKA, PONb  dNUSEHEMUYeCKUx @akmopos 6
HACIe008aHuUu U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOE V OpP2aHU3MOS.
JdemoncTpanuu

IToptpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuupr u  cxembl: «Bumgsl  u3MeHUMBOCTH», «MoaudukamoHHas
U3MEHYMBOCTH», «KoMOUHAaTHBHAS M3MEHUYUBOCTHY, «Meito3y, «OmioqoTBOpeHue,
«I"enernyeckue 3a001eBaHus YeIOBEKay, «BUIbI MyTalIUii».

O6opynoBanue: >kUBble W TepOapHbIe SK3EMIUIIPbl KOMHATHBIX PACTCHHIA,
pucyHku (doTtorpadun) >KUBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHUYHUBOCTH.

JlaGopaTopHnasi padora «VccienoBanue 3aKOHOMEPHOCTEH MOIU(PUKAITMOHHOMN
M3MEHUYMBOCTH. [locTpoeHHE BapruallMOHHOIO psifia U BAPUALIMOHHOU KPUBO.

IIpakTuuyeckas pabora «MyTtanuu y Apo30(OHITEI (Ha TOTOBBIX
MUKpOIpenaparax)».



Tema 14. I'eneTnKa 4e10BeKa

Kapuotun u4emoBeka. MexayHapoaHas nOporpamMma HCCIECIOBAaHHMS TE€HOMaA
yesnoBeka. MeToApl U3y4eHHUs] TEHETUKH YEJIOBEKa: T€HEAIOTHYECKUi, OIIM3HEOBBIH,
IUTOTCHETUYECKUM, MOMYJISIHIUOHHO-CTATUCTHYECKUM, MOJEKYJIAPHO-TCHETUUECKUMN.
CoBpemeHHOE  OIpenereHrue TEeHOTHMNA:  I[MOJHOTEHOMHOE  CEKBEHHMPOBAHHE,
FEHOTUNUPOBAaHUE, B TOM uyucie ¢ nomombto [I[[P-ananmu3a. HacnencrBeHHbie
3a0oNeBaHusl YelloBeKa. [ €HHble M XPOMOCOMHBIE OOJie3HH dYelloBeka. bomesHu c
HACJIEJICTBEHHON MPEIpacloiI0oKEHHOCThI0. 3HAYEHUE MEIULIHUHCKOM TEHETUKH B
NpEeAOTBPAIEHUM M JICYCHHMM  TIEHETHYECKHMX  3a00JeBaHMU  4YeJIOBEKa.
MenukoreHeTu4eckoe  KOHCylbTHUpoBaHue.  CTBojoBble  KieTku.  [loHsThe
«TEHETUYECKOT0  Tpy3a». OTHUYECKHUE AaCMeKThl HCCIAeAOBaHUN B  o0yiacTu
PEIaKTUPOBAaHUs T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TMOBBIIMIEHHOW YYyBCTBUTEIBHOCTH 4YEJIOBEKa K
(bU3MYECKOMY M XMMHYECKOMY 3arpsi3HEHHIO OKpykaroiied cpenbl. ['eHeTnueckas
MIPEIPACIOJIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSM.

JdemoncTpanuu

Tabmuupr u cxembl: «Kapuotun dyenoBekay, «MeTolbl H3y4E€HHUsS] TE€HETUKH
qyenoBekay, «I eHeTndyeckue 3a00IeBaHMS YETOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHOI.

Tema 15. Cesnrekuusi OpraHu3sMoB

JlomecTruKanusa ¥ CceneKuus. 3apoKICHUE CEJIEKUUN U JOMECTUKALMU. Y YCHHE
H. W. BaBunosa o LleHTpax mponcX0oxAeHUS 1 MHOTOOOPa3usl KyJIbTypHBIX PACTCHHUN.
Ponp cenexkuum B CO31aHMM COPTOB PACTEHHM M MOpOA XKMBOTHBIX. CopT, mopona,
TaMM. 3aKOH TOMOJIOTMYECKUX PSANIOB B HACIEACTBEHHOM u3MeHunBoctu H. U.
BagsusoBa, ero 3HaueHHE JIJIs1 CEIEKIIMOHHON paOOTHI.

Metonbl ceneKIMOHHOM paboThl. VICKyCCTBEHHBI OTOOp: MACCOBBIA H
VHIUBUYaJIbHBIM. OTansl KOMOHMHAIIMOHHON CCJICKIIMH. HUctpiTanue
MPOU3BOAUTEIIEH MO MOTOMCTBY. OTOOp MO FEHOTHITY C TOMOILIBIO OLIEHKU (PEHOTHIIA
MOTOMCTBA M OTOOp O TeHOTHIY ¢ nomoibio ananuza JJHK.

NckyccTBEHHBIM MyTareHe3 Kak METO]l CEJIEKIIMOHHOW padoThl. PaninaiimoHHbIM
Y XUMUYECKUM MyTareHe3 Kak MCTOUYHUK MYTalUil y KyJIbTYpPHBIX (POPM OpPraHu3MOB.
Hcnonb3oBaHre reHOMHOTO pPeIaKTUPOBaHUs U MeT010B pekoMOruHaHTHbIX JJHK s
MOJIyYEHHUsI UCXOAHOTO MaTepralia JUis CEJICKIIUU.

[Tonyuenune ITOJTUILIIOUIOB. BuyTtpuBuaoBas TUOpYTU3AIIHSL.
bru3kopoacTBEHHOE CKpeluBaHue, Wiu HHOpUAUHT. HepoacTBeHHOEe CKpeluBaHue,
uin aytopunuur. ['ereposuc u ero mnpuuuHbl. Vcmonb3oBaHWe reTepos3uca B
cenekimu. OtnanéHHas rubpuausanus. [lpeononenne OecIuionus MEXBUIOBBIX
ruOpuI0B. JJOCTHKEHUS CENEKIIMU PACTCHUM U )KUBOTHBIX. «3e1€HAs peGoNoyusy.

CoxpaHeHHE U U3yYEHUE T'€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHN U UX
JTUKUX POAWYEH JJIsi CO3JaHUsl HOBBIX COPTOB U TMOPHUIOB CEIHCKOXO3SIMCTBEHHBIX



KyIbTyp. MHM3yuenue, coxpamenue u ynpasgieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIOBbIX  JICUBOMHBIX 6  YENAX  VIYHUleHUs
CYyuecmeyowux U COo30aHUs HOBbIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM YUCIe C
NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl, Nepeoosvix uoel u
NepCcneKmuBHbIX MexHOoI02UlI.

JlemoHcTpauumn

IToptpetsi: H. W. Basuno, U. B. Mwuuypun, I'. JI. Kapneuenko, II. IIL
JIykbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuubl 1 cxembl: «LleHTpBI MPOUCXOXKIECHUSI U MHOT000pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHX PSAIOB B HACIEICTBEHHOW HW3MEHYMBOCTH,
«Metonsl cenexkuumny, «OTnanéuHas ruopuauzanus», «MyTrareHesy.

JlaGopaTtopnasi padora «/3yueHue COpTOB KYJIbTYPHBIX PACTEHHUU U TOPOJ
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHre METOJ0B CEJIICKIIMU PACTCHUI.

IpakTnueckas padora «lIpuBuBKa pacTeHU.

IKekypeusi «OCHOBHBIE METOJIBI M JOCTHKEHHS CEJEKIHH pPACTCHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIMIO, IJIEMEHHYIO ()epMy, COPTOUCTIBITATEIbHBIH
Y4acTOK, B TEIUTUYHOE XO3SICTBO, B JJA0OPATOPHUIO arpOyHUBEPCUTETA WM HAYIHOTO
LEHTpa)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAs OMOJIOTUS

OOBeKThI, HCMIONb3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE U TKaHEBbIC
KYJIbTYpbI, MUKPOOPTaHU3MBI, UX XapaKTepUCTuka. TpaauiimoHHasi OUOTEXHOJIOTHUS:
XJieOoTneyeHue, IIOJIyYEHHE KHUCJIOMOJIOYHBIX MIPOAYKTOB, BUHOJEIHE.
MuxkpoOuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHMOJIIOTMYECKUX TEXHOJIOTHH.
[IpousBoacTBO O€Ka, aAMUHOKHUCIOT U BATAMUHOB.

Co3ngaHue TEXHOJIIOTMA W HWHCTPYMEHTOB LEJIEHAINPABICHHOTO W3MEHEHUS H
KOHCTPYUPOBAaHUSI T€HOMOB C LIEJIBIO IOJIYYEHUsT OPraHU3MOB M HUX KOMIIOHEHTOB,
COJIeprKalliX HE BCTPEYAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Kierounass unxeHepus. MeToabl KyJIbTypbl KJIETOK W TKaHEW PACTEHHUU H
KUBOTHBIX. KpuobGanku. ComaTudeckas THOpUIM3aMsl W COMATUYECKHM
smOpuoreHe3. lcrnonp3oBaHue TamioWI0B B CENEKIMH pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumen. Hcnonvzosanue MOHOKIOHANbHLIX U NOJUKIOHATbHBIX
anmumen 8 MelduyuHe. VICKYCCTBEHHOE OIUTOJOTBOpeHHE. PexoHCTpyKuus
ANIEKIIETOK Y KIOHUPOBAHUE >KUBOTHBIX. MeETOA TpaHCIUIAHTALMHU SANEp KIETOK.
TexHonocuu 0300posénerus, KyibMUBUPOBAHUSL U MUKPOKIOHANLHOZO DA3ZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYD.

XpOMOCOMHass M TeHHasd WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 TI€Ha U
koHcTpyupoBanue pekoMOuHaHTHbIX JHK. Cozdanue mpanceennvix opeanusmos.
JIOCTHKEHUA W NEPCIEKTUBBI XPOMOCOMHON W T'€HHOW MH)KEHEPUU. DKOJIOTUYECKUE
Y 3TUYECKHUE POOIEMbl TEHHOW HHKEHEPUU.



Menununckue  OuotexHonoruu. lloctrenomHass  1udpoBas — MeAUIMHA.
[MIIPauarnocTuka. MeTabOJOMHBINM aHalM3, TEHOICHTPUYECKUM aHAIHM3 IMpOTEeoMa
YeJI0OBEKA ISl OLICHKU COCTOSIHUS €r0 310pOBbs. Vcnonb30BaHNE CTBOJIOBBIX KJIETOK.
Tapretnas Tepanusi paka. 3D-OnoumxeHepust Juisi pa3padOTKU (PyHIaMEHTAIbHBIX
OCHOB MEIMIMHCKUX TEXHOJOTUH, CO3JaHHUS KOMIUIEKCHBIX TKAaHEW COYETaHUEM
TEXHOJIOTHA TPEXMEPHOTO OHMONMPUHTUHTA W cKaddoiguHra Uis peuieHus: 3aaad
MEPCOHANTM3UPOBAHHON METUIIHEI.

Co3naHue BEKTOPHBIX BakKIMH C IeJbl0 oOecreueHruss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyautener OPBU, yctaHoBieHHE MOJIEKYJISIPHBIX MEXaHHW3MOB
¢dbynkumonupoBanusi PHK-comepkamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIC
3a00JIeBaHUS YCIIOBEKA W JKUBOTHBIX.

JdemoncTpanuu

Tabmumel u cxembl: «VICmosib30BaHHE MUKPOOPTaHU3MOB B IPOMBIILICHHOM
MPOU3BOJCTBEY, «KieTouHast uHxeHepus», «I eHHast HUHKEHEPUSD.

JladopaTopHnasi pabdora «/3ydeHne 00beKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHre MOJTOYHOKUCITBIX MPOAYKTOBY.

Jkcekypeuss  «buorexHomoruss — BaxKHeHIIas MPOU3BOJIUTENbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)Y.
11 KIIACC

Tema 1. 3apo:xaeHue U pa3BuTHE IBOJIOIHOHHBIX MPEACTABJICHUN B
Oonosoruu

OpomonnonHas teopusa Y. JlapBuHa. IIpenmoceulkym  BO3HUKHOBEHHUS
napBuHHU3MA. JKU3Hb U Hay4yHas neaTenbHoCcTh Y. JlapBuHa.

JIBrxymye cuibl 3Boonnu BUaoB 1o Y. JlapBuHy (BbICOKasi HHTEHCHUBHOCTD
pPa3MHOXKEHHS  OpraHW3MOB,  HACJIEICTBEHHAs  W3MEHYMBOCTh, OOprba  3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN O0TOOD).

Odopmierne cuaTeTHaeckoit Teopuun sBoonnu (CTD). HelitpanpHas Teopus
sBomonnd. CoBpeMeHHas SBONIONHMOHHAS Ouoyorusi. 3HAUY€HWE HBOIIOIHOHHON
Teopuu B GOPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUDA.

JlemoHCcTpauumn

IToptpetsl: Apucrorens, K. Jlunnei, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosee, Y. Hapsun, C. C. Yersepuko, M. U. [lImanerayzen, x. Xonngeitn, . K.
benses.

Tabmumpst u cxembl: «CucreMa xuBoi npupoas! (o K. Jlunuero)y, «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexanuzM (QopMHUpPOBaHUS MPUCHOCOOICHUHN Y
pacTeHul U XKUBOTHBIX (1Mo Jlamapky)», «Kaprta-cxema MapmipyTa myremectBus Y.
Hapsunay, «Haxonku Y. JapBunay, «@opmMbl 60pHOBI 32 CyliecTBOBaHUEY, «[1opoib!
rony6eit», «MHoroobpasue KynbTypHbIX (opm KamycTb», «Ilopoasl momamrHux
KUBOTHBIX», «(Cxema oOpa3oBanusi HOBbIX BuJ0B (mo Y. JlapBuny)», «Cxema



COOTHOIIECHMS IBIXKYLIUX CHJI 3BOJIIOLUNY, «OCHOBHBIE MOJOKEHHUSI CHHTETHYECKOU
TEOPHUH BOJIOLANY.

Tema 2. Mukpo3BoIIOLINS Heé pe3ybTaThl

[lonynauus Kak 31eMeHTapHas equHuua 3Bodtourud. COBpEMEHHBIE METO]IbI
OLICHKH TEHETUYECKOTO pa3HooOpa3wsi W CTPYKTyphl mnonynsiuid. W3meHenue
reHooHJa TOMYJSIUMKA KAaK DJJIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTnyeckoro pasHosecus Jx. Xapau, B. BaitnGepra.

OneMeHTapHble  (AKTOPHI (ABUKYIIME CUJIBI) ABOJIONUU. MyTallMOHHBIN
npouiecc. KomOunatuBHas  u3MeH4YMBOCTh. [[peiid) TeHOB —  chmyuaiiHbie
HEHAIIpaBJIEHHbIE U3MEHEHHS YacTOT ajuieledl B momyiasuuax. DP(eKT ocHOBaTENs.
Ogexm oOymuvinounozo eopnviwxa. CHudiCeHUe 2eHemUYecKo20 pPa3sHO0OPA3UsL:
npuuunsl u creocmsus. llpossnenue sgpgpexma opetigha 2eno6 8 OOMLUIUX U MATbIX
nonynayusax. Murpauuu. M3ons1us nonymasiuuii: reorpadpuyeckas
(mpocTpaHcTBeHHAs ), OnoorudecKas (pempoayKTHBHAS).

EctectBennblii  oTO0p — HampaBusioumii  Qgaktop 3Bomroruu.  DopMbl
€CTECTBEHHOIO0  OTOOpa:  JBIKYIIMHM,  CTaOMIM3UPYIOUIMI,  pa3pbIBAIOLINN
(mm3pyntuBHbIi). [lonoBoit 0TOOpP. BO3HMKHOBEHHWE M 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS KUBOTHBIX.

[IpucocoOAEeHHOCT, ~ OPraHM3MOB  KaK  pe3yslbTaT  MHUKPOAIBOIIOLHUU.
Bo3nukHOBeHHE mpucnocobieHuil y oprann3mMoB. ApoMopho3bl U WAN0AJaNTAIHH.
[Tpumepsl mpucnocobeHuit y opraHu3MoB: Mopdonoruueckue, (HU3NOIOTHIECKHE,

OMOXMMUYECKHE, ITOBEJICHYCCKHE. OTHOCHUTEIBLHOCTH MIPUCITIOCOOJICHHOCTH
OpraHHU3MOB.

Bun, ero kputepum wu cTpyKTypa. BumooOpazoBaHue Kak pe3yJbTaT
MUKpO3BOIIOIMHU. M3omsamms — ximroueBor Qaktop BumooOpasoBanus. llytu u
croco0bl BUI000pa30BaHus: ajlonaTpuieckoe (reorpagpuyeckoe), CUMIIaTPUISCKOe
(?KOI0THYECKOE), «MTHOBEHHOEC) (moNUIUIONIU3aITHS, TUOPHIM3ALINS).

JUITETBHOCTH 3BOJIFOLIMOHHBIX IIPOLECCOB.

Mexanu3mbl (GOpMUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponpb 3BoOsIOLIMOHHON OMOJIOTMH B pa3pabOTKe HayYHBIX METO/IOB COXpPaHEHUS
OonopaszHooOpa3zus. MHKpPOIBOJIOLMS U KOIBOJNIOIMS MMApa3uTOB M HUX XO3S5EB.
Mexanu3zmbl POPMUPOBAHUSI YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemoncTpanuu

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

Tabmuupr u  cxembl: «MyTallMOHHAas W3MEHYMBOCTHY», «llomynanronHas
CTpyKTypa BuAa», «Cxema mposiBieHHs 3akoHa Xapau—BaitHOepra», «/lpmxyiue
CHJIBI DBOJIONUNY, «IJKOJIOTHYECKass H30JSAIUS TOMyJAINA CEBaHCKOU (opemmy,
«['eorpaduueckas U30MAMSA TUCTBEHHUIIBI CHOMPCKON M TUCTBEHHUIIBI JAypPCKOI»,
«IlonynsIMOHHBIE BOJHBI YKCIEHHOCTH XHIIHUKOB M XepTB», «Cxema AelCcTBUs



€CTECTBEHHOTO 0TOOpay, «@opMbl OOpHOBI 3a CylIeCTBOBaHUEY, «HIYyCTpHaIbHBIN
MenaHnu3M», «KuBble nckonaembie», «I[OKpOBUTEIBCTBEHHAS OKpacKa >KMBOTHBIXY,
«lIpenynpexnaromas OKpacka >KHUBOTHBIX», «DU3HOJIOTMYECKHE aJanTaluny,
«IIpucnocobIeHHOCT, OPraHu3MOB W €€ OTHOCUTENBHOCTHY, «KpuTepuu Bumay,
«Bugpl-nBoitnukn», «CTpykTypa BUja B npupojie», «Crnocodbl BUA00Opa3oBaHU,
«l"eorpaduueckoe BUI000pa3zoBaHue TPEX BHUIOB JIAHJBIIIEH», «IKOJIOTHUECKOE
BUI000pa3oBaHre BUIOB CUHUID, «llomumionas! pactenui», «KamycTHo-peaeuHbIii
ruopumy.

O6opynoBanue: repbdapun pacTeHUH, KOJUICKIIMH HACEKOMBIX, dydena MTHI] H
3Bepel ¢ mpuMepaMu pa3IMYHbIX MPUCTIOCOOICHUMN, Yydesia NTUIl U 3BEPEil pa3HbIX
BHUJIOB, TepOapuyd pACTCHWH ONHM3KUX BHUIOB, OOpPA30BABIIMXCS Pa3TUIHBIMH
crnocobamu.

JlaGopaTopHnasi padora «BbIsiBJIeHUE U3MEHUYMBOCTH Y 0COOEH OJTHOTO BUIAY.

Jlaboparopuasi padora «lIpucnocobiieHnsi OpraHu3MOB U UX OTHOCUTEJIbHAs
11e71eCO00Pa3HOCTHY.

Jlaboparopuasi paGora «CpaBHEHHE BHJIOB 1O MOP(POIOTHUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boaouns 1 eé pe3yabTaThl

Metoapl u3ydeHus: MakpodBoItonuu. [lameoHTonornyeckue MeToabl U3yUYEHUs
sBomroIuu. [lepexomaapie GopMbl 1 QUITOTEHETHUECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckne meTonpl u3ydeHus HBomonuu. CpaBHeHHE (QIIOPHI |
(dbayHsl MaTepukoB W OCTpPOBOB. buoreorpadmueckme obOmactu 3emumn. Bumbl-
SHJIEMUKU U PEITUKTBHI.

OMOpPHOJIOTHYECKUE U CPABHUTEIBbHO-MOP(QOJIOTMUYECKUE METOAbl H3yUEHHUS
ABOIONMHU. ['eHeTHuecKue MeXaHW3Mbl DSBOJIIOIMUM OHTOIEHE3a U TOSBJICHUS
ABOJIIOIIMOHHBIX ~ HOBHIECTB.  ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHHI.
PynumenTapubie OpraHbl u aTaBU3MBI. MonekyasipHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MAaTeMAaTUYECKHE METOJbl M3y4YeHHUs SBOJOLUU. ['OMOIOrHYHbIC
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TIpaBWIIA) ABONIONMUU. [lpunyun cmeHvl @yHKyuil.
HeobOpartumocTs »BomtonMU. AjanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLINH.

JlemoHcTpauumn

IToptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DPUIOTEHETUYECKUN P JIOMAAN», «APXEONTEPUKC,
«3Bepo3yoObie sieprl», «Creronedansi», «PuHnOPUTHD, «CeMEeHHbIE TATOPOTHUKIY,
«buoreorpaduueckue 30Hbl 3emun», «Jllpeiid KOHTUHEHTOB», «PeNUKTHIY,
«HauvanpHble cTaguu HSMOpPHUOHAIBHOTO PA3BUTHUSL [MO3BOHOYHBIX IKUBOTHBIX),
«l’OMOJIOTMYHBIE W  AaHAJOTUYHBIE OpraHe», «PyaIuMeHTB», «ATaBU3MBDY,



«XpoMOCOMHBIE HaOOpbl YEJOBEKa M IMIMMIAH3e», «[JaBHbIE HaIpaBlICHUs
ABOJIIOLIMNY, «O0I1IHME 3aKOHOMEPHOCTH 3BOJIFOLIUID.

O0opynoBaHue: KOJUIEKLIMH, TepOapuu, MYJBSDKA HCKOMAeMbIX OCTAaTKOB
OpraHU3MOB, MYJSIKM TOMOJIOTMYHBIX, AHAJOTHYHBIX, PYJUMEHTapHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIINA HACEKOMBIX.

Tema 4. IIpouncxoxaenne u pa3BuTHe )KU3HA Ha 3emJie

Hayunble THUIIOTE3BI MPOUCXOXKIEHUS OJKM3HM Ha 3emie. AOHWOreHes u
naHcrepmus. JloHaydHble MPEACTABICHHUS O 3apOKACHHM >KU3HU (KPEALMOHU3M).
['unore3a MOCTOSTHHOIO CaMO3apOKACHHS KU3HU U €€ OIpoBep:KeHue onbiTaMu O.
Penu, JI. Cnnasnnannanmu, JI. [Tactepa. [IponcxoxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HEOpPraHWYecKor 3BoJroMH. [InaneTapHas (reojoruyeckas)
ABOJIIOLMSA. XUMHUYECKas 3BOTIOLNS. AOMOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3
Heopranmdecknx. Omeir C. Mwumiepa u . HOpu. OOpa3oBanue mNOIMMEpPOB U3
MoHOMepoB. KoanepBatHas rumore3a A. WM. OnapuHa, runore3a INEpPBUYHOTO
oynwoHa JIx. Xomnaeitna, reHeTraeckas runotesa ['. Mémnepa. Pubosumer (T. Uek) u
runore3a «vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BO3HUKHOBEHHE
npoTokieTku. Mcropus 3emnu u MeTtonsl €€ uzyuyeHus. Vckomaemple opraHnyeckue
octatku. ['eoxpoHosmoruss u e€ Meronpl. OTHOcUTENbHAass U a0COJIIOTHAs
reoXpoHOJIOorus. I'e0XpoHoIornuecKas mKana: 30Hbl, 3pbl, IEPUOJIBL, SITOXH.

HavanbHble 3Tanesl opraHndeckor Bosronuu. 11osiBJIeHNE U 3BOJIIOLMS IIEPBBIX
KJIETOK.  OBojronuss  MerabonuzMa. BoO3HUKHOBEHHME  NHEPBBIX  IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIJIEHKHM KaK aHAJIOI MEpPBbIX Ha 3emile COOOIIECTB.
Crpomatonutsl. [IpoKkapruoTHI U 3yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE
BUpPYyCOB. lIponcXOKJIeHHE€ MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHbBIE 3Tallbl 3BOJIIOIMM BBICHIUX pacTeHUil. OcHOBHBbIE apoMop( o3kl
pacrenuid. Beixoa pactenuit Ha cyury. [losiBiieHHEe CIOPOBBIX PACTEHUN U 3aBOCBAHUE
uMu cymd. CemeHHble pacteHus. [Iponcxox1eHne HBETKOBBIX PACTEHUIA.

OcCHOBHbBIE 3Tallbl 3BOJIOIUM KUBOTHOIO Mupa. OcHOBHbIE apoMop(o3bl
KUBOTHbIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB — IOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie XOpaoBble XKUBOTHBIE. JKW3HBb B BOJE. OBOJIIOLUS ITO3BOHOYHBIX.
[Ipoucxoxnenne ampudbmii u pentminid. [IporcxoxaeHne MICKOMUTAIOMINX U TTHIL.
[Tpunuun kimroueBoro apomopgosza. OcBoeHne 6€Cro3BOHOUYHBIMU U [TO3BOHOYHBIMU
KUBOTHBIMHUCYLIU.

Pa3Buture xu3HM Ha 3eMIle O ApaM U MEpUoaam: apxeu, IpoTepo30i, Maneo30i,
Me3030H, KaitHo301. OO01Iast XapaKTepUCTHKa KIMMaTa M T€OJOTUIECKUX MPOIECCOB.
[TostBNieHMEe M pacBET XapaKTEPHBIX OPTaHU3MOB. YTIIe0Opa30BaHUE: €T0 YCIOBHS U
BJIIMSTHUE HA Ta30BBINCOCTaB aTMOCQEPHI.



MaccoBble BBIMUPAHUSI — D3KOJIOTUYECKHE KPU3UCHI mpouuioro. IIpuumHbel u
CIEACTBUSL MAacCCOBBIX BbIMUpaHU. COBPEMEHHBIM SKOJIOTUYECKHI KpPHU3UC, €r0
ocobenHoctH. [Ipobiema coxpaneHus: OnopazHooOpa3us Ha 3eMiie.

CoBpeMeHHass cucTeMa oOpraHuyeckoro wmupa. llpuHnmnel Kiaccudpukanuu
oprannu3MoB. OCHOBHBIE CUCTEMATHYECKHE FPYIIIbI OPraHU3MOB.

JdemoncTpanuu

[Toptpersr: @. Pengu, JI. Cnammanuanm, JI. ITactep, . . Meunukos, A. .
Omapun, x. Xongeun, I'. Mémnep, C. Munnep, I'. IOpnu.

Tabmuupr u cxembl: «Cxema omnbita @. Pequ», «Cxema omnbita JI. TlacTepa mo
M3YYCHHMIO CaMO3apOoKIeHHs u3Hm», «Cxema ombita C. Mwmmnepa, . HOpm»,
«JTanbel HEOPraHMYECKOMN 3BOMIOLIMNY, «['eoxpoHoornueckas mkana», « HauanbHbie
ATalbl OPraHUYecKOW HBoIIONMMY, «(Cxema 0Opa3oBaHMUSI DJYKAPUOT MYTEM
cumbuorenesza», «Cucrema ®KuUBOW MpupoasD, «CTpoeHue BUpyca», «KApoMopQo3bI
pactenuity, «Punnodute», «OMHOKIETOUHBIE BOJAOPOCTN», «MHOIOKJIECTOUHbIC
Bojopocim», «Mxwm», «llamoporaukm», «['omocemennsie pacteHus», «Oprasbl
IBETKOBBIX pacTeHui», «Cxema pa3BUTUA >KHUBOTHOTO MHPa», «ApoMOpQo3bl
KUBOTHBIX»,  «lIpocrenmme», «Kumeunononoctueie», «llmockue  4epBu»,
«Unenucronorue», «PbiObl», «3emHOBOIHBIEY, «lIpecMmbikaromuecs», «lITULb,
«Mnekonuraromue», «Pa3BuTue XU3HU B apXEUCKOM 3pe», «Pa3BuTue KU3HU B
IIPOTEPO30UCKON dpey, «Pa3BuTHe KU3HU B NAJICO30MCKON 3pey, «Pa3BuTne Ku3Hu B
ME3030MCKOM 3pe», «Pa3BuTue KU3HM B KailHO30HCKOM »3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOI0 MUPAY.

O6opynoBanue: repOapuu pacTEeHUN Pa3IUYHBIX OTAEJOB, KOJUICKIIUH
HACEKOMBIX, BJIAXKHBIE IIpENaparhbl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKLIUU
WTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX KMBOTHBIX, UyUelia NTULl U 3BEPEU, KOJUICKLIUU
OKAMEHEJIOCTEN, TOJIE3HBIX HCKOIIAEMBIX, MYJBSIKM OPraHMYECKHUX OCTaTKOB
OPraHu3MOB.

Bupryansnasa sadoparopHasi padora «Mojennpoanue omnbIToB Muiuiepa—
HOpu 1o m3ydeHno aOMOreHHOTO CHHTE3a OPTAaHMYECKUX COSAMHEHUN B TIEPBUIHOM
aTMocdepe».

JlaGopaTopnasi paGora «l3yueHne U ONHUCAHUE WCKOMAEMbIX OCTAaTKOB
JIPEBHUX OPTaHU3MOB.

IIpakTuyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS PACTEHUN Pa3HBIX
OTAEIIOBY.

IIpakTuueckass padora «/3yueHue 0COOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4YeaoBeKa — AaHTPOIIOIEeHE3

Paznensl 1 3anaun aHTpOnoIorud. MeToasl aHTPOIOJIOTHUH.

CraHoBiieHUE TPEACTABICHUA O MPOUCXOXKICHUM 4YeJIoBeKa. PennruosHeie
B033peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.



CX0AxcTBO 4enoBeKa € KMBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHHUE 4YEJIOBEKA.
CBuzieTenbCcTBa CXOJICTBA YEJIOBEKA C )KUBOTHBIMH: CPAaBHUTEIBHOMOP(OIOrHUecKUe,
sMOpuosiornyeckue,  (U3HOIOro-OMOXUMHUYECKHE,  MoBeAeHueckue.  Orianuus
YeJI0BEKa OT JKUBOTHBIX. [IpAMOX0KIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTre roJoOBHOr0 MO3ra U BTOPOM CUTHAJIbHOW CHCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTPOIOTE€HE3a: OMOJOTHYECKHE, COLIMAJIbHBIE.
CooTHolieHHe OWOJIOTMYECKUX U COLMAJIbHBIX (PAKTOPOB B AHTPOIOIEHE3E.
OcHoBHbIE cTaguM aHTponoreHe3a. PaHHue uenoBeKOOOpazHblE  00€3bsHBI
(IpOKOHCYINBI) U PaHHUE TOHTHABI — OOIINE MPEIKH YEIOBEKOOOpa3HbIX 00€3bsH U
moJel. ABCTpPaJIONUTEKH — JIBYHOTHE MpeAKd JroAeil. YeloBeKk yMesblid, epBbie
M3TOTOBJICHUS OpyAuM Tpyaa. YenoBeK MPAMOXOSIIMN U MEPBbIA BBIXOJ JIOJCH 3a
npenensl Adpuku. UenoBek reiaenbOeprckuii — oOIMil IpeaoK HeaHAEPTAIbCKOTO
YEJIOBEKAa W YEJIOBEKa pPa3zyMHOro. YenoBeK HEaHAEPTAIbCKUU Kak BHJ JIFOJCH
XOJIOHOTO KiuMaTta. YenoBeK pa3yMHbIH COBPEMEHHOIO THIMA, JAECHUCOBCKUIA
Yell0OBEK, OCBOCHHWE KOHTHMHEHTOB 3a mpenenamu Adpuku. I[laneorenernka u
MaJ€Or€HOMUKA.

DOBOJIIOLMST COBPEMEHHOTO YeJoBeKa. EcTecTBEHHBIM OTOOpP B MOMYJIALMIX
yenmoBeka. MyTanmoHHbIH mporecc U mnoaumopdusm. [lomynsiuoHHBIE BOJHBI,
apeid reHoB, murpauus U «3Q(EKT OCHOBATENA» B MONYJSLUUSAX COBPEMEHHOTO
YEI0BEKA.

UYenoseueckne pacel. llonsatne o pace. bonpmme pacel: e€BponeouaHas
(eBpaswmiickas), aBCTpaJIO-HErPOUTHAS (’xBaTOpUANIbHAS), MOHTOJIOUTHAS
(a3maTckoaMmepukaHckas). Bpems u myTm pacceneHuss 4eloBeKa IO IIJIAHETE.
EnuncTBO  wenoBedeckux — pac.  HayyHas ~ HECOCTOSATENBHOCTH  pacusMma.
[TprcnocoOaeHHOCTh YeIoBeKa K pa3HbIM YCIOBHSM OKpYyXarouleil cpeasl. BiusHue
reorpauyeckoil cpeanl U Jipeiida reHoB Ha MOP(OIOTHIO U PUINOJIOTHIO YEIOBEKA.

MexnucuuIiInHapHble METOAbI B (pr3nuecKoi (OMOI0ruuecKoi) aHTPOIOJIOTH Y.
OBOJIIOLIMOHHAS AHTPONOJIOTHSI M IAJCOAHTPONOJOTHS YEJIOBEYECKUX IOMYJIALNMN.
buoconuansHple HCCIEAOBAHUS NPUPOABI 4YesoBeka. MccineaoBaHUE KO3BOJOLMM
OMOJIOrMYECKOr0 ¥ COLMANBHOIO B yenoBeke. JleMoHcTpanumn

[Toprpersr: Y. apsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

TaGmumpl 1 cxeMbl: «MeToabl aHTPONOJIOTUN», «['0JIOBHOW MO3r 4elnoBeKay,
«YenoBekooOpa3Hble 00€3bsiHb, «CKENeT YeNoBeKa M CKEJIeT IIMMIIaH3e»,
«PyIMMeHTBI U aTaBU3MBD», «JIBHXKYyIME CHIIBI aHTPOIIOI€HE3a», «DBOJIIOLMOHHOE
IpEBO  4YeJoBEKa»,  «ABcTpasonuTexk»,  «YemoBek  ymenslid»,  «YHemosek
npsaMoxoasaumiy, «JlenucoBckuil venoBek» «Heannepranbusl», «KpoMaHbOHIBIY,
«IIpenku yenoBekay», « ITalbl IBOJIFOLUHU YEJIOBEKa», «Pacel yenoBeka.

ObopynoBaHue: MyJISKH OKaMEHEJIOCTEH, IPeAMETOB MaTepUaibHONU KYJIbTYphbI
MPEAKOB 4YesoBeKa, penponykiuu (dororpaduu) KapTuH ¢ MUDOIOTHYECKUMU U
OMOJEeCKUMHU  CIOKETaMH IIPOUCXOXJAEHUs uejoBeka, ¢ororpaduu HAXOJIOK



HCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJET YEJOBEKAa, MOJEJb 4Yeperna 4elloBeKa U
yeperna IMMIIaH3€, MOJENIb KUCTU 4YeJIOBEKa W KHUCTU LIMMIIAH3€, MOJEIU TOopca
IIPEJIKOB YEJIOBEKA.

JlabopaTopnas padora «/3yueHne ocCOOEHHOCTEH CTPOCHUS CKEJIeTa YeJIOBEKa,
CBSI3aHHBIX C IIPSAMOXOXKICHUEM).

IIpakTnueckas padora «/3yueHue S3KOJOTHUECKUX aJanTalui 4eT0OBEKay.

Tema 6. IK0710rusi — HAyKa 0 B3aHMOOTHOILUICHUAX OPraHU3MOB U
HAIOPTaHM3MEHHBIX CHCTEM C OKPY/KAKIIeld cpeaou

3apoxaeHUE U pa3BUTHE dKOJIOTHH B Tpyaax A. ['ymbonpara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgensl u 3aga4m 5KOJIOTHH.
CBs13b DKOJIOTUH C IPYTUMU HAYKaMHU.

Mertoabl 3xosorun. [loneBbie HaOMIOIEHNS. DKCIIEPUMEHTHI B 9KOJIOTHH:
NpUPOJHBIE U JiabopartopHble. MonaenupoBaHue B OSKOJOTUHA. MOHHUTOPHUHT
OKpY KarolehcpeIbl: JOKaIbHbIN, PETHOHATBHBIN U TI00ATBHBIMN.

3HaueHUE  DKOJOTMYECKUX  3HAHMM I 4YEJOBEKAa.  DKOJOTHYECKOE
MHUPOBO33PEHHUE KAK OCHOBA CBS3EH 4YeJIOBeueCcTBa C Ipuponor. PopMupoBaHUE
JKOJIOTUYECKOU KYJIbTYPbI U 3KOJIOTUYECKOU IPAMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[Toptpetsr: A. I'ymbomear, K. @. Pymee, H. A. CeseproB, O. I'ekkennb, A.
Tencin, B. H. Cykaués.

Tabmumel u cxembl: «Pasmensr skomormm», «Metoapl dKojgorumy, «Cxema
MOHUTOPHUHTA OKPYXKAIOLIEH CPEIbD.

JlabopaTopHas padora «/3ydeHrne METOI0B SKOJIOTUUYECKUX UCCIEAOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTaHUA

Okosorudeckne (HakTopsl M 3aKOHOMEPHOCTH ux neictBus. Kmaccuduxamms
HKOJIOTHYECKUX (PAaKTOPOB: aOMOTHYECKHE, OMOTUYECKHE, aHTpororeHHsie. OOIme
3aKOHOMEPHOCTH JeHCTBUA 3Kosnorudeckux daktopoB. [IpaBuno muunumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpPUOUOHTHBIE W CTEHOOMOHTHBIC
OPTraHU3MBI.

Abuotnueckue gaktopsl. CBeT Kak sKojorudeckuid dakrtop. JlelicTBre pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHu3Mbl. JKOJIOTMYECKHE TPYNIbl pACTEHUN U
KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CUrHaiIbHas posib cBeTa. DOTONEPUOAU3M.

Temneparypa kak »skojormdyeckuid Qakrop. JledictBue Ttemmneparypsl Ha
opranu3Msbl. [IOMKWIOTEpPMHBIE W TOMONOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skojoruueckuit Qakrop. I[IpucnocoOneHuss pacreHuiti K
noJiep kaHuio BoHoro Oananca. Knaccudukaiuys pacteHuid Mo OTHOIICHHIO K BOJIE.
[IpucnocoOaeHus )KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHWS OpPraHU3MOB: BOJIHAS, HA3€MHO-BO3JYIIHAs, TOYBEHHAs,
rIIyOMHHAas MOATIOYBEHHA, BHYTPUOPTaHU3MEHHASI. PU3UKO-XUMUUYECKUE



0COOEHHOCTH cpell o0uTaHus opranu3MoB. [IpucrnocoOaeHus OpraHnu3MoB K KU3HU B
Pa3HbBIX cpefiax.

buonornyeckue putmbl. BremHue u BHyTpeHHHE pUTMBbL. CyTOYHBIE H
roJInyHbie pUTMBL. [IpuUCOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM HM3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Gpopmbl opranuzMoB. [lousiTue o xu3HeHHO dopme. Ku3HEeHHBIE
(dbopMBbl pacTeHUM: JEpeBbs, KYCTAapHUKH, KYCTApPHUYKH, MHOTOJIETHHUE TpaBhl,
oJlHONEeTHHE TpaBbl. JKu3HEHHBbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOnoHTHl. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akrtopsl. Buabl OMoTHUECKUX B3aMMOJIEHCTBUM: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOu03 u ero Gopmel. [lapazutusm, koomepainus, MyTyalu3M,
KOMMEHCAIIN3M (KBapTUPaHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS (Tonmn4eckue, popudeckue, padbpruyeckue). 3HaUYeHUE OMOTUUECKUX
B3aUMOJICCTBUI JUIsI CYIIIECTBOBAHMS OPraHU3MOB B cpeie oOurtanus. [lpunimn
KOHKYPEHTHOTO MUCKITIOUCHHSI.

JdemoncTpanuu

Tabmuupl U cxembl: «OKojorudeckue (akTope», «CBETOBOM CHEKTPY,
«IKOJOTHYECKHAE TPYIIIBI KXKUBOTHBIX IO OTHOIIEHUIO K CBETY», «TeIIOKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIC JKHUBOTHBIC», «DHU3HOIOTHYCCKHAC aJalTaIiH
KUBOTHBIX», «Cpenpl oOUTaHMS  OpPraHU3MOBY», «bHOJOrHYECKHE PUTMBD»,
«Kuznennoie popmbl pacteHui», «KuzHeHHble (POPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJUCTBEHHOIO Jiecay, «DKOCHUCTeMa XBOWHOro ieca», «llemu mnuTaHusy,
«XumnanuectBoy, «[lapazutuzmy, «Konkypenuus», «Cumomosy, «KomMmeHcamuzm.

O6opynoBanue: repOapuu pAaCTEHUM U KUBOTHBIX, HPHUCIOCOOJICHHBIX K
BIIMSHUIO PA3IMYHBIX OKOJOTUYECKUX (DaKTOpOB, TepOapuu CBETOTIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTCHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIC WU
TEHEBBIHOC/IMBBIE KOMHATHBIE pAcCTeHUs, TepOapu W KOJUICKIMHU TEIIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX pACTeHHW, yydyeja MTHUIl U 3BEepeu, repoapuu
pacTeHUl, OTHOCAMMXCS K TurpoduraMm, KcepodpurtaMm, Me30huTaM, KOMHATHBIC
pacTeHusl AAHHBIX TPYMI, KOJUICKIIUHA KUBOTHBIX, OOWTAIOIIMX B Pa3HBIX CpPElax,
repOapul W KOJJICKIIMM PACTCHWH M JKUBOTHBIX, OOJIAJAIOMIUX YepTaMH
MPUCTIOCOOICHHOCTH K CE30HHBIM HW3MCHEHHUSM YCIOBUU KU3HH, TepOapuul W
KOJUICKITMM PACTCHWA W >KMBOTHBIX PA3JIMYHBIX KU3HCHHBIX (POPM, KOJIICKIIHH
’KUBOTHBIX, YYACTBYIONIUX B PA3TMYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTtopuasi pabGora «BbisiBIeHHE NPUCTIOCOOTCHUNH OPraHU3MOB K
BITUSTHUTO CBETA.

JlaGopaTtopuasi pabGora «BbisiBIeHHE NPUCTIOCOOTCHUNH OPraHU3MOB K
BIIUSTHUAIO TEMIICPATYPHD».

JlaGopaTopnasi padora «AHaToMUYEeCKHE OCOOCHHOCTH PACTCHUIN M3 Pa3HBIX
MECT OOUTaHUS.



Tema 8. Ikos10rvsi BUAOB M NOMYJIANUI

DKOJIOTHYECKUE XapaKTepucTuKu nomyanuu. [lomynsuust kak Ouosiorudeckas
cuctemMa. Ponb HEOMHOPOTHOCTH Cpenbl, (HU3UIECKUX OaphbepoOB M OCOOCHHOCTEH
Owonorni BUIOB B (POPMUPOBAHUHM TPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHA.
OCHOBHBIE MMOKA3aTENN MOMYJISIIMNA: YUCIEHHOCTbD, IIJIOTHOCTh, BO3pACTHAS U MOJIOBAs
CTPYKTYypa, pOKAAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPALIUSL.

DKOJOTUYECKasi CTpyKTypa mnonyisuud. OneHka YUCICHHOCTH TOIMYJISLHH.
JluHamMuKa TONYJISIIUA U €€ peryysiiusa. bHOoTHYeCKMH TOTEHIUAT MOMYJISIUY.
MopaenupoBaHue ITUHAMUKH TonyJsinuu. KpuBblie pocTa YMCICHHOCTH MOMYJISIUU.
KpuBble BbDKMBaHWA. Perymsamusi YHUCIEHHOCTH TOMYJSIHUN: poib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJOTUUECKUE CTpATeTUU BUIOB (- U
Kcrparerun).

[lonsiTue 00 »sKoJOrMyYeckold Hume Buaa. MectoodOuTanue. MHoromepHas
MoJieb dkonorndueckor Humm k.M. XatunncoHna. Pa3mepsl 5KOJIOrM4eCcKON HUILIH.
[ToTeHManbHAS U PEATM30BAHHAS HUILIU.

Buag kak cucrema nomymnsuuil. Apeansl BUAOB. BuIbl M uX >KU3HEHHBIC
CTpaTeru. JKOJOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUSI U MUTPAIM )KUBOTHBIX. brosiornueckue WHBa3Hu
9yKEPOHBIX BUJIOB.

JlemoHcTpauumn

IToprper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «OKOJOTHUYECKHE  XAPAKTEPUCTHUKUA  TOMYJISIUNY,
«IIpocTpancTBeHHas CTPYKTypa MOMyJIsiUun», «Bo3pacTHble MUpaMUAbl MOMYJISLINN,
«CKOpOCTh 3acesieHus MOBEPXHOCTH 3€MIIM Pa3JIMYHBIMUA OpraHu3zMammn», «Moaeinb
skonornyeckou Humm Jx. Y. XatunHconay.

Oo6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMH >KUBOTHBIX.

JlabopaTtopHnasi pabdora «IIpucnocoOneHus: ceMsiH paCTeHUI K pacCEeICHUION.

Tema 9. Iko10rUs CO00IECTB. IKOJIOTHIECCKHE CHCTEMBI.

CooOmectBa opranu3zMoB. buoneHo3 u ero crpykrypa. CBA3u MeXAy
OpraHu3MaMH B OMOLIEHO3E.

DxocucreMa Kak oTkpbitas cucrema (A. J[x. Tencnu). OyHKIIMOHAIBHBIE OJIOKH
OpraHU3MOB B DKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PeAyleHThl. Tpodudeckue
ypoBHH. Tpodudeckue 1enu u cetu. Adnotndeckre 010k 3kocucTeM. [10YBBI U HITBI
B 3kocucTeMax. KpyroBopor BEmIECTB ¥ MTOTOK SHEPTUHU B SKOCUCTEME.

OCHOBHBIE TOKA3aTEJIM 3KOCUCTEMBI. buomacca u mpoAayKuusi. IKOJIOTUYECKUAE
MUPaMUJIbl YUCETl, OMOMACChI U SHEPTHUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIlecCHU. llepBUUHBIE H
BTOPUYHBIE CYKIIECCUU U UX MPUYMHBI. AHTPOIOTEHHBIE BO3JCHCTBUS HA CYKIIECCUU.



Knumakcunoe coobiectBo. buopasHooOpasue M MoaHOTa KPyroBOpPOTa BELIECTB —
OCHOBA YCTONUHMBOCTH COOOLIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKocucmemMyvl 03€p U pek. IKocucmemvl Mopeu u
oKeanos. Ixocucmemvl MYHOp, 1€CO8, CMenell, nyCmbitb.

AHTPOIIOTEHHBIE IKOCUCTEMBI. ATrpodkocucTeMma. ArporieHos. Paznuuusa Mexmy
AHTPOTIOTCHHBIMU U MPUPOTHBIMHU SIKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['oposckas ¢uiopa
u ¢ayna. CuHaHTponu3alus TOpoacKoil (ayHbl. buonornueckoe u X03sSHCTBEHHOE
3HaYeHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aMMOJICHCTBHII OpPraHU3MOB B
sKocucTeMax. Posb kackaonoeo a¢hgexma u 61006-30uhuxamopos (Kirouesvlx 6U008)
8 yukyuoHuposanuu sxocucmem. llepeHoc SHEPTUM U BEIIECTB MEXKIY CMEXHBIMU
AKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISIIUA W IKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AaHTPOIIOI€HHBIX BO3JCHCTBUM.

Mexanuzmvl 6030eticmsusi 3a2ps3HeHUl pa3HbIX MUN08 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYTIIYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKONO2UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  8030elicmeus. MeTofonoruss  MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JlemoHCcTpauumn
[Toptpet: A. Ix. Tencnu.
Tabnuibr " CXEMBI: «CTtpyKTypa OuoneHo3ay, «JKkocucrema

HIMPOKOJIUCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOro jeca», «DyHKIIMOHAJIbHBIC
IPYIIbI OPTraHU3MOB B IKOCUCTEME», «KpyroBopot BemiecTB B skocuctemey, «Llemnu
nutaHus  (macTOWIIHAas, JAETPUTHasA)», «OIDKOJOrMYecKkass TMupamMuia YHcel»,
«IKojoruyeckas mupamMuga OMoMacch», «IKOJOTUYECKAsl MHUpaMUa DHEPTHN,
«O0pa3oBanue Oonotay, «llepBuynHas cykieccus», «BoccraHoBieHue sieca mocie
nmokapa», «IKOCUCTEMa o03epay, «ATporeH03», «KpyroBopoT BemecTB M TOTOK
DHEPTUHU B arporeHosey, «[IpuMepsr ypoboskocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUICKIIMH HACEKOMBIX, dydena MTHI] H
3BEpel, repOapuu KyJabTypHBIX U JUKOPACTYIINX PACTCHHM, aKBapHyM KaK MOJEIb
HKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onrucanue ypOoo3IKOCUCTEMBD.

JlaGopaTtopnasi pabGora «l3ydyeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IDKCKypcHsi B THUIUYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HSK,
CJIbHUK, HA CYXO/I0JIbHBIN WM TOMMEHHBIH JIyT, 03€p0, OOJIOTO).

IKeKypeusi «IKCKYpCHUsT B arpodKoCHCTeMy (Ha TMOJ€ WJIA B TEIUTUYHOE
XO3SIUCTBO)».



Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapras o6omouka 3eMid, TA€ CYIIECTBYET WIIH
CyIlleCTBOBaJia *XW3Hb. Pa3ButHe mpencrtaBiaeHuii o 6mochepe B Tpymax . 3rocca.
Yuenue B. U. Bepuaackoro o 6uochepe. Obmactu 6uochepsr u e€ cocra. JKupoe
BEIIECTBO OMOChephl U ero (PYHKITHH.

3aKOHOMEPHOCTH cyllecTBOBaHUs Ouocdepsl. OcobeHHocTn Ouocheprl Kak
rJI00aIbHOM 3KOCUCTEMBI. Jl[MHamMuveckoe paBHOBecue B Onocdepe. KpyroBopoTsl
BEILECTB U OMOr€OXMMHUYECKUE LUKIbI (YTaepoa, a3oTra). PUTMUYHOCTD SIBJIEHUH B
ounocdepe.

3onansHOCTL OWocheprl. [lorsTre o 6mome. OCHOBHBIE OMOMEBI CYIITH: TYHJIPA,
XBOMHBIE Jieca, CMEIIAHHbIE U ITUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI, TyCThIHHU,
TPOMHUYECKHE Jieca, BBICOKOropbs. Kimmar, pacTUTENbHBIN U )KUBOTHBII MUP OMOMOB
CYILN.

CtpykTypa ¥ (YHKIHS KUBBIX CHUCTEM, OIICHKAa MX PECYpPCHOT0 MOTCHIMAJIA H
ouochepupix GpyHkiuii. JlemoHcTpauuu

[Toptpetsr: B. . Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eocdepsr 3emnu», «KpyroBopoT a3ora B Mpupoe»,
«Kpyrosopor yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B HPUPOAE»,
«KpyroBopoT BojbI BIipupoae», «OCHOBHBIE OMOMBI cyminy, «KnnMatudeckue mosca
3emum», «Tynapay», «Tairay, «Cmemanneiii yecy, «llIupoxkomucTBEeHHBIN Jiecy,
«Crenby, «CaBannay, «llycTeins», « Tpornnueckuit jgec.

OO6opynoBanme: repdbapun pacTeHUH pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBeku oOKpyxam0OIas cpeaa

DKOJIOrM4ecKre KpU3uChl U UX MpUUKHbL. Bo3zaeilicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3AYIIHOM cpeapl. OXxpaHa BO34yXa. 3arpsi3HEHUE BOJHOM CPEBI.
Oxpana BOJHBIX pecypcoB. Paspymienune mousbsl. OXpaHa IMOYBEHHBIX PECYPCOB.
N3menenue kumara.

AHTpONOreHHOE BO3JCHCTBHME HA PACTUTENbHBIA W KUBOTHBIM Mup. OxpaHa
PACTUTEIBHOTO M KMUBOTHOrO MHUpa. OCHOBHBIC MPHUHIHUIIBI OXPaHbl MPUPOJIBI.
Kpacnsie kauru. Oco6o oxpansiembie npupoanbie Teppuropun (OOIIT).
Borannueckue caapl ¥ 300J0rMUYECKHUE MTAPKU.

OCHOBHBIE TPHUHIUIBI YCTOWYMBOTO Pa3BUTHSl YEJIOBEUECTBA U IMPHUPO/IBI.
PanmonansHo€ MpUPOAOIIOJIB30BAHUE U COXPAaHEHUE OMOJIOIMYECKOT0 pa3HO00pa3us
3emuin. OOmME 3aKOHOMEPHOCTH  TJI00AJbHBIX  JKOJIOTMUYECKHX  KPU3HCOB.
Oco0eHHOCTH COBPEMEHHOTO KpU3HCa U €ro BEPOATHBIE [TOCIIECICTBUS.

Pa3BuTHE METO/I0B MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTCHHBIX MPOIIECCOB.
Cucmemmule uccnedo8anus nepexooa K pecypcocbepezarouyel u
KOHKYPEeHmMOocnocobHou s3Hepeemuke. buonoeuueckoe paznoobpasue u dOuopecypcol.
Hayuonanvuvie ungopmayuonnvle cucmemvl, obecneyusarowue O00CmMyn K



uHgopmayuu nO  COCMOSHUIO OMOENbHbIX 6ud08 U dkocucmem. (OcHOBbl
aKopeadurumayuu SKocucmem u cnocoboe 60pvbovl ¢ 6UONOBPEHCOCHUIMU.
Pexoncmpyxyus MOPCKUX u HA3eMHbIX 9KOCUCmeEM.
JdemoncTpanuu
TaOnumpl 1 cxembl: «3arpsi3HEHHE aTtMoc(epb, «3arpsi3HeHUE TUIpocheps»,
«3arpsizaeHne mouBb, «IlapHuKoBBIT 3hdexT», «Ocobo oxpaHseMble TPUPOTHBIC
TeppuTOpUn», «MOJENN YIIPABISIEMOTO MUPAY.
ObopynoBanue: pororpaduu oxpaHsIEMbIX pacTEHUIN U KUBOTHBIX KpacHOW KHUTH
Poccuiickoit @enepannn, KpacHoil KHUTH peruoHa.
ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA CIIELKYPCAIIO
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHMUS
oOy4JaronMMucss MporpaMM  cpenHero oOmero oOpa3oBaHUS: JUYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType NHYHOCTHBIX pEe3yJbTAaTOB OCBOEHHUS MPOrpamMMmbl MO OHOJIOTHH
BBIJICJICHBl CJICIYIOLIME COCTABJISIONIME: OCO3HAHUE OOYYAIONIMMUCS POCCHMCKOM
IPaKIAHCKON UIEHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEJICNICHHIO, HAIu4Yue Momusayuy K OOy4eHUI0 OUOJIOTHH, YeleHanpasieHHoe
paseéumue BHYTPEHHUX YOEXKIICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPAJAWIMA Ppa3BUTUS OHOJOTHUYECKOTO 3HAHUS, 20MOBHOCMb U
CNOCOOHOCMBHOOYJAIONUXCS  PYKOBOJICTBOBAThCS B CBOCH  JEATEIBHOCTH
IIEHHOCTHOCMBICJIOBBIMM ~ YCTAaHOBKAMH, TIPHUCYIIUMH CHCTEME OHOJIOTHYECKOTO
o0pa3oBaHUs, Haauyue MNpasoOCO3HAHUsA DKOJIOTHUECKOW KYJIbTYPBL, CHOCOOHOCHMU
cmasums e U CTPOUTH KU3HEHHBIE TIIaHBI.

JIMIHOCTHBIE PE3yNBTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHN TOCTUTAIOTCS B
€MHCTBE Yy4YEOHOM W BOCHUTATENbHOW JESATEIBHOCTH B COOTBETCTBUU C
TPAJUIIUOHHBIMH ~ POCCUHUCKUMHU  COLIMOKYJIBTYPHBIMH,  HCTOPHUYECKUMH U
JTyXOBHOHPABCTBEHHBIMHU IIECHHOCTSIMH, MPUHATHIMH B OOIIECTBE MpaBWIaMU U
HOpPMaMH TIOBEACHUS W CITOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHUSI, CAMOBOCITUTAHHUS
U CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEW TMO3ULUMHU JIMYHOCTH, NATPUOTU3MA U
YBAXKEHUS K 3aKOHY W NPABOMOPSAKY, YEJIOBEKY TpYyJa U CTaplieMy IOKOJICHHIO,
B3aUMHOTO YBa)XEHHUSA, OEpEeKHOT0 OTHOLIEHUS K KYJbTYPHOMY HACIEIUI0 H
TpaJuUMsIM MHOTOHAalIMOHAIIBHOTO Hapona Pocculickoit ®denepaunu, npupone u
OKPYIKaroIIEn Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOTO mpeaMera «bronorusy JomKHBI
OTpaxkaTb TOTOBHOCTH M  CIIOCOOHOCTH  OOyYarolmuxcsi PYKOBOJCTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEH TMO3ULUEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX



OpUEHTAllMi,  TO3UTUBHBIX  BHYTPEHHHUX  yOEXJEHMH,  COOTBETCTBYIOIIMX
TPaJMLMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIECTBa, paCHIMPEHUE KUZHEHHOTO
OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEAM3alMi OCHOBHBIX HAaIlpaBICHUN
BOCIIMTATEJIbHOMN EATEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUAIOMIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOT'O YJIeHa POCCHUICKOTO oO11ecTBa; OCO3HAHMUE CBOHUX

KOHCTUTYLIMOHHBIX [IPaB M 00513aHHOCTEN, YBaKEHUE 3aKOHA U
IIPaBOIIOPAAKA; TOTOBHOCTHh K COBMECTHOM TBOPUYECKOMN NEATEIBHOCTH IPU CO31aHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M I103HABATEIbHBIX 3aJ]1a4, BBINOJIHEHUU
OMOJIOrMYECKUX SKCIIEPUMEHTOB; CIIOCOOHOCTh ONPENEIATh COOCTBEHHYIO MO3ULIUIO
10 OTHOLLICHHMIO K SIBJIEHUSIM
COBPEMEHHOM XHU3HU M OOBACHATH €€; YMEHHE YUYUTHIBATb B CBOMX JACHCTBHSIX
HEOOXOJAMMOCTh  KOHCTPYKTMBHOI'O  B3aMMOJEHCTBUSA  JIIOJEH C  pa3HbIMH
yOexAeHUSIMH, KyIbTYPHBIMU [IEHHOCTSIMU U COLIMAJIbHBIM MOJI0)KEHUEM; TOTOBHOCTD
K COTPYJHHYECTBY B  IMPOIECCE COBMECTHOIO  BBINOJHEHUS  Y4YEOHBIX,
IIO3HABATENIbHBIX HMHCCIECIOBATEIIBCKAX 3a/4a4, YBAXKUTEIBHOTO OTHOLIEHUSA K
MHEHUIO ONIMOHEHTOB TPU OOCYXJCHUU CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
COACPKAaHMS; TOTOBHOCTh K T'YMAHUTApPHOM M BOJIOHTEPCKOM JESATEIBHOCTH; 2)
NATPHUOTHYECKOI0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HWIACHTUYHOCTH, MATPHOTHU3MA,
YBAKEHUS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH nepesa PonuHoi, roproctu 3a
CBOM KpaH, CBOK PoauHy, CBOWM $f3bIK W KYJbTYpy, HIPOIUIOE M HACTOSIIEE
MHOTOHAIlMOHAJBHOIO Hapoaa Poccuu; LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY
HACJICIUIO U TaMATHUKAM IPUPOJBI,
noctwkeHnsaM Poccnn B HayKe, HMCKYCCTBE, CIOpPTE, TEXHOJOTHAX, TPYAE;
CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCHUICKHMX YUYEHBIX B CTAHOBJICHHE M pPA3BUTHE
OMOJIOrMH, TOHUMAHUS 3HaUEHUs1 OMOJIOTUU B IO3HAHUM 3aKOHOB MIPUPO/IBI, B )KU3HU
YelloBeKa W COBPEMEHHOIo oOlIecTBa; HAEHHas YOEKIEHHOCTb, TOTOBHOCTh K
CIIyKEHUIO U 3amuTe OTeyecTsa,
OTBETCTBEHHOCTH 3a €ro Cyb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE IYXOBHBIX IIEHHOCTEH POCCUICKOro Hapozaa; cHOPMUPOBAHHOCTD

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IOBEACHHS, CIOCOOHOCTh OIEHUBATH

CUTYyalMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LIEHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POAUTEIAM, CO3IaHUIO CEMbH Ha

OCHOBE OCO3HAHHOTO IIPUHATHS LIECHHOCTEN CEMEVHOM )KU3HHU B

COOTBETCTBUHM C TPAIULUAMHU HapoaoB Poccuy;



4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:
ICTETUYECKOE OTHOLICHUE K MUY, BKJIIOUast 3CTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOI'0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOUICHHI; TOHUMaHHUE

AMOLMOHAJIBHOTO BO3JIEUCTBUS KUBOM NPUPOABI U €€ LHEHHOCTH; TOTOBHOCTh K

CaMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKOW JIMYHOCTH;

5) pusuveckoro Bocnuranusi, YOpMHUPOBAHNS KYJIbTYPHI 310POBbS H

IMOLMOHAJIBHOIO 0J1ArOMOJTyYHs:

NOHMMAHUE U peajun3alus 3J0pOBOro U 0e3omacHoro oopasa *u3Hu (340poBOe
NUTaHUe, COOI0IEHNE TUTUEHUYECKUX TPAaBUI U HOPM, COaJaHCUPOBAHHBIA PEXUM
3aHATUA W OTHbIXa, peEryjsipHas (Qu3nyeckas aKTUBHOCTb), OEpEkKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIUEHUS K COOCTBEHHOMY (DH3MUECKOMY U
MICUXUYECKOMY 3[0pPOBbIO; IMOHMMAHHUE I[IEHHOCTH NPABWJI HWHAMBUIYAIBHOIO H
KOJUIEKTUBHOTO
0€30MacHOTO MOBEACHUSA B CUTYallUAX, YTPOXKAIOUINX 3A0POBBIO M KWU3HU JIOJICH;

OCO3HAaHME MOCIEACTBUN U HENPUITHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KypeHus); 6)

TPYAOBOTOBOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHUWE IIEHHOCTH MacTepCcTBa, TPYI0Jo0ue;
FOTOBHOCTh K AaKTUBHOM JEATENBHOCTH TEXHOJIOTMYECKOW M COLMAIbHOU
HaIlpaBJIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATh ~ TaKyl  JESTENbHOCTh,  HMHTEpPEC K  pPa3IMYHbIM  cdepam
poeCCUOHATTEHOM JICSITSIIBHOCTH, YMCHHE
coBepIIaTh OCO3HAaHHBIA BBIOOp Oyaymed mpodeccun u  peann30BBHIBATH
COOCTBEHHBIC KM3HEHHBIC IUIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U
caM0o0Opa30BaHUIO Ha
MPOTSKEHUH BCEU JKU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHHUSA:

HKOJIOTUYECKU 11€JIECO00Pa3HOE OTHOIICHHE K IPUPO/IE KAK UCTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS; IOBBIIIEHUE YPOBHS AKOJIOTHUECKON KYJIbTYPBI:
NpHOOpEeTEeHNE OMbITa ITUTAHUPOBAHMS TIOCTYNKOB M OIEHKA HMX BO3MOXKHBIX
MOCNEACTBUM N1 OKpPY)KAlOIIeW Cpeabl; OCO3HAaHME TJIO0ATBbHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTeH UX
peLIeHUS;

CIIOCOOHOCTH MCTIOIH30BaTh MPUOOPETaeMbIe MPY U3YUYCHUN OMOJIOTHH 3HAHUS U
YMEHUs 0py  peueHuu npooiiem, CBA3aHHBIX C palMOHAIbHBIM
MPHUPOIOTIONB30BaHNEM (COOIOICHNE TTPaBUIT TIOBEJICHUS B IPUPOJIE, HATIPABICHHBIX
Ha COXpPaHEHUE PaBHOBECHUS B SKOCHUCTEMAX, OXpaHy BHJOB, IKOCUCTEM, OHOChephI);
AKTUBHOE HENPUATHE NEUCTBUI, IPUHOCAILMX BpPEJ OKPYXKAIOIEl MPUPOTHOMN cpere,
YyMEHHE  TPOTHO3UPOBATH  HEONATONPHUATHBIE  DKOJOTUYECKHUE  TMOCIEACTBHS



NpEeNIPUHUMAEMbIX JEWCTBUA M NpPeJoTBpallaTh MX; HaJIWYHE Pa3BUTOTO
HKOJIOTMYECKOTO MBIIIJICHUS, 3KOJOTHYECKOM KYJIbTYpbl, OIbITa JAESITEIbHOCTU
HKOJIOTMYECKON  HANpaBJIEHHOCTH,  YMEHHUS  PYKOBOJCTBOBATbCSI ~ UMH B
MO3HABATEJIbHOM, KOMMYHUKATHUBHOM U COLMAJIbHOW MpaKTUKE, TOTOBHOCTU K
yYaCTUI0 B MPAKTUYECKOM JESATENbHOCTH HKOJIOTMYECKON HalpaBleHHOCTH; 8)
LHEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMUPOBAHHOCTb ~ MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAayKd U OOILECTBEHHOW INPAKTUKH, OCHOBAHHOI'O Ha JUaJIOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIbTYPHOM MHDE;
COBEpPIIICHCTBOBAHUE SI3bIKOBOM M YMTATEIHCKOMN KYJIBTYPHI KaK CPEICTBa
B3aMMOJICHCTBUSL MEXAYy JIOABMH W TO3HAHUSA MHpA; MOHUMAaHUE CHerupuKu
OMOJOrMM Kak HayKHd, OCO3HaHMs €€ poid B (POPMUPOBAHMU PALMOHAIBHOIO
HAYYHOT'O MBILIUIEHUS], CO3JaHUU LIEJIOCTHOTO IPEJCTAaBICHUS 00 OKpYXKaIOIIeM MUpe
KaKk O eIWHCTBE MPHUPOABI, YEIOBEKa W OOIIeCTBa, B MO3HAHUHM MPHUPOIHBIX
3aKOHOMEPHOCTEH M pEIICHWH TPOoOJIeM COXPaHEHUs MPHUPOJHOTO PABHOBECHS;
yOSXKIEHHOCT, B 3HAYUMOCTH OWONOTMM i COBPEMEHHOW IIMBHJIM3AIINM:
o0OecriedueHrss HOBOTO YPOBHS pa3BUTHS MEAMIMHBI, CO3/JaHHE TEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHS YEIOBEUECTRA,
NoMCKa MyTeH BBIXOJAa U3 IJO0AIBHBIX SKOJIOIMUECKUX MpobsieM U olecnedeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHAIBHOMY HCIOIB30BAHUIO MPHUPOIHBIX
pecypcoB U (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB JKU3HHU; 3aWHTEPECOBAHHOCTH B
MOJlyYeHUH OHMOJOTMYECKUX 3HAHUW B LEJISAX MOBBILIEHUS OOLIEH KyJIbTYpHI,
€CTECTBEHHO-HAYYHONH TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIMOHAIbHOU
IPaMOTHOCTH 00ydJaromuxcs, GopmMupyemMoi Ipyu U3y4eHUU OUOJIOTMH; MOHUMAaHHE
CYLIIHOCTH METOJIOB I[IO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJIb30BaTh IOJydyaeMble 3HAHUS JUId aHalu3a U OObBSICHEHHUS
SBIICHUN OKPYKAIOIIETO MHPA W MPOUCXOIIINX B HEM M3MEHEHH, YMEHHUE JIeaTh
00OCHOBaHHBIE 3aKJIFOUEHUSI Ha OCHOBE HAayUYHbIX (PAKTOB U MMEIOIIMUXCS JAHHBIX C
[EeTbI0 TIONYyYEHHUS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH  CaMOCTOSATEIHHO
MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JIS
pelieHus mpoosieM B PeaTbHBIX )KU3HEHHBIX CUTYAIINSIX;

OCO3HaHUE IIEHHOCTU HAYYHOMU AESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh

MPOEKTHYIOU MCCIIE0BATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oOBaHUIO U
caMO00pa30BaHUIO, K AKTHUBHOMY IIOJIyYEHHMIO HOBBIX 3HAHUW 1O OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS Y4yeOHOro mpeaMera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1 (OPMUPOBAHUS MHUPOBO33PEHUS  OOyYArOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXMIPEIMETHbIE) OOIIeHAYYHbIE TMOHSITHS, OTpaKarollue
[[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHeUUPUKY METOJOB IO3HAHMUS,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBJICHHUE, MPOIIECC,
CUCTEMa, HAY4YHBIM (akT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
HcclieIoBaHne, HaOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U APYTHUe); YHUBEPCAIbHbIC
yueOHble  JedicTBHUS  (TIO3HABaTeIbHBIE, KOMMYHHUKATHBHBIC, PETYJSTHBHBIC),
obecrieunBaromue (GopMupoBaHHe (YHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBHOU
KOMITETCHIIMH 00YYaIOIINXCsl; CITOCOOHOCTh OOYJAIOIINXCS HCTIOIh30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKUE 3HAHWS W YHHUBEPCAIBbHBIC YydUeOHBIC
NEVCTBUSA B IIO3HABATEIIBHOWY COLIMAIIBHON IIPAKTHKE.

B pe3ynbrare n3ydeHnsi OMOJIOTUN Ha YPOBHE CPETHETO O0IIEeTro 00pa3oBaHus y
oOy4arorierocss OyayT copMupoBaHBI MTO3HABATEIbHBIE YHUBEPCATBHBIEC YUCOHBIC
JEHCTBYSA, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC yUEOHBIC IEHCTBUS, PETYJISSTHBHBIC
YHUBEpCaAIbHBIC YICOHBICACHCTBIS, COBMECTHAS ACATEIHHOCTb.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTPAMMBI  CPETHETO OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBjaieHHe YHHBEPCAJbLHBIMH Y4€0OHBIMH M03HABATEJIbLHBIMH 1€ CTBUSIMU:

0a3oBble JOrHYeCKHE 1eiiCTBUA:

CaMOCTOSITENIbHO OPMYTUPOBATh U aKTyaJu3upoBaTh MPoOJeMy, pacCMaTPUBATh
e BCECTOPOHHE; UCIOJIb30BATh IPU OCBOECHUHU 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIJICHUS
(amanm3a, CMHTE3a, CpaBHEHUS, KJIacCU(BUKAIIUHA, 0000IECHHS ), pACKPBIBATh CMBICT
OMOJOTHYECKUX TOHITHH (BBIACIATh MX XapaKTEPHBIC TPU3HAKH, YCTAHABINBATH CBSI3H C
JTPYTUMU TTOHATHSMU); OTIPEIEIATH SN AeATSILHOCTH, 3a/1aBasi TapaMeTPhl M KPUTEPUN
ux

TOCTIKCHUSI, COOTHOCHUTH PE3YJbTAThl JIEATCILHOCTH C TOCTABIICHHBIMHU IICIISIMH,

UCIIOJI30BaTh OMOJIOTMYECKHE MOHATUS JIJIs1 OOBSCHEHUS (PAKTOB U SIBICHUI
YKVUBOU IPUPO/BL,

CTPOUTH JIOTUYECKHUE pacCykJeHus (WHIYKTUBHBIC, JCIyKTUBHBIC, IIO
AQHAJIOTUH), BBISABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pPacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJIUPOBATH BBIBOJBI 1 3aKJIFOUCHHS; IPUMEHSITh CXEMHO-MOJICTBHBIC
CpeICTBa I MPEJCTABICHUS CYIIECTBEHHBIX CBS3€H W OTHOIICHWA B M3y4aeMBbIX
OMOJIOTHYECKNX OOBEKTaX, a TAKXKE MPOTHBOPECYUH PA3HOTO POJa, BHIIBICHHBIX B
pasTUYHBIX MHGOPMAIIMOHHBIX HMCTOYHUKAX; pa3padaTplBaTh IUIAH PEIICHUS
poOJIEMBI ¢ YUETOM aHAIN3a UMEIOIINXCSA
MaTepUANTBHBIX U HEMAaTePHUATIbHBIX PECYPCOB; BHOCHTH KOPPEKTHUBHI B JEATECIHLHOCTD,

OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB



IEJsIM, OIEHUBATh PHUCKU TOCICACTBUN JI€ATEILHOCTH; KOOPAMHUPOBATH W

BBITIOJIHATH Pa0OTy B YCIOBUSIX PEAIBHOTO, BUPTYAJIBHOTO U
KOMOWHHPOBAaHHOTO B3aMMOJICUCTBHS; pPa3BUBaTh KPEATUBHOE MBIIUICHUE

P PELICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEIbLCKHE NeiiCTBUS:

BJIQ/ICTh HABBIKAMHU Y4€OHO-HCCIIETOBATENbCKOW U MPOEKTHOU ACSITENHbHOCTH,
HaBbIKAMM  pa3pemieHuss  OpoOsieM,  CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJIOB PEIICHHUS MPAaKTUUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHMS, HCIONb30BATh PA3UYHbBIC BUABI ACSITEILHOCTU IO
MOJTy4EHHUI0 HOBOTO 3HAHUS, €T0 MHTEPIPETAIlNH, MPEOoOPa30BaHUIO U IPUMEHEHUIO B
y4eOHBIX CUTYallUAX, B TOM YKCJE MPU CO3JaHUH YIEOHBIX U COIUAIBHBIX MPOCKTOB;
(GhopMHUpPOBATh HAYYHBIN TUIT MBIIIJICHUS, BJIaJACTh HAYYHOW TEPMUHOJIOTHEH,
KITFOYEBBIMH TOHSATHSAMH W METOJAaMU; CTaBUTh U (OPMYyIHMPOBATH COOCTBEHHBIC

3a1auu B 00pa3oBaTeIbHON
JEATETHPHOCTH U KU3HEHHBIX CUTYAIlUSIX; BBISBIATH MPUIMHHO-CIICACTBEHHBIC CBSI3H
U aKTyaJM3UpOBaTh 3a/1a4y, BBIBUTATH TUMIOTE3Y €€ pelIeHHs, HaXOAUTh apTyMEHTHI
JUIA JTOKa3aTeNbCTBA CBOMX YTBEPXKICHHUH, 3aJaBaTh MapaMmMeTpbl U KPUTEPUU
pEIIeHUs; AaHATU3WPOBATh TOJIYYCHHBIE B XOJAE pEUICHHs 3aJa4yd pPe3yiIbTaThl,
KPUTHYECKH
OILICHMBAaTh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBHUSAX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, OIICHUBATh MPUOOPETEHHBIA OIIBIT;

OCYILIECTBIIATH 1I€JIEHAIIPABIICHHBIN MTOMCK IIEPEHOCA CPEICTB U CLIOCOOOB
AecTBUsT B TpOo(decCHOHANBHYIO Cpely; yMETb TEPEHOCHUTh 3HAHHS B

MMO3HABATENIbHYIO U MPAKTUUYECKYIO0 001acTH
KU3HEACSITENFHOCTA; YMETb HWHTETPUPOBATh 3HAHUS W3 PAa3HBIX MPEAMETHBIX

oOnacTeli; BBIABUTATh HOBBIE WJEH, MpeJyiaraTh OPUTHHAIBHBIC MOAXOABI U

pelieHus,

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopmauueii:

OPUEHTHUPOBATHCSA B PA3IMYHBIX MCTOYHUKAX HHPOpMALUU (TEKCTE Y4EOHOTO
nocoOusi, HAy4yHO-TIONYJSPHOM  JUTEpaTtype, OWOJIOIMYECKUX  CIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHamu3upoBaTh
HH(}OpMAIUIO PA3TMYHBIX BUJOB U (POPM MPEJICTABIICHUS, KPUTHUECKH OIICHUBATH €€
JOCTOBEPHOCTh U HEMPOTHBOPEUYMBOCTH; (OPMYJIHMPOBATH 3alMpOChl M MPUMEHSTH
pa3iauyYHble METOABI MpPU TIOMCKE U OoTOOpe Ouojormueckord uHPOpMaIuy,
HEO0OXOIUMOM /IJIsl BHITIOJIHEHUSI Y4eOHBIX 3a7a4; MPUOOPETaTh OMBIT UCIOIB30BAHNUS
MH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY
AKTUBHOTO HCIIOJIb30BAHUS PA3NUYHBIX TMOMCKOBBIX CHCTEM; CaMOCTOATEIHHO
BBIOMpaTh ONTHUMANBHYIO (OpMy TpeacTaBieHUs OMONIOrHMYecKod WHMOpMauu
(cxembl, TpaduKy, aUArpaMMBbl, TaOJHIBI, PUCYHKH U JPyroe); HCIOJIb30BaTh



HAy4YHBIN SI3BIK B KAYECTBE CPEJCTBA MpU padoTe ¢ OMOIOrnyeckoil nH(opMaluen:
MPUMEHATh XUMHUYECKUE, (PU3NYECKHe W MaTEeMaTHYECKUe 3HAKU UM CHUMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U MpPeoOpa3OBLIBATH
3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATIISAHOCTHU; BJIaJIETh HABBIKAMU PACIO3HABAHUS
1 32U Thl “H(POpMalK, UHPOPMAITMOHHOM

0€30MacHOCTH JTUYHOCTH.

OBjaieHUe YHMBEPCAJbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) oOmenue:

OCYIIECTBJISATh KOMMYHHKAIIMU BO BCeX cepax >KU3HU, aKTUBHO y4acTBOBATH B
JMaore WM JUCKYCCHUU IO CYHIECTBY 0OCyX aaeMoil TeMmbl (YMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCUTEIBHO BBIMIOJHEHUS TMpeiaracMoi
3a/lauyd, YYUTHIBATH WMHTEPECHl M COTJACOBAHHOCTH IMO3MIMKM JAPYruX Y4YaCTHHUKOB
auanora WIM JIMCKYCCHM); pacro3HaBaTh HeBepOaJdbHbIE CpPEJICTBA OOIICHMS,
MOHMUMAaTh 3HAYCHWE COIMAIBHBIX 3HAKOB, TMPEANOCHUIOK  BO3HUKHOBCHUS
KOH(DJIUKTHBIX CUTYaIlul, yMETh CMATYaTh KOH(JIUKTHI U BECTUIIEPETOBOPHI; BIAICTh
Pa3TUIHBIME CIIOCOOAMH OOITICHUS ¥ B3aMMOICHCTBHSI, IOHUMATh HAMEPEHUS IPYTHUX
JIOJIeH, TPOSBIATH YBAXUTEIHHOE OTHOIIEHHWE K COOCCETHMKY W B KOPPEKTHOM
dbopme GopMyTHpOBaTH CBOM BO3PAXKECHUS; Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PCHHS C HCTIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas [1eITeJIbHOCTh:

MMOHUMAaTh W MCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBHUIYyaTbHOM
paboThl TIPU PEIICHUH OUOJIOTHYECKON MpoOsieMbl, 00OCHOBBIBATH HEOOXOIMMOCTD
MIPUMEHEHUsI TPYIIOBLIX (POpPM B3aUMOJCUCTBHUS TPHU pEUICHUU Yy4yeOHOU 3ajauu;
BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEUCTBUM C yUETOM OOIIHUX
MHTEPECOB U BO3MOXHOCTEM KaXKJOTO 4YJ€HAa KOJUJICKTUBA; MPUHUMATH €U
COBMECTHOM JIeITeNbHOCTH, OPTaHU30BBIBATH M KOOPJAUHUPOBATH JEUCTBHUS MO €€
JOCTIKEHUIO: COCTaBJIAThH IJIAH JEHCTBUN, PACHpeNeisaiTb POJH C y4éTOM MHEHHM
YYaCTHUKOB, OOCYXXJIaTh pe3yJbTaThl COBMECTHOW pabOThI; OIICHUBATH KadyeCTBO
CBOETO BKJIaJIa U KaXKJOT0 YYaCTHUKA KOMaH bl B OOITUI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSAM; Mpe/araTb HOBbIE MPOEKTHI, OIEHUBATh

UJIEU C TIO3UIIUU HOBU3HBI,

OPUTHHAIBHOCTH,  TPAKTUYECKONM  3HAYMMOCTH,  OCYIIECTBIATH  IMO3UTHUBHOE

CTpaTEeTUYECKOE MOBEICHHUE B PA3INYHBIX
CUTYaIUSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OBj1aieHHe YHHBEPCAJbLHBIMH PeryJIsiTUBHBIMH JeHCTBUSIMU:

1) camoopranusanus:

MCII0JIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISIBBISIBJICHUS TIPOOJIEM U UX PEIICHUS B
KU3HCHHBIX M YYEOHBIX CUTYyalMsIX; BBIOMpATh HA OCHOBE OMOJIOTHYCCKUX 3HAHHUU
IIEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBUSAX M MOCTYITKaX MO OTHOIICHHUIO



K HBOW MPUPOJIE, CBOEMY 3[0POBBIO U 30POBBI0 OKPYKAIOIIUX; CAMOCTOSTEIBLHO
OCYIIECTBJISTh TO3HABATEIBHYIO JCSTENbHOCTb, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopMyIupoBaTh COOCTBEHHBIE 3aJaul B 0O0pa30BaTENbHOW JEATEIBHOCTH U
KU3HEHHBIX CHUTYAIIMSIX; CAMOCTOATENIBHO COCTABJIATH IJIAH PEIICHUs] TMPOOIEMBbI C
Y4ETOM UMEOIIHNXCS

pPeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

NABaTh OLICHKY HOBBIM CHUTYaLIHsIM;

pacIMpATh paMKHd Y4EOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JieaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHne; OIEHUBATh MPHUOOPETEHHBIN

OTIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO MIUPOKON APYIUIIUU B PA3HBIX
00JacTsAX 3HAHWI, MOCTOSHHO TMOBBIIIATH CBOW OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATECIbHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LEJSM; BIIAJIETh HABBIKAMH I1O3HABATEIILHOM
pediiekcun Kak OCO3HAHUSI COBEPIIAEMBIX JCHCTBUM M MBICIUTEIIBHBIX MPOIIECCOB,
WX PE3yJbTaTOB M OCHOBAaHWM, HCIOJIL30BaTh MNPUEMBI PEePICKCUM ISl OLEHKHU
CUTyalliu, BHIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATH PEIICHUS IO UX
CHIKECHHIO; IPUHUMATh MOTUBBI U apPTYMEHTBI IPYTHUX MIPU aHAIIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0sl M APYTrHX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MPU aHAIIM3E PE3yIbTaTOB
JeSTEILHOCTH; PU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OLIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOTO YeIoBEKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yabTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro IpeaMeTa
«buonorus» Ha yryONéHHOM YpPOBHE OPHEHTHPOBAHBI Ha oOecredyeHue
npodmIbHOTO 00ydeHHS 00y4aromuxcs: onosoruu. OHU BKITIOYAIOT: CHEIU(DUISCKIE
s OMOJIOTMM Hay4YHbIe 3HAHWS, YMEHHs U CHOCOObI JEHCTBUH TIO OCBOEHHIO,
UHTEPIpETAIMA ¥ TPEeoOpPa30BaHUIO 3HAHWMA, BHUJBI JCSITEIBHOCTH MO TOJIYYCHHUIO
HOBBIX 3HAaHWHA M MX NMPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX, a TaKKe B PEaJbHBIX
KU3HCHHBIX CHUTyalusx. lIpeaMeTHble pe3ynbTaThl NpPEACTAaBICHBI IO TOAaM
U3yUYCHHUSL.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» B 10
K/1acceJOKHBI OTPaXKaTh:



c(OPMHUPOBAHHOCTh, 3HAHUK O MeCT€ M POJU OHOJIOTMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B
MO3HAHUM  3aKOHOB  MPUPOJBI M  PEIIEHUH  MNpodJieM  palroOHAIBHOTO
MIPUPOJIONIOIB30BAHMS, O BKJIAJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OWonoruy; BIAJCHUE CHUCTEMOW OWMOJOTUYECKUX 3HAHUN, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararoIre OMOJIOTUYECKUE TEPMUHBI U TOHATHUS ()KU3Hb, KJIETKA, OPraHU3M,
MeTaboIu3M, TOMEOCTa3, CaMOPETYJISIINSI, CAMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
W3MEHYHMBOCTh, POCT M Pa3BUTHE), OMOJOTHYECKHE Teopuu (KiaeTouHas Teopus T.
[[IBanna, M. Illneinena, P. BupxoBa, XxpoMocoOMHasi TEOpUSI HACIECACTBEHHOCTH T.
Moprana), yuenust (H. 1. BaBuioBa — 0 1ieHTpax MHOT00Opasusi U MPOUCXOKIACHUS
KYJbTYPHBIX pacTeHHUI), 3aKOHBI (€AMHOOOpPA3usi MOTOMKOB II€PBOTO ITOKOJICHHSI,
pacuIerieHusl, YUCTOTHI TaMeT, HE3aBUCUMOT0 HacieaoBaHus I
Menpensi, roMOJIOTHYECKHUX PAOB B HACIEACTBEHHOM n3MeHunBocTr H. U.
BaBunosa), npuHIUNbB (KOMIUIEMEHTAPHOCTH); BJIAJICHUE OCHOBHBIMU METOJAMHU
HAy4YHOTO IIO3HAHWS, WCIOJIB3YEMBIX B OHMOJOTHYCCKUX MCCIICIOBAHUSX KUBBIX
00BEKTOB (OMHUCaHUE, U3MEPEHUE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICIATh CYHIECTBEHHBIE MPHU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCIIe OaKTEpUH,
rpuOOB, pacTEHUM, KMBOTHBIX U YEJIOBEKAa, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHMi, )KUBOTHBIX, YEJIOBEKA, MPOILIECCOB >KU3HEACITEILHOCTH, MPOTEKAIOIINX B
OpraHu3Max pPacTeHUH, )KHBOTHBIX M YEJIOBEKA, OMOJIOTMUECKUX MPOIIECCOB: OOMEHA
BEIIeCTB (MeTabonmM3M), TPEBpAIICHHUS JHEPTUH, OpOKECHHs, aBTOTPO(HOTO W
reTepoTpoHOro TUMOB MUTAaHMS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meilo3a,
ramMeToreHesa, SMOpHOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS, Pa3MHOXKEHHUS,
WHJUBUIyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), B3aUMOJICHCTBUS T'€HOB,
reTepo3nca, UCKYCCTBEHHOIO0 OTOOpa; YMEHHUE YCTAaHABIUBATh B3aUMOCBSI3U MEKIY
OpraHOMJIaMH KJIETKA U MX (PYHKIUSMHU, CTPOCHHEM KIETOK Pa3HBIX TKaHEW M X
GYyHKIMSIMH, MEXIy OpraHaMH M CHCTEMaMH OpraHOB Yy PAacTeHHi, >KUBOTHBIX U
4eJioBeKa U X (QYHKIUAMH, MEXKIY CUCTEMaMH OPraHoOB U UX (QYHKIHMSIMHU, MEKIY
sTamaMu OOMEHa BEIECTB, dTallaMU KJIETOYHOTO IMKJIAa U JKU3HEHHBIX IIHMKJIOB
OpraHu3MOB, JTanamMud SMOPUOHATIBLHOIO pAa3BUTHUS, TEHOTHUIIOM U (PEHOTHUIIOM,
dbeHoTunoM u (akTopamMu Cpeabl OOMTAHHWS; YMEHHUE BBISBISATH OTIWIUTEIBHBIC
MIPU3HAKU KUBBIX CUCTEM, B TOM YHCJIE
pacTeHMi, >KUBOTHBIX U YEJIOBEKA; YMEHHME HCIOJb30BaTh COOTBETCTBYIOIIUE
apTyMEHTBI, OWOJIOTHYECKYI0 TEPMHUHOJIOTHMIO W CHMBOJIMKY IS JOKA3aTelhCTBA
pPOJCTBA OpPraHW3MOB Ppa3HbIX CHUCTEMATUYECKUX TPYIIN; YMEHHE pelaTh
OMOJIOTUYECKUE 3a/Jaud, BBIBISATH PUYHMHHO-CICACTBEHHBIC CBSI3U  MEKIY
HCCIIETyEMbIMUA OMOJIOTUYECKUMU TIPOIIECCAMU U SBJICHUSMM, JI€JlaTh BBIBOJBI U
MPOTHO3bl HA  OCHOBAaHWUU  TOJYYEHHBIXPE3YJIbTATOB; YMEHHUE  BBIMOJHSTH
1a0opaTOPHBIE U MPAKTHIECKUE pabOThI, COOTI01aTh



npaBuia mnpu paboTe ¢ ydeOHbBIM W Ja0OpaTOPHBIM O0OPY/IOBAaHUEM; YMEHHE
BBIJIBUTaTh  TUIIOTE3bl, IPOBEPATh HUX OKCIEPUMEHTAIBHBIMU  CpPEICTBaMH,
dbopMmynupys 1eldb HCCISAOBAHUS, AaHAIM3UPOBATH IOJYYCHHBIC PE3YyJIbTaThl U
JieNaTh BBIBOJBI, YMEHHUE Yy4acTBOBATh B YUYEOHO-MCCIEIOBATENLCKOM paboTe IO
OMOJIOTHUH, DKOJIOTMM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IMIKOJbHBIX HAy4YHBIX
oOIIEeCTB, W MyOJUYHO TMPEACTABISTH IMOJTYYEHHBIE PE3YJbTAThl Ha YYEHHUUECKHUX
KOH(pEepeHIUsIX; yYMEHHE  OICHMBAaTh  JTUYECKHE  aCIEKThl  COBPEMEHHBIX
MCCIIEIOBaHU B 00JIacTH OMOJIOTUM W MEAUIMHBI (KIIOHHPOBaHHUE, MCKYCCTBEHHOE
OIUIOAOTBOPEHUE, HAMNPABICHHOE HW3MEHEHHWE TIE€HOMa W CO3JaHUE TPAHCTEHHBIX
OpraHu3MOB); ~ YMEHHME  OCYIIECTBJISITH  OCO3HaHHBIM  BBIOOp  Oyaymien
npodecCHoHaATBHOM IeATETHHOCTH B 00IaCTH OMOJIOTHH, METUIIUHBI, OMOTEXHOIOTHH,
BETEPUHAPUU, CEJIBCKOTO XO3WCTBA, TMHINEBONH MPOMBIIUICHHOCTH, YTIyOJIATh
MO3HABATENIbHBII HHTEPEC, HAIIPABJICHHBIN Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH
npodeccun W TPOAODKEHHWE OHMOJIOTHYECKOro 00pa3oBaHUS B  OpraHHU3aIUsIX
CpeaHero Npo¢eCcCUOHAIBHOIO U BBICILIEI0 00pa30BaHMUsL.

[IpeameTHBIC pE3yabTaThl OCBOEHHUS ydeOHOro mnpeamera «bwmomorus» B 11
KJ1acceI0JKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHUH O MeCTe€ W pOJU OHOJIOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUpPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHPA, B TIO3HAHWH 3aKOHOB MPUPOJILI U PEIICHUHN IKOJOTHUSCKUX TPOOIeM
YEJI0BEYECTBA, A TAKXKE B PEIICHUH BOIIPOCOB PALIMOHAIILHOTO IPUPOJIONOIB30BAHUS,
U B (OPMUPOBAHUU LIEHHOCTHOTO OTHOIIEHUS K MpPHUpOJE, OOIIECTBY, YEIOBEKY, O
BKJIAJIE POCCHUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;
yMEHUE BJIQJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpask BKIIOYAET ONPEACICHUS
Y TIOHMMaHHUE CYIIHOCTH OCHOBOIIOJATaloIMMnX OMOJOTUYECKUX TEPMUHOB U TOHSITHIM
(Bum, skocucTtema, ouocdepa), OMonoruyeckue Teopuu (PBOJIOMMOHHAS Teopus Y.
JlapBuHa, cUHTETHYECKasi Teopus 3Botonun), yueHus (A. H. CeBeprioBa — o myTsx u
HampaBieHusix 3Bomonuu, B.M. Bepnamckoro — o Ouocdepe), 3aKOHBI
(rermernueckoro paBHoBecws J[x. Xapau u B. BalinOepra, 3apoapIiieBoTo CX0/ICTBA
K. M. bapa), npasmia (Mmuanmyma 1O. JInOnuxa, 3K0JIOrMIeCKON MUpaMU Il SHEPTHH),
runoressl (runores3a «mupa PHK» V.
['unGepra); yMeHuWe BIaJA€Tb OCHOBHBIMH METOJAMH HAyYHOTO TIO3HAHMS,
UCIIONIb3YEMBIMH B OMOJOTHUECKUX HMCCIETOBAHUAX JKUBBIX OOBEKTOB U IKOCHCTEM
(omucanue, u3MEpeHue, HaOIIOJICHHE, SKCIEPUMEHT), CIOCO0aMU BBISIBJICHUS H
OIICHKH aHTPOIOTC€HHBIX U3MEHEHUI B MPUPOJIC; YMEHUE BBIJCISATH CYIICCTBEHHBIC
MpU3HAKU: BUJOB, OMOTEOIIEHO30B, DKOCHUCTEM M OMOCHEpBI, CTaOMIN3HPYIOIIETO,
ABWXKYIIIETO ¥ Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, aIOMaTpU4ecKoro u
CUMIATPUYECKOTO BHA000pA30BaHUs, BIMSHUAA JBWKYIIUX CHJ DBOJIOLWM Ha
reHOQOHI TOMYJISIUU, MPUCIIOCOOIEHHOCTH OPraHUu3MOB K Cpejle OOWTaHwus,
4yepe0oBaHUs HAIPaBJICHHUI 3BOJIIOIUU, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPIUU B



DKOCHUCTEMAX; YMEHHUE YCTAHABIMBATH B3aUMOCBSI3M MEXIY MPOLIECCAMU IBOJIOLNH,
JBIDKYIIMMHM CHJIAMHA AHTPOIIOI€HE3a, KOMIIOHEHTAMHU Pa3jIUu4HbIX 3KOCUCTEM H
MPUCTIOCOOTIEHUSIMU K HUIM OpPTraHU3MOB;

YMEHUE  BBIABIKITh  OTJIMYWTEIBHBIE  NPU3HAKM  JKHUBBIX  CHUCTEM,
IPUCTIOCOOJIEHHOCTh BHJIOB K Cpele oOuTaHus, aOMOTHMYECKUX U OHOTHYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM,  B3aUMOCBS3€l  OpPraHM3MOB B  COOOIIECTBax,
AQHTPOIIOTCHHBIX M3MEHEHMHM B  DKOCUCTEMAaX CBOEH MECTHOCTH; YMEHHE
UCIOJIb30BaTh COOTBETCTBYIOLME APTYMEHTBI, OMOJOIMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY Ul JOKAa3aTeNbCTBA POJCTBA OPraHMW3MOB PA3HBIX CHCTEMATHYECKUX
IpyIIl, B3aUMOCBSA3M OPraHU3MOB U CpeAbl OOUTaHUs, €AUHCTBA YEJIOBEYECKUX pac,
HEOOXOJUMOCTA COXPAaHEHHUS MHOTOOOpa3usi BUAOB M JKOCHCTEM KaK YCIOBHUSA
COCYIIIECTBOBAaHUSI TMPHUPOABl W YEJIOBEYECTBA; yMEHHE peliaTh OMOJIOTHYECKHe
3a1a4M, BBIABIATH NPUUYMHHO-CIECICTBEHHBIE CBSI3M MEXKIY HUCCIENYyEMBIMU
OMOJOTHYECKUMH TIPOIECCAaMH W SIBJICHUSMH, J€NaTh BBIBOABI M TPOTHO3BI Ha
OCHOBAaHWU TOJYYCHHBIX PE3yJbTaTOB; YMEHHE BBINONHATH Ja0OpaTOpHbIE U
MpaKTUYECKHe padoThl, COOII0AATh
npaBuia mpu pabore ¢ ydyeOHbBIM M JaOOpaTOPHBIM OOOPYAOBAaHUEM; YMEHHE
BBIJIBUTaTh  THIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAJIbHBIMU  CpPEICTBaMH,
bopMynpys ILelb MCCIEAOBAHUS, AaHATU3UPOBATh IOJNYyUYEHHBIE pe3yJlbTaThl U
JieNaTh BBIBOJBI, YMEHHE Yy4YacTBOBaTh B y4eOHO-MCCIIENOBATENbCKONW paboTe IO
OMOJIOrMM, SKOJOTMM W MEIULUHE, NPOBOAMMOM Ha 0a3e IMIKOJIbHBIX Hay4YHBIX
oOmiecTB, U MyOJMYHO MPEACTaBIATh IOJIyYEHHBIE PE3YyJbTaThl HA YYEHUYECKHX
KOH(EpEeHIMSIX; YMEHUE OLIEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM >KU3HH,
YyelloBeKa M UEJIOBEYECKHMX pac, O MPUYMHAX, MOCJIEICTBUAX U CIocodax
NPEIOTBPALCHUS TOOATBHBIX H3MEHEHHl B Ouocdepe; yMmMeHHE OCYUIECTBIIATH
OCO3HaHHBIM BBIOOp Oyayuiell mnpodecCHOHAIbHOW [JEATENBHOCTH B  00JacTu
OMOJOTHH,  DKOJIOTUH, TMPHUPOAOIOJIB30BAHUSA,  MEAULMHBI, OHOTEXHOJIOTHH,
IICUXOJIOTHUH, BETEPUHAPHUM, CEJIBCKOIO XO35AKCTBA, IUIIEBOM NPOMBIIIIEHHOCTH,
yIayOssITh TO3HABATENBHBIM WMHTEPEC, HAIPAaBJICHHBI Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH Mpodeccuu U MPOAOIKEHHE OHOJIOTMYecKOro 0o0pa3oBaHHs B
OpraHu3alUsIX CPEIHET0 MPO(PECCHOHATLHOTO U BBICIIET0 00Pa30BaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne i/ HanmenoBaHue pa3jiesioB U TeM KoaundyecTBO 4acoB DJIeKTPOHHBbIE
MPOrpaMMbl (uu¢possbie)
Bcero KOHTpOJIbeIe HpaKaneCKne oﬁpa:;()BaTeJ]],H],[e
paﬁoTbI paﬁoTbI pecypchbl

1 buonorus kak Hayka 1

2 JKuBble cuCTEMBI U UX U3yUEHUE 1

3 buosorus kiaeTku 1 0,5

4 XuMHUecKas opraHusanus KIeTKH 3 0,5
CexsenupoBanue/[HK. Meronb! cTpykTypHOi

5 OHoJIOTUHU 1

6 Tumne! k1eTOK 1

7 OpraHouibl KJIETOK 2 0,5

8 OOMeH BelecTB, META00INU3M 1

9 DU3MOIOTUYECKHE MPOIIECCh 3

10 MonekynsipHasi OM0JI0T s 4

11 JKU3HEHHBIN UK KIIETKU 1




12 Cucrema opranon 7 0,5
13 PazmHuoxenue 1
14 Onrorenes 1
15 I'eneruka yenoBeka 5 1
16 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 3
MNOYPOYHOE IINIAHUPOBAHUE
10 KITACC
Ne Tema ypoka KouunyecTBo 4yacos Hdara DJIeKTPOHHbIE
n/n U3y4YeHHusl | UH(PpOBbIE
Bcero | Konrpoabnbie | Ilpakruueckue o0pa3oBaTejibHbIE
padoThI padoThI pecypcbl
buonorus kak KOMIUIEKCHas HayKa U bu6mmoreka [IOK
1 KaK 4acTh COBPEMEHHOT0 00IIeCTBa 1 1.09.23 https://m.edsoo.ru/863e6122
bubnnorexa [JOK
2 JKuBble cuCTEMBI U X CBOMCTBA 1 8.09.23

https://m.edsoo0.ru/863e6122
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Hcropust oTKpBITUSA U U3YUYEHUS
kietkd. Knerounas teopusi. MeToasl
MOJIEKYJIIPHOW U KJIETOYHOU
ouonorun. [Ipaktuyeckas pabora

bubnnoreka [JOK

«/I3yuenue MeTo/10B KIIETOIHOH 0,5 15.09.23 https://m edsol_I ru/863e6122
O6uonoruu (xpomarorpadus,
anekTpodopes, ruddepeHnnaibLHOe
nentpudyruposanwue, [TLP)»
XuMHUYECKUH COCTaB KJICTKH.
MuHepanbHbIE BEIECTBA KIETKH, HX 22.09.23 Bubmorexa TIOK
GUOIOTHYECKAs POJTb. https://m.eds00.ru/863e6122
Opranudeckue BEeIeCTBAKICTKA —
oenku. JlaboparopHast pabota
«O0Hapy)eHHE OSITKOB C MTOMOIIBIO BuGmorexa [TOK
Ka4eCTBEHHBIX PEAKIUID» . 0.5 29.10.23 https://m.edsoo.ru/863e¢6122
CBoiicTBa, KIaccupuKaIus u
byHKIIUHN OENKOB
OpraHudeckue BeniecTBa KICTKH —
yraeBoibl. OprannyecKue BerecTBa Bu6mmorexa IIOK
KJIETKH — Jiunu/ipl. Hykiennosbie 6.10.23 https://m.edso0.ru/863e6122
kuciotel. JIHK u PHK.
CexBenupoanue JJHK. Metoasl
T€HOMHKH, TPAHCKPUIITOMHUKH,

20.10.23 bubnuorexa [JOK

IPOTEOMHUKH. METO/IBI CTPYKTYpPHOU
OHnoJIOruun

https://m.edsoo.ru/863e6122
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Tunel knerok. [IpokapuoTnueckas

bubnnoreka [JOK

OTallbI.

8 kieTka. CTpoeHue 3yKapuoTH4ecKon 27.10.23
KICTKH https://m.edsoo.ru/863e6122
OnHOMEMOpaHHBICOPTaHOUTBI
KjIeTku. [lomyaBTOHOMHBIE Bu6morexa [JOK

? OpraHOMAbI KJIIETKH: MUTOXOHAPHH, 0.5 3.11.23 https://m.edsoo.ru/863e6122
TUTACTHIBL.

HememOpaHHBIE OpraHOHIBI KIETKH. bu6mmoreka [IOK

10 Crpoenne U GyHKIUH S1pa 10.11.23 https://m.edsoo.ru/863e6122
ACCUMMIISINS U TUCCUMIIISIIIS —

11 JIBE CTOPOHBI MeTabosu3Ma. Tursl 171103 | Dbubmorexa IIOK
0OMeHa BeIecTs. https://m.edsoo.ru/863e6122
ABTOTpO(DHBINA THIT 0OMEHa bu6mmoreka [IOK

12 BeecTs. POTOCHHTE3 1.12.23 https://m.edsoo.ru/863e6122
AHa’poOHbBIE OpraHu3Mbl. Bus bubmmoreka [JOK

13 OpOXKEHUSI. 8.12.23 https://m.edsoo.ru/863e6122
DHeprusiMeMOpaHHOrO TpajueHTa

14 npotoHoB. Cunre3 AT®: pabora 15.12.23 Bubmorexa IIOK
npoTonHoil AT®-cuHTa3HI https://m.edsoo.ru/863e6122

bubnuorexa [JOK

15 Peakunn MaTpu4HOro cCUHTE3a 22.12.23 https:/m.edsoo.ru/863e6122
TpaHckpuIus — MaTpUYHBIHA

16 cunre3 PHK. Tpancsus u eé 291224 | bubmuoreka [IOK

https://m.edsoo.ru/863e6122
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KonnpoBanne amumHokucior. Poib

bubmnorexa [JOK

17 pubocoM B OMocHHTE3e OenKa 12.01.24 https://m.edso0.ru/863e6122
Opranusanuys reHoma y mpokapuor u

8 3yKapuoT. MoJeKyIIsapHbIe 10.01.24 Bu6mmorexa IIOK
MCXaHHU3MBI SKCIIPECCHH I'CHOB y o https://m.edsoo.ru/863e6122
3YKapuoT
JKu3HeHHbIN UMK KIeTKU. [lenenue bubnmoreka [JOK

19 KJICTKH — MHTO3, MEi103 26.01.24 https://m.edso00.ru/863e6122
Opranpl.  CuCTEMBl  OpIaHOB.

20 JlabopaTopHas pabora 0.5 5.02.24 bubmmoreka [JOK
«M3ydyeHue OpraHoB ILBETKOBOT'O https://m.edso0o.ru/863e6122
pacTeHus»

Ornopa Tena opraHu3MoB. [[BukeHue bubnmoreka [JOK

21 OpPraHu3MOB 9.02.24 https://m.edsoo.ru/863e6122
[Iutanue opranusmosllutanue
MMO3BOHOYHBIX KUBOTHBIX.

2 . 16.02.24 bubnmnorexka [JOK

HHICBApUTCIIbHAA  CHCTCMA https://m.edso0.ru/863e6122
YyeJloBeKa
Jpixanue opraHu3aMoB/lpixanue

23 II03BOHOYHBIX  JKUBOTHBIX U 1.03.24 Bubsmorexa LIOK
YenoBeKa https://m.edsoo.ru/863e6122

bubnuorexa [JOK

24 TpaHcnopT BEMIECTB y OPraHU3MOB 15.03.24

https://m.edsoo.ru/863e6122
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KposenocHas cucrema
ITO3BOHOYHBIX XUBOTHBIX U

bubnnoreka [JOK

22.03.24

25 denosexa. Beienenue y https://m.edso0.ru/863e¢6122
OpraHU3MOB. 3alllUTa y OpraHu3MOB
HNMMmyHHas cuctema 4enoBeka.
Pa3npaxumMocTh U peryisius y

26 opranusmMoB ['ymopanbHas 29.03.24 Bubmmorexa IIOK
PeryJsLKS ¥ SHAOKPHHHAS CHCTEMA https://m.edsoo.ru/863e6122
YKUBOTHBIX U YeJIOBEKa
@opMbl pa3MHOKEHHSI OpPraHU3MOB bu6mmoreka [IOK

27 [TonoBoe pa3zmMHO)KeHHE 5.04.24 https://m.edsoo.ru/863e6122
WNunuBunyansHOE pa3BUTHE bubmmorexa [IOK

28 OpPraHU3MOB — OHTOTE€HE3 12.04.24 https://m.edsoo.ru/863e6122
OCHOBHBIE TIOHSATHS U CUMBOJIBI

29 IE€HETHKH.  3aKOHOMEPHOCTH 19.0424 | Dubmorexa [IOK
HaCJIeI0BAHYS IPU3HAKOB. https://m.edsoo.ru/863e6122
MoHornopuaHOe CKpEIIBaHHE.
Huronornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKPEIMBaHUS.

30 P p 26.04.24 bubnuorexa [JOK
AHanmu3upylolee CKpeluBaHme. https://m.edso0o.ru/863e6122
Henonnoe nomuHupoBaHue.
JluruOpuiHoe CKpeIBaHue.
CuernieHHOe HaclIeJOBaHHE

3] IPHU3HAKOB. XPOMOCOMHAs TEOPUS] 3.05.24 Bubmiorexa TIOK

HaCJICACTBCHHOCTH

https://m.edsoo.ru/863e6122
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M3MeHunBOCTh MpHU3HAKOB. Buabl

32 U3MEHYHUBOCTH. MoauduKanoHHas 1 17.05.24 Bbu6mmoreka [IOK
WU3MEHYMBOCTb. | eHOTUIIMYECKas https://m.edsoo.ru/863e6122
U3MEHYUBOCTh. KoMOMHATHBHAS
U3MEHYUBOCTD.

I'eneruka yenoseka. [IpakTuueckas

33 pabora «CocTaBlieHME M aHAIU3 1 24.05.24 bubnmoreka 1IOK
POIOCTIOBHO https://m.edsoo.ru/863e6122
PezepsHnbiit ypok. [loBTOopenue,

34 00001IeHNEe, CUCTEMATU3ALMS 1 bubmmorexa LIOK
3HAHUU https://m.edsoo.ru/863e¢6122

OBIIEEKOJIMYECTBO YACOB IT10 34

[NPOTPAMME
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YUYEBHO-METOJNUYECKOE OBECIHEYUEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UISA YYEHUKA

buonorwus, 10 knacc/ [lonomapésa U.H., Kopawiosa O.A., JlonmmnaT.E.; mox penakuueii [Tonomapépoii M.H., O6mecTBo ¢

orpaHu4eHHON oTBeTCTBeHHOCTHIO M3narennckuii ieHTp « BEHTAHA-I'PA®»; Aximoneproe obmectBo «M3marenserBo «IIpocBenienne)

METOIUYECKHUE MATEPHUAJIbBI IJ151 YUUTEJIA
buomnorus. 10 kmacc. Meroaudeckoe mocooue. Apropbl: MumakoBa Banentnna HukonaeBna, AradponoBa Muaa bopucosna, CuBoriazos

Bnagncnas UBanoBuu

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/863e6122
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