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1. HOACHUMTEJBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTOo mpeameta «buonorus» (yriayOaeHHBIHN
YPOBEHB) JJI CpEAHEro o0IIero oOpa3oBaHus COCTaBlIeHa HA OCHOBAHHUH
CJIEAYIOIINX HOPMATUBHBIX TOKYMEHTOB:

- @enpepanpHbiii 3akoH oT 29.12.2012 1. Ne 273 — ®3 «0O6
obpazoBanuu B Poccuiickoit denepanun.

- @enepanbHblil 3akoH OT 19.12.2023 1. Ne618 — @3 «O BHeceHUMN
n3MeHeHuii B denepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoi
denepanum»

- denepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT
cpenHero  oOmero  oOpa3oBaHWsA,  YTBEPKACHHBIM  IPHKA30M
MunncrepcTBa npocsemiennst Poccuiickon ®@eneparuum ot 17.05.2012 r.
No 413 (¢ usmenenusimu mipuka3z Ne 732 ot 12.08.2022 1., Ne93 or
12.02.2025 1.).

- Ilopsimox opraHmM3ami U OCYIIECTBIIEHUS 00pa30BaTEIbHOM
NEeSATEIbHOCTH IO OCHOBHBIM 00I1€00pa3oBaTENbHBIM IpOrpaMMaM -
oOpa3oBaTeIbHBIM MpOrpaMMaM HauyajJbHOIO OOIIETro, OCHOBHOTO
o0wero u cpeaHero oOmero oOpa3oBaHUs, YTBEP)KIECHHBIA MPHKA30M

MunncrepcTBa npocsemenus Poccuiickont @enepanun ot 22.03.2021 Ne
115.

- IlocranoBnenue [J1aBHOTO TOCYJapCTBEHHOTO CaHUTAPHOIO
Bpaua Poccuiickoit ®enepauun ot 02.006.2026 . Ne 19 «O6
yrBepxaeHnn CII  2.4.2.4283-26 CaHHUTapHO-3IIUIAEMHOJIOTHYECKUE
TpeOOBaHMSI K OpraHu3alusM BOCHUTaHUS M OOy4YEHHMs, OTIbIXa H
O370POBJICHUS IETEH U MOJIOJECKI

- IIpuka3z MunucrepctBa npocsemenuss PO or 26.06.2025 r. Ne
495 «O6 yTBepxkIeHUH  (QeAepaTbHOTO  MepedyHs  y4eOHUKOB,
JOMYIICHHBIX K  HWCIOJIb30BAHUIO TIPU  pealu3aliil  UMEIOIINX
rOCy/IapCTBEHHYI0  aKKpPEAWTAlMI0  O0pa30BaTENbHBIX  MPOrpaMM
HayaJpHOro  OOIIEero, OCHOBHOIO  OOIIEro, cpeaHero  OOIIero
oOpa3oBaHMsI OpPraHU3aLUSIMHU, OCYLIECTBISIOIIUMU 00pa30BaTEIbHYIO
JESITEIbHOCTbY, W YCTAaHOBJIECHUHM MPEJIEIbHOIO CpPOKa HCIOJb30BaHUS
UCKJIIOYCHHBIX YYEOHHKOB U pa3pabOTaHHBIX B KOMIUIEKTE C HHUMHU
y4eOHBIX TTOCOOHIA.

- IIpuka3 MunucrepcrBa npocsenienuss Poccuiickonn denepanuu
or 23.07.2025 Ne 551 «O06 ytBepxkacHUN (HeaepalibHOTO TMepeyHs
AJIEKTPOHHBIX  O0Opa3oBaTENBHBIX  PECYpPCOB,  JIOMYIICHHBIX K



UCIOJB30BAaHUIO TMPH  pealu3alii HUMEIOIIUX  TOCYJapCTBEHHYIO
aKKpeauTaluo oopazoBartenbHbIX mporpamm HOO, OO0, COO»

- OcHoBHasi oOpa3oBaTelibHasi MporpaMma CpeaHEero OOIIEero
oopazoBanust MKOVY «Cysyuckas COL Nely» (yTBepikieHa mpHKazoMm
no MKOVY «Cysynckas COIII Nel» Ne 65 ot 31.08.2023 r., ¢
m3meHeHusiMu: nipuka3 Ne 50 ot 24.06.2024 r., Ne80 ot 27.08.2024 r.,
Ne61 ot 01.08.2025 ., Ne 72/2 ot 31.08.2026 1.).

C yueTroMm HH()OPMALIMOHHO-METOIUIECKUX MATEPHAIIOB:

- MenepanbHas oOpa3zoBarenbHas MporpaMMa CpEeAHEro OOIIero
oOpazoBanus (mpukaz MuHHCTepcTBa MpocBemeHuss Poccuiickoit
®enepauun ot 18.05.2023 r. Ne371), usmenenus: npukaz Ne 1028 or
27.12.2023 r., Nel71 ot 19.03.2024 1., Ne62 ot 01.02.2024 1., Ne704 ot
09.10.2024 r., Ne729 ot 08.10.2025 1.

@enepanibHas pabodas MporpaMma CpeIHEro oomero oOpa3oBaHUS.
buonorua.  YrmyOnmenueii  ypoBeHb.  [ns  10-11  knaccos
oOpa3zoBaTenbHbIX opranuzanuii. Mocksa, 2025 r.

Lenp nzyuenus: yueOHoro npeamMera «bruonorus» Ha yriryOJI€HHOM
YpOBHE — OBJIaJIcHHE OOYy4YalOMUMHUCS 3HAHUSIMHU O CTPYKTYpHO-
(GYHKIMOHATIBPHOM OpraHW3allMM KUBBIX CHUCTEM pa3HOTO paHra u
NpUOOPETEHUE YMEHHMI HCIOJb30BaTh ITH 3HAHUA B (POPMUPOBAHHUU
WHTEpeca K onpeAesi€HHON o01actu mpodeccuoHaaIbHON AeSTEIbHOCTH,
CBSA3aHHOW ¢ Owuojorued, WiM K BBIOOPY Y4eOHOro 3aBeJCHUS A
MPOJIOJDKEHUS OMOJIOTHYECKOT0 00pa30BaHus.

JlocTikeHue 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CISAYIONINX 3a/1ay:

OCBOCHHE OOYYAIOUIUMUCS CHUCTEMBbI OHMOJIOTUYECKUX 3HAHWM: 00
OCHOBHBIX OHMOJIOTHYECKUX TEOPHUSX, KOHIICTIIHIX, TUIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX M TpaBUjiaX, COCTABJISIONIMX  COBPEMEHHYIO
CCTECTBEHHO-HAYYHYI0 KapTHHY MHpa; O CTPOSHWH, MHOT000pa3uu H
OCOOCHHOCTSIX OMOJOTMYECKUX CHCTeM (KJIeTKa, OpraHu3M, MOMYJISIIHS,
BUJ, OWoreoneHo3, Ouocdepa); O BHIJAOIMIMXCSI OTKPBITUAX U
COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaroIIMXCcsi C METOJaMU TIO3HAHUS IKUBOU
NPUPOABI:  HMCCIIEIOBATCILCKUMH  METOJaMH  OMOJIOTUYECKHX  HAyK
(MOJIEKYJISIPHOM W KJIETOYHOM OWOJOTUM, IMOPHOJOTHMH U OHOJOTHUH
pa3BUTHS, TEHETHKH W CENEKIMH, OMOTEXHOJOTUA W CHUHTETHYECKOU



OMOJIOrMY, NAJEOHTOJIOTHH, 3KOJIOTHMH); METOAAaMHU CaMOCTOATEIbHOIO
POBEJCHUS OMOJIOTHUYECKUX MCCIIeI0OBAaHUM B 1a00paTopuu U B MPUPOJIE
(HabnroieHue, U3MEpPEHNE, IKCIIEPUMEHT, MOJIEIIMPOBAHHUE);

OBJIaZICHHE 00YYarOIMMHCS YMEHUSIMU: CAMOCTOSITEIbHO HAXO/IUTb,
aHAJIM3UpOBaTh M  MCMOJB30BaTh OWMOJOTHYECKYI0  HH(pOpMaImio;
MOJIb30BAaThCs  OMOJIOTMUYECKOM  TEPMUHOJIOTHEH U CHUMBOJIUKOM;
YCTaHABIMBATh CBSA3b MEXKIY pa3BUTHEM OMOJOTMM M COLMAJIBHO-
HPKOHOMUYECKUMHU M HSKOJIOTMUYECKMMH Npo0JIeMaMu 4eJIOBEYECTBa;
OLICHMBATh IIOCJIEJICTBHUS CBOECH JACATEIBHOCTH II0 OTHOLIECHUIO K
OKpY’KaloIllel MPUPOJHOHN Cpelie, COOCTBEHHOMY 3J0POBBIO U 370POBBIO
OKPY>KaIOIIHUX JIt0/Iei; 000CHOBBIBAThH M COOJIIOIaTh MEPHI TPODUITAKTUKA
MHQEKINOHHBIX 3a00JIeBaHMI, NpaBUiia [OBEACHUS B MPUPOAE U
obOecnieueHrss 0€30IIaCHOCTH COOCTBEHHOM  KU3HEICSATEIBHOCTH B
YpE3BbIYANHBIX CHUTyalUsAX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa,
XapaKTEepU30BaTh COBPEMEHHBIE HAY4YHBIE OTKpBITUA B 00nacTu
Omooruu;

pa3BUTHE y OOYyYarOUUMXCSd WHTEUIEKTyaJIbHBIX WU TBOPYECKUX
CHOCOOHOCTEN B MpPOLECCE 3HAKOMCTBA C BBIIAIOIMMUCS OTKPBITUAMU U
COBPEMEHHBIMH HCCIEIOBAaHUSIMU B OHOJIOTMHM, pEIIAEMBIMU  €I0

npobJsieMamu, METOJI0JI0TUEN OHMOJIOTUYECKOTO HCCIICIOBAHUS,
MIPOBEICHUS AKCTIICPUMEHTAIIbHBIX HCCIIENOBAHNH, pelieHus
OMOJIOTMYECKUX 33Jlad, MOJICIIMPOBAHHUS OHOJOTHUYECKUX OOBEKTOB H
MIPOIICCCOB;

BOCIIUTAaHUE Yy OOYy4YalOIIMXCA LEHHOCTHOIO OTHOUIEHUS K >KMBOM
OpUpOAE B LEJIOM U K OTIEIbHBIM €€ OOBEeKTaM U SBJICHUSIM;
dbopMUpPOBAaHHUE DSKOJIOTHYECKOM, T€HETHMYECKON TPaMOTHOCTH, OOIICH
KYJbTYpbl TOBEJICHUSI B MPHUPOJE; WHTETPALUA E€CTECTBEHHO-HAYUYHBIX
3HAHUI;

npruoOpeTeHrne 00y4arouMMUC KOMIETEHTHOCTA B PalMOHAIBHOM
MPUPOJIONIOIB30BaHUU (COOJIIOCHUE TPaBWI TOBEACHUS B MPUPOJIE,
OXpaHbl BHUJOB, JKOCHCTEM, Ouochepsl), COXpaHEHUH COOCTBEHHOTO
3M0pPOBbSl U 3/0pPOBbS OKpYXKalOIIUX Jtojed (coOdrofeHus Mep
npOQUIAKTUKA 3a00s1eBaHuH, oOecrieueHue 0e30macHOCTH
KUBHEJEATECIbHOCTY B  UYPE3BBIYAMHBIX CHUTYalMSIX MPUPOJHOTO U
TEXHOT€HHOT'O XapakTepa) Ha OCHOBE HCIOJIb30BaHUS OMOJOTMYECKHX
3HAHUU U YMEHHUW B IOBCEHEBHOM JKU3HHU,

CO37aHME YCJIOBHMA JUIsi OCO3HAHHOTO BBIOOpAa OOYYAOIIMMUCS
WHJMBUAYaAJbHOW 00pa30BaTebHOM TPACKTOPUHU, CIOCOOCTBYIOIICH



HocJeyomemMy npoQecCHOHATBLHOMY CaMOoOIIpeIEIeHUIO, B
COOTBETCTBUHM C WHAMBHIYAJIbHBIMH HWHTEpECaMHd U MOTPEOHOCTIMU
peruoHa.

OT00p oOpraHu3allMOHHBIX (OPM, METOJOB U CPEACTB OOyUYEHUS
OMOJIOTHH OCYIIECTBISIETCS C Y4€TOM CHEHM(PHUKU €ro COJAEp)KaHUs U
HaMpaBJICHHOCTH Ha MPOAOJDKEHHE OHOJIOruyeckoro oOpa3oBaHUS B
OpTaHU3aIMIX CPEAHET0 NPOPECCUOHATBFHOTO U BBICIIET0 00pa30BaHHUA.

OOsi3aTeNIbHBIM ~ yCIIOBUEM @pu  OOyuyeHHMHM OHONOTMH  Ha
yrIyOnéHHOM  ypOBHE  SBISIETCA  IPOBEJCHHE J1aOOpaTOpHBIX U
npakTHueckux pador. Takke ydacthe oOOydyaroluxcs B BBINOJHEHUU
NPOEKTHBIX M Y4eOHO-HCCIENOBATENbCKUX pPAa0OT, TeMaThKa KOTOPBIX
ONpENENsAeTCsl YYMTEJIEM Ha OCHOBE HUMEIOUIMXCA MaTepuaibHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.

MECTO VYYEBHOI'O NPEIMETA «bBHOJOI'US» B
YYEBHOM IIVIAHE

l'onma Kon-Bo uacoB B| Koiu-Bo yueOHbix | Bcero uacom
oOy4deH HEJIEIb 3a
us y4eOHBIN TOJ
10 kmacc 3 34 102
11 xnace 3 34 102
204 gaca 3a Kypc

®OPMBbI YYETA PABOYEN ITIPOT'PAMMBI BOCITUTAHUSA

Peanuzauus BOCIIUTATEIBHOIO MOTEHLMANA YPOKOB

MPEe1yCMaTPUBAETCS B CIAEAYIOIIEM:

1. MakcumanabHOE HMCHOJb30BaHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH
colepkanusi ~ ydyeOHoro  mpeamera  «Pycckuit  A3bIK» A
dbopmMupoBaHUsT 'y OOYYaIOIIMXCS POCCHUUCKUX  TPaJAUIIMOHHBIX
JIYXOBHO-HPABCTBEHHBIX 151 COLIMOKYJIbTYPHBIX LIEHHOCTEN,
POCCHUHCKOIO MCTOPUYECKOIO CO3HAHHsS HAa OCHOBE HCTOPUYECKOIO

IIPOCBCUICHU A, HOI[60p COOTBCTCTBYIOHLICTO COACPKAHUA YPOKOB,



3aJlaHAl, BCIOMOIATEJIbHBIX MaTEpPHaJIOB, MPOOJEMHBIX CHUTyalUl

TUTST OOCY K ICHUH.

2. Bxmiouenne B pabouyio mporpaMmy LEJEBBIX OPHUEHTHUPOB
PE3yJbTAaTOB BOCHUTAHHUS, UX YUYET B ONPENECICHUN BOCIIUTATENBHBIX

3a7a4 YPOKOB, 3aHATHI.

3. Bxirouenne B pabodyro mporpaMMy TEMAaTHKHA B COOTBETCTBHH C

KaJICHAAPHBIM I1IJIaHOM BOCHUTATEIIHLHOMN pa6OTBI.

4. BI)I60p MCTOJOB, MCTOJUK, TGXHOHOFHﬁ, OKa3bIBAOIINX
BOCIIMTATCIBHOC BOSHGﬁCTBH@ Ha JIMYHOCTb B COOTBCTCTBHHU C
BOCIIMTATCIBbHBIM HACAJIOM, LCJIBIO H 3adadyaMHd BOCIIMTAaHUA,
HCJICBBIMHU OPHUCHTHUPAMHN PC3YJIbTATOB BOCIHTAHUA, PCaIn3alnro

IIPUOPUTCTA BOCIINTAHUS B y‘-IG6H0ﬁ ACATCIIBHOCTH.

5. [lpuBriedueHre BHUMaHUSI 00Y4YalOMIUXCsl K IIEHHOCTHOMY aCHEKTY
M3y4yaeMbIX Ha ypoKax TPEAMETOB, SBJICHUA U  COOBITHHA,
WHUIIMAPOBAaHUE OOCYXKJEHUW, BBICKA3bIBAHUM CBOETO0 MHEHUS,
BBIPAOOTKM CBOETO JUYHOCTHOTO OTHOIICHHS K HU3Y4aeMbIM

COOBITHSM, SIBIICHUSIM, JIUIAM.

6. [lpumeHeHnne WHTEPAKTUBHBIX GoOpM y4dyeOHOM paboOThl -
WHTEJUICKTYalIbHBIX, CTUMYJIUPYIOITUX M03HABATEIHLHYIO
MOTHBAIINIO0, UTPOBBIX METOJUK, NUCKYCCHH, JAIONUX BO3MOYKHOCTH
MPUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JHAIIOTA; TPYMIOBON
paboThl, KOTOpasi YYUT CTPOUTH OTHOIICHUS U JICUCTBOBATh B

KOMaH/I€, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBITTUICHHUS.

7. IToOyxxneHne 0O0y4aromuxcsi CoOJI0IaTh HOPMBI  [OBEACHUS,
mpaBujia OOIIEHHWS CO CBEPCTHHKAMH M I€Jarorn4eCKuMHU

paOOTHUKAaMH, COOTBETCTBYIOUIME YKJIaAy oO1eo0pa3oBaTebHOM



OpraHu3alliy, YCTAHOBIEHHE U MOMJEPXKKY JI0OpOKENIATETbHON

aTMOCQEpHI.
8.  Opranusarnus HACTaBHUYECTBA MOTHBHPOBAaHHBIX 1
SPYAUPOBAHHBIX 00yJarOIuXCsI HaJI HEYCITCBAIOIIIMMHU

OAHOKJIaCCHUKaMHM, B TOM YHCJICE C 0COOBIMU 06pa30BaTeJ'IBHBIMI/I
HOTpe6HOCT51MI/I, JaromIcro O6y‘{aI-OHII/IMCH COIUaJIbHO 3HAYUMBbIN

OIIBIT COTPYAHHUYCCTBA U B3aUMHOU IIOMOIIIH,

9. VnaumuupoBanwue u MOJICPIKKa HCCIICIOBATEIBECKOM
NEATeIbBHOCTH  OOydYaromuxcs, IUTAHUPOBAaHHWE U BBITIOJHCHHUE
WHIUBUAYAJIbHBIX W TPYIIOBBIX IIPOCKTOB  BOCIHMTATEIHHOM

HaITpaBJICHHOCTH.

2. COAEP)KAHUE YYEBHOI'O IPEIMETA, YYEBHOI'O
KYPCA, YYEBHOT'O MO Y JIA.

10 KJIACC

Conepxanue TpPOTrpaMMbl, BBIJICJICHHOE KYpPCUBOM, HE BXOJUT B
IIPOBEPKY rocyAaapcTBeHHOM urorooi arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak HaykKa

CoBpeMeHHas OMoJIOTHUsSI — KOMIUIEKCHas Hayka. Kparkas uctopus
pa3BuTUs Ouosioruu. buosorndyeckue HaAyKd ¢ U3y4aeMble HMU
npoOsiembl. DyHIaMEHTAJIbHBIC, MPUKIAJAHBIE W TOMCKOBBIC HAay4YHBIE
UCCJIeI0BaHUs B OMOJIOTHH.

3HadeHune Ouosioruu B OPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-
HaydyHOM KapTuHbl Mmupa. llpodeccun, cBs3aHHBIE C OHOJIOTHEH.
3HayeHWe OHOJIOTUM B TMPAKTUYECKOW JEATEIbHOCTH 4YeJloBeKa:
MEJIUIIMHE, CEILCKOM XO03SIMCTBE, TPOMBIIIJIEHHOCTH, OXPaHE MPUPOJIBI.

JemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mengnens, B. 1. Bepuaackuu, W. I1. [TaBnos, U.
N. MeunukoB, H. WM. Basuno, H. B. Tumodeen-Pecorckuii, JIx.
Yorcon, ®@. Kpuk, /1. K. benses.



Tabmumpl w1 cxembl: «CBsA3b OMONIOTUM C JIPYTMMH HayKaMu»,
«CucreMa OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3y4Y€HHUE

Kuble cuctembl Kak mpeamMeT uzydeHusi Oumosioruu. CBOMCTBa
JKUBBIX CHCTEM: EIMHCTBO XWUMHMUYECKOTO COCTaBa, AUCKPETHOCTh U
L[EJIOCTHOCTD, CII0KHOCTh U YNOPSAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHHu3aLus, CaMOBOCIIPOU3BEECHUE, pa3apaxKuMoCTh,
U3MEHYUBOCTb, POCT U PA3BUTHE.

YpoBHU OpraHU3alMU KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIM, OPraHU3MEHHBIM, MOMYIALMHOHHO-BUAOBOM, 3KOCUCTEMHBIN
(OuoreonienotTnueckuii), Ouocdepnsiii. Ilpoueccel, mpoucxopsmue B
KUBBIX cucreMax. OCHOBHblE Npu3HAKU >kuBoro. JKu3Hp kak ¢opma
CYILECTBOBaHMsI MaTepud. Hayku, wn3yyarolmue >»KHUBBIE CHUCTEMBI Ha
Pa3HBIX YPOBHAX OpraHU3aLMUU.

N3yyenue >KUBBIX cuUCTEM. MeToapl OHOJOTrMYECKON HAYKH.
HabGnronenue, namepeHue, 3KCIIEPUMEHT, CUCTEMATHU3alUsl, METaaHAIIU3.
[IoHsTE O 3aBUCHMMOM M HE3aBUCUMOW INepeMeHHOM. llnaHupoBanue
skcnepumenTa. IlocraHoBka M mposepka runore3. Hynesas rumoresa.
[lonatue BBIOOPKM M €€ JOCTOBEPHOCTh. Pazdpoc B OMOJOTHUECKUX
naHHbIX. OIEHKa JOCTOBEPHOCTH NOJIYYEHHBIX PE3yNbTaToB. [IprumHBI
VUCKAKEHHSI PpEe3yJbTaTOB »JKclepuMeHTa. [loHsATHE CTaTHCTUYECKOro
TeCcTA.

JlemoHcTpanuu

Tabmuubt u  cxembl:  «OCHOBHbIE  TPU3HAKU  JKU3HW,
«buonornueckue cucremp», «CBOWCTBA KUBOW MaTEpum», «YPOBHHU
OpraHu3alrU KUBOU NMPUPOAbD, «CTpoeHUE KUBOTHOU KIETKW», « TkaHH
KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJOBEYECKOTO  OpPraHU3May,
«buoreonenos», «buochepa», «MeToabl U3y4eHUS )KUBOU MPUPOJIBI».

O6opynoBanue: jabopaTopHOe O0OOpYyAOBaHUE [JISI TPOBEIACHUS
HAOJIIOICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «l/crnonap30BaHuE Pa3IMYHbIX METOIOB MPH
V3YYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knetka — cTpykTypHO-(QYHKIMOHaIbHAs €AUHUIA >KHUBOTO.
Uctopus otkpeitus kietku. Padotsr P. I'yka, A. JleBenryka. Kiierounas
teopust (T. IBann, M. IIneitnen, P. BupxoB). OCHOBHbBIE MOJOKEHUS
COBPEMEHHOU KJIETOYHON TEOPUHU.



MeToapl MOJEKYISPHOW MU KJIETOYHOM OHMOJOTHMH: MHUKPOCKOIIHS,
xpomaTtorpadus, aneKTpodopes, METO/T MEYEHBIX aTOMOB,
muddeperHnanbHoe UEHTPUGYTUPOBAHUE, KYJIbTUBHUPOBAHUE KIIETOK.
Uszyuenue ¢uxcuposanuvix Kiemok. DIEKTPOHHAS MHUKPOCKOIUSI.
Konghoxanvnasa muxpockonus. Bumanvnoe (npusicusnennoe) uzyueHue
KJIeMOK.

JdeMoHCcTpaIMuK

[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. Ilneiinen, P.
Bupxos, K. M. bap.

Tabmumt u cxeMbl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIN
MUKPOCKOT», «IcTOpUs pa3BUTHSI METOJ0B MUKPOCKOTIHI).

O6opyaoBanue: CBETOBOM  MHMKPOCKOIl,  MHKpONpenaparsbl
pPacCTUTENBHBIX, )KUBOTHBIX M OAKTEpUATBHBIX KJIETOK.

IpakTnueckas padora «3ydeHue METOI0B KIETOUHONU OUOJIOTUH
(xpomarorpadus, anexTpodopes, nuddepeHranTbHoe
ueHtpudyruponanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMUYECKUAMN COCTaB KJIETKH. Maxkpo-, MUKPO- 51
YIABTPAMHUKPOIJIEMEHTEI. Boa u €€ posib Kak pacTBOPUTENS, PEArcHTa,
y4acTUE€ B CTPYKTYPUPOBAHUU KJIETKU, TEIUIOPETYyIaiuu. MuHepalbHbIC
BEII[ECTBA KJIETKHU, UX OMoyioruueckasi poiib. Pojib KaTHOHOB M aHUOHOB B
KJIETKE.

Opranuyeckre BEUIECTBA KIETKH. buonornyeckue mNOIUMEPBHI.
benku. AMHMHOKUCIOTHBIM cocTaB OenkoB. CTpYyKTyphl O€IKOBOM
MoJsekyibl. [lepBudHas cTpykTypa Oenka, menTuHas cBsizb. Bropuunas,
TpPETUYHAsI, YeTBEpTUYHAsI CTPYKTYphl. [leHatypanus. CBoiCTBa OEIKOB.
Knaccuduxanus 6enxoB. buonorudeckue GyHKimuu 0enkoB. [lpuoHul.

VYraneBoasl. MoHoOcaxapulibl, AWCaXapuibl, OJUTOCAXapUIbl W
noscaxapuabl. OOIIMIA M1aH CTPOEHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA
yraeBoAoB. buonornueckue GyHKIUN yTrIeBOAOB.

Jlunmuaet. T'uapodunbHo-THAPOGOOHBIE cBoiicTBa. Kiaccudukarms
munuaoB.  Tpurnunepuasl,  pocomunuasl, BOCKH,  CTEPOHIBI.
buonorunueckue pynkiun aunuaoB. OOnme cBOWCTBA OMOJOTHUECKUX
MeMOpaH —  TEKyd4ecCTh, CIIOCOOHOCTh K  CaMO3aMbIKaHHIO,
MOJTYNPOHUIIAEMOCTb.

Hyxneunosesie kucnorsl. [IHK u PHK. CrpoeHue HyKIE€MHOBBIX
kucinoT. Hykneoruapl. [lpuHumn komrmemeHnTapHoctu. IIpaBuio



Yapradda. Crpykrypa JJHK — aBoitHas crimpans. MecToHaxoxaeHne U
ounonornueckue pynkmun JJHK. Buaer PHK. @ynkiuun PHK B knetke.

Crpoenne Monekynsl AT®. Makposprudeckue CBsI3U B MOJIEKYJIE
AT®. buonornueckue ¢pyakuuun ATD. BoccTaHOBICHHBIC IEPEHOCUHKH,
ux (QYHKIUU B KIeTKe. [[pyeue wykneosuompugochamor (HTD).
CexBenupoBanue JIHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CtpykTypHas Owuosiorus: Ouoxumuyeckue u Ouodusnyeckue
MCCJIEIOBAHMSI COCTaBa U IMPOCTPAHCTBEHHOW CTPYKTYPhl OHMOMOJIEKYI.
Mooenuposanue cmpykmypol u QyHKyutl OUOMONEKYT U UX KOMNJIEKCOS.
Komnvromepnouti ouzaiuin u opeanuyeckuti cunme3s OUOMONEKY U UX
HEeNnpuUpoOHbIX AHATIO208.

JlemoHcTpanuu

[Hoptpersr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P.
®panknuH, ©. Canrep, C. [Ipy3unep.

Hunarpammel: «Pacnipenenenre XuMHYECKUX 3JIEMEHTOB B HEKUBOU
npupoie», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubr u cxemsl: «llepuogmdeckass TaOIUIAa XUMHUYECKHUX
aeMeHTOB», «CTpoeHuEe MOJICKYJbl BOAbI», «BellecTtBa B cocTaBe
opraHu3zMoBy», «CTpoeHue MoJeKkynbl Oenka», «CTpyKTypbl OEJIKOBOU
MOJEKYIbD, «CTpoeHHue MOJEKYd YIIeBOAOBY», «CTpoeHHe MOJIEKYI
TUnuI0By», «HykinenHoBbie KUCIOTh, «CTpoeHHre MOoJIeKYyJIbl ATD.

O6opynoBaHue: XUMHUYECKasl MOCyAa U 000PyI0BaHHE.

JlaGopaTopuasi pa6ora «OOHapyxeHHE OCJIKOB C IMOMOIIBIO
KaueCTBEHHBIX PEAKIIUI.

JlaGopaTopnass padora «lccienoBaHne HYKJIECHHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl  KJIETOK:  JyKapuoOTHYecKass W MPOKapUOTUYECKas.
CtpykTypHO-GYHKIIMOHATBHBIE 00pa30BaHUs KJICTKHU.

CtpoeHue nmnpokapuoTHyeckod  kieTku. KierouHas  CTeHKa
Oaktepuii u apxeil. (OCOOEHHOCTH CTPOCHHS TeTepoTpodHON U
aBTOTPO(HON MPOKAPUOTUYECKUX KJIETOK. MecTo U poJib MPOKapHoT B

OMOLIEHO3aX.

Crpoerrie u (YHKIIMOHUPOBAHHE JYKAPUOTHUYECKON  KIIETKHU.
[Imazmartnyeckas MeMOpaHa (mazmanemMma). Crpykrypa
IJ1a3MaTUYECKOU MEMOpaHBHl. Tpaucnopr BELIECTB yepes

MJIa3MaTHYECKYI0 MeMOpaHy: mnaccuBHbIM (muddys3us, oOneruéHHas



mud¢y3us), aKTUBHBIA  (MEPBUYHBIN M BTOPUYHBIM  aKTHUBHBIN
tpancnopt). [lomynmponuraemocts  MeMmOpanbsl. PabGota  HaTpwmii-
KaJIMEBOI0 Hacoca. ODHJOIMTO3: MUHOLMUTO3, (Parouuro3. DK30LMTO3.
Knerounas crenka. CTpykTypa u GyHKIIMU KIETOYHOW CTEHKH PACTCHHUIA,
rpuboB.

[urorutazma. I{uto30mb. IluTockener. J[BuMKeHWE IHUTOIIA3MBI.
Opranouasl  kietkd.  OnHOMEMOpaHHBIE ~ OPraHOWAbl  KIIETKHU:
snpomnasmaruueckas cetb (DIIC), anmapar ['onbmku, JU30COMBI, UX
cTpoeHue W ¢GyHKIMH. B3auMOCBsI3b OIHOMEMOpaHHBIX OpPraHOWIOB
kieTkd. CTpoeHHe TpaHyJSIPHOTO PETUKyIyma. Mexanusm nanpaenenusl
oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3 KJIETOUHBIX
MeMOpaH. ['maakuii (arpaHyJsipHbBIN) 3HAOIIA3MATUYECKUN PETUKYITYM.
CekperopHast ¢yskuusa anmnapata [onbmxu. Moouguxayus 6enxos &
annapame [onvoxcu. Copmupoexka Oenkoe 6 annapame [ 0nb0xcu.
TpancnopT BemecTB B KJIETKE. Bakyolld pacTUTENBHBIX KJIETOK.
Knerounsriit cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOWABI KIETKA: MUTOXOHIPHUH, MIIACTHUBI.
Ipoucxoaxcoenue mumoxonopui u naacmud. Cumobuoeenez (K.C.
Mepeoackosckuti, JI. Mapeyauc). CtpoeHue U GyHKIIMA MUTOXOHIPHUIN U
minactun.  [lepBuuHble,  BTOpPUYHBIE UM CJIOXKHBIE  ILJIACTU]IBI
(OTOCUHTE3UPYIOIIUX ~ JYKAPUOT.  XJIOPOIIACTBI,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranowanl kjieTku Crpoenne U GyHKIUA
HEMEMOpaHHBIX OPraHOUJOB KIETKH. Pubocombl. [Ipomescymounsie
Gunamenmol. MUKPOPUIAMEHTBl. AKMUHOBblE  MUKPODUIAMEHMBL.
MpIlIeuHbIe KIETKH. AKMUHOBble KOMNOHEHMbl HEeMbIUEYHBIX KIEmOK.
Muxkpotpy6ouku. Knetounsiii nientp. CTpoeHHe U ABUKCHHUE KTYTHKOB
U pecHuuyek. Mukporpybouku 1uTominasmel. llenTpuons. bHenku,
accoyuupo8anHvle € MUKPOQDUIAMEHMAMU U  MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

Anpo. OOGonouka siapa, XpOMaTHH, KapHoIUIa3Mma, SAPBIIKH, HUX
cTpoenue u QpyHkiuu. SnepHsiii 0enkoBbiil MaTpuke. [IpocTpancTBeHHOE
pacnoyioKEeHUe XpoMOcOM B HUHTepha3zHOM dlpe. IyxpomamuH u
eemepoxpomamut. benku XpomMaTMHa — TUCTOHBI. /[uHamMuxa s0epHOl
06on0uKU 8 Mumose. foepHuitl mpancnopm.

Kinerounsle BkitoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIIETOK
AYKapuoT (pacTUTENHLHOM, J)KUBOTHOM, TPUOHOI).

JemoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmumpt u  cxembl: «CTpoeHHE DJYKapUOTUYECKOW KIIETKH,
«CTpoeHue XUBOTHON KIETKW», «CTPOCHUE PACTUTENBHON KIETKWY,
«CtpoeHue MHUTOXOHApUM», «Anpo», «CTpoeHHe NpPOKAPUOTUYECKOM
KJIETKI.

OOopynoBaHue:  CBETOBOM  MHUKPOCKONI,  MHKpPOIIpEnaparsbl
paCTUTENbHBIX, >KUBOTHBIX KJIETOK, MHKpOIpenaparbl OaKkTepHalbHBIX
KJIETOK.

JlabopaTopnasi padora «l3yueHHne CTpPOEHHUs KIETOK Pa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckass padora  «/3ydyeHHe  CBOWCTB  KJIETOYHOMU
MeMOpaHbD».

Jlabopatopnass  pabdora  «lccnemoBaHume — mIasmMoiauza WU
JIETJIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX».

IIpakTuyeckass padora «l3ydyeHrne HABWIKEHUS ILUTOIIA3MBI B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccuMWISILIMSL. M TUCCUMWISILIMSL — JIBE CTOPOHBI METadOIM3Ma.
Tunbl oOMeHa BemIeCTB: aBTOTPOHBIM U TeTepoTpodHBIA. YdacTue
KHCIIOpoJa B OOMEHHBIX IIpOlLIecCax. DHEPreTMYeckoe oOecredeHue
kietku: npespamieHne AT® B oOMeHHbIX Mporieccax. DepMeHTaTUBHBIN
XapakTep peakluuid KjaeToyHoro mMeradbonuszMa. OepMeHThl, X CTpPOEHHE,
cBoOicTBa 1 MexaHu3M jeictBua. Kodhepmentol. Otauuns pepMeHTOB OT
HEOPTraHWYECKUX  KaTalu3aTopoB.  benku-akTUBAaTOpbl U OENKU-
UHTUOUTOPBI. 3aBHCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEaKkUUid OT
pa3snuYHBIX (AKTOPOB.

[IepBUYHBINA CUHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTES.
AHOKCUceHHbII U OKCUCeHHbIU  (pomocunmes y  bakmepuii.
Cseemocobuparowjue nuemMeHmsl U HNUSMEHMbl PEaKyuoHHO20 YeHmpda.
Ponwr xsopomiactoB B mpoiiecce ¢otocuHTe3a. CBeToBas U TEMHOBas
dazel.  @Pomoowixanue, Cs, Cu. u CAM-munvr gomocunmesa.
[IponyktuBHOCTH (hoTOCHHTE3a. BrnmsiHme pasnuyHbix (HAaKTOPOB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTES. Pa3noobOpasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIIUPYIOIHE  OakTepuH, Kele300aKTepuu, CepodaKTepHH,
BOJIOPOJHbIEC OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.



Anaspobubie opranusmMbl. Bunasl 6poxkenus. [Ipoayktel 6poxeHus
U UX HCIOJH30BAaHHUE YEIOBEKOM. AHa’dpOOHBIE MHKPOOPTAHH3MBI Kak
00BEKThI OMOTEXHOJIOTUU U BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE  OpraHu3Mbl.  JTambl  JHEPreTUYECKOro  OOMeHa.
[TogroroBuTtenbHbIN 3Tamn. ['NUKOIN3 — OECKUCIOPOAHOE pacUICIICHUE
TJTFOKO3BI.

buosiornueckoe OKHUCIEHHE, WM KJIETOYHOE JbixaHue. Poib
MUTOXOHJPUIA B TIpolieccax OMOJIOrMueckoro okucienud. l{ukmnyueckue
peakuuu. OxucnuTenbHoe QocopunrpoBanue. IHepeus MemOPaHHO20
epaouenma npomonos. Cumwmes AT®: paboma npomonnou ATD-
cunmasvl. llpenmyniectBa a’poOHOro myTh OOMEHa BEIIECTB NEPEN
aHa’pOOHBIM. DP(HEKTUBHOCTH IPHEPIETUIECKOTO OOMEHA.

JlemoHcTpanuu

[Toptpetsr: Ix. [Ipuctinu, K. A. Tumupszes, C. H. Bunorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupl U cxeMbl: «DOTOCUHTE3», «IHEPreTUUECKUM OOMEHY,
«buocunres 6enkay, «Ctpoenne pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM  MHKPOCKOIN, OOOpyIOBaHHE  JUJIs
MPUTOTOBJICHUS TOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHasi padora «l3ydeHue KaTaIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMeEpe aMuiIa3bl UK KaTajasbl).

JlaGopaTopHhasi padora «3yuenue dbepMeHTaTUBHOTO
pacleIyieHusT TEepPOKCHIA BOJAOPOJAa B PACTUTENIBHBIX M KUBOTHBIX
KJIETKAX).

JlaGopaTopnasi pabora «CpaBHeHHE TpoIlecCOB (POTOCHHTE3a U
XEMOCHHTE3a».

Jlabopatopuass paGora «CpaBHEHHE TPOIECCOB OpPOXKEHUS H
JIBIXaHUS.

Tema 7. HacaencrBenHass mHpopmanusi M peajusanus e€¢ B
KJIETKe

Peakuun matpudHOro cuHtes3a. l[I[pUHIUIT KOMIUIEMEHTApHOCTH B
peakuMsiX  MATPUYHOTO  CUHTe3a. Peanmu3anus  HACIEICTBEHHOU
uHpopmanuu. ['eHernueckuii koj, ero cBoicTBa. TpaHcKpunuus —
MAaTPUYHBIN CHUHTE3 PHK. [Tpunnnsl TPAHCKPUIILUU:
KOMILIEMEHTAPHOCT, aHTUIAPAJIIEIBHOCTD, ACUMMETPUYHOCTb.
Cospesanue  mampuunvix PHK 6 a2ykapuomuueckou  Kiemke.
Hexkooupyrowue PHK.



Tpancnsauna wm  e€ drtanel. Yyactue TpaHcnoptHeix PHK B
OuocuHTe3e Oenka. VYcmoBusi OuocunTesa Oenka. KomupoBanue
aMUHOKHUCTOT. Ponbs pubocoM B OMOCHHTE3E OelKa.

Cospemennvie npeocmasienus o cmpoeHuu 2enog. OpraHuzaius
reHoMa y MpOKapuoT M 3YKApHUOT. Perynsuus akTUBHOCTU T€HOB Y
npokapuot. I'unore3a onepona (®. XKakoo, XK. Mano). Monexyrapusie
MexaHusMuvl IKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pe2ynayuu pabomoel ceHos. Perynsauus oOMEHHBIX MPOIECCOB B KIETKE.
Kiterounslii romeocTas.

Bupycbl — HeksieTouHble (OPMBI KU3HU U OOJHMraTHbIC MApa3UTHI.
CrpoeHre  MPOCTBIX M CIOXKHBIX  BUPYCOB,  PETPOBUPYCOB,
oaxrepuodaroB. Kusnennwiii yuxn JJHK-cooepocawux eupycos, PHK-
cooepxcawux 8upycos, oaxmepuoghazos. ObpamHas MpaHcKpunyus,
pesepmasa, unmezpasda.

BupycHbie 3a00neBaHus 4Ye€lOBEKa, )KMBOTHBIX, pacteHuid. CITA/L,
COVID-19, connanbHble 1 MEAUIIMHCKHIE MTPOOIEMBI.

buoungopmamura: unmeepayus u amanuz OOILUUX MACCUBOS
(«bigdatay) cmpyxmypneix buonocunweckux oannvix. Hanomexnonocuu 6
ouonocuu u meouyure. llpoepammupyemvie ynxyuu oenxos. Cnocobul
00CmMasKu J1eKapcme.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabmuupel 1 cxembl: «buocunre3 Oenka», «['eHETHUECKUH KOIY,
«Bupycey, «baktepuodarm.

IIpakTuyeckast padora «Co3gaHue MOAEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Krnerounslii vk, ero nepuoasl u perynsanus. Marepdasza 1 Mutos.
Oco0OeHHOCTH MpOoLEccoB, MpoTekarmux B uHTepdaze. I[loaroroska
KJIEeTKM K  jgeneHuto. [lpecuHTeTmyeckuid  (MOCTMUTOTHYECKUI),
CUHTETUYECKUH M TOCTCUHTETUYECKUN (MPEMUTOTUUYECKUN) MEePUOIbI
uHTepdasbl.

Marpuunsiii cunte3 JIHK — permukanus. [IpuHuunel pennukanun
JHK: KOMIUIEMEHTApHOCTb, IIOJIyKOHCEPBAaTUBHBIN CHUHTES3,
aHTunapamienbHocte. Mexannzm  perumkanuu  JHK.  Xpomocomsl.
Crtpoenne xpomocoMm. Temomepsl u Temomepasza. XpOMOCOMHBIA HaOOp
KJIETKH — KapuoTUIll. [IUTJIOUIHBIN U TalIOuAHBIA HaOOPHI XPOMOCOM.
['omonoruunsie XxpoMocoMbl. [10J10BbIE XPOMOCOMBI.



Jlenenue knetku — Muto3. CTaud MUTO3a U MPOUCXOMAIIUE B HUX
nponeccel. Tunbel muto3a. Kapmoknne3 m nurtokmHes. buomormueckoe
3HAaYCHHE MHUTO3a.

Perymsimuss MUTOTHYECKOTO IHMKIAa KiIeTkd. [IporpamMmmupyemas
KJIETOYHAsI THOENb — allONTO3.

Knetounoe sapo, XpoMOCOMBI, (YHKIMOHAJIbHAsI TE€HOMHKA.
Mexanusmol nponughepayuu, ougppepenyuposku, cmapenus u eudenu

knemok. «llugposas knemka» — OuounHgopmamuueckue Mmooenu
DYHKYUOHUPOBAHUA KIIeMKUL.
JleMoHCTpanun

Tabmumpl ¥ cXeMbl: <OKU3HEHHBIM LMK KIETKH», «MUTO3»,
«Ctpoenne xpomocom», «Pernmukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIrpernapaThl: «MuTto3
B KJIETKAX KOPEIIKa JTyKay.

JlaGoparopnass padora «l3yyeHne XpoMOCOM Ha TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuas padora «Habmonenne MuTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorudeckoe pasHooOpazue opranu3MoB. OJHOKIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS W >KU3HEACSITEIBHOCTH OJHOKIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJJHOKIETOYHbIE TPUOBI, OTHOKICTOYHbBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHUAIBHBIE OPTaHU3MBI.

B3anMocBs3p yacTeld MHOTOKIIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl
U cucTeMbl opraHoB. Opranu3m Kak einHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTEIBHBIX TKaHEW: oOpazoBarenbHasdl,
MOKPOBHAs, TMPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. (OcoOeHHOCTH
CTpoeHUs1, GYHKIIUN U PaCIOJIOKEHUS TKAaHEW B OpraHax pacTEHUM.

TkaHuM JKUBOTHBIX M 4YeJIOBEKA. THUMIBI KUBOTHBIX TKAHEW:
AMUTEHNANIbHAS, COCAUHUTENbHAS, MbIlIeyHasi, HepBHAsA. OcoOeHHOCTH
CTpoeHus, (PYHKIIMI M PACIOJIOKEHUS TKaHEH B OpPraHax »XWUBOTHBIX U
YEeJI0BEKa.

Opranbl. BereratuBHble W TE€HEPATUBHBIE OpraHbl PAaCTCHUU.
Oprassl U CUCTEMBI OPraHOB KMBOTHBIX U 4yenoBeka. DyHKIMKU OpraHoB
Y CHCTEM OPTraHOB.



Omnopa Tena  opranm3moB. Kapkac  pactenuil.  Ckenersl
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHblii u
BHYTpPEHHUU ckeneT. CTpOeHue U TUIIbI COEAUHEHUS KOCTEN.

JIBrKeHrEe OpraHu3MoB. J[BH)KEHHE OJHOKIETOYHBIX OPraHU3MOB:
amMEOOUIHOE, >KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX
pacTeHuil: TPONM3MbI U HaCTUU. /[BU’KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX
U 4YelloBeKa: MbllleyHas cuctema. Peduekc. CkeneTHble MBIIIIBI U UX

pabora.
[Tutanwe opranm3moB. lloryiomieHne BOJBI, YTJIEKHCIOTO ra3a H
MUHEpPATbHBIX  BEIMIECTB  pacTeHWsMH.  [luTaHue  KUBOTHBIX.

BHyTpumonoctHoe W BHYTPUKJIETOYHOE nuieBapeHue. [lurtanue
MO3BOHOYHBIX  JKUBOTHBIX. OTHENbl NUINEBAPUTEIBHOTO  TPAKTA.
[InmeBapurenbHbIe Kelesbl. [luieBapurenbHas cucTeMa 4esoBeka.

Jprxanne opranu3moB. [[pixaHue pacteHuil. J[pIXxaHue >KMBOTHBIX.
Huddys3ust ra3oB uepe3 MOBEPXHOCTh KIETKU. KoxHOE JbIXaHUE.
JlpixaTenbHasi MOBEepXHOCTh. JKabepHoe U N€royHoe abixaHue. Jprxanue
MMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. ODBOJIIOIUOHHOE YCIOKHEHUE
CTPOEHHUs JIETKUX IO3BOHOYHBIX JKMBOTHBIX. JlpIXareyibHas cucTEMa
yenoBeka. MexaHn3M BEHTWISIUMU JIETKUX Y NTUIl U MJIEKOMUTAIOIIUX.
Perynsinus npixanus. J{pixatenbHble 00bEMBI.

TpaHcnopT BeEWIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI
pacteHuid. TpaHCOpT BEWIECTB Y )KUBOTHBIX. KpoBEeHOCHAas cucrtema u e€
oprabl. KpoBeHOCHass cucrtema IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA.
Cepalie, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpaiiieHus.
OBOJIOIMOHHBIE  YCJIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaiia u e€ perysius.

Brinenenue y opranu3MoB. Beigenenue y pacrenuid. Beiaenenue y
KUBOTHBIX.  CokparurenbHble  Bakyonu. OpraHbl  BBIIACICHUS.
dunbTpanus, CeKperus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI paOOThI
opraHoB BblaesieHHs. CBs3b TOJIOCTH Tella € KPOBEHOCHOM M
BBIJICJINTEILHOM CHUCTEMAaMU. BpijeneHre y MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenne wu  (GyHKIMOHUpOBaHUE HedpoHa.
OOpa3oBaHue MOYH y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alIMTa y OJHOKJIETOYHBIX OpPTraHU3MOB.
Cropsl OGakTepwil U IUCTHI MPOCTEUIINX. 3aIUTa Y MHOTOKJIETOYHBIX
pactenuii. Kyrtukyna. CpencrBa MacCMBHOM M XWMHYECKOW 3alllMTBHI.
OUTOHIHBI.



3amMra 'y MHOIOKJIETOYHBIX JKMBOTHBIX. IIOKpoBBI W  HX
IPOU3BOJHBIE. 3alUTa OopraHu3Ma oT Oosne3Hel. MmmyHHas cucrema
yeroBeka. KJeTouHbll M TyMOpaJIbHBIA MMMYHUTET. BpoXAEHHBIA U
NPUOOPETEHHBIM  crieUPUISCKUT HWMMYHUTET. Teopus KIOHAJIBHO-
cenektuBHOro ummynurera (II. Dpmux, ®. M. bepuer, C. Tonerasa).
BocnanurensHble OTBETHI OPraHU3MOB. PoJib BpOXKIAEHHOTO UMMYHHTETA
B Pa3BUTHH CUCTEMHBIX 3200JICBAHUM.

PazgpaxuMoCTh W peryisiius y OpraHu3moB. PaznmpaxuMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazipaxuMocTb U peryssanus y
pacteHuid. POocTOBBIE BENIECTBA U MX 3HAYCHHE.

HepBHasg cucremMa W peQuieKTOpHas pEryiasiuus y IKUBOTHBIX.
HepBHas cucrema u €€ oTaensl. DBOJMIOLMOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOU CUCTEMBI Y )KMBOTHBIX. OTIEIIbI TOJIOBHOTO MO3ra IIO3BOHOYHBIX
XKUBOTHBIX. Pednexkc u peduexropHas ayra. be3ycinoBHbIE U YCIOBHBIE
pedIieKChI.

['yMopasibHast peryysiiiusi U SHJIOKPUHHAsT CHCTEMa XUBOTHBIX U
yesioBeka. JKene3bl 3HIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [leiicTBhe
TOPMOHOB. B3auMOCBsI3b HEPBHOW U SHJIOKPUHHOU cucteMm. ['unoranamo-
runogu3apHasl CUCTEMA.

JleMoHCTpauumn
[Toptper: U. 11. I1aBnos.
Tabmus! " CXEMBI: «OIHOKJIETOYHBIE BOJIOPOCIINY,

«MHorokJeTouHble Bogopociany, «bakrepuny», «IIpocreitmme», «Opransl
LBETKOBBIX pPACTEHUI», «CUCTEMBI OPraHOB MO3BOHOYHBIX KUBOTHBIX),
«BHyTpeHHEe CTpOE€HHME HACEKOMBIX», «kaHuM pacteHuin», «KopHeBbie
cuctembl», «Ctpoenue crebmns», «CTpoeHHE IJHMCTOBON TUTACTHUHKNY,
«Tkann  xkuBOTHBIX», «CKener d4enoBeka», «llumeBapurenbHas
cuctrema», «KpoBeHocHas cucrema», «/lpIXxaTenpHas  cUCTEMay,
«Hepsnas cucremay, «Koxay, «Mplieunas cucteMa», « BeraenurenbHas
cucTeMa»,  «ODHIOKpUHHAA  cuctema», «CTpoeHue  MBIIIIBD,
«MAMmmynuter», «KuiedHonosioctHbeie», «Cxema TNUTaHUS PACTECHUI,
«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue
ruape», «CTpoeHHE IulaHapum», «BHyTpeHHee CTpoeHHe H0KIEBOro
yepBsi», «HepBHas cucrema pwiO», «HepBHas cuctema JSTYIIKNY,
«HepBHas cucrema mnpecMmbikarommxcs», «HepBHas cucrema mnTuipy,
«HepBHas cucrema miuekonuraromux», «HepBHas cucrema ueinoBekay,
«Pednexcy.



OOopynoBaHue:  CBETOBOM  MHUKPOCKON,  MHKpPOIpenaparsl
OJIHOKJICTOYHBIX OpPraHU3MOB, MUKpOIIpENnapaTbl TKaHEW, pPaKOBUHBI
MOJUTIOCKOB, KOJUICKIIMM HACEKOMBIX, UITIOKOXKUX, KUBBIE SK3EMILISAPHI
KOMHATHBIX pacTEHUM, repOapuu pacTEHUU pa3HbIX OT/AENIOB, BIAXKHBIC
npenapatbl  JKUBOTHBIX,  CKEJIEThl  IMO3BOHOYHBIX,  KOJUICKIIMHU
OECO3BOHOYHBIX >KMUBOTHBIX, CKEJIET YeJIOBEKa, 000pyIOoBaHUE MJIs
JEMOHCTPAllUM TIOYBEHHOTO M  BO3JYIIHOTO MHTAHHUS PACTCHH,
pacuieruieHusl Kpaxmajia u OelKoB moJ JAeicTBUEM (HEpMEHTOB,
o0opyZ0BaHUE 1JIs1 JEMOHCTPALUUA OMBITOB MO M3MEPEHUIO KU3HEHHOU
E€MKOCTH JIETKMX, MEXaHU3Ma JbIXaTEIbHbIX JIBUKECHUW, MOIECIN
TOJIOBHOTO MO3Ta Pa3jIuYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeWl paCTCHHIN.

JlabopaTopHasi padora «/3yueHne TKaHEeW )KUBOTHBIX».

JlaGoparopnass padora «l3ydyeHue OpraHoB  IIBETKOBOIO
pacTeHus .

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbl  pa3MHOXXEHHS  OpraHU3MOB:  Oecrojoe  (BKJIOYas
BEreTaTUBHOE) U TI0JI0BOE. BubI O€Cmonoro pa3sMHOKEHHS: TOYKOBaHHE,
criopyJssinus, pparMeHTalusl, KIOHUPOBaHUE.

[TomoBoe paszmuHoxeHue. llonoBeie KIETKH, WM rameThl. Menos.
Craguu wmeiio3a. IloBenmenme xpomocom B wMmeilosze. KpoccuHrosep.
buonornueckuii CMBICII M€03a MU IIOJIOBOrO Impoliecca. Meio3 u ero
MECTO B JKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoasiieBoe pazputue. ['amerorenes y «uBoTHbIX. [los10BBIE
xene3pl. O0pa3zoBaHuE U PAa3BUTHE MOJOBBIX KJIETOK. CriepMaroreHes u
ooreHe3. CTpoeHHE MOJIOBBIX KIIETOK.

OmnogoTBOpeHHEe W SMOPHOHANBHOE  PAa3BUTHE  YKUBOTHBIX.
CriocoObl OITOI0TBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTenorenes.

WunuBuyansHoe pa3BUTHE OpraHU3MOB (oHTOTEHE3).
OMOpHoJIOTHs — HayKa O pa3BUTUU OPraHu3MoB. Mopgoeenez — oOHa u3
2nasuvlx npobnem smopuonocuu. Konyenyus mopghocenos u mooenu
mopghoceneza. Craauu >MOpUOreHe3a IKUBOTHBIX (Ha MpuMepe
asryuiku).  [poOnenue. Tunbel apobOnenus. [emepmunuposanuoe u
HedepmuHuposarwHoe  Opoobaenue.  bBracmyna, muner  6aacmyn.
OcobenHocty JIpoOJEHUS MIICKOTHUTAIONINX. 3apOJABIIIEBbIE JTUCTKA
(ractpynsiuus). 3akiaika OpraHoB M TKaHEH W3 3apOJBIIIEBBIX JTUCTKOB.
B3aumHoe BJIUSIHUE yacreun Pa3BUBAIOLIETOCS 3apoAplla
(aMOpuoHalIbHAsE MHIAYKLHKS ). 3aKIaJKa MIaHa CTPOSHUS >KMBOTHOTO Kak



pe3yJIbTaT MEPAPXUUYECKUX B3aUMOJCHCTBUM TE€HOB. BiusHue Ha
AMOPHOHATIFHOE PA3BUTHE PA3TMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3ButHe KUBOTHBIX. [loCTOMOpHMOHANBHBIA TEPUO.
[Ipsmoe u Hempsmoe passutue. Pa3Butue ¢ Meramopdo3zom y
0ECIO3BOHOYHBIX U MTO3BOHOYHBIX KMBOTHBIX. brosorndeckoe 3HaueHue
MPSMOTO U HEMPSIMOTO PA3BUTH, UX PACIIPOCTPAHEHUE B TPUPOAE. THIIBI
pocTta KHUBOTHBIX. (DAKTOPBI PETYISIIUU POCTA JKMUBOTHBIX M YEJIOBEKA.
Craguu MOCTAMOPHUOHATIBLHOTO Pa3BUTHS y KUBOTHBIX M YEJOBEKA.
[lepuonbl onToreHes3a yenoseka. CtapeHue U CMEPTh Kak OMOJIOTUYECKUE
MTPOLIECCHI.

PasMHOXeHue u paszButue pacteHuid. ['amerodur u crnopodur.
Meiio3 B KHM3HEHHOM IMKJIEe pacTeHuil. OOpa3oBaHue CIOp B Ipoliecce
Meiio3a. ['ametoreHe3 y pacreHuil. OIUIOOOTBOPEHUE U PA3BUTHE
PaCTUTENBHBIX OPTraHU3MOB. [[BOMHOE OIIOJNOTBOPEHUE Y IBETKOBBIX
pactenuii. OOpa3oBaHUE U PA3BUTHE CEMEHHU.

MexaHu3Mbl peryJsluyd OHTOT€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IInemas.

Tabmuubl u cxembl: «BeretaTuBHOE pa3MHOXKeHUE», «THIbI

OecIoIoro Pa3MHOKECHU, «Pa3MHOXKeHHE XJIAMHUJIOMOHAIBI»,
«Pa3MHOXeHUE  3BIVIEHbD, «Pa3mMHOXkeHue  ruape», «Menos»,
«XpPOMOCOMBI», «["amerorenesy, «CTpoeHue  SULEKIETKH U

cnepmarozousia», «OCHOBHBIE CTaguu OHTOreHe3a», «lIpsmoe w
HenpsiMoe  pa3BuTHE», «Pa3BuTme Malckoro xKyka», «Pa3putue
capanun», «Paszputne Irymku», «llBOMHOE OIUIOOOTBOPEHUE Yy
LBETKOBBIX pacTeHU», « CTpOCHUE CEMSH OJHOAOJBHBIX U JABYAOJIbHBIX
pacteHu», «JKU3HEHHBIN [IUKJI MOPCKOM KammyCThl», «KU3HEHHBIN LIUKI
MXxa», « KHU3HEHHBIN HUKJT TAaNOPOTHUKA», « KU3HEHHBIN LIMKII COCHBD.

ObopynoBanue: CBETOBOM  MMKPOCKOIl,  MHKPONpENnaparsl
ANIEKIETOK U CIEPMATO30MI0B, MOIEIb «LIMKII pa3BUTHSA JIATYLIKN.

JlaGopaTopHas padora «/3ydeHue CTpOCHHUS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

IIpakTnueckas pabora «BbIsABIEHHE TIPU3HAKOB CXOZCTBA
3apOIIIICH TO3BOHOYHBIX KUBOTHBIX .

JlabopaTtopuasi padora «CTpoeHHME OpPraHOB Pa3MHOMXKEHUS
BBICILIMX PACTEHUI.

Tema 11. T'eHerTMmka — Hayka O HACJIEACTBEHHOCTH WM
U3MEHYHUBOCTH OPTaHNU3MOB



HcTopust cTaHOBIIEHUS U Pa3BUTHS T€HETUKU Kak Hayku. Pabotsr I
Menpens, I'. ne ®@puza, T. Moprana. Poiap OT€4eCTBEHHBIX YYEHBIX B
pa3Butun renetuku. Padotel H. K. KomnsiioBa, H. Y. BaBunosa, A. H.
benozepckoro, I'. JI. Kapneuwenko, HO. A. ®wmnuenko, H. B.
Tumodeesa-Pecosckoro.

OCHOBHBIC TEHETHYECKHE TMOHSATUS W CHUMBOJBL. [ OMOJIOTrHYHBIE
XpOMOCOMBI,  aJUIeJIbHbIE  T€Hbl,  aJIbTEPHATUBHBIE  MPHU3HAKU,
JOMUHAHTHBIM W PELECCUBHBIA NPU3HAK, TOMO3HMIOTa, TE€TEPO3UrOTa,
yucTas JUHUSA, TUOpuabl, reHoTur, ¢eHoTun. (OCHOBHBIE METOAbI
TCHETUKUA: THOPUIOJOTUYECKHUM, ITUTOJIOTMUCCKHUH, MOJICKYJISIPHO-
TEHETUYECKUU.

JlemoHcTpanuu

[Toptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H.
N. BasumoB, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKIWY, «CXEeMbI CKPEIIUBAHUSD.

Jlabopatopuasi padora «J[pozoduna kak OOBEKT T'€HETHUYECKUX
VICCIIEIOBAHUIY.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemubanue. [lepBblil 3akoH MeHenss — 3aKoH
eAMHO00pa3us ruOpuIoB IIEPBOTO ITOKOJICHUSL. IIpaBuio
JOMUHHUpPOBaHUA. Bropoi 3akoH MeHenss — 3aKOH pacleIUICHUs
npu3HakoB. [{uTomornueckre OCHOBHI MOHOTHOPHIHOTO CKpEIIUBAHUS.
['unores3a YuCTOTHI TaMeT.

Ananmusupyromiee  ckpemmBanue. [[poMeXyTOuHBIM — XapakTep
HACJIEI0BaHUS. Pacmerienue IIPU3HAKOB pu HETIOJIHOM
JTOMUHHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. Tpetnil 3akoH MeHzaens — 3aKoH
HE3aBUCHUMOTO HACJEIOBaHUA NpPU3HAKOB. LluTonorndyeckue OCHOBBI
JUTUOPUIAHOTO CKpPEIMBAHUS.

CuernienHoe HacienoBanue mpuszHakoB. Pabotrer T. Moprana.
CueryieHHOE HACIIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXITY
reHamMu. XpOMOCOMHAasi TEOpHUs HACIIEICTBEHHOCTH.

I'enetnka nona. XpOMOCOMHBIM MEXAaHU3M OIPEACICHUA IO0Ja.
AYTOCOMBI U TMOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIN U T€TepPOraMeTHbIN
non. I'enermueckas CTpykTypa mOJIOBBIX XpomocoMm. Hacnenosanue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.



['eHoTun kak nenoctHas cucrema. [lnenorponus — MHOXKECTBEHHOE
nericteue TreHa. MHOXKECTBEHHBIM  ajulenn3M. BzaummojaencTBue
HeaJUIeNbHbIX reHoB. KommiemeHntapHocTh. Onucras. [lomumepus.

['eHETHYECKUIT KOHTPOJb PAa3BUTUA PACTECHUM, KUBOTHBIX U
YelioBeKa, a Takke (U3MOJIOTMYECKUX TMPOLECCOB, TIOBEICHUS U
KOTHUTUBHBIX (QYyHKIUNA. [eHeTHdeckne MeXaHW3Mbl CHUMOHMOTEHE3a,
MEXaHHU3Mbl B3aUMOJCHCTBUS «XO3MH — TapazuT» M «XO34HH —
MUKpoOHoM». ['eHeTHueckue acmekThl KOHTPOJsi U HM3MEHEHUs
HACJIEeICTBEHHOU HH(OPMAIIMU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubr u cxembl: «llepBoiii W BTOpON 3akoHBI MeHens»,
«Tpernit  3axkoH  MeHaens», «AHaTU3UPYIOIIEE CKPELIMBAHUEY,
«Henonnoe mommuHupoBanue», «CHENIEHHOE HACIEAOBAaHUE MPU3HAKOB
y apozoduisly, «['eHeTuka nona», «Kapuotun udenoBekay, «Kapuotun
npo3oduiney, «Kapuotun nTulb), «MHOKECTBEHHBIM —ayuieInu3My,
«B3anmonencTBue reHoBy.

O6opynoBaHue: MOJIETb AJIsl AEMOHCTPALIMU 3aKOHOB €MHO00pa3us
TUOpUIOB NIEPBOTO MOKOJICHHUS M PACIIEIUIEHUSI TPU3HAKOB, MOJIENb IS
JEMOHCTPALMH 3aKOHA HE3aBUCUMOTO HACJIEIOBAHUS PU3HAKOB, MOJEIb
JUIl JEMOHCTPAlMK CLEIJICHHOIO HAaCeI0BaHUs INPU3HAKOB, CBETOBOU
MUKPOCKOII, MUKponpemnapart: «Jpo3odumay.

IIpakTuuyeckas padora «/3yueHue pe3yabTaTOB MOHOTUOPHIHOTO
CKpEILIMBaHUS y APO30(PHITB».

IIpakTuyeckas padora «l3yueHue pe3ynbTaToB AUTHOPUAHOIO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotMna W cpeapl  npu  (GOPMHPOBAHUU
(dbeHoTHna. N3meHunBOCTD IIPU3HAKOB. KauecTBeHHBIE u
KOJINYECTBEHHBIE MPU3HAKU. BUbI N3MEHUMBOCTH: HEHACIICACTBEHHAS U
HACJICICTBCHHAS.

MonudukannonHas u3MeHYUBOCTh. Ponb cpenbl B hopMHUpOBAHUT
MOIU(UKAIMOHHOW  M3MEHYMBOCTU. Hopma peakiuum  mpu3HaKa.
Bapuanuonnsiii psin v Bapuainmonsas kpusast (B. Moranncen). CBoiicTBa
MOAU(PUKAIIMOHHON N3MEHUYHNBOCTH.

['eHoTnMYeckass U3MEHYUMBOCTh. (CBOWCTBA T'€HOTHUIIUYECKOU
W3MEHYMBOCTU. BUbI TEHOTUTTHYECKON M3MEHYMBOCTH: KOMOWHATHUBHAS,
MYyTaIlMOHHAs.



KomOuHaTuBHass M3MEHUMBOCTh. Meilo3 M TMOJOBOM Mpolecc —
OCHOBa KOMOMHATHMBHOW HW3MEHUYMBOCTH. Ponb  KOMOMHATHBHOM
U3MEHYMBOCTH B CO3JaHMM T€HETMYECKOTO pa3HooOpasus B Ipenenax
OJTHOTO BHJIA.

MyTanyuoHHass ~ M3MEHYMBOCTH.  Buael  mMyranmui:  TE€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U WHIYLIMPOBAHHBIE MYyTAlUU.
AnepHble u nuTOILIa3MaTH4YecKue MyTtanuu. COMaTHUYECKHE U IOJIOBBIE
MyTanuu. [IpuarHbl BOSHUKHOBEHUS MyTaluui. MyTareHsl 1 UX BIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHM MYTalMOHHOIO IIpolecca. 3aKOoH
TOMOJIOTUYECKHX PSIOB B HAcHEACTBEHHOM wu3MeHunBocty (H.A.
BasuioB). BHesiiepHas H3MEHUMBOCTb M HACJIECTBEHHOCTD.

Onueenemura u d3NUEHOMUKA, POIb INULEHEMUYECKUX PAaKmMOopos 6
HACNe008aHUU U  UBMEHYUBOCU  (DEHOMUNUYECKUX NPUSHAKOS Y
OP2aHU3MOB.

JleMoHCTpauumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmunpl 1 cxembl: «Bunel uamMeHunBocT», «MoaudukauoHHas

U3MEHYUBOCTH»,  «KoMOMHaTHMBHas  U3MEHYMBOCTB»,  «Meio3y,
«OmnogotrBopeHuey, «l'eHeTmyeckne 3a00JIEBaHMS YENOBEKa», «Bumsbl
MYyTaLHAN».

OO6opynoBaHue: >KMBbIE U TepOapHbIE IK3EMIULSIPbl KOMHATHBIX
pacTeHull, pucyHku (¢potorpaduu) *KUBOTHBIX C PA3IUYHBIMH BHUIAMHU
M3MEHUYUBOCTH.

JlaGoparopuass pabora «lccnemoBaHue  3aKOHOMEPHOCTEMN
MO (DUKAIIMOHHONW U3MEHYMBOCTHU. [locTpoeHne BapualimoHHOTO pslia U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckass padora «Myrtanuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnka 4esioOBeKa

Kapuorun yenoBeka. MexyHapoaHas mporpaMma HMCCIEIOBAHUSA
reHoMa  4YejoBeKa.  MeToabl  M3YyYEHMSI TIEHETMKM  YEJIOBEKa:
TeHEIOTMYeCKUi, OMU3HEIOBBINA, ITUTOTEHETUYECKUM, MOMYJISIIUOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE
OTIpeACIICHNE TE€HOTHIIA: MOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
F€HOTUIIUPOBaHWE, B TOM 4yuciae ¢ nomombro [IIP-ananusa.
HacnenctBennsie 3a0osieBaHusl 4enoBeka. ['€HHbIE W XPOMOCOMHBIC
0omne3Hu YeJIOBEKa. bosieznu c HACJIEICTBEHHOMN
MPEIPACIIOIOKECHHOCThIO.  3HAYEHUE  MEIULMHCKONM TIE€HETUKU B



MPENOTBPAICHUN W JICYCHUM TEHETUYSCKUX 3a00JIEBaHUI YEJIOBEKa.
Menuko-reHeTudyeckoe  KOHCYyJbTUpOoBaHHe.  (CTBOJIOBBIE  KIIETKHU.
[loHATHE «T€HETHYECKOTO Ipy3a». JTUUECKUE aCIEKThl UCCIECAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS F'€HOMA U CTBOJIOBBIX KJIETOK.

['enetrueckue GakTOPHI MOBLIICHHONW YyBCTBUTEIHFHOCTH YETIOBEKA
K (U3UIECKOMY M XUMHUYECKOMY 3arpsS3HCHHUIO OKPYXAIOMEH CpEeIbl.
['eHeTnyecKas MpeApPaACIOIOKEHHOCTh YEJIOBEKA K MTAaTOJIOTHSIM.

JdeMoHCcTpau

Tabmuubr u cxembl: «Kapuotun uenoBeka», «MeToabsl HU3y4YeHUs
TCHETUKHU YeJIOBEKay, «I eHeTHuecKue 3a00JIeBaHMsI YCTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3MoB

JomecTtukanuss W CelEeKUMs.  3apOoKICHHE  CENEKIUU U
nomectukanuu. Yuyenne H. M. BaBuioBa o LleHTpax mpoucxoxaeHus: u
MHOTrooOpasusi KyJbTYpHBIX pacTeHuil. Poyib celexkuuu B CO3MaHUU
COPTOB PAacCTCHUN W TOPOJ KUBOTHBIX. CopT, mopoja, mMTaMM. 3aKOH
TOMOJIOTUYECKUX PsJOB B HACIEACTBEHHOW wu3MeHuuBocty H. U.
BaBuiioBa, ero 3HaueHHE 7151 CENIEKIIMOHHONU PabOTHI.

Metoasl  ceneknuoHHOM — paboThl.  MCKycCTBEHHBIM  OTOOp:
MacCOBBIM W MHAMBUIAYAIbHBIN. DTambl KOMOWHAIIMOHHOM CEJIEKIUU.
HcnbiTanue mnpousBojauTenell Mo moToMcTBy. OTOOp MO TEHOTHIY C
MOMOIIIbIO OLIEHKH (EHOTUNA TOTOMCTBA M OTOOpP MO TEHOTHUIY C
nomolnwio aHanu3a JJHK.

HcKycCcTBeHHBIM MyTareHe3 Kak METOJl CEJEKUMOHHOW paboThl.
PamnanmoHHBli 1 XMMHUYECKHM MyTareHe3 KaK HMCTOYHHMK MYTAlUU Y
KyJIbTYpHBIX ~ ¢OopM  opraHu3MoB. Vcmonb3oBaHME  T€HOMHOTO
penakTupoBaHuss U MeToaoB pekoMOMHaHTHBIX JIHK mms momydenwus
MCXOJHOTO MaTepuaia JJisl CEJEKINH.

[lonyyenne  monurionoB. BHyTpuBuMaoBas  ruOpuau3anus.
brnu3kopoACTBEHHOE CKpelMBaHue, uid uHOpumuHr. HeponcTtBeHHOe
CKpelIMBaHue, Wik ayTopuauur. [eTrepo3uc ©W ero MpPUYUHBI.
Hcnonp3oBanue rerepo3uca B cenekiuu. OTnanéHHas THOpUIU3AIIMSL.
[Ipeogonenne Oecrionusi MEXKBHUIOBBIX THOpUIOB. JlocTHKeHUS
CEJIEKIIMH PACTEHUM U )KUBOTHBIX. «3e1€HAs pe8ooyUsLy.

CoxpaHeHHE W U3YYEHHE TE€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX
pacTeHUM U UX JUKUAX POIUYEH JJIS CO3/TaHMs HOBBIX COPTOB M TUOPHIOB
CEIIbCKOXO3SIMCTBEHHBIX KYIBTYD. M3yuenue, coxpanenue u ynpasieHue
2eHEeMUYECKUMU PeCcypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICLOBbIX



HCUBOMHBIX 6 YENAX YVAVUUEHU CYUWeCmBYIouWuUx U CO30aHUsl HOBbIX
nOpoO, TUHUL U KPOCCO8, 8 MOM YUCAe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYUHBbIX UCCIeO08AHUL, NepedosblX Uoel U NepcneKmueHblX
MEexXHOI02UU.

JleMoHCTpanumn

[Toptpersr: H. Y. BaBuiios, M. B. Muuypum, I'. JI. Kapneuenxo, I1.
I1. JIykssinenko, b. JI. Actaypos, H. bopnoyr, J1. K. benses.

Tabmuubl U cxembl: «LleHTpbl TPOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYPHBIX  pACTECHUN», «3aKOH TOMOJOTMYECKUX  PSAOOB B
HACJIEJICTBEHHON M3MEHUYMUBOCTH», «MeToasl cenekiuny», «OtnanéHHas
rudpuau3anus», «MyTrareHesy.

JlaGopaTopHasi padora «/3yueHue COpTOB KyJbTYPHBIX PACTEHUI
Y NIOPOJ JOMAIIHUX )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN».

Ikcekypeusi «OCHOBHBIE METOABI M JIOCTHDKEHHUSI  CEJIEKIUU
pacTeHUH | SKUBOTHBIX (HA CENEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO
dbepMy, COPTOUCIBITATENBHBIA YYacTOK, B TEIUIMYHOE XO34WCTBO, B
7a00paTOPUIO ArPOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA).

Tema 16. buorexHo10rus U CHHTETHYECKAsI O0MOJIOT S

OOBEKTBI, HCIOJIB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIC U
TKaHEBBIC  KYJBTYpPbl, = MHKPOOPTAaHU3MBI, HX  XapaKTePHCTHUKA.
TpanuuuronHas OMOTEXHOJIOTHS: xje0omeueHue, MOJy4YeHHUE

KHCJIOMOJIOYHBIX MPOJYKTOB, BUHOJIeTUE. MUKPOOUOJIOTUUECKUN CUHTES.
OOBekThl MUKpOOUOJOTHUECKUX TexHoJoruil. IIpousBoAcTBO Oeika,
AMHHOKHCJIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMH W HWHCTPYMEHTOB LIEJICHANPABICHHOTO
M3MEHEHUS MW KOHCTPYMPOBAHUS TE€HOMOB C LEJIbI MOJy4YCHUS
OpPraHM3MOB M HMX KOMIIOHEHTOB, COJIEpKAIIMX HE BCTPEYAIOIIHMECS B
pupojie OMOCUHTETUUECKUE MY TH.

Knerounas wuHxeHepus. Meroapl KyJIbTypbl KIETOK WM TKaHEU
pacTeHuil U XKUBOTHBIX. Kpmobanku. Comarnueckas THOpUAM3AIUS U
comaTuyeckuii smOpuoreHes. Mcmonap30BaHME TariOWI0B B CEJCKIIMU
pacrenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzosanue
MOHOKIIOHANbHBIX U NOJUKIOHATLHBIX — aHmMumenl 8  MeOuyuHe.
HckyccTBEHHOE  OIUIOAOTBOPEHHE. PEKOHCTpYKLMS — SWLEKIETOK W
KJIOHUPOBAaHHWE JKUBOTHBIX. MeTOH TpaHCIUIAHTAUUU SI€p KIETOK.



Texnonocuu 0300po6aeHUsl, KYyIbMUBUPOBAHUS U MUKPOKIOHAILHO20
DA3MHONCEHUSL CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMoCcOMHas U reHHasi uHxkeHepusa. VICKyCCTBEHHBIM CUHTE3 IeHa
u koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Coszdanue mpanceenmwix
opeanusmog. JIOCTHKEHUsS M TEepPCHEKTHBbl XPOMOCOMHOM M TE€HHOU
UH)KCHEPUHU. ODKOJOTUYECKHE M JITHUECKHE TMpoOJeMbl TeHHOU
WHXCHEPUH.

Menununckue  OuotexHonoruu.  Iloctrenomnass — mudpoBas
MEIUIIMHA. [IIP-nnarnoctuka. MeTa0o0JIOMHBIN aHaJIu3,
TE€HOLICHTPUYECKUN aHaJIU3 MPOTEOMA YeJIOBEKa JJIsl OUEHKH COCTOSHHS
€ro 3710poBbs. Vcrnonb30BaHWE CTBOJOBBIX KJIETOK. TapreTtHas Tepanus
paka. 3D-Ouommxenepust s pa3paboTku (yHIaAMEHTAIbHBIX OCHOB
MEJIMLIIMHCKUX TEXHOJOTHM, CO3/TaHNsI KOMIUIEKCHBIX TKAHEW COUYETAHUEM
TEXHOJIOTUNA TPEXMEPHOTO OMONPUHTUHTA U cKaPOIIUHTA JIs1 PEILICHHUS
3a/1a4 EPCOHAIM3UPOBAHHON MEIULIMHBI.

Co3aHve  BEKTOPHBIX  BakUMH C  Iedblo  o0ecreyeHus
KOMOMHUpPOBaHHOM 3amuThl oT Bo30yauteneit OPBU, ycranoieHue
MOJIEKYJIIPHBIX MeXaHu3MoB (yHkiuonupoBanusi PHK-coxepskamux
BHUPYCOB, BBI3BIBAIOIIMX O0CO0O OIAacHble 3a00JIEBaHUsS YEJIOBEKa H
YKUBOTHBIX.

JlemoHcTpanuu

Tabmuubr u  cxembl: «lcrnonb3oBaHue MUKPOOPTaHU3MOB B
MPOMBIIJICHHOM MPOU3BOACTBE», «KileTouHas wuHxeHepus», «l'eHHas

UHXXECHEPUSI».
JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.
IpakTuyeckas padora «ITonyuenue MOJIOYHOKHUCIIBIX

MPOIYKTOBY.

IKcKypeusi «buoTexHONMOTHST — BaXKHEWIIas MPOU3BOAUTEIIbHAS

cuja COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)Y.
11 KJIACC

Tema 1. 3apoxknenune u  pa3BUTHE  IBOJHIHOHHBIX
npeacTaBJIeHNd B O0M0JI0T I

OBOJIFOLIMOHHASA Teopus 4. JapBuna. [Ipennoceuiku
BO3HUKHOBEHHUs JapBUHU3Ma. JKW3Hb M HayyHas JeATENbHOCTh Y.
JlapBuHa.



JBmxyme cuiabl sBodtonuu BuaoB no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTH Pa3MHOXKEHUS OpTraHU3MOB, HaCJICJICTBCHHAs
U3MEHYMBOCTh, OOpbOa 3a  CYIIECTBOBAHHE, €CTECTBEHHBIM U
HMCKYCCTBEHHBIN 0TOOD).

Odopmiierne  cuHTeTHUEcKOoM  Teopun  HBomormu  (CTD).
HelitpanbHass Teopuss sBomtouuu. COBpEMEHHAas  3BOJIIOLIMOHHAsS
Ouonorusa. 3HAYeHUE OHBOJIOIMOHHOW Teopud B GHOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpaIu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenrt-
Unep, XK. KroBbe, U. Hapsun, C. C. UerBepukosn, U. U. [lImansraysen,
JIx. Xonneiin, J. K. benses.

Tabmuibl u cxembl: «Cucrema xxuBoi mpuposl (o K. JIunaewo)»,
«Jlecthunia  kuBbIX  cymectB  (mo  Jlamapky)», «MexaHuzm
dbopMupoBaHUsT MOPUCHOCOOJIEHUNH Yy pacTeHUW U IKUBOTHBIX (1O
Jlamapky)», «Kapra-cxema wMapumpyra nyremectsuss Y. JlapBunay,
«Haxonxku Y. J[lapBuna», «®opMbl OOprOBI 3a CYIIECTBOBAHHEY,
«Iloponbr romy6eit», «MHOroobpasue KyJIbTypHBIX (OPM KamyCThbI»,
«ITopoapl TOMAaIIHUX KUBOTHBIX», «Cxema 0Opa30BaHUsS HOBBIX BHJIOB
(mo Y. HdapBuHy)», «CxeMa COOTHOIICHUS IBUXYIIUX CUJ DBOJIIOIUN,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonmynsinus Kak 3J€MEHTapHas eAuHUIA 3BOMoLNH. COBpEMEHHbIE
METO/IbI OIIEHKH T€HETUYECKOTO Pa3HOO0pa3usi U CTPYKTYPhI MOMYJISIINH.
N3menenne reHodoHa MOMYISIUA KaK AJIEMEHTApPHOE DBOJIFOIMOHHOE
sBJICHUE. 3aKOH TeHeTn4Yeckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHbie  (GakTOpbl  (ABWKYIIME  CHJIBI)  DBOJIIOIUU.
Mytauronssiii npouecc. KomOnHaTiBHAas U3MeHYMBOCTh. Jpelid reHos
— CllydallHble HEHANpaBJCHHbIE W3MEHEHMS 4YacTOT ajuiesiel B
nonyysiusax. DPdext ocHoBarens. Ighgexm OymbLI0OUHO2O 20pPIbILIKA.
CHudicenue 2eHemuyeckoeo pasHoobpasus: HNPUYUHbL U  CAEOCMBUSL.
IIpossnenue 3¢ppexma Opeiigha 2enos 6 GOILUUX U MATLIX NONYTAYUSX.

Murpauumu. N3onsanus TIOMYJISLIAM: reorpaduyueckas
(mpocTpaHcTBeHHas ), Onosnorudeckas (penpoayKTUBHAs).
EctecTBeHHbIIT 0TOOp — HampaBistomuid  (GakTop IBOJIOIHH.

®opMBl  €CTECTBEHHOTO OTOOpa: ABWXKYIIMM, CTaOMIM3HPYIOMIMIA,
paspeiBatomuii (nu3pyntuBHbBIN). [lomoBoit oTOOp. Bo3HukHOBEHHE H
ABOJTIOLINS COIMATLHOTO MMOBECHHUSI )KUBOTHBIX.



[Tprcnoco0aeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOIIOLHH.
Bo3HukHOBEeHHE TpUCTOCOONEHU y opranu3mMoB. ApomMopho3bl u
uauoanantauud.  [lpumepbl  TMPUCHOCOOJNIEHMM Yy  OpraHU3MOB:
MOpPQOJIOTUYECKHE, bu3noIOorNYECKHe, OMOXUMUYECKHE,
noBeneH4Yeckue. OTHOCUTENHHOCTD MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu u cTpykTypa. BugooOpa3oBaHue Kak pe3yjabTar
MUKpOdBOMIOIMU. M3omsmuss — KioueBod (pakTtop BUA00Opa3oBaHMUS.
[Tytu u CIIOCOOBI BUJI000pa30BaHUS: aJIoNaTpUIeCcKoe
(reorpaduueckoe), CHUMMATPUUECKOE (IKOJIOTHYECKOE), «MTHOBEHHOEC)
(monumuonau3anus, TUOpUau3anus). JIUTENTbHOCTh HBOJIOIMOHHBIX
MPOIIECCOB.

Mexann3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pasHsl.

Posib 3BOIIOIIMOHHOI OHOJIOTMM B pa3pabOTKE HAayYHBIX METOJOB
coxpaHeHHs OuopazHooOpa3zusi. MUKpPOIBOMIONMS U KOIBOJIOLHUS
napa3suToB U WX X031€B. MexaHu3mbl (POPMHpPOBAHUS YCTOMUMBOCTH K
aHTUOMOTUKAM U CITIOCOOBI OOPHOBI C HEH.

JlemoHcTpanuu
[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.
Tabmumbl W CXEMBI: «MyTarmmoHHass ~ W3MEHYUBOCTHY,

«lTonmynsunonHas cTpykrypa BHAa», «(Cxema MNOpOSBICHUS 3aKOHA
Xapau—BaiinOepray, «JIBuxKylue CUIbl 3BOJIOIMUNY, «IKOJOTUYECKAS
M30JISIMS TOMYJISIUNA ceBaHCKoM (popenmy», «['eorpaduyeckas nzomnsius

JIACTBEHHMUIIBI CUOUPCKOI u JIMCTBEHHHUIIBI JaypCKO»,
«ITonynsurOHHBIE BOJHBI YMCICHHOCTH XHUIIHUKOB U KepTB», «Cxema
JNEUCTBUSL ~ €CTEeCTBEHHOTO  oTOopa»,  «Dopmbl  OOpbOBI  3a
CYLIECTBOBAHUEY, «HpycTpranbHbIi MEJIaHU3MY, «KuBpie
HCKOTIaEMBbIE, «IToxpoBUTENBCTBEHHAS OKpacka KUBOTHBIX),
«IIpenynpexnaomas  OKpacka  KUBOTHBIX»,  «DU3MOJIOTHYECKUE
azanTanuny, «IIpucnocobeHHOCTh OpTraHU3MOB 17§ eé

OTHOCHUTEIIBHOCTBY, «Kputepuu Buaa», « Buabl-nBoitHukn», « CTpyKkTypa
BUjga B mpupomae», «CrocoObl BumooOpazoBanus», «leorpaduueckoe
BUI000pa3oBaHne  TpEX  BUJOB  JIAHJBIIICH»,  «DKOJOTHYECKOE
BUJI000pa3oBaHre  BUIOB  cuUHHUI, «llonmumiounbl  pacTeHU»,
«KarmycTHo-peaeuHbI THOPUI.

O6opynoBanue: TepOapu PACTCHHHA, KOJUICKIIMA HACEKOMBIX,
gydyerga NTUI] W 3Beped ¢ TpUMEPaMH Pa3IMYHBIX MPUCTOCOOICHHUM,
yyuyeja TTUIl U 3BEpPEH pa3HbIX BUJOB, repOdapuu pacTeHUl OIU3KUX
BUJIOB, 00Pa30BaBIINXCS PA3IUYHBIMU CIIOCOOAMMU.



JlaGopaTopnass padora «BbiBIeHHE H3MEHUMBOCTH y OCO0O€it
OJTHOTO BUJIa».

Jlabopatopuass pabGora «lIpucnocobiieHuss OpraHu3MOB U UX
OTHOCHUTEJbHAS 1IEJ1eCO00Pa3HOCTDY.

JlabopaTtopHas padora «CpaBHeHue BHJIOB o
MOP(}OIOTHUECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIIHS U €€ Pe3yJIbTAThI

Mertonel  u3ydyeHus  MakposBodtoumu. [laneoHTonmornmueckue
METOBI W3YYCHUS ABOJIIOLINH. [lepexonnsbie dbopMbI U
buIoreHeTUYECKUE PSAIbl OPraHU3MOB.

buoreorpapudeckue MeTonpl u3yueHus sBomonuH. CpaBHEHHE
dbropel U payHbl MaTepUKOB U OCTPOBOB. buoreorpadguueckue odnactu
3emuu. BUIbI-93HAEMUKHU U PEITUKTHI.

OMOpHOJIOTHYECKUE U CPaBHUTEIBLHO-MOP(OIOTHYECKUE METObI
U3YYEHUS HBOJIIOIMU. [ 'eHeTHYeCKne MEXaHU3Mbl 3BOIIOLMN OHTOIEHE3a
Y TIOSIBJICHUS BOJIFOIMOHHBIX HOBIIECTB. [ 'OMOJIOTHYHBIE U aHAJIOTUYHBIE
opranbl. PynumeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-
IeHETUYECKUE, OMOXMMUYECKUE M MaTeMaTHYECKHE METOJbl H3y4YeHUs
sBOMIOLMU. ['oMosiornunbie reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS
(UITOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAllMH U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TIpaBujIa) ABOMIOUMH. [Ipunyun cmerwvl
¢dyukyuri.  HeoOpaTuMOCTh  2BONIOUMHM.  AJANTUBHAS  paauallus.
HepaBHOMEPHOCTH TEMIIOB 3BOIIOLUU.

JleMoHCTpauumn

[Toptpersi: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O.
I'exkensb.

Tabmuupl U cxembl: «@DUIOTEHETHUUECKUNA  PAl  JIOIIAau»,
«ApXEOINTEPUKCY, «3Bepo3yoObie ALIEPBI», «Crerouedaibn,
«Punnodute», «CemMeHHbIe MAaOPOTHUKNY, «buoreorpaduueckue 30HbI
3emn», «Jlpeiid koHTHHEHTOBY», «PemukTh»y, «HauanpHble cTaguu
AMOPHUOHATILHOTO Pa3BUTHUS TTO3BOHOYHBIX KUBOTHBIX», «['OMOIOTrHYHBIC
Y aHAJIOTMYHBIE OpraHb, «PyTuMeHTb», «ATaBU3MbI», «XPOMOCOMHBIE
Ha0OphI YeJIOBEKa W MMMIaH3e», «[ JTaBHbIE HaNpaBIEHUS SBOJIIOLUN,
«O0111e 3aKOHOMEPHOCTH 3BOJTIOLIUN.

O6opynoBaHue: KOJUIGKITUH, TepOapuu, MYJSDKA HCKOTMAeMBbIX
OCTaTKOB  OPraHU3MOB, MYJSDKM  TOMOJIOTUYHBIX, AHAJIOTMYHBIX,
PYIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.



Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

Hayunble runote3sl IpOMCXOXKICHUS KU3HU Ha 3emie. AOuoreHes
u mnaHcriepMus. JloHaydHble NPEACTABICHUA O 3apOXKICHUHU KU3HU
(xkpearmmonusM). ['Mmore3a MOCTOSHHOTO CaMO3apOXKIACHUS KU3HU U €€
onpoBepxkeHre omnbitaMmu . Penu, JI. Crnammanumanm, JI. Ilacrtepa.
[Tpoucxoxaenre KU3HU U aCTPOOHOIIOTHSI.

OcHOBHBIE 3Tambl HeopraHumyeckon sBoimonuu. I[lnanetapHas
(reosoruyeckasi) HSBOJIOLMS. XHUMHUYECKash JBOJIONUS. AOHOTCHHBIN
CUHTE3 OpraHWYECKUX BELIEeCTB U3 Heopranmdyeckux. Onsit C. Musepa
u I'. FOpu. OOpa3zoBanue nonumepoB u3 mMoHomepoB. KoanepBatHas
runore3a A. WM. Omnapuna, runore3a nepBUYHOrO OyiaboHa JIXK.
Xonneiina, renernueckas runore3a I'. Mémepa. Pubosumsl (T. Yek) u
runore3a «mupa PHK» V. Tunbepra. ®opmupoBanue memOpaH u
BO3HUKHOBEHUE MMPOTOKJIETKH.

Hcropus 3emmm u  meroasl €€ wu3yuyeHus. Vckomaemsle
oprannyeckue octatku. ['eoxpoHosiorus u €€ Metosibl. OTHOCUTENbHAS U
aOCOJIIOTHAsI TEOXPOHOJIOTUs. ['e0XpoHOIOrHYeCcKas IIKajla: 0HbI, 3P,
IIEPUOBI, JIIOXHU.

HavanpHble oJTambl opraHndeckor JsBomounu. [losBnenue wu
HBOJIIOLMSL TEPBBIX KJIETOK. DBOIIOLMSA MeTabosin3ma. Bo3HUKHOBEHHE
nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOIJIEHKU Kak aHaJlor
nepBeix Ha 3emie cooOmiectB. Crpomatonuthl. [IpokapuoTsl u

9YKApUOTHI.

[IpoucxoxneHnue 3ykapuoT (CUMOHMOreHe3). OBOJIOLUOHHOE
NPOUCXOXKICHWE  BUpycoB.  [IpomcxokneHne  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPraHH3MOB.

OCHOBHBIE JTamnbl JBOJIOIMU BBICHIMX pacTeHud. (OCHOBHBIE
apomopdossl pacteHuid. Beixon pacteHudt Ha cymy. [losiBienue
CIIOPOBBIX PACTECHUW M 3aBOE€BaHME WMHU Cylid. CEeMEHHBIE PaCTCHUS.
[IponcxoxaeHne UBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Tanbl 3BOJIOUUHA KUBOTHOTO wmupa. OCHOBHBIE
apoMop(o3bl KUBOTHBIX. BeHjnckas ¢ayna. KemOpuiickuil B3pbhIB —
MOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBbie XOpa0oBbIC KUBOTHBIC. JKU3HB
B BOJE. OBOJIOIUS TMMO3BOHOYHBIX. [lpomcxoxknenne ampuOuii u
pentwinii. [IpoucxoxaeHue MICKONUTAOIUX ¢ OTUl. [IpuHIUND
KJIFOUEBOTO apomopdo3a. OcBoeHue 0eCII03BOHOYHBIMU u
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.



Pa3Butne >ku3HM Ha 3emie MO HpaM U NEpUOJaM: apXew,
IPOTEPO30ii, Maneo30i, Me3030H, KaiHO30M. OOIas XapaKTepUCTHKA
KIIUMaTa W TeoJornyeckux mnpoueccoB. IlosBieHue u  pacuBeT
XapaKTEPHBIX OPTaHU3MOB. YTJe0Opa3OBaHME: €r0 YCIOBUS U BIUSHUE
Ha ra30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpaHUS — 3KOJOTHYECKHE KPHU3UCHI MPOILIOTO.
[IpyuuHBl W  CHEACTBHS MAacCOBBIX BbIMUpaHUil. (COBpEMEHHBIN
HKOJIOTHYECKUN KpH3uC, ero ocobeHHoctu. [Ipobrema coxpaHeHus
OoropazHooOpasus Ha 3emIie.

CoBpeMmeHHass cuUCTeMa OpraHuyeckoro wmwupa. [lpuHuunmb
kinaccuukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATHYECCKUE TPYIIIIBI
OpPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: ®. Pemu, JI. Cnamwranmanum, JI. Ilacrep, M. N.
MeunukoB, A. U. Onapun, [x. Xomnmgenn, I'. Mémep, C. Muep, I
Opn.

Tabmunel u cxembl: «Cxema omnbiTa @. Pegu», «Cxema ombita JI.
[Tactepa Mo M3Y4YEHHUIO CaMO3apoXKIcHHs Ku3HU», «Cxema ombita C.
Muwmutepa, I'. Opw», «OTanel HEOPraHWYECKOM  SBOJIIOLIAMNY,
«l'eoxpoHonornueckas mkana», «HawanpHble 3Tambl OpPraHUYECKOU
sBOMIOIUNY, «Cxema oOpa3oBaHUSI DYKApHOT MyTEM CHUMOUOTEHE3ay,
«Cucrema xKuBoW mpupoas», «CTpoeHune Bupyca», «ApoMopdo3b
pacTEHUN, «PunnouThY, «OIHOKIETOYHBIC BOJOPOCIINY,
«MHOTOKJIETOYHbBIC BOJIOPOCIINY, «Mxn», «ITamopoTHUKWY,
«l'omocemenHble pacteHus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
pa3BUTHUSA KUBOTHOTO MUpay, «Apomopdo3sbl YKUBOTHBIX,
«IIpocrenmmey, «Ku1iegyHonosoCTHEIE, «IInockue 4yepBUY,
«Unenucronorue», «PpiOb», «3eMHOBOIHBIE», «lIpecmbikarommecsy,
«Itnupy, «Mnekonurtaromue», «Pa3BuTrue XU3HM B apXEHUCKOU Hpey,
«Pa3BuTne KU3HU B NPOTEPO3OMCKON 3pe», «Pa3BuTue KuU3HU B
MaJIE030MCKOMN 3pey, «Pa3BUTHE KU3HU B ME3030UCKOU 3pe», «Pa3zButue
KU3HU B KailHO30MCKOW 3pe», «CoBpeMEHHasi CUCTeMa OPTraHUYECKOro
MHPAY».

O6opynoBanue: repbapuu  pacTeHUN  pa3IMYHBIX  OTJEJIOB,
KOJUIEKIIMM HACEKOMBIX, BIIQXKHBIE MPENapaThl >KUBOTHBIX, PAKOBUHBI
MOJUTFOCKOB, KOJIJIEKIIUU MTJIOKOXKHUX, CKEIEThl TO3BOHOYHBIX KUBOTHBIX,
yyyena MNTUL W 3BEPEH, KOJUIEKIMA OKAMEHEJIOCTEM, IOJIE3HBIX
MCKOTAEMBbIX, MYJISKA OPTaHUYECKUX OCTATKOB OPTaHU3MOB.



BupryanbHasa nadoparopHasi padora «MoaenrupoBaHUue ONBITOB
Munnepa—tOpu 1no u3ydeHHIO aOUMOTE€HHOTO CHUHTE3a OPTraHMYECKUX
COEJIMHEHUI B MEPBUYHOMN aTMOochepe».

JlabopaTtopnasi padora «l3yuyeHHME M ONUCAHHE HCKOMAEMBIX
OCTATKOB JIPEBHHUX OPTaHU3MOB).

IIpakTuyeckas padora «M3yyeHne o0OCOOEHHOCTEH CTPOCHUS
pacTeHuil pa3HbIX OTIEIOBY.

IlpakTnueckast padora «l3yueHne OCOOEHHOCTEH CTpOEHUS
MTO3BOHOYHBIX )KUBOTHBIX).

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3nenbl v 3aaa4n aHTPONOJAOTUU. METO Il AHTPOTIOJIOTHH.

CraHOBIEHUE TMPEACTABICHUN O NPOUCXOXKIECHUU YEJIOBEKA.
Penurnosnsie Bo33peHus. CoBpeMEHHbIE HAYYHBIE TEOPHH.

CX0ncTBO uenoBeKa C )KMBOTHBIMH. CHCTEMAaTUYECKOE IMOJIOKEHUE
yenoBeka. CBHUIETENbCTBA CXOACTBA YEJIOBEKA C  KUBOTHBIMH:
CpaBHUTENIbHO-MOp(doIoruueckue, sSMOpuonoruueckue, (pusnoaoro-
OnoxuMHuyeckue, mnopeaeHuyeckue. OTIMYUS 4YellOBEKa OT IKUBOTHBIX.
[IpssMOXOXkIEHNE U KOMIUIEKC CBS3aHHBIX C HUM IpHU3HAKoB. Pa3Burtne
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIBHON CUCTEMBI.

JIBrkyme cuibl  (pakTopbl) aHTpONoreHesza: OMOJIOTMYECKHE,
counaiabHble. COOTHOLIEHHE OMOJIOTHYECKUX U COLMANIbHBIX (PaKTOPOB B

aHTPOITOT€HE3E.
OCHOBHBIE CTaJMM AaHTPOIOreHe3a. PaHHHE uYenoBeKOOOpa3HbIe
00e3bsiHbl  (MPOKOHCYJIBI) W paHHUE TMOHTHIbI — OOIllKMe MpEeaKu

YeJI0BEKOOOpa3HbIX 00€3bsSH U JIIOJEWH. ABCTPAJONUTEKHM — JABYHOTHE
MPEIKU JIIoJeh. YeloBeK yMeIbli, IEpBbIE U3TOTOBJIEHUS OPYAUN TPY/a.
UYenoBek MpsMOXOSANTUN U MEPBbIN BBIXOJI JIFOACH 3a mpeaeibl AQpuky.
YenoBek reiaenbOeprckuii  — OOMMI  MPEeIoK HEaHAEPTaTbCKOTO
YeJIOBEeKa M YelOBEeKa pa3yMHOro. YenoBeKk HEaHJEPTalIbCKUN KakK BUJ
JIOJIEW XOJIOOHOTO KiIuMara. YeloBEeK pa3yMHBbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKHI 4eJIOBEK, OCBOEHUE KOHTHMHEHTOB 3a Ipenenamu AQpuUKH.
[TaneoreneTrka 1 MajeoreHOMUKA.

DBOJIIOLIMST  COBPEMEHHOTO ueJioBeka. EcrecTBeHHBId 0TOOp B
NOMyJISIUMAX 4YelloBeKa. MyTalMoOHHBIA TIpoliecC W MOJIUMOPHU3M.
[TonynsuuoHHbIe BOJHBI, Jpeiid TeHoB, wwurpamus u <«Addekr
OCHOBATEJIS» B MOIYJISLUUSAX COBPEMEHHOIO YEJIOBEKA.

Yenoseueckne pacel. Ilonsatue o pace. bosbmme pacer:
eBporeonHas (eBpa3uiickasi), aBCTpallo-HErpouaHas (PKBaTOpUaibHas),



MOHTOJIOWTHAS (a3uaTCKO-aMepUKaHCKas). BpeMs u myTH pacceleHus
YyeloBeka 1O [iaHeTe. EnuHCTBO 4yenmoBedyeckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [Iprcmoco0IeHHOCTh YenoBeKka K pa3HbIM
YCIIOBUSIM OKpY’KamIel cpensl. BiusiHue reorpaduueckoil cpempl u
npeiida reHoB Ha MOP(OJIOTHIO ¥ (PU3HOJIOTHIO YEITOBEKA.

MexXauCIUIUIMHAPHBIE METONbI B (DU3UYECKON (OMOJIOTHIECKOM)
AHTPOTIOJIOTHH. DBOJIOIMOHHAS AHTPOTOJIOTHS M TAJCOaHTPOIOIOTHUS
YeJIOBEUYCCKUX TOMYyJSAIUNA. buoconumanbHble WCCIeTOBaHUS MPUPOIBI
qenoBeka. VccmenoBanne KOABOMONNUN OMOJIOTHYECKOTO U COIUATBHOTO
B YEJIOBEKE.

JleMoHCTpanun
[Toptperer: Y. HapBun, JI. Jluku, . . Porunckmi, M. M.
I'epacumos.

Tabnuupsl U cxeMbl: «MeToabl aHTPONOJIOTUNY», «['0JI0BHOW MO3T
yenoBekay, «YernoBekooOpasHbie 00€3bsHbDY, «CKeleT YenoBeKa H
CKEJIET IIMMIIaH3e», «PyIuMEHTBl M aTaBU3MBIY, «J[BHKYIIHE CUIIbI
aHTPOMOIEeHE3a», « IBOJIOIMOHHOE APEBO YEIOBEKA», K ABCTPAIOIHUTEK,
«YenoBek yMenbli», «YeIoBEK MNPAMOXOIAIMN», «JleHMCOBCKUU
yenoBek» «Heannmeprampus», «KpomanboHUbD», «IIpenku dyemnoBekay,
«JTanbl 3BOIIOLIMU YETIOBEKa», «Packl uemoBekay.

O6opynoBanue: MYJISKU OKAaMEHEJIOCTEM, MPEAMETOB
MaTepUaibHOM  KYyJbTYphl  MPEIKOB  YEJIIOBEKa,  PENpOIyKIIHU
(dboTorpadum) kapTUH ¢ MUPOJIOTHICCKUMHU U OMOJIICHCKUMU CIOKETaMHU
MPOUCXOXKICHUS YesioBeKa, poTorpadun HaX0JOK UCKOMAEMbIX OCTAaTKOB
YEJIOBEKA, CKEJET 4YeJIOBEKa, MOJICNIb 4Yeperna 4YeJOBeKa U uepena
IIMMITaH3€, MOJIETb KUCTH YE€JIOBEKa M KHCTU IIMMIIaH3€, MOJEIU Topca
IIPEIKOB YEJIOBEKA.

JlaGopaTopuass pabora «l3yyenue 0COOEHHOCTEN CTPOCHHUS
CKEJIETA YEJIOBEKA, CBSI3aHHBIX C MPAMOXOXKICHUEM.

IIpakTuyeckass padora «lM3ydyeHue 5SKONOTMYECKHX aJanTaluid
YEJIOBEKAY.

Tema 6. Jxosorusi — HayKa 0 B3aMMOOTHOLICHUSIX OPTraHU3MOB
U HAIOPTaHU3MEHHBIX CHCTEM C OKPYKAKOLIEH cpeao

3apoxaeHue U pa3BuTHe 3Koyoruu B Tpyaax A. ['ym6ounbara, K. @.
Pynse, H. A. CeepuoBa, J. I'ekkensa, A. Tencau, B. H. Cykauéna.
Pa3znensl u 3agaun 3x00run. CBsA3b SKOJOTUH C IPYTUMHU HAyKaMH.

Metonbt skonorun. [loneBbie HaOmIOAEHUA. ODKCHEPUMEHTHI B
AKOJIOTUM: TIPUPOJHBIE U JabopaTopHbie. MoJeIupoBaHuE B DKOJIOTHHU.



MOHUTOPUHT OKpY)KarOLIEHd CpeAbl: JIOKAIbHBIM, PETMOHAIBHBIA U
TJI00ATBHBIHN.

3Ha4YCHHE DKOJIOTMYECKUX 3HAHWMM Ui YeJIOBEKA. DKOJIOTMYECKOE
MHUPOBO33pE€HHE KaK OCHOBA CBS3€Hd 4YEJIOBEYECTBA C IPUPOJOM.
@opMHUpPOBaHUE  DKOJOTMYECKOW  KYJbTYPhl W DKOJOTHYECKOMU
IPAMOTHOCTH HAaCEJICHHUS.

JdeMoHCcTpaIMuK

[Moptpetsi: A. I'ymGombar, K. @. Pynase, H. A. Cesepuos, O.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuipel U cxembl: «Pa3nensl skojorum», «MeToabl YKOIOTHI,
«Cxema MOHUTOPHHIA OKPY’KaIOIIEH CpebD».

JlabopatopHass padora «l3ydeHMEe METONOB 3KOJIOIMYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Dxonoruyeckue (HaKTOppl U 3aKOHOMEPHOCTH WX JICUCTBUA.
Knaccuduxanus JKOJIOTUYECKUX (bakTopoB: abMOTUYECKHUE,
OuoTHYecKHe, aHTponoreHHele. OOIIKME 3aKOHOMEPHOCTH JEHCTBUS
skosiornyeckux ¢akropos. [IpaBuno mmuumyma (K. Illnpenrens, HO.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue (aktopel. CBET Kak SKOJOTUYECKHA (akTop.
JleficTBre pa3HBIX YYacTKOB COJHEYHOI'O CIIEKTpa Ha OpraHU3MBI.
DKOJIOTHYECKHE TPYNIbI PACTEHUI U )KUBOTHBIX 0 OTHOILIEHHIO K CBETY.
CurnanpHas poas cBera. PoTonepuoau3m.

Temnepatypa kak 3kosiorndeckuil paxrop. [elictBue Temneparypsl
Ha opraHu3Mbl. [IOWKWIOTEpMHBIE W TOMOMOTEPMHBIE OpPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak dkojormyeckuid  ¢akrop. I[lpucnocobnenus
pacTeHull K nmojajaep:kaHuio BogHoro Oananca. Kiaccudukanus pacrenuii
10 OTHOILIEHHIO K Boje. IIpucnocoOiieHHsi KMBOTHBIX K H3MEHEHUIO
BOJHOTO PEXUMA.

Cpenbl oOWTaHUST OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs,
NOYBEHHAas, INTyOUHHAs MOANOYBEHHAs!, BHYTpHOpraHu3MeHHas. Pusnko-
XAMHUYECKHUE OCOOCHHOCTH cpen obuTaHus OpPraHu3MOB.
[Tpucnoco6ieHust OpraHu3MoB K JKU3HHU B pa3HbIX Cpeliax.

buonornyeckne putmbl. BHemHHWE W BHYTPEHHHE PUTMBI.
CytouHble W TOAMYHBIE PUTMBL. [IpHCIIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHHUSM YCIOBUH KU3HU.



XKuznennsie Gopmbl opranu3moB. [loHsATHE O KHU3HEHHOH (opme.
XKuznennole GOpMBI pacTEHH: JEpPEBbs, KYCTapHUKH, KyCTApHHUKH,
MHOTOJIETHUE TpaBbl, OJHOJETHUE TpaBbl. JKu3HeHHbIE (HOPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a’pOOMOHTHI. (OCOOEHHOCTH
cTpoeHHsI ¥ 00pa3a >KU3HH.

buotnueckue daktopsl. Buabpl OMOTHYECKHX B3aMMOICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 u ero dopmbl. I[lapazutuswm,
KOOIepanus, MYyTYyaJIU3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxJeOHu4ecTBO). Herpoduyeckne B3amMoACHCTBUS  (TONHUYECKUE,
dopuueckue, padpuueckue). 3HadyeHUE OMOTUYCCKUX B3aUMOCHCTBUI
JUIslL CYLIECTBOBAHMSI OpraHU3MOB B cpene ooOutanus. [lpuHumn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JlemoHcTpanuu

Tabmuubl W cxeMbl: «DKoJorHueckue Qakropb», «CBeTOBOU
CHEKTP», «IKOJIOTHUECKUE TPYIIIHI )KUBOTHBIX 110 OTHOIIEHUIO K CBETYY,
«TennokpoBHbIE ~ XKUBOTHBIE»,  «XOJOJHOKPOBHBIE  KUBOTHBIE,
«DU3NONIOTUYECKUE — aJlanTallid  KUBOTHBIX», «Cpenpl  oOuTaHusd
opranu3moB», «buonorudyeckue putMb», <« KuszHeHHoie (HOpMBI
pacteHui», <« KuzHeHHble  (OPMBI  KUBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJIUCTBEHHOTO JIECa», «IDKOCUCTEMa XBOMHOro jeca», «llennm

NUTaHus,  «XumHudectBo»,  «llapasutusm»,  «KoHKypeHIIHsSY,
«Cumbuosy, «kKommeHcammuzm.
O6opynoBaHue: repbapuu pacTeHui u YKUBOTHBIX,

MPUCHOCOOJICHHBIX K BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpOB,
repOapuu CBETOJIOOUBBIX, TEHENOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUI,
CBETOJIIOOMBBIC, TEHEIIOOMBBIE M  TEHEBBIHOCIMBBIE KOMHATHBIE
pacTeHus, TepOapuu U KOJJICKUUU TEIJIOMIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX PACTeHHW, 4Yydyena NTUL WU 3Bepel, repodapuu
pacTeHull, OTHOcsSUMXcS K rurpoduram, kcepoduram, mezoduram,
KOMHATHBIE PACTEHUs] JTAHHBIX TPYII, KOJJIEKIUU > KUBOTHBIX,
OOWTAIOIIUX B Pa3HBIX cpelax, repOapuu W KOJUICKIIMHW PACTCHUH U
KUBOTHBIX, OOJaNalolUX YepTaMu MPUCIOCOOIIEHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUHM JKM3HU, repOapuu M KOJUIEKUMHU PACTEHHH U
KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OpPM, KOJUIEKUMU >KUBOTHBIX,
YYaCTBYIOIIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOACHCTBUSIX.

JlaGopaTopHhasi padora «BbIABIEHNE MIPUCTIOCOOICHHIA
OpPraHU3MOB K BJIMSIHUIO CBETa».



JlabopaTtopHas pabdora «Bp1sBIICHHE PUCTIOCOOTICHUN
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPHD».

JlaGopaTopHasi pa6oTta «AHaTOMHUYECKHE OCOOCHHOCTH PaCTEHUM
U3 Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusi BUA0B U MOMYJIAMMA

DKOJIOTHYECKHE XapakTepucTuku mnonyisauuu. [lomymsuus kax
Ouonornyeckas cucreMa. Polib HEOIHOPOTHOCTH Cpeibl, (PU3NUYECKUX
O0appepoB M OCOOCHHOCTEH OHOJIOTMH BHIOB B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYphl mnomyisiuuii. OCHOBHBIE TOKa3aTEIu
MOMYJISIIUU:  YUCJIEHHOCTh, IUIOTHOCTh, BO3pacTHas W  MOJIOBas
CTPYKTYpa, POKAa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHSL.

DKkosioruyeckass CTpykTypa mnomyisiqud. OLeHKa YUCIEHHOCTH
nonyysiiuu. [IuHamuka nomynsiuuu W €€ peryisiuua. buotmueckuit
NOTEHIUAJI ToNyaanuu. MojenupoBaHue JUHAMUKA — TOMYJISIIIUU.
KpuBbie pocta uyuciaeHHOcTH mnomyisiuud. KpuBble BbDKHUBaHUS.
Perynsinusa 4uCIEeHHOCTH MOMYJISIUNA: poiib (PaKTOPOB, 3aBUCSIIUX U HE
3aBUCSIIMX OT TUIOTHOCTH. JKOJOTWYECKUE CTpareruu BuuoB (I- u K-
CTpaTerun).

[Toaatne 00 DKOJOTrMYECKOW HUIIE Buaa. MecTOOOUTaHUE.
Mmuoromepnass moxenb skojmorndyeckod Humm Jx.M. XaTumHCcOHAa.
Pa3zmepbl skonormyeckoid Humud. [loTeHUMalbHAass W pean30BaHHAS
HUILIN.

Bun kak cucrema nonymsuuid. Apeansl BUJIOB. Buabl M uX
YKU3HEHHBIE CTPaTEruu. DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH  TOBEJCHHUSI U MUTpalMid  KUBOTHBIX.
buonornueckre MHBa3MM 4y>KEPOAHBIX BUJIOB.

JemoHcTpanuu

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cxeMmbl:  «ODKOJOTHYECKHME  XapaKTEPUCTHKU
MO JISILUNY, «IIpocTtpancTBeHHas CTPYKTypa MO JISILIUN,
«Bo3pactHele  nmupamMuabpl  nomyssinun»,  «CKOpOCTh — 3aCelIeHHUs
NOBEPXHOCTH  3€MJM  pa3IMYHbIMU  OpraHusMamm»,  «Mojeinb

skosnornyeckor Humu Jx. M. XaTunHcoHay.
O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKIIMU KUBOTHBIX.
JlaGopaTopHasi padora «IIpucrmocoOieHuss ceMsH pacTeHUH K
pacCeNCHUIOY.
Tema 9. Iko10rUs COO0IECTB. IKOJOTHYECKHE CHCTEMBI.



CoobmiectBa opranu3MoB. buoneno3 u ero crpykrypa. Cszu
MEX1y OpTaHu3MaMH B OMOLIEHO3E.

DkocuctemMa Kak oTkpbiTas cuctema (A. [x. Teuncmm).
OyHKIIMOHAJIbHBIE OJIOKM OPraHU3MOB B SKOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTHI, peAyleHThl. Tpopudeckue ypoBHH. Tpoduueckue nenu u
cetn. AOuoTnueckue OI0KU dKocucTeM. [10uBbI U MBI B 9KOCHCTEMAX.
KpyroBopoT BelecTB 1 TOTOK SHEPTHH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTelld HKOCHCTEMBbI. buomacca W MPOAYKIUS.
DKOJIOTUYECKHe MUPAMU/IbI Uucel, OMOMacChl U SHEPTHH.

Junamuxka  osxocucmem.  Kamacmpoghuueckue  nepecmpotiku.
@nykmyayuu. HanpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB —
cykueccuu. IlepBHuHbIlE M BTOPUYHBIE CYKLUECCHUH M WX IPUYUHBI.
AHTpOIIOreHHbIE BO3EHCTBUS Ha cyKieccuu. KinmakcHoe coo01ecTBo.
buopa3zHooOpazue u TOJHOTAa KpPYroBopoTa BEIIECTB — OCHOBa
YCTONYMBOCTU COOOIIIECTB.

[IpuponHbIE DKOCUCTEMBL. JKOCUCEMbl 03EP U peK. IKocucmemvl
Mopeli U 0KeaHos. IKocucmemvbl myHOp, 1eco8, cmenetl, NyCMblHb.

AHTPONIOTEHHBIE  YKOCHUCTEMBI. ATpO3KOCHUCTEMA. ATPOIECHO3.
Pa3znnuus Mexay aHTpONOr€HHBIMHU U MPUPOIHBIMU 3KOCUCTEMAMU.

VYpboskocucrteMbl. OCHOBHBIE  KOMIIOHEHTHI ~ ypOO3KOCHCTEM.
['oponckass ¢aopa u ¢ayna. CuHaHTponu3zauusi TOPOACKOW (payHBI.
buonornyeckoe M  XO3SICTBEHHOE 3HAYEHHE Aarpo3KOCUCTEM U
ypOOIKOCUCTEM.

3aKkoHOMEpPHOCTH  (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUUI
OpraHu3MOB B JKocucTeMax. Poib kackaonoeo 3ghghexma u 6u0os-
20UPUKAMOpPos8 (Kaouesvix 6Uu008) 6 (OYHKYUOHUPOBAHUU DKOCUCTEM.
[lepeHOC »HEPrMM M BEIIECTB MEXKIY CMEXKHBIMHU 3KOCHCTEMAMHM.
YCTONYMBOCTh OPraHU3MOB, TMOIYISUAA KW OKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3/ICHCTBUM.

Mexanuzmvl  6o30eticmeusi  3a2pA3HEHUUl  pPA3HbIX  MUNO8  Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPOGHAX, OCHOBbl 3IKOJIOCUYECKO2O HOPMUPOBAHUS AHMPONO2EHHO20
6o30eiicmeus.  MeTofgonoruss ~ MOHMTOPMHIA  €CTECTBEHHBIX U
AHTPOIOTEHHBIX SKOCUCTEM.

JemoHcTpanuu

[Toptpert: A. JIxk. Tencnu.

Tabmuupr u  cxembl: «CTpykTypa OuoOIEHO3a», «DKOCHCTEMa
HIMPOKOJUCTBEHHOTO  Jiecay,  «ODKOCHCTEMa  XBOMHOIO  Jiecay,



«DyHKIIMOHATIBHBIE TPYIIBI OPraHU3MOB B 3KocucTemey, «KpyroBopot
BEIECTB B dKocucteme», «llemn mutanus (macTOUINHASA, NETPUTHAS)Y,
«JKojoruyeckas nupamMpga 4ucen», «IKOJOrMYecKas MNUpamMuaa
onoMacchl», «JKoJorudeckass mnupamuga sHeprum», «OOpa3oBaHue
oosota», «llepBuunas cykueccusi», «BoccTaHOBIEHHE Jieca TMOCTE
noxkapa», « JKOCHCTEMA 03epay, «ArporeHo3», «KpyroBopor BEIIECTB U
MOTOK DHEPTrUM B arporieHo3e», «lIpumepsl ypOosKocucTEM.

O6opynoBanue: TepOapu pPACTEHHM, KOJUJICKIIMM HACEKOMBIX,
yyyena MTHUIl U 3Bepei, repOapuu KyJbTYpPHBIX U JAUKOPACTYIIMX
pacTeHul, aKBApUyM KaK MOJEIb 3KOCUCTEMBI.

IIpakTnueckas padora «3yuenune u onucaHue
ypOOIKOCUCTEMBI.

JlaGopaTtopnas pabGora «M3ydyeHue pa3zHOOOpa3usi MEIKUX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHs «DKCKypCUsi B TUIUYHBIA OHOreoneHos3 (B ayOpasy,
Oepe3HsK, €INbHUK, Ha CYXOJOJbHBIM WJIM TOWMEHHBIA JYT, O03€po,
00J10TO)».

IKCKypeust «IKCKYpcHsl B arposKocucTteMy (Ha I0oJIe WM B
TETUTMIHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmennanerapHas 00601049ka 3eMid, A€ CYLIECTBYET
WIM CYIIECTBOBaja >XKWU3Hb. Pa3BuTHe mnpejicTaBieHuil o Ouocdepe B
tpynax 3. 3rocca. Yuenue B. W. Bepnanckoro o 6mochepe. O6mactu
ounocdeps! u e€ coctan. JKupoe BelecTBo Ouochepsl 1 ero PyHKIUU.

3aKOHOMEPHOCTH  cyllecTBoBaHUs  Ouocdepsl. OcobeHHOCTH
ouocdepsl Kak TI00anbHON dKOCUCTEMBI. /[MHaMuUdYeckoe paBHOBECHE B
ouocdepe. KpyroBoporsl BemectB MW OHOTCOXMMHUYECKHE  ITHKJIBI
(yrnepoaa, azora). PuTMu4HOCTS siBIIeHMI B Onocdepe.

3oHanbHOCTh Ouocdepnl. [lonsarue o Ouome. OCHOBHBIE OMOMBI
CYILUU: TyH/Ipa, XBOWHBIE JIeCa, CMELIAHHbIE U IIMPOKOJIUCTBEHHBIE Jieca,
CTENH, CaBaHHBI, IMyCTBIHU, TPONUYECKHE Jieca, BhICOKOTOpbs. Kimmar,
PaCTUTENBHBIN U YKUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa ¥ (YHKIMS KUBBIX CHUCTEM, OLIEHKAa WX PECYpCHOI0
noTeHuana u 6uochepHbIx GyHKIIHA.

JemoHcTpanuu

[Toptpetsi: B. Y. Bepuanckuid, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emmm», «KpyroBopor azora B
npupoae», «KpyroBopor yriepoma B mpupone», «Kpyrosopor



KHCIIOpoJa B mpuponae», «KpyroBopor Bonbl B npuponae», «OCHOBHBIE
onombl cymm», «Knmumatnueckue nosica 3emum», «TyHapay, «Taiiray,
«CMmemanHeii jecy, «llIupokonucTBeHHbIN nec», «Crenby, «CaBaHHAY,
«Ilycteiasay, « Tponmmueckuut gecy.

O6opynoBanue: repOapuy pacTCHUM Pa3HBIX OMOMOB, KOJUICKITUU
YKUBOTHBIX.

Tema 11. YesnoBek M OKpy:Ka0OIIAfA Cpeaa

DKOJIOTUYECKUE KPHU3UCHl U UX MPUYMHBL. Bo3aeicTBHe 4denoBeka
Ha Ouocdepy. 3arpssHeHue BoO3AyIIHOW cpenasl. OxpaHa Bo3ayXa.
3arpsi3HeHHe BOJHOM cpenpl. OxpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHne knumara.

AHTpPONIOr€HHOE BO3/ACUCTBUE HA PACTUTENBHBIA U )KUBOTHBINA MUD.
OxpaHa pacTUTEIBHOIO W XUBOTHOTO MHUpAa. OCHOBHBIE IPHUHIIMUIIBI
oxpansl npupoasl. KpacHeie kHuru. Oco0o oxpaHsemble TPHPOIHBIE
tepputopun (OOIIT). borannueckue cajpl U 300JI0TUYECKUE TAPKU.

OCHOBHBIE MPUHLMIIBI YCTOWYMBOIO pPA3BUTHS YEIOBEYECTBA U
npupoAsl. PanmoHanpHOE  NPHUPOAOIIONIB30BAHUE U COXPAaHEHHE
Oouonoruueckoro paszHoobpasus 3emud. OOmmMe 3aKOHOMEPHOCTH
IJI00ANbHBIX 3KOJOTHUYECKUX KpU3HCOB. (OCOOEHHOCTH COBPEMEHHOIO
KpHU3HCa U €r0 BEPOSATHBIE MOCIEICTBUS.

Pa3BuTre METOI0B MOHUTOPHHIA PA3BUTHS ONACHBIX TEXHOTECHHBIX
IIPOLIECCOB. Cucmemnvle UCCNe008aHUs. nepexooa K
pecypcocbepezarowetl u KOHKYPEHMOCHOCOOHOL SHepeemuxe.
buonoeuueckoe  paznoobpasue u  ouopecypcel.  HayuonanvHvie
uHgopmayuonHvle cucmemvl, obecnevusarouue 00CmMyn K uH@opmayuu
HO  COCMOAHUI0O ~ OMOENbHbIX U008 u  skocucmem.  (OcHOBbI

aKopeadbuIumayuu aKocucmem u cnoco6os bopbOBI c
buonogpecoeHusmuU. PekoHcmpyKyust MOPCKUX U HA3EMHbIX IKOCUCTEM.
JleMoHCTpauumn

Tabmuubl 1 cxembl: «3arpsi3HeHue aTMocdepbl», «3arpsi3HEHHe
ruapocdeps», «3arps3HeHue nouBby, «llapaukoBerit 2¢gdekt», «Ocobo
OXpaHsieMbI€ IPUPOIHBIE TEPPUTOPUNY», «MOAENIN YIPABISIEMOTO MUPAY.

O6opynoBanue: Gororpaduu OXpaHSEMBIX PACTCHUN U KUBOTHBIX
Kpacnoii kauru Poccuniickont @enepanuun, KpacHoil KHUTH perHoOHA.



3. INTAHUPYEMBIE PE3VJIBTATHEI OCBOEHUS
YUYEBHOI'O MPEJIMETA, YYEBHOI'O KYPCA, YYEBHOI'O
MOJIY.JIS

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOyJaroIMMHUCSL ~ TporpaMM  CpeaHero  ofmero  oOpa3oBaHUS:
JUYHOCTHBIE, METANPEIMETHBIE U MPEIMETHBIE.

B cTpyKType TUYHOCTHBIX pE3yJbTATOB OCBOEHUS IPOrPAMMBI IO
OMOJIOTMM  BBIJICTCHBI  CJICAYIOIIME  COCTABISIONIME:  OCO3HAHUE
00y4YaroImMUMHUCS POCCUMCKON IpakTaHCKONW UICHTUYHOCTH — FTOTOBHOCTH
K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH W CAaMOONPENCIICHUIO, HAIUdue
mMomueayuyu K OOy4YeHHIO OWOJIOTHH, YeleHanpasieHHoe pa3eumue
BHYTPEHHHUX YOEXKICHUMN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IEHHOCTEH U
UCTOPUYECKUX  TPAJAMIMN  pa3BUTHUA  OUOJIOTMYECKOTO  3HAHWS,
20MOBHOCHb U CNOCOOHOCHb 00YUYAIOIIMXCA PYKOBOACTBOBATHCS B CBOEH
NESATEIbHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTaHOBKAMH, TPUCYIIHUMHU
cUCTeMEe OHOJIOTHYECKOro O0Opa3oBaHUs, Haluuue NpasoCo3HAHUs
HKOJIOTUYECKON KYJIBTYPhI, CHOCOOHOCMU CMAGUMb TEIN U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrpaMMbl MO OHOJOTUHU
JOCTUTalOTCSl B €IMHCTBE YYEOHOW M BOCHUTATENBHOW IEATEIBHOCTU B
COOTBETCTBHHM C TPAAULUHUOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMU,
HUCTOPUYECKUMU U TYXOBHO-HPABCTBEHHBIMU [IEHHOCTSIMH, IPUHATHIMU B
oOlIecTBE TMpaBWJIaMd M HOPMaMu TMOBEAEHUS U CHOCOOCTBYIOT
IIPOIIECCAM CAMOIIO3HAHUS, CAMOBOCIIMTAHUSI U CAMOPA3BUTHS, PA3BUTHS
BHYTPEHHEW MO3UILMHU JTUYHOCTH, MaTPUOTU3MA U YBAXKEHHUS K 3aKOHY U
MPaBOIOPSAAKY, YEJIOBEKY TpyJa U CTaplIEMy MOKOJIEHUIO, B3aWUMHOTO
YBaXEHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 H
TpaguUMsM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickon ®Penepauun,
IIPUPOJE U OKPYKAIOLLEH Cpee.

JIM4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  Y4eOHOro  mpeameTa
«buonorusi»  MOMHKHBI ~ OTpaXaTh TOTOBHOCTh W CIIOCOOHOCTH
OoOy4JaronmMxcsi PyKOBOACTBOBAThCA  C(HOPMUPOBAHHOM BHYTpPEHHEU
MO3ULIMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMM, MTO3UTHUBHBIX
BHYTPEHHUX YOEKJIECHUM, COOTBETCTBYIOIMIMNX TPAAUIIMOHHBIM IIEHHOCTSIM
pPOCCUICKOro O00IIecTBa, pPaCHIUPEHUE >KU3HEHHOTO OIbITa W OIbITa



JEATeIbHOCTH B TMPOIECCE peaau3allid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3ZUIIMKM OO0YyYarolerocss Kak
AKTUBHOT'O U OTBETCTBEHHOI'O YJIEHA POCCUUCKOTO O0IIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYIMOHHBIX TIpaB U OO0sS3aHHOCTEH,
YBa)KCHHE 3aKOHA U IPABONOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKON JAEATEIbHOCTH IpHU
CO3JaHUHU Y4YEOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TO3HABATEIbHBIX
3a/1a4, BBHIMOJIHEHUN OUOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEACTIATh COOCTBEHHYIO MTO3UIIAIO TI0 OTHOIIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YyMEHUE Yy4YUTHIBaTh B CBOMX JEHUCTBUAX HEOOXOJAMMOCTH
KOHCTPYKTUBHOT'O B3aMMOJICMCTBUSI JIIOJEH C pa3HbIMH YOEKICHUSIMHU,
KYJbTYPHBIMU IIEHHOCTSMH U COIIUATBHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECC€ COBMECTHOIO
BBITIOJIHEHUS Y4€OHBIX, MO3HABATENbHBIX W HMCCIIEIOBATEIhCKUX 3aj1ad,
YBAXUTEIHHOTO OTHOLIEHUSI K MHEHHMIO ONIMOHEHTOB IPHU OOCYKICHHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPHKAHNUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMU JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUHCKOW TIpakAaHCKOW HWICHTHYHOCTH,
NaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOJY, YyBCTBa OTBETCTBEHHOCTH
nepen PonuHoM, TOpaocTu 3a CBOM Kpail, cBO0 PonnHy, CBOW S3BIK M
KYJBTYpY, MPOIIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM
Npuponbl, JAOoCTKEeHUusIM Poccum B Hayke, HWCKYCCTBE, CIIOPTE,
TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTH OLICHUBATh BKJIAJl POCCUNCKUX YUEHBIX B CTAHOBJICHUE
U pa3BUTHE OWOJIOTHUM, TOHMMAHUS 3HAYCHUS OWOJOTUM B TIO3HAHUU
3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujieitHas yOexXJIEHHOCTh, TOTOBHOCTh K CIIYXXEHUIO U 3aIlUTe
OTtedecTBa, OTBETCTBEHHOCTH 32 €0 CYIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE JIYXOBHBIX IECHHOCTEW POCCUMNCKOTO HAPO/Ia;

chOPMHPOBAHHOCTh,  HPABCTBEHHOTO  CO3HAHHS, ATHYECKOTO
MOBEJICHHSI;



CIOCOOHOCTh OIIEHMBATh CHUTYallMI0 M TNPUHUMATh OCO3HAHHbBIE
pElIeHMs, OPHEHTHPYSICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOrO OyayIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSAM, CO3JAHUIO CEMbHU
Ha OCHOBE OCO3HAHHOIO NPHUHATHS LEHHOCTEH CEMEWHOW JKU3HHU B
COOTBETCTBHUHM C TpaauLUsAMU HapoaoB Poccuy;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYAs OSCTETUKY ObITa,
HAayYHOI'O M TEXHHYECKOTO0 TBOPYECTBA, CIIOPTA, TPYJa, OOLIECTBEHHBIX
OTHOIIICHUM;

IIOHUMAaHUE SMOIMOHAIIBHOTO BO3JECUCTBUS KUBOM NPHUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHUIO B pa3HbIX BHAAX HCKYCCTBa,
CTPEMJICHUE MPOSIBIISTH KAYECTBA TBOPUECKOW JTUYHOCTH;

5) d¢usuyeckoro BocnuTaHusA, (GOPMUPOBAHMA KYJbTYPbI
310POBbS X IMOIHOHAJIBHOIO 0JIATONOTy M

NOHMMAaHHUE U pealin3alus 340pOBOro U 6€30MacHOro 0opasa KU3HU
(3m0poBO€ TUTaHUE, COOJIOJIEHUE TUTHEHUYECKUX NPaBUI U HOPM,
cOAJIaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryiisipHas (pu3nveckas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILLIEHUS
K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

NOHMMAaHKE LIEHHOCTH MPAaBWJI UHIUBUIYaIbHOTO U KOJIEKTUBHOIO
0e30MacHOro MOBEACHUS B CUTYalUAX, YTPOXKAOIINX 3A0POBBIO U KU3HU
JIIOJICH;

OCO3HAaHUE TMOCIEACTBUM M HENpPUATUS BPEIHBIX MPUBBIYEK
(ynmoTpeOeHus aKoroJisi, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpyldy, OCO3HaHUWE IIEHHOCTH MAacTepCTBa,

Tpynoao0ue;
TOTOBHOCTh K AaKTUBHOW JCSATENHHOCTH TEXHOJIOTMUECKOW U
COIMAJILHOM HAIPaBJICHHOCTH, CIIOCOOHOCTH WHUIUAPOBATH,

IJIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHATH TAKYIO JICSITCIBHOCTD;
HWHTEpeC K pa3iMuHbIM cdepaM npodecCuoHaIbHON AeSTebHOCTH,
yMEHHE COBepIIaTh OCO3HAHHBIA BBIOOpP Oynymeld mnpodeccun wu
peann30BBIBATH COOCTBEHHBIE KU3HECHHBIE TUIAHBI;
TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO HA
MPOTSIKEHUU BCEU KU3HU;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

DKOJIOTHYECKH LEJIeCO00pa3HOe OTHOLIEHHWE K MPUPOJE Kak
VMCTOYHUKY XKU3HU Ha 3EMJIE, OCHOBE €€ CYIlIECTBOBAHHSI;

MOBBIIIEHUE YPOBHS SKOJOTUYECKOM KyJIbTYpBI: NPUOOpeTeHUe
OMbITA MJIAHUPOBAHUS TOCTYNKOB U OLICHKA X BO3MOXKHBIX IMOCIEICTBUMA
JUISL OKPY’KAKOIIEN CPEbI;

OCO3HAaHHME TJIO0AIBHOIO XapaKTepa H3KOJIOTMYECKUX NpodsieM U
MyTEN UX PEIICHUS;

CIIOCOOHOCTh ~ UCIIOJIb30BaTh IMpUOOpETaeMble TMPU  U3YYCHUU
OMOJIOTMM 3HAHUA M YMEHUSA MPHU PEIICHUH MpoOJieM, CBS3aHHBIX C
pallMOHANIbHBIM ~ TPUPOONOJIB30BAHUEM (cobmronieHue paBUl
MOBEJICHHSI B TPUPOJAE, HAMPABICHHBIX HA COXPAHEHUE PABHOBECHUS B
HKOCUCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OMoCchephl);

AKTUBHOE HEMPHUITUE NEUCTBUM, MPUHOCIIIUX BPEA OKPYKAIOUIEH
NPUPOJHONM  cpeAe, YMEHHE MPOTHO3UPOBATH  HEOJArONMPUSTHHIC
DKOJIOTHYECKME  TOCIEACTBUS  NPEANPUHUMAEMBIX  JIEUCTBUUA U
NpeAoTBpallaTh UX;

HaJIMYu€ Pa3BUTOTO SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOU
KYJbTYpbl, OMNbBITA JEATEIBHOCTA HKOJOTUYECKOW HAMpaBICHHOCTH,
YMEHHUSI pYKOBOJICTBOBAThCS UMM B IMO3HABATEIILHON, KOMMYHUKATUBHOM
U COLMAJIbHOM TMPAaKTUKE, TOTOBHOCTHM K YYacTHUIO B IPAKTHUYECKON
JEATEIIbHOCTH 3KOJIOTUYECKOW HAMPABIECHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTUSI HAYKH U OOIICCTBEHHOM MPaKTUKH,
OCHOBAHHOTO Ha JHAJIOTE€ KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M UUTATEIbCKOW KYJIBTYpPbl Kak
CpEeICTBa B3aUMOJICUCTBUS MEXKTY JIFOJbMH U TIO3HAHUSI MUDA;

MOHMMAaHME CrieU(PUKU OMOJIOTUY KaK HAyKW, OCO3HAHUA €€ POJIU B
bopMHpPOBaHUM  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU
IIEJIOCTHOTO TIPEJICTABIICHUS 00 OKpYKAIoIeM MHpPE KaK O €IUHCTBE
NpUPOJIbI, YEJIOBeKa W  O0OIecTBa, B  IO3HAHUU  IPUPOJHBIX
3aKOHOMEPHOCTEH M PEIICHUH TPOOJIeM COXPAHEHHUS MPUPOJTHOTO
PaBHOBECHS;

yOeXKIEHHOCT, B 3HAYMMOCTH OHOJIOTHMM JUISI COBPEMEHHOM
[IUBUJIM3AINK: OOECIIEUeHUsI HOBOTO YPOBHS DPAa3BUTHUS MEIUITUHBI,
CO3/JaHU€ TMEPCHEKTUBHBIX OMOTEXHOJOTUM, CIOCOOHBIX  pelIaTh



pecypcHble IpoOJIeMbl Pa3BUTHS YEJIOBEUECTBA, TOMCKA IMyTEH BRIXO/1A U3
III00ANBHBIX SKOJIOTMUECKUX TMpobieM u olecredeHusl mepexoja K
YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BAaHUIO MPHUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYCHUH OMOJIOTMYECKUX 3HAHUH B LEISIX
MOBBIIICHHSI 00IIEH KyJIbTYPBhl, €CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK
COCTaBHOM 4YacT (YyHKUMOHAJIBHOM TI'PaMOTHOCTH OOydYaroImxcs,
(bopMupyeMoil Ipu U3yuyeHU OUOJIOTUH;

NOHMMAaHHE CYUIHOCTH METOJOB IIO3HAHUS, HCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTHU HCIIOJIb30BATh MOTy4YaeMble 3HAHUS
JUIS  aHanmM3a W OOBSICHEHMS SIBICHUM OKPYXAIOUIET0 MHpa H
OPOUCXOASAIIMX B HEM M3MEHEHHWM, yMEHue Jenatb O0O0OCHOBaHHbBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOLIMXCA JAHHBIX C
LEJBIO TIOTYYCHHSI TOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTh ~ CaAMOCTOSITEJIBHO ~ HCIOJb30BAaTh  OMOJIOTMYECKUE
3HAHWS JJI PEelIeHuUs IpoOieM B peaTbHBIX JKU3HEHHBIX CUTYAIIHsX;

OCO3HAHUE IICHHOCTM HAay4YHOW JESITENbHOCTH, T'OTOBHOCTH
OCYILECTBISATh MPOEKTHYI0 M  HCCIENOBATENIbCKYIO  J€ATENbHOCTh
WHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUH 110
OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHUS y4eOHOTO MpeaMeTa
«buonorus BKIIOYAIOT: 3HAYUMBIE JIJIsI (OPMHUPOBAHUS MUPOBO33PEHUS
OOYYarOIINXCS MEKIUCIUIIIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIC
MOHATHUS, OTPAXKAIOIIKME IEeIOCTHOCTh HAYYHOM KapTHHBI MHpa U
cenu(uKy METOMOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX HAyKax
(BemiecTBO, HHEpPrusi, SBICHUE, MPOIECC, CUCTeMa, HAy4YHBIA (axT,
NPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCICIOBAHHE,
HAOMIOICHUE, W3MEPEHHUE, JKCIEPUMEHT U JPYTHE); YHUBEpCAIbHBIC
yueOHbIe NENCTBUS (Tmo3HaBaTENbHBIC, KOMMYHUKATUBHBIE,
peryisiTuBHbIE), obecneunBaromue (HopMUpOBaHUE (DYHKIIMOHATBHON
IPAMOTHOCTH M COIMAJIBHOW KOMIETEHIIMH O0yYaroIIuXCsl; ClIOCOOHOCTh
OOy4YaroIIMXCsl  WMCIOJB30BaTh  OCBOGHHBIE  MEKIUCIHMIUIMHAPHEIE,



MHUPOBO33PEHUYECKNE 3HAHWS W yHHUBEPCAIbHBIC Y4eOHBIC JICHCTBUSA B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

B pesynbrare u3ydeHus OMOJOTMM HA YPOBHE CPEIHErO OOIIETro
oOpa3oBaHus y oOyyarouierocs OyayT chopMUpPOBaHbI MMO3HABATEIbHbBIC
YHUBEpCaAIbHBIC YICOHBIC NEHCTBHS, KOMMYHUKATUBHBIC YHUBEPCATHHBIC
ydeOHbIE JEHCTBUSA, PEryIsTUBHBIC YHUBEPCAIbHBIC YUEOHBIC NEHUCTBUS,
COBMECTHAs JAESATEIbHOCTD.

MeTtanpeaMeTHbIe PE3yNbTaTbl OCBOEHUS IMPOTrPaMMBbl CPETHErO
o01iero o0pa3oBaHusl IOJKHBI OTPaXkKaTh:

OBjajeHHe YHUBEPCAJbLHBIMH Y4eOHBIMH NO3HABATEIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JOTHYECKHE ICHCTBHUS:

CaMOCTOATENHHO (OPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIP30BaTh TIPH OCBOCHUW 3HAHUW TPUEMBI  JIOTUYECKOTO
MBINICHNsT ~ (aHanmW3a,  CHWHTE3a,  CpaBHEHUWS,  KJIacCHU(UKAIIIH,
000011IeHUsT), PACKPBIBATH CMBICT OWOJOTHYECKUX TMOHATUN (BBIACIATH
WX XapaKTepHble TMPHU3HAKH, YCTAHABIUBATh CBS3U C JIPYTUMU
MOHSATUSIMU );

OTIPENEIATh MENN ACSITSIBHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU
UX  JIOCTUXKEHUS, COOTHOCUTH  PE3yJIbTaThl  JCSATEIBHOCTU  C
MOCTAaBJICHHBIMHU LIEIISIMH;

WCITIOJIb30BaTh OMOJIOTUYECKHE MOHATUS JIJIsi 00BbACHEHHs (AaKTOB U
SBJICHUM KUBOW MIPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYX ACHUS (MHIAYKTHUBHBIC, ACTYKTHBHBIC,
M0 AaHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS B
paccMaTpUBAEMBbIX SBIICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS,

MPUMEHATh CXEMHO-MOJICBHBIC CPEICTBA IS TPECTaBICHUS
CYIIECTBCHHBIX CBSI3¢ M OTHOIICHWH B M3y4aeMbBIX OMOJOTHYECKHX
00BeKTaxX, a TakkKe MPOTHBOPEYMH pa3HOTO POJa, BBISBICHHBIX B
pa3sTUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH pEIIEHUS TPOOJeMbl ¢ YYETOM aHalu3a
UMEIOIINXCS MaTePUATBHBIX M HEMAaTePHUATbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIHLHOCTH, OIICHUBATH COOTBETCTBHC
PE3yNBTATOB LIEJSIM, OIICHUBATh PUCKHU MOCIICICTBUN IEATEILHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH Pa0bOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;



pa3BHUBAaTh KPEAaTHBHOE MBIIUICHUE TIPH PEIICHUN >KU3HCHHBIX
npooIieM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIQJIeTh HABBIKAMHU y4eOHO-HCCIIEOBATEILCKOH ¥ TPOCKTHOM
NEATETLHOCTH, HaBBIKAMHU pPa3pelieHHs] TPOoOJeM, CIIOCOOHOCTHIO W
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB  pEIIeHUs
MPAKTHYECKUX 3a7a4, TPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

UCIIONIb30BaTh PA3IMYHBIC BHIBI JIEATEIBHOCTH IO TMOJYyYEHHUIO
HOBOTO 3HAHUS, €T0 WHTEPIIPETAINH, TPEOOPA3OBAHUIO U TPUMEHEHUIO B
y4eOHBIX CHUTyallUsX, B TOM UHWCIE TIPU CO3JaHUU YyYEOHBIX U
COLIMAJIBLHBIX MPOEKTOB;

dbopMUPOBAaTh HAYYHBI THUN MBIIUICHUS, BIAJCTh HAYIHOU
TEPMHHOJIOTHEH, KITIOYSBBIMU MOHITHSIMH U METOJIAMHU;

CTaBUTh U (opmynupoBaTh  COOCTBEHHbIE  3aJadyd B
00pa30BaTENbHON JEATEIBHOCTH U KU3HEHHBIX CUTYAIHsIX;

BBEIIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W W aKTyaJU3UpPOBATH
3a7aqy, BBIIBUTATh THUIOTE3Yy €€ pEIICHUs, HaXOAWTh apryMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPIKICHWH, 3aaBaTh MapaMeTpbl U KPUTEPHH
pEIICHHSI;

aHAIIM3UPOBATh MOJTYYCHHBIC B XOJ€ PEUICHU 3a7aud pe3yJbTaThl,
KPUTUYECKU OIEHUBATh X JIOCTOBEPHOCTb, IPOTHOZUPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

JlaBaTh OIIGHKY HOBBIM CHUTYaIlMsSM, OIICHWBATH IMPHOOPETEHHBIN
OIIBIT;

OCYIIECTBIAThH II€JICHANPABICHHBIA TOUCK TEpPEeHoca CPEeACTB U
CIIOCOOOB IEUCTBUS B TPO(ECCHOHATBEHYIO CPEY;

yMETh IMEPEHOCHTH 3HAHHS B TO3HABATCILHYIO U IPAKTHYCCKYIO
00J1aCTH KU3HEACATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBBIC WJCH, NpeIjiaraTh OPUTHMHAILHBIC MOJXOIbI H
peIIeHus, CTaBUTh MPOOJIEMBI U 337a4H, JOITyCKAIONIUE aTbTCPHATHBHBIC
peleHusl.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATHLCS B PA3IUYHBIX UCTOYHHKAX MHGOpMAHK (TEKCTE
y4e0HOTO MOCOOUs, HAYYHO-TIOMYJIIPHON JHTEpaType, OMOJIOTHYECKUX
CIOBapsIX W CIPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX, B
WuTepHeTe), aHAIM3UPOBATh MHPOPMAITUIO PA3IUYHBIX BUIAOB B (HOpPM



MPEACTABIICHUS, KPUTHYECKH OIICHWBAaTh €€  JOCTOBEPHOCTh W
HEMTPOTUBOPEYHBOCT;

dbopMyIHpOBaTh 3alPOChl U MPUMEHATH Pa3IUYHBIE METOABI MPHU
MOMCKE M OTOOpe Ouosnoruueckorl wuHbOpMAIUU, HEOOXOIUMOU IS
BBITIOJTHCHUS YI€OHBIX 3a/1a4;

pruoOpeTaTh OTIBIT HCITOJIb30BaHUS uH()OPMAITMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJIOTMM,  COBEPIICHCTBOBATh  KYJIBTYpPY
AKTHUBHOT'O UCTIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITeJIbHO BBIOMPATh ONTHUMAIBbHYIO (HOPMY MpEICTABICHUS
ononornyeckor nHGOpMaIuu (CXembl, TpapuKh, TUArPAMMbI, TaOIHIIBI,
PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAYYHBIM SI3bIK B Kaue€CTBE CPEACTBA MpU padboTe C
Ouosiorudeckor HHGpopmMaImen: NPUMEHATh XUMHUYECKHUE, (PU3HIECKUE U
MaTeMaTUYeCKHe 3HAaKM M CHMBOJIbI, (opmyibl, abOpeBHUaTypy,
HOMCHKJIATypy,  HWCIIOJh30BaTh W  MpeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATIISAHOCTH;

BJIaJICTh HaBBIKAMHM pACIO3HABaHUS W 3alUThl HWHOOPMAINH,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OBJanenne YHHUBEPCATbHBIMHU KOMMYHHKATHBHBIMH
AEeHCTBUSIMMU:

1) o0mmenne:

OCYIIECTBIISITh KOMMYHHMKAIIMM BO BceX cdepax >KU3HU, aKTUBHO
y4acTBOBAaTh B JUAJIOTE€ WM JUCKYCCHU TIO CYIIECTBY 0O0CYyXaaecMoOi
TeMbl  (YMEHHE 3aJaBaTh  BONPOCHI,  BBICKA3bIBATh  CYKICHHUS
OTHOCHUTEIHHO  BBITIOJIHCHHSI  TpeIaraeMoil  3ajadd, y4YUTHIBAThH
WHTEPEChl U COTJACOBAHHOCTH IO3MIIMN JPYTrUX YYaCTHUKOB JHAJIora
WJIU JUCKYCCHH);

pacmo3HaBaTh HEBepOaJdbHBIC CpEACTBA OOIIEHUS, TIOHUMATH
3HAUYCHHWE  COIMAIBHBIX  3HAKOB, TIPEANOCHUIOK  BO3HUKHOBCHUS
KOH(DJIUKTHBIX CHTyalluid, YMETh CMATYaTh KOH(JIUKTHI W BECTH
MIePETOBOPHI;

BIIQJICTh PAa3IMYHBIMH CIOCOOaMH OOIICHHMS W B3aUMOJICHCTBHS,
MOHUMAaTh HaAMEPEHHWS JAPYTUX JIOACH, TMPOSBIATH YBAXKHUTEIHHOE
OTHOUIEHUE K COOECETHUKY U B KOPPEKTHOU ¢opme (PopMynHpoBaTh
CBOHU BO3PAKCHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C
HCIIOJIb30BaHUEM SI3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsl IeiITeJIbHOCTD:



MOHMMATh W  MCIHOJIb30BaTh MPEUMYIIECTBA KOMAHJHONU W
WHIUBUIYyaIbHOH pabOThl TPH PEIICHUH OWOJOTHYECKON MPOOJIEMBI,
00OCHOBBIBaTh ~ HEOOXOAMMOCTh MPUMEHEHUS TPYNIOBBIX  (HopM
B3aMMOJICUCTBUS NPU PEIICHUH YUeOHOMU 3a/1a4u;

BBIOMpaTh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHUU C y4€TOM
OOIIMX UHTEPECOB U BOZMOKHOCTEH KaXKJIOTO UJieHa KOJUIEKTHBA,

NPUHUMATh eI COBMECTHOM NESITeNIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS TO €€ JOCTHXKEHHIO: COCTaBJATh IUIaH
JNIEUCTBUN, pACHPENCNSTh pPOJIU C YYETOM MHEHHH YYaCTHUKOB,
00CYXKIaTh pe3yJIbTaThl COBMECTHON PadOTHI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIAJa M KaXKIOTO Y4YaCTHHKA
KOMaH/Ibl B OOIIHI pe3yIbTaT Mo pa3pad0TaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYUIECTBJISITh ~ MO3UTUBHOE  CTPATETMUYECKOE  TIOBEJACHHE B
Pa3IMUHBIX CUTYallUSIX, MPOSBIATH TBOPUYECTBO M BOOOpaK€HHE, OBITh
WHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUAMM:

1) camoopranuzanmsi:

WCIIOJIB30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISIBJICHUS MPOOJIEM U
WX pEIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYCCKMX 3HAHWW IIeJIeBbIe U
CMBICJIOBBIE YCTAHOBKHM B CBOMX JIEUCTBUSX U MOCTYIKAX MO OTHOIIEHUIO
K KUBOW IPUPOJE, CBOEMY 3/I0POBbIO U 3J0POBbIO OKPYKAIOLIUX;

CaMOCTOATENbHO OCYIIECTBIISITH MO3HABATEIbHYIO JAESTENbHOCTD,
BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (DOPMYITHUPOBATH COOCTBEHHBIC 33]]a4H B
00pa30BaTeNbHOMN NEATEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH PEIICHUS MPOOJIEMBbI C YYETOM
MMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacMpsTh pPaMKd Y4eOHOTro TMpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

Jenatb  OCO3HAHHBIM  BBIOOp, apryMEHTUpOBaTh €ro, Opatb
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh  ()OPMHUPOBAHUIO U  TMPOSIBICHUIO  IIHPOKOH
SPYIAUIIMU B PA3HBIX O0JACTSIX 3HAHWUHN, TOCTOSHHO TOBBINIATH CBOU
00pa30BaTeNIbHBIN U KYJIbTYPHBIN YPOBEHb.



2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYyaIlMsIM, BHOCUTb KOPPECKTHBBI B
JCSITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIBTATOB LICIISIM;

BJIaJICTh HABBIKAMH TIO3HABATEIBHOW pPEe(ICKCUM KaK OCO3HAHHSI
COBEpIIIACMBIX JCHCTBHI M MBICIIUTEIBHBIX ITPOIIECCOB, HX PE3YJIbTaTOB U
OCHOBAHUH, HCIIOJIB30BaTh MPUEMBI PEQIICKCHH TSI OIEHKHA CHUTYaIlWH,
BbIOOpA BEPHOTO PEIICHHS,

yMETh OLICHUBATh PUCKH U CBOCBPEMECHHO NMPUHUMAThH PEIICHUS T10
UX CHIDKCHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTBl JPYrUX TpH  aHAJU3e
pe3yIbTATOB JIESATEILHOCTH;

3) npuHsATHE ceOs M APYTUX:

IPUHUMATH CeOsI, TOHMMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHAMATh MOTHUBBI W  apryMEHTBl JIPYTUX TIpH  aHaJU3e
pe3yJIbTaTOB JIESATEILHOCTH;

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIUOKH;

pa3BUBaTh CIIOCOOHOCTh TIOHMMAaTh MHpP C TIO3UIUH JPYroro
qeIIoBeKa.

MNPEJIMETHBIE PE3YJBTATHI

[IpeameTHble pE3yNbTaThl OCBOCHUS COJACpKAaHUA  y4eOHOTO
npenmetra «buonorus» Ha yriiyoJIEHHOM YpOBHE OpPHUEHTHPOBAHBI Ha
obecnieueHue npoduibHOro oOydyeHus oOydaromuxcs Ouosioruu. OHH
BKJIFOYAOT: crienuduaeckue it OMOJOTHN HAayYHBIC 3HAHUS, YMCHUS U
CHOCOOBI IEUCTBHUIM MO OCBOEHUIO, MHTEPIPETALMH U MPEeoOpa30BaHUIO
3HAHWM, BUJIBI JIEATETLHOCTH 10 TIOJYYCHHIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B PEATbHBIX KHU3HEHHBIX
cutyanusx. [IpeaMeTHbie pe3yabTaThl MPEACTABICHBI IO  TOoJaM
U3YUYCHUS.

[IpeameTHble  pe3ynbTaThl  OCBOCHHUS  y4yeOHOTO  TIpeaMeTa
«buosnorus» B 10 knacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME
CCTECTBEHHBIX HayK, B (DOPMHUPOBAHUHU ECTCCTBEHHO-HAYYHON KapTHHBI
MHpa, B TIO3HAHWHM 3aKOHOB TIPUPOABI UM pEHICHUU MpoOsieM
pPaIMOHAIIBHOTO  MPUPOJOMONB30BAHMS, O BKJIAJE POCCHMCKUX W
3apyOEKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOH OWOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT:
OCHOBOITOJIATAOIINE OWOJIOTHYECKUE TEPMHUHBI M TIOHATHS (KU3HbB,



KJIETKa, OpraHu3M, MeTaboiu3M, TOMEOCTa3,  CaMOperyJslus,
CaMOBOCIPOU3BECHHUE, HACIEICTBEHHOCTh, HW3MEHUYMBOCTh, pOCT U
pa3BuTHe), 6uonoruyeckue Teopuu (kiaetouHas teopus T. llIBanna, M.
[lInerinena, P. BupxoBa, XpoMOCOMHAass TEOpPHUs HACIECIACTBEHHOCTH 1.
Moprana), yuennss (H. M. BaBuioBa — 0 LeHTpax MHOrooOpasusi H
IPOUCXOXKJIEHNUA KYJbTYPHBIX pAacTE€HUM), 3aKOHbl (€aQuHOOOpa3us
MIOTOMKOB  II€PBOr0  MOKOJICHHS, PACHICIJICHUsA, YHCTOTHI TaMET,
HE3aBUCUMOTO HacienoBanusi . MeHnens, rOMOJOTHYECKUX PSAIOB B
HacleACcTBeHHOM m3MeHuuBocTd H. W. BaBumoBa), mnpuHIUIIBI
(KOMILIEMEHTapHOCTH );

BJAJCHUE  OCHOBHBIMM  METOJAAMHM  HAy4HOrOo  IO3HAHUA,
UCIIOJIb3YEMBIX B OHMOJOTMYECKHX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB
(onucanue, U3MepeHne, HaOJIIIEHNE, SKCIIEPUMEHT);

YMEHUE BBIACIATh CYUIECTBEHHBIE MPHU3HAKH: BUPYCOB, KIIETOK
OPOKapHUOT U  JYKAPUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OakTepuid, rpuOOB, PaCTEHUH, KUBOTHBIX U
4eJIOBEKa, CTPOCHHSI OPTaHOB M CHCTEM OpPraHOB PAaCTEHUM, )KMBOTHBIX,
4eJIOBEKA, IPOLIECCOB KU3HEAEITEIBHOCTH, IPOTEKAIOIUX B OPraHu3Max
pacTeHul, )KUBOTHBIX W YEJIOBEKa, OMOJOTMYECKHUX MPOLECCOB: 0OMEHa
BelleCTB  (MeTabonm3M),  MpEBpalleHUs  SHEPrUHM,  OpOKEeHHS,
aBTOTPO(PHOTO U TeTepOTPOPHOrOo TUIIOB MUTAHUSA, (OTOCHUHTE3A U
XeMOCHHTE3a, MHTO3a, MeiHo3a, TaMeToreHesa, SMOpUOIeHe3a,
NOCTAMOPHUOHAJIBHOTO ~ Pa3BUTHUS, Pa3MHOKEHUS, HWHIAUBUAYAIBHOIO
pa3BUTHs OpraHu3Ma (OHTOT€He3a), B3aUMOJEICTBUS T€HOB, reTepo3uca,
HCKYCCTBEHHOT'0 0TOOpa;

YMEHUE yCTAHABJIMBATH B3aUMOCBS3M MEXKIY OPraHOMJAMU KIIETKH
U UX (PYHKIMSIMHU, CTPOECHUEM KJIETOK Pa3HBIX TKAHEW U WX (PYHKIUSIMH,
MEXAy OpraHaMd MU CHUCTEMAaMH OPraHOB y PACTEHHM, >KMBOTHBIX U
yenoBeka M HMX (QYHKUHUSIMH, MEXIy CHCTEMaMH OpPraHoB MW HX
GyHKUMSIMHM, MEXIy dTanaMd OOMeHa BEUIECTB, ATalaMu KIETOYHOIO
UKJIa U XKU3HEHHBIX IIMKJIOB OPraHU3MOB, 3TanamMu 3MOPHOHAIBHOIO
pa3BUTHS, TEHOTUNIOM W (PEeHOTUIIOM, (PEHOTUTIOM M (PaKTOpPAMH CPEIIbI
o0uTaHUS;

YMEHUE BBISBIIATh OTIMYUTENbHBIE TPU3HAKH KUBBIX CUCTEM, B TOM
YHUCJI€ PACTEHUH, )KMBOTHBIX U YEJIOBEKA;

yMEHUE UCIIOJI30BaTh COOTBETCTBYIOIIIHE apryMEHTHI,
OMOJIOTMUECKYI0 TEPMHUHOJOTHUIO M CHUMBOJUKY JUIsl JO0Ka3aTelbCTBa
POJICTBA OPTAHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIII;



YMEHHUE peIIaTh OWOJIOTHYECKUE 3a7a4¥, BBIABISITH MPUUUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY HCCIEAyEeMbIMH  OHOJOTHYECKUMU
MpoLIeCCAMH U SIBJICHUSIMH, JieJaTh BBIBOJBI U MPOTHO3bI HA OCHOBAHUU
MOJIYYeHHBIX PE3yJIbTAaTOB;

YMEHUE BBIMOJHATh JIA0OpATOPHBICE M MPAKTHUECKHEe pPaboThI,
coOmoaartk TmpaBwia Mpu pabore ¢ yuyeOHbIM U JTa0OPaTOPHBIM
000py0OBaHUEM;

YMEHUE BbIIBUTATh TUIIOTE3bI, IPOBEPATH UX IKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIHpys  1ellb  HCCIIEOBaHUSA, aHAIU3UPOBATH
MOJTYYEHHBIE PE3YJIbTAThI U JaTh BHIBOJIBI,

YMEHHE Yy4YacTBOBAaTh B Yy4eOHO-MCCIENOBATENbCKONH padoTe IIo
OMOJIOTHH, DKOJIOTMM W MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX
HAyYHBIX OOIIECTB, U IMyOJIMYHO MPEJCTABIATH MOJYyUYECHHBIE PE3yIbTaThl
Ha YYCHUYECKUX KOH(PEPEHIUSIX;

YMEHHUE  OIICHUBAaTh  JTHUYECKUE  aCHEKThl  COBPEMEHHBIX
UCCIeIOBaHUM B 00JlacTU OWOJIOTMM W MEIUIMHBI (KJIOHUPOBAHHUE,
MCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMPABICHHOE W3MEHEHHE I€HOMa U
CO3/IJaHHUE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBJISITh OCO3HAHHBIN BBIOOD Oymymieit
npodeCCUOHANIBHON JIESITEIbHOCTH B 0O0JacTU OWOJIOTUM, MEAUIUHBI,
OMOTEXHOJIOTUHM, BETEPUHAPUHU, CEIIbCKOTO  XO3SICTBA, MHINEBOU
MPOMBIILJIEHHOCTH, yrayOnsTh MO3HABATEIbHbBIN UHTEpEC,
HaIpaBJICHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOINICH mMpodeccun u
MPOJOJKEHNE OMOJIOrMYecKoro o0pa3oBaHMsl B OPraHU3alUsaX CPEIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpeameTHble  pe3ynbTaThl  OCBOCHHUS  y4yeOHOTO  TIpeaMeTa
«buonorus» B 11 kaacce NOIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE W POJIU OMOJIOTUH B CUCTEME
€CTEeCTBEHHBIX HAayK, B (OpPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpA, B TMO3HAHUU 3aKOHOB MPUPOABI U PEIICHUU
HKOJIOTUYECKUX MPOOJIEM UEJIOBEUYECTBA, & TAKKE B PEIICHUH BOIPOCOB
paIMOHAIBHOTO MPUPOJIOTIONB30BaHMs, U B (DOPMUPOBAHUH IIEHHOCTHOTO
OTHOUIEHUS! K MPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIaJ€ POCCUUCKUX U
3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHUE BJIAJIETh CUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas
BKJIIOYAET OMNPENEJICHHS] W MOHUMAaHUE CYIIHOCTH OCHOBOIIOJArarouIux
OMOJOTUYECKUX TEPMUHOB M TOHATHH (BUJ, dKOCUCTEMa, Oumocdepa),
Ouonornyeckue Teopur (dBodouMoHHas Teopuss Y. JlapBuHa,



CUHTETHYECKasl Teopus 3Botouunn), yueHus (A. H. CeBeprioBa — o0 myTsx
¥ HampasieHusx dBoronuu, B.M. Bepranckoro — o 6uocdepe), 3aKOHBI
(remetuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra, 3apoapleBoro
cxojzctBa K. M. bapa), npaBuna (Muanmyma 0. JIubGuxa, 3K010rnuecKoi
MUPAMUJIBI SHEPTUH ), TUIIOTE3bI (runoTte3a «mupa PHK» V. ['unbepra);
YMEHUE BJIAJIETh OCHOBHBIMM METOJAMH HAY4YHOTO IIO3HAHMS,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKUX MCCIIEIOBAHUSAX >KUBBIX OOBEKTOB U
sKocucTeM (OmHMcaHue, HW3MEpeHue, HaOI0JeHNue, JKCIEPUMEHT),
crioco0aMu BBISBIICHUS M OILICHKM aHTPOIOT€HHBIX HW3MEHEHUH B

IIPHPOJIC;

YMCHHE BEIJICIIATD CYIICCTBCHHBIC  IPU3HAKH: BU/IOB,
OMOTEOIIEHO30B, JKOCHCTEeM U  Ouocdepbl, CTaOMIU3HPYIOIIETO,
JIBIDKYIIIETO U pa3phIBaAIOIICTO €CTECTBCHHOTO otOopa,
AJJIONIATPUYECKOTO M CHUMIIATPUYECKOrO BHUA000pa30BaHUS, BIUSHUS
JBUKYIITIX CuI HBOJTIOIUHU Ha reHO(OHT TIOITYJISIIIAH,

MPUCTIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, dYepeIOBaHUs
HaIpaBJICHUI 3BOJIIOIMK, KPYrOBOPOTA BEIIECTB M IMOTOKA DHEPTUU B
IKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aWUMOCBSI3M  MEXKIY  IPOIECCAMHU
DBOJIIOIMY, JBWXKYIIAMH CHJIAMHA aHTPOTIOTEHE3a, KOMIIOHCHTAMH
Pa3IMYHBIX YKOCUCTEM U MPUCTIOCOOICHUSAMH K HUM OPTaHU3MOB;

YMEHUE BBISBIATH OTJIMUUTEIBHBIC TPU3HAKU JKUBBIX CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHusi, aOMOTUYECKHX U
OMOTHYECKNX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHU3MOB B
CoOOIIIeCTBaX, AHTPONOTCHHBIX M3MEHEHUH B HKOCHUCTEMaxX CBOEH
MECTHOCTH;

yMEHUE UCIIOJIb30BATh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHHOJOTUIO W CHMBOJIMKY JUISI JOKa3aTelbCTBA
pPOJICTBA OPTaHM3MOB PA3HBIX CHCTEMATHYECKHX TPYIII, B3aUMOCBS3H
OpraHWU3MOB U Cpeabl OOWTaHWS, CEIUHCTBA YEIIOBEUSCKHX pac,
HEOOXOJMMOCTHA COXPaHEHUs] MHOrooOpa3vs BUIOB U IKOCUCTEM Kak
YCJIOBUSI COCYIIIECTBOBAHUS TIPUPOIBI U YEIIOBEUECTBA;

YMEHHUE peIIaTh OWOJIOTHYECKUE 3aJady¥, BBIABISITH MPUYHHHO-
CIICICTBCHHBIC  CBSI3W  MEXKIY  HCCICAyEeMBbIMH  OHOJIOTHYCCKUMU
MPOIIECCAMH U SIBJICHHUSIMU, JelaTh BBHIBOABI M MPOTHO3bI HA OCHOBAaHUU
MOJIYYCHHBIX PE3yJIbTATOB;



YMEHHE BBIMONHATH J1a0OpAaTOpHbIE M MPAKTHYECKHE paboThI,
coOmoaarte TmpaBwia Mpu pabore ¢ yuyeOHbIM U JTa0OPaTOPHBIM
000pyIOBaHUEM;

YMEHHE BBIJBUTATH THUIOTE3bI, POBEPATH UX SKCIIEPUMEHTALHBIMU
cpencTBamMu, (QOpMyIupys Ledb HCCIEAOBAHUSA, aHAIH3UPOBATH
MOJTyYEHHBIEC PE3yIbTAThI U I€TIaTh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEILCKOH padoTe I10
OMONOTHH, DKOJOTUHW M MEAWIIMHE, MPOBOJUMOW Ha 0asze IIKOJBHBIX
HAYYHBIX OOINECTB, U MyOJIMYHO MPEICTABISITh MOyUYEHHBIC PE3YIbTAThI
Ha YYCHHUUYECKUX KOH(EPEHIUsX;

YMEHHE OIICHUBATh TMIOTE3bl U TEOPHUH O MPOUCXOXKICHUU JKU3HH,
4eJI0BEKa M YeJIOBEUYECKUX pac, 0 MpUYMHAaX, MOCIEACTBUIX U crocodax
peOoTBpalleHUs II100aIbHbIX U3MEHEHUN B Onocgepe;

YMEHUE OCYIIECTBJISITh OCO3HAHHBIN BBIOOD Oymymiei
npoeCCUOHANIBHONW JICSTEILHOCTA B 00JIaCTM OMOJIOTHH, SKOJIOTHH,
IPUPOJIOTIONH30BAHUS, MEIUIIMHBI, OHOTEXHOJOTHUH, TICHUXOJIOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3siiCTBa, NUIIEBOM MNPOMBIIUIEHHOCTH,
yrayOJsiTh MO3HABATENbHBIA MHTEPEC, HAIpPABJICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH MPOGECCHH U MPOIODKEHHE OUOIOTHYECKOTO
00pa30BaHMsI B OPTAHU3AIMIX CPETHETO MPO(HECCHOHATFHOTO U BBICIIETO
oOpa3oBaHUs.

IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM IMPOT'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHMUSA

Kon IIpoBepsiemble TpeGOBaHUS K MPEAMETHBIM pe3yJabTaTaM
NPOBEPSIEMOT0 OCBOEHHSI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI
TpedoBaHuUsI Cpe/Hero o61ero oopa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWK O MECTE€ U POJIU OWOJIOTHU B
CUCTEME  €CTeCTBEHHBIX HayK, B  (OPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAy4YHOW KapTUHBI MuUpa, B
1 MO3HAHUM 3aKOHOB TMPHUPOJABI U PEHICHUH KU3HEHHO
BAKHBIX COIMATBHO-ITHYECKUX, SKOHOMHUYECKUX,
JKOJIOTMUECKHUX TMpoOJeM 4YeloBeYecTBa, a Takke B

peIICHUN BOIIPOCOB pAllMOHAILHOTO HPUPOAOIIOJIB30BaAHUAA,




B (hOopMUPOBAaHMM LIEHHOCTHOTO OTHOLICHHS K TPHUPOJE,
00IIECTBY, UENIOBEKY; O BKJIAJE POCCUICKHUX U 3apyOeKHBIX

y4EHBIX — OMOJIOTOB B pa3BUTHE OHMOJIOTUU

Brnanenue cucremoil 3HaHuMN 00 OCHOBHBIX METOJAX
HAy4yHOTO TIO3HAHWS, HCIOJIB3YEMBIX B OHOJIOTHYECKUX
WCCIICIOBAHMSIX KHUBBIX OOBEKTOB M SKOCHCTEM (OIMHUCAHUE,
M3MEPEeHHE, TpOBEICHHE  HAOMIJEHUI),  crmocodamMu
BBISIBJICHHSI W OIICHKM aAHTPONOTEHHBIX HW3MCHCHUU B
MIPUPOJIE.

YMeHue  BBIABHTaTh  THIIOTE3HI, OpOBEPATh  HUX
IKCHEPUMEHTAIBHBIMH ~ CPEICTBAMH, (OPMYIHPYS IEJb
WCCIIC/IOBAHMS, aHAIM3UPOBATH MOJYICHHBIC PE3yIbTaThl
JIeJIaTh BBIBOJIBI.

BbisiBiieHME  3aBHCHMOCTH ~ MEXIY  HCCIEAYCMbBIMH
BEJIMYMHAMHU, OOBSICHEHHE TMOJYYCHHBIX pE3yJIbTaTOB U
(hopMyJIMpOBaHHE BBIBOJIOB C HCIIOJIH30BAHUEM HAYYHBIX

MIOHSATUI, TEOPUN U 3aKOHOB

YMeHue BIAAETh CHUCTEMOH OMOJOrMYeCKMX 3HAaHUH,
KOTOpas BKJIKOYAeT: OCHOBOINOJAraoIIUue OHOJIOTMYECKHE
TEPMUHBI U MOHATUS ()KU3Hb, KJIETKA, TKaHb, OpIaH, OpPraHU3M,
BUJ, TOMYJSILUS, OKOCHMCTeMa, OHoIeHo3,  Ounocdepa;
MeTaboJIM3M, TOMEeOCTa3, KJIETOUHbIH MMMYHUTET, OMOCHHTE3
Oenka, OWONONMMEPBI, JUCKPETHOCTb,  CAMOPETYJISALMA,
CaMOBOCIIPOM3BE/ICHUE, HACIIEACTBEHHOCTh, W3MEHUYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiorndyeckue Teopuu: kieroynas teopus T. IlIBanna, M.
[lneiinena, P. BupxoBa;  KIOHaJIbHO-CEIEKTUBHOTO
nmmynurera I1. Opnux, U.M. MeunukoBa, XpoMOCOMHas
Teopusi ~ HacineactBeHHoctw  T.  MopraHa,  3akoH
3aponpieBoro cxoncrsa K. bapa, sBomronmonHas teopus
Y. JlapBuHa, CHUHTETHYECKass TEOPHS HBOIIOLNN, TEOPHS
antponioreHeza Y. JlapBuHna; Teopust OuoreorneHosa B.H.
Cykau€éBa; yuenue H.M. BasumoBa o0  1meHrpax
MHOT000pa3usi U NMPOUCXOXKJCHHUS KYJIbTYPHBIX DPAaCTCHHUH,
yuenne A.H. CeBepuoBa 0 mNyTsSX U HalpaBJICHUAX
sBosronny, yuenue B.M. Bepuazackoro — o 6uocdepe);

3aKOHBI (CI[I/IHOO6paBI/I}I IIOTOMKOB TIICPBOI'0 IIOKOJICHUA,




pacuieruieHus] MPU3HAKOB, HE3aBUCUMOTO HACJEJIO0BAHMS
npu3HakoB I'. MeHzens; CLEIIEHHOTO HaCIEeIOBaHUS
MPU3HAKOB M HapylleHus cueruieHus reHoB T. Moprana;
TOMOJIOTMYECKUX PSJIOB B HACJIEICTBEHHOW HM3MEHYUBOCTH
H.M. BasuiioBa; renernueckoro pasHoBecus k. Xapau u
B. BaiinGepra; 3apoasimeBoro cxozacrBa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);
MPUHIIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);
mpaBwia (Muaumyma FO.  Jlubmxa, dKOIOTHYECKOM
MUPaMHUJIBI YUCENI, OMOMACCHI U SHEPTHH);

runote3bl  (koanepBatHoit  A.M. OmapuHa, NEPBUYHOTO
oynpona /x. Xonaetina, mukpocgep C. Dokca, pudo3uma T.
Yek)

YMeHue peuiatb IIOUCKOBLIC OHOJOrHYECKHUE 3aJa4u,
BBISIBJISITH INPUYIUHHO-CJICACTBCHHLIC CBiA3HU MCKAY
HCCIICAyCMbIMU OHOJIOIrMYEeCKUMU O6’I)GKT3,MI/I, nponeccamMu u
SABJICHUAMMA, HACJIaTb BBIBOAbI W IPOrHO3bl Ha OCHOBAHUUN
TTOJTYYCHHBIX PE3YJILTATOB,

COCTAaBJATb TI'CHOTHUIIMYCCKHUEC CXCMbl CKPCIOMBAHUA A
Pa3HbIX THUIIOB HACJICAOBAHHA IIPU3HAKOB Yy OpPraHu3MoB,
COCTaBJIATb CXEMBI IICPCHOCA BCIICCTB W OSHCPIrUM B

OKOCHUCTEMAaxX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHne ycTaHaBIMBATh B3aWUMOCBSI3H MEXKIY CTPOCHHEM U
GyHKIMSMU:  OpPraHOWIOB, KJIETOK pa3HBIX TKaHEH,
OpraHaMH U CHCTEMaMM OPraHOB Y pPaCTeHMH, )KUBOTHBIX U
YeJIoBeKa; MEXAY JTarnaMu oOMeHa BEIeCTB; JTarnaMu
KJIETOYHOTO UUKJIa M YKU3HEHHBIX ILHKJIOB OPTraHU3MOB;
JTanmamMud  AMOPHOHAIFHOTO  Pa3BUTHS, TEHOTHUIIOM U
¢deHoTunomMm, (eHoTurnoM M (GakTopaMu cpeibl OOUTaHMUS,
IpoLeccCaMu 9BOJIIOLUH; JBYOKYLTIMU CHJIaMH
AHTPOIIOTEHe3a; KOMIIOHEHTAMH DPAa3JIUYHBIX JKOCHUCTEM H

MPUCTIOCOOTICHUSIMU K HUM OPTraHU3MOB

YMeHue BBIICNSATh CYIIECTBEHHBIC PH3HAKH:

CTPOCHUS BUPYCOB, KIJIETOK IMPOKApPUOT U DYKApHOT;
OAHOKJICTOYHBIX W MHOTI'OKJICTOYHBIX OpPraHM3MOB, BHUIOB,
OMOTeO1IeHO30B, DJKOCHUCTEM U  Ouocdepsl; CTPOEHUS

OpraHoB W CHUCTCM OpTraHOB paCTeHHﬁ, KHUBOTHBIX,




YeJI0BEKa; MPOILIECCOB >KU3HEACATEILHOCTH, MPOTEKAIOIINX
B OpraHuM3Max pacTeHUH, JKMBOTHBIX M  YEJIOBEKa;
OHMOJIOTUYECKHUX MIPOIIECCOB: oOMeHa BEIIIECTB
(mMeTabonu3M), WHpOpPMAMM W TPEBpPALICHUS DSHEPIHH,
OpOXXeHHsI, aBTOTPOPHOTO M TETEPOTPOPHOTO THUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a,
raMeToreHesa, aMOpHOTeHesa, OCTAMOPHOHAIILHOTO
pa3BUTHS, Pa3MHOXEHHS, WHIUBUAYAIBHOTO pa3BUTHUS
opranuzMa  (OHTOTeHe3a),  B3aUMOJCWCTBUS  TEHOB,
reTepo3uca; JEUCTBUI HCKYCCTBEHHOTO otOopa,
CTa0WJIM3HUPYIONIETO,  JBUKYIIETO W Pa3pbIBAIOIICTO
€CTECTBEHHOTO oToopa; AJIONATPUIECKOTO u
CHMITaTPUYECKOTO BHU000pa30BaHUs; BIMSHUS TBHKYIINX
CHII HBOJIIOIIH Ha reHooH MOTTYJISIIIHH,
MPHUCIIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHus,
YepeloBaHMs  HANPABICHUW  SBOJIIOLMHU;  KPYroBOpOTa

BCIHICCTB U IIOTOKA SHCPIruH B 9KOCUCTEMAX

ChopMUPOBAaHHOCTh yMEHUS BBIIENIATH CYIIECCTBCHHBIC
MPU3HAKK BUPYCOB, KIETOK IIPOKAPUOT H IYKapHOT;
OOJHOKJICTOYHBIX W MHOT'OKJICTOYHBIX 0pFaHH3MOB, BUIOB,
OMOTeOIIeHO30B U HKOCHUCTEM; OCOOEHHOCTH TMPOIIECCOB
oOMEHa BEIIECTB M TPEBPALICHHUS JHEPTUU B KIETKE,
(doToCcHHTE3a, MJIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILIOIOTBOPEHUS, PA3BUTHS
158 pa3MHO)KeHI/I$I, I/IH]II/IBI/II[yaJ'II)HOFO paBBI/ITI/IH opraHmMa
(oHTOTEHE3a), OOpHOBI 3a CYIIECTBOBaHHE, €CTECTBEHHOTO
otOopa, BUI000pa30BaHuUA, NPUCTIOCOOTICHHOCTH
OpraHI/ISMOB K cpeﬂe O6I/ITaHI/I$I, BIIUAHHUA KOMIIOHCHTOB
3KOCHUCTEM, aHTpOHOFeHHI)IX I/I3M€H€HI/II\/JI B DJKOCHUCTEMAX
CBOEH MECTHOCTH, KPYroBOPOTa BEIECTB W MPEBPALICHHS

SHEpTuu B Ouocdepe

YMeHue UCHoab30BaTh COOTBETCTBYIOIIME apPTryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO ¥  CHUMBOJMKY  JUIA
JI0Ka3aTeNnbCTBA poxcTBa OpPraHU3MOB pasHbIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3U OpPraHU3MOB H
cpenpl  OoOMTaHMs;  €IUHCTBA  YEJIOBEYECKHX  pac;

HEOOXOAMMOCTH 370pOBOro o0Opas3a >KU3HH, COXPAaHEHUS




pazHoOOpa3usi BHJIOB W  OKOCHUCTEM KaK  yCIOBHS

COCYHICCTBOBAHMSA MPUPOABI K UCJIIOBCUYCCTBA

YMeHue KPUTHYECKH OLICHUBATh nHbOpMaLIHIO
OHMOJIOTUYECKOTO COJIEpKaHUS; UHTEPIPETUPOBATH
TUYECKHE aCHEKThl COBPEMEHHBIX HCCIEJOBaHUM B
OMOJIOTUM, MeIWLUHE, OMOTEXHOJOIMH;, paccMaTpUBaTh
rJ100aNbHbBIE JKOJOTUYECKHE MPOOJIeMbl COBPEMEHHOCTH,
¢dbopMHpOBaTH MO OTHOWIEHHIO K HHM COOCTBEHHYIO

IIO3HUIIHNIO




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D I10 BUOJIOTUHN

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

buosnorns xak HayKa. JKuBble cucTeMBI U HX HN3YUCHUEC

11

CoBpemeHHast OMOJIOTHS — KOMIUICKCHAs HayKa. bronorndeckne HayKd ¥ M3yd4aeMble UMU MpoOieMbl. OyHIaMeHTAIIbHEIC,
MPUKIIAIHBIE U TIOUCKOBBIE HAYYHBIE UCCIIEI0BAHUS B OMOJIOTHH.

3HaueHue OHOJOTMH B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTuHbI mupa. [Ipodeccun, cBsizaHHBIE C
Ouonorveii. 3HaueHHWe OWOJIOTMM B MPAKTUYECKOH JEATENBHOCTH YeJOBEKA: MEIUIMHE, CEIIbCKOM XO3SHCTBE,

IIPOMBILIUIEHHOCTH, OXPaHe IPUPOIBI

1.2

JKuBble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA JKMBBIX CHCTEM: €IMHCTBO XHMHYECKOIO COCTaBa,
JUCKPETHOCTh UM LEJIOCTHOCTb, CIIOXKHOCTb M  YHOPSAJIOYEHHOCTb CTPYKTYpPbI, OTKpPBITOCTb, CAMOOpPraHU3alusl,
CaMOBOCIPOU3BEACHUE, PA3IPAXKUMOCThb, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuu KMUBbIX CUCTEM: MOJICKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, TONYJISIIIMOHHO-BUI0BOM,
9KOCUCTEMHBIN (OmoreoreHoTUYeCKui), Ouocdepnsiii. Ilporeccel, mpoucxonsmme B KUBbIX cucTteMax. OCHOBHBIE

npu3HaKy kuBoro. JKu3Hp Kak opma CyIiecTBOBaHUs MaTepUn

1.3

Mertonpl O6uonornueckoi Hayku. HabmroneHue, m3MmepeHue, SKCHEPUMEHT, CUCTeMmarusanus, MeraaHanus. llonarue o
3aBUCMMOM M He3aBUCHMOM mepemeHHOH. IlmanupoBanue skcnepumenta. IlocranoBka u mposepka runore3. Hynesas
runote3a. Ilonatue BbIOOpKkM U €€ nocToBepHOCTh. Pa3bpoc B Ouonoruuyeckux AaHHbIX. OIEHKa JOCTOBEPHOCTH

MIOJIyYEHHBIX PE3yJIbTAaTOB. [I[pUUMHBI HCKaXEHUS PE3YJIbTATOB dKCIIEpUMEHTaA. [[OHATHE CTAaTUCTHYECKOTO TECTa

Knerka xak Ouosioruyeckasi cucreMa

2.1

KneTtka — cTpykTypHO-QyHKIIMOHaIbHAs equHHIA >kuBoro. Mcropus otkpeitus kiaetku. Padoter P. I'yka, A. JleBenryka.




Kinerounas teopus (T. I1IBann, M. llneiineH, P. Bupxos). OCHOBHbIE MOJI0KEHUSI COBPEMEHHON KIIETOYHOW TEOPUH.
MeTozbl MOJEKYISIPHON U KJIETOYHON OMOJIOIMU: MUKPOCKOMHMS, Xpomarorpadus, 3nekrpodopes, METo ] MEUEHbIX aTOMOB,

g depeHmaIbHoe HeHTPU(GyrupoBaHue, KyJIbTHBHPOBAHNE KIETOK

XHWMHYECKUN COCTaB KIIETKH. Makpo-, MUKpPO- U YJIbTPAMUKpPO3JIEMEHThl. Boa u €€ poib Kak pacTBOPUTENS, PEarcHra,
y4acTHe B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOpEryssiluu. MuHepaabHble BELIecTBa KJIETKU, UX Ouosornyeckas poib. Posb
KAaTHOHOB U aHUOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMMHOKHMCIOTHBIM coctaB OenkoB. CTpykTyphl OenkoBoi Mosekyisl. [lepBuunas
CTpyKTypa Oeinka, NenTHaHas CBA3b. BTropuuHas, TpeTuuHas, YeTBEpTUUHAsA CTPYKTYphl. JlenaTypamus. CBoiicTBa OKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIMN OEIKOB.

VYrneBoasl. MoHOcaxapu/ipl, AMCAXapHJibl, OJMrocaxapuabl M nojucaxapuabl. OOwWmMil nuaH cTpoeHus u  (PU3MKO-
XMMHYECKHE CBOMCTBA YIIIeBOI0B. bruonornieckne GyHKINU YIIE€BOIOB.

Jlummael. TunpodunbHO-rHApodoOHBIe cBolicTBa. Knaccudukanms munumoB. Tpurmuuepuns!, (Goconaumuasl, BOCKH,

22 crepouibl. buonornueckue ¢yHkuuu aunuaoB. OOme cBoiicTBa GMOJIOrMUECKUX MEeMOpaH — TEKy4ecThb, CIIOCOOHOCTh K
CaMO03aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.
Hyxnennoseie kucnotel. [JHK u PHK. Ctpoenue nykinemHoBbix kucioT. Hykneorunpl. [IpuHIMN KOMIIIEMEHTapHOCTH.
[TpaBuno Yapradgda. Crpykrypa JJHK — nBoitnas cnupans. MecroHaxoxaenue u ouonorndeckue ¢pynkuun JAHK. Bunsl
PHK. ®ynkiuu PHK B knetke.
Crpoenune wmonekynsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonornueckue ¢yakuun ATO.
BoccTraHoBneHHbIE IEPEHOCUHKH, UX (yHKIMH B KileTke. CekBeHupoBanue JJHK.
CrpykTypHast Ouojorus: OMoXMMHUYeckue U Omodu3MyuecKhe HCCIEAOBAaHUS COCTaBa M INPOCTPAHCTBEHHOH CTPYKTYpPHI
O1OMOJIEeKYI

2.3 Tunsl KIETOK: 3yKapruoTHUecKas U pokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.




Crpoenne npokapuoTHueckoi kieTku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTPOEHUS TeTepOTpodHOI 1
aBTOTPOGHON NPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib IPOKapUOT B OUOLIEHO3aX.

Crpoennie u (GyHKIMOHHPOBAaHHE >yKapuoTHYecKoW kieTku. [lmasmarmueckas memOpana (mnazmanemma). CTpykTypa
IUIa3MaTHYeCKO MeMOpanbl. TpaHcmopT BeIIeCTB uepe3 IIa3MaTWdeckylo MemOpaHy: mnaccuBHBIA (nuddysus,
obseruénnas nudy3us), aKTUBHBIN (IEPBUYHBIN M BTOPUYHBIM aKTUBHBIN TpaHcopT). [lomynpoHuIiaeMocTs MEMOpPAHBI.
PaboTa Harpwmii-kaaueBoro Hacoca. DHIOLMTO3: MUHOLUTO3, (haronuto3. Dk3ouuto3. Kinerounas crenka. CTpykrypa u
(YHKIIMM KJIETOYHOM CTEHKH pacTeHUi, TpUOOB.

[Mutormmaszma. [{uto3omb. Llurockener. [IBmxkenue muroruiazmel. OpraHowabl KiaeTku. OmHOMEMOpaHHBIC OpPTaHOUIBI
KJIeTKkH: sHaomnazmatuueckass cetb (OIIC), anmmapar [onbku, JH30COMBI, MX CTpoeHHE WU (QYHKUMHU. B3aumocBssb
OJTHOMEMOpaHHBIX OPraHouJoB KieTKU. CTpoeHue rpaHyisipHOro peTukyiayma. CuHTEe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [nmaakuil (arpaHyssIpHBIA) SHIOMIIA3MaTHYeCKHid peTHkyityM. CekperopHas (yHKIHS armmapara
I'onpxu. Tpancnopt BemecTs B KieTke. Bakyomnu pacturenbHbIX KineTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHIPUH, TUIACTUABI.

Crpoenrie U QyHKIIMM MUTOXOHAPUNA M IacTui. I[lepBUUHBIE, BTOPUYHbBIE U CIOXHBIE MIACTUABI (POTOCHHTE3UPYIOLINX
AYKAPUOT. XIIOPOIUIACTBI, XPOMOIUIACTHI, IEUKOIUIACTHI BBICIIIUX PACTEHUM.

HememOpannbie opranougsl kietku CrpoeHune U (QyHKIUM HEMEMOpPAaHHBIX OpPraHOMJIOB KIETKH. PuOOCOMBI.
Mukpodunamentel. Mpbleunsle kieTkd. Mukporpyoouku. Kierounsiii nentp. CTpoeHHe U JBHKEHHME XTYTUKOB H
pecHrueK. MUKpOTpyOOUKH IUTOILIa3MBblL. L{eHTpHOIIb.

Anpo. Ob6onouka siapa, XpOMaTUH, KapuUoOIUIa3Ma, SAPBIIIKHU, UX CTpO€HHUE U (QYHKIUH. SIepHbIl OENKOBBIA MaTpHKC.
[TpocTpaHCcTBEHHOE PacOIOKEHNE XPOMOCOM B HHTEp(a3HOM siipe. benku XxpoMaTuHa — THCTOHBI.

Knerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PaCTUTENbHOM, )KUBOTHOM, IpUOHOIN)

2.4

AccUMIIISIINS ¥ TUCCUMIUISIAS — JIBE CTOPOHBI MeTabonmu3Ma. Tumbel oOMeHa BEIeCTB: aBTOTPO(HBIA U TeTepOTPO(HBIH.




VYyactie kuciaopoga B OOMEHHBIX Ipoleccax. JHepreTuueckoe obecneueHue KiIeTK: npeBpamienne ATO B 0OMEHHBIX
nponeccax. depMeHTAaTUBHBIN XapakTep peakUuil KiIeTo4Horo Mertabonu3zMa. DepMEHTHI, UX CTPOEHHUE, CBOWCTBA MU
mexaHu3M neiictBus. Kodepmentsl. OTnuuns (GepMEHTOB OT HEOPTraHMYECKUX KaTaau3aTOpOB. benKku-akTHBAaTOpHI U
OeNKU-UHTHONTOPBI. 3aBUCUMOCTb CKOPOCTH (PePMEHTATUBHBIX PEAKIIMN OT PA3INYHBIX (PaKTOPOB.

[lepBuuHbIl cuHTE3 opraHuueckux BemiecTB B kieTke. Potocunres. Ponb XxjoporuiactoB B mporecce (HOTOCHHTE3A.
CgeroBas u TeMHOBas ¢a3bl. [IpogykTuBHOCTH oTOoCHHTE3a. BiusHue pa3nuyHbix (HakTOpoB Ha CKOPOCTh (HOTOCHHTE3A.
3HavyeHne oToCHHTE3A.

XemocuHte3. Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHMKOB: HHUTpHpHUUUpYyIOmHE  OakTepuw, Kelnezo0aKTepuw,
cepoOaKkTepuu, BOAOPOAHbIE OakTepuH. 3HaYEHUE XEMOCUHTE3a.

AnaspoOHble opranuszmbl. Bunel Opoxenus. IlpoaykTsl Opo’keHHST M MX HCHOJb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE
MHUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH U BO3OYIUTEH OOJIE3HEH.

AdpoOHBIE OpraHW3Mbl. JTambl dHepreTudyeckoro odmena. [loaroroBurenbHbIM 3Tan. [HMKOAM3 — OECKHCIOPOJHOE
pacuieneHue TIKO3BbL.

Bbuonorndeckoe okucieHHE, WM KIETOYHOE JAbIXxaHHE. Poib MUTOXOHApPHI B mpoleccax OHWOJOTHYECKOI0 OKHCIIEHUS.
[Huxnmnueckue peakiuu. OxucnurenbHoe GocdopunupoBanue. [IpenmyriecTBa adpoOHOT0 MyTH OOMEHA BEIIECTB TEpe

aHa’poOHBIM. DP(PEKTUBHOCTH FHEPTETUYECKOTO 0OMEHA

2.5

Peakuun wmaTtpuuyHOro cuHtesa. IIpMHIMI KOMIUIEMEHTApHOCTM B pEakUUsAX MaTpPUYHOIO CHUHTe3a. Peanuszanus
HacJieICTBeHHOU nHpopMmaiuu. ['enetnyeckuil koj, ero cBoiicta. Tpanckpunuus — marpuusbiii cuate3 PHK. Ilpunnunmne
TPAHCKPUIILIMKA: KOMIUIEMEHTAPHOCTh, AHTUIAPAIENBHOCTh, ACHMMETPUYHOCTb. TpaHciasauus W €€ dTambl. YdacTue
tpancnoptHbix PHK B GuocunTese Oenka. YcnoBust Ouocuntesa Oenka. Kogupoanue amuHokucnor. Poms pubocom B
OuocuHTe3€ Oenka.

Opranuzanys reHomMa y MpOKapuoT U 3yKapuoT. Perynsiusi akTUBHOCTH T€HOB y MpokapuoT. I'mmote3a omepoHa (.




Kako0, JK. Mano). Perynsius 0OMEHHBIX TIPOIECCOB B KiIeTKe. KiieTouHbIl ToMeocTas.
Bupychl — HeksleTouHble POPMBI KU3HU U 00JIUraTHbIe napa3uThl. CTpOEHHE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
6akteprogaros.

BupycHslie 3a60eBanus uenoBeka, KUBOTHBIX, pactenuit. CIINL, COVID-19, conuanbable 1 MEAUIIMHCKHE TPOOIEMBI

Knerounslii nuki, ero nepuoisl u peryisanus. Matepdaza u muro3. Oco6eHHOCTH IPOLIECCOB, IPOTEKAOIIUX B HUHTEpdase.
[TonroroBka kieTku k peneHuto. [IpecuHTeTHyeckuil (MOCTMUTOTHYECKMI), CHHTETHYECKMH M IOCTCUHTETUYECKUN
(MPeMHUTOTUYECKHIA) TIEPHOBI HHTEP(]A3HI.

Marpuunsiii cunre3 JJHK — pennukanwms. Ilpunnuner permmukanuu JJHK: xomiemeHTapHOCTH, ITOJYKOHCEPBAaTUBHBIN

CUHTE3, aHTUIapaienbHocTh. Mexanusm perummkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomeps! u TeroMepasa.

2.6 XPpOMOCOMHBIM HA0Op KJIETKU — KapHOTHIL. JIUIIonHBIN U ranjaouHbil Habopsl XpOMOCOM. I 'OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBI.
Henenune knetkn — Muto3. CTaauu MHUTO3a M MPOUCXOIAIINE B HUX Tpouecchl. Tumnbsl Muto3a. KapnoknHes v MUTOKUHES.
buonorndeckoe 3HaueHne MuTO3a. Perymsuus MUTOTHYECKOro LMKIA KieTKU. [Iporpammupyemas kjietodHas rulenp —
aronTos.
CDyHKIII/IOHaJ'II:HaSI T'€HOMUKa

3 Opranusm kak OHoJOrHyecKas cucTemMa

O}IHOKJ’IGTO‘IHLIG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPIraHW3Mbl U MHOT'OTKAHCBBIC OPraHU3MBbI.
@opMbl pa3MHOXKEHMs OpPraHM3MOB: Oecrojoe (BKJIOYas BEreTaTUBHOE) M MojioBoe. BuIbl Oecrosnoro pasMHOXKEHUS:

31 MOYKOBaHUE, CIIOPYJIALMSL, (PparMeHTalIusl, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonmoBeie kneTkw, wnum rametel. Meiio3. Craguu Mmeiosa. [loBegeHue XxpoMocoM B MeEHO3e€.
Kpoccunrosep. buosmornyeckuii cMbIc Me€ii03a M IOJOBOTO Ipouecca. Melo3 W ero MecTo B JKM3HEHHOM IHKJIE

OpTraHHUu3MOB.




[Ipen3apoapiieBoe pazButue. I'ameroreHes y kuBoTHbIX. [lonoBbie jxene3pl. OOpa3oBaHMe U Pa3BUTHE IOJIOBBIX KIIETOK.
Cnepmatorene3 u ooreHe3. CTpoeHue NOJOBBIX KJeTOK. OIIOAOTBOpPEHHE U 3MOPHOHAIBHOE pPAa3BUTHE >KUBOTHBIX.
Crioco0bI OIUIOIOTBOPEHUS: HApYXKHOE, BHyTpeHHee. [lapTenorenes.

WNuauBuyansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). CTaaun SMOpHOreHe3a )KUBOTHBIX (Ha MpUMepe JSTyIikn). J[podnenue.
Tunbr npobiienus. OcoOeHHOCTH POOIEHHS MICKOMUTAIOMIMX. 3apO/IbIIIeBbIe JTUCTKU (TacTpyIsaius). 3aKiaka OpraHoB U
TKaHEeil M3 3apOJbIIIEBBIX JHCTKOB. B3anMHOe BIUSHHE YacTeil pa3BUBAIOIIETOCS 3apojblia (SMOpUOHANbHAS HHITYKIIHS).
3akiiajika IlaHa CTPOSHMsI )KMBOTHOT'O KaK pe3yJibTaT HepapXUUeCKUX B3auMOJCHCTBUN reHOB. BiusHue Ha sMOpuoHanbHOE
pa3BUTHE Pa3INYHBIX (PAKTOPOB OKPYKAIOLLIEH Cpebl.

Poct u pa3zBurtue xxuBoTHbIX. [TocTamMOpuonanbhelil iepuos. [Ipsmoe u Henpsimoe pazButue. Pazsutue ¢ meramopdo3oM y
OECIO3BOHOYHBIX M TO3BOHOYHBIX JKMBOTHBIX. bHOIOrMuyeckoe 3Hau€HHUE MPSIMOTO M HENPSIMOTrO pa3BUTHUA, UX
pacnpocTpaHeHue B IpHpojae. Tumbl pocTa XKUBOTHBIX. PAKTOPHI PEryIsSUU POCTa KUBOTHBIX W yenoBeka. Craguu
[IOCTAMOPHUOHAJIBHOTO Pa3BUTHS Y )KUBOTHBIX U yesoBeka. [lepuoasl oHTOreHesa yenonexa.

Pa3zmHoxeHue u pazputue pacrenuil. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM LIUKJe pacTeHui. OOpa3zoBaHue CIOp B
npouecce Meinosza. ['amerorenes y pactenmil. OIUIOAOTBOPEHHE M Pa3BUTUE PACTUTEIBHBIX OpraHu3MoB. JIBolHOE
OIUIOJIOTBOPEHUE y ILIBETKOBBIX pacTeHuidl. OOpa3oBaHME M pa3BUTHE CEMEHHM. MeXaHU3Mbl PEryJslUuU OHTOreHe3a Y

pacTeHUH U KUBOTHBIX

HCTOpI/I}I CTAHOBJICHUA U PAa3BUTHUA I'CHCTUKU KaK HAYKH. OCHOBHbBIC T€HETUUYCCKHUE MOHATHS U CUMBOJLI. I'OMOIOTHYHEIS

XPOMOCOMBI, AJJICIBbHBIC TCHBI, AJBTCPHATUBHBLIC IIPHU3HAKU, I[OMI/IHaHTHI)II\/'I nu pCHeCCHBHLIﬁ IIpHU3HAK, TOMO3UroTa,

3.2
reTepO3UroTa, YWCTas JUHUSA, TUOPUABI, TEHOTHUN, ¢eHoTun. OCHOBHBIE METOJbl TE€HETUKHU: TUOPHUIOIOTUUYECKHM,
LUTOJIOTUYECKHM, MOJIEKYJISIPHO-TE€HETUYECKHI

33 Mounorubpuanoe ckpermmubanue. [lepBoiif 3akoH MeHaens: — 3aK0H eAMHO00pa3usi THOPUAOB MepBOTo mokoneHus. [Ipasuino

JToMHHHUpOBaHMs. BTopoit 3akoH MeHenst — 3aK0H pacliernyeHus Mpu3HakoB. LluTonornyeckre 0CHOBBI MOHOTUOPUIHOTO




cKkpemuBaHus. ['unoresa 4MCTOTHI raMer.

AHanmusupyromee ckpemuBanue. [IpoMexyTO4dHBI XapakTep HaciaeloBaHUA. PacliueruieHue NPU3HAKOB IIPH HEIOJHOM
JIOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. TpeTuii 3aKkoH MeHemst — 3aKOH HE3aBHCUMOTO Hacjel0BaHUs MpU3HaKoB. Lluromornueckue
OCHOBBI IUTMOPHUIHOTO CKPELIBAHHUS.

CueruieHHoe HacnenoBaHue npusHakoB. Pa6otsl T. Moprana. CuemnyieHHOe Hacjae0BaHUE T'€HOB, HAapYIIEHUE CLEIUICHUs
MEXy FeHaMu. XpOMOCOMHasl TEOPHsI HACJIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHU3M ONPEIACICHUSA IM0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'OMOrameTHelii u
reTeporaMeTHbIN NoJI. ['eHeTrnueckas cTpyKTypa IoJIOBBIX XpoMocoM. HaciienoBanne Npu3HaKkoB, CLEIIEHHBIX C IIOJIOM.
['enoTun kak uenocTHas cucrema. [lnedorponuss — MHOXKECTBEHHOE JAEUCTBHE TIeHAa. MHOKECTBEHHBIM aJUICIHU3M.

B3aumoneiictBue HeayuenbHbIX TeHOB. KommiemenTapHocTs. Dnucras. [lonumepus

3.4

B3aumopeiictBre reHotuma u cpeasl npu  GopmMupoBaHuMM (heHOTHMHA. M3MEHYMBOCTH NpHU3HAKOB. KadecTBeHHBIE U
KOJINYECTBEHHBIE MPU3HAKU. BUIbl ©3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBCHHASI.

Monudukanonsas U3MeH4YMBOCTb. Poib cpeasl B (pOPMUPOBAHMM MOJM(UKAIMOHHON u3MeHuuBocTH. Hopma peaximum
npu3Haka. Bapuanyonnslii psa u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mo (UKaIIMOHHOW N3MEHYUBOCTH.
['eHoTnnyeckass M3MeHYMBOCTb. (CBOMCTBA TI'€HOTMIIMYECKONW M3MEHUYMBOCTH. BHIBl T€HOTMINYECKOW W3MEHYHMBOCTH:
KOMOWHATUBHAs!, MyTaIL[IOHHASL.

KomOunaruBHas n3mMeHUMBOCTh. Meii03 U MOJIOBOM MpoIiecC — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. Posib KOMOMHATHBHOMN
U3MEHYMBOCTU B CO3[aHMH T€HETUYECKOT0 Pa3HOO0pasusl B IIpeeIax OJHOrO BUJA.

MyrannoHHas U3MEHYMBOCTb. BUbI MyTaluii: FeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHYLIMPOBAHHBIE MYTaLIH.
SAnepHple M nuTOIa3Marnyeckue Myrtanuu. CoMaTW4yecKne M IOJOBble MyTauuu. IIpudnMHBl BO3HMKHOBEHHS MYyTaLlUil.

MyTtareHbl ¥ HMX BIMSHHE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO Ipoliecca. 3aKOH TOMOJOIMYECKHUX pS/IOB B




HacieacTBeHHOM n3MenunBocty (H.M. BaBunos). BuesnepHas ”3MEHUUBOCTb U HACIEACTBEHHOCTh

3.5

Kapuotun denoBeka. MexayHapoaHas MporpamMmMa HCCIEIOBaHUS TEHOMa 4YeloBeKa. MeTOJbl M3Y4YeHUs] TEeHETHUKHU
YeJI0OBEKA: TEHEaJOrM4ecKUi, OJIM3HELUOBBIH, IIUTOIC€HETUYECKUM, MOMYJISAIMOHHO-CTATUCTUYECKUI, MOJIEKYJISIPHO-
reHerudyeckuii. COBpeMEHHOE ONpeieNieHne TeHOTUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITUPOBAHKE, B TOM YHUCIIE C
nomoinbto [I1[P-ananu3a. HacnencTBennple 3a00ieBaHms yeloBeKa. | eHHbIE U XpOMOCOMHBIC 00JI€3HM YesioBeka. bone3nu
C HaCJEACTBEHHOM IMPEApacloioKeHHOCThIO. 3HAYEHUE MEIUIIMHCKOM TEeHETMKM B NPEAOTBpPAllEHUW W JICYCHUU

TEeHETUYECKMX 3a00iieBanmii yeioBeka. CTBOJIOBBIE KIIETKH

3.6

JloMecTukanus U cenekuys. 3apoKICHNE CElNeKIMU U gomectukanuy. Yuenne H.M. BaBunosa o neHTpax NpoHCXOXKIEHUS U
MHOroo0pasusi KyJlIbTypHbIX pacTeHui. Ponb cenekiuu B cO3laHMM COPTOB pacTeHHMH M MOpoj >kMBOTHBIX. CopT, mopona,
1mraMM. 3aKOH T'OMOJIOTMYECKUX PSIIOB B HaclieACcTBEHHOM n3MeHurnBoctd H.W. BaBuiosa, ero 3HaueHue Ui CENEKIMOHHON
paboThL

Mertonbl cenekunoHHON palOoThl. McKyccTBeHHBIH OTOOpP: MacCOBBIM M WHAMBHUIYAIbHBIM. DTanbl KOMOMHAIMOHHOU
cenekuuu. VcnbiTanue npousBoauTened mo noroMcTy. OTOOp 1Mo reHOTHITY ¢ MOMOUIBIO OLEHKH (DeHOTHIIa TOTOMCTBA U
0oTOOp Mo reHoTUIy ¢ nomoinsio ananuza JJHK.

HckyccTBeHHBIH MyTareHes3 Kak METOJ CEJIEeKIMOHHOW paboThl. PaguanoHHbBIN M XMMUYECKUH MyTareHe3 Kak MCTOYHUK
MyTallil y KyJbTypHBIX ()OpM OpraHu3MoB. Vcrosib30BaHHE T€HOMHOTO PENaKTUPOBAHHUS M METOAOB PEKOMOMHAHTHBIX
JHK nu1 mostydeHust HCXOQHOrO MaTepuaa JUisl CEJIEKLNN.

[Tomyuenne nommrutonioB. BuyTprBuaoBas rubpuausanysi. bim3kopoacTBeHHOE CKpelrBaHue, Wil HHOpuauHT. HepoacTeeHHoe
CKpelllMBaHue, Win ayrOpuauHr. ['ereposuc u ero npuuuHsl. Mcnonb3oBanue rereposuca B ceekuy. OTnanéHHas THOpHI3aLysL.

HpeOI[OJ'ICHI/IC 6CCHJ'IOI[I/I}I MCXKBHJIOBBIX I I/I6pI/II[OB. I[OCTI/I)KCHI/I}I CCJICKIIUU pacCT €HUM 1 KUBOTHBIX

3.7

O6’B€KTLI, HCIIOJIb3YEMBIC B 6I/IOTeXHOHOFI/II/I, — KJIICTOYHBIC MU TKAHCBBLIC KYJIbTYPbI, MUKPOOPIraHMU3MbI, UX XapPaKTCPUCTHUKA.

Tpa}I[I/II_[I/IOHHaSI OMOTEXHOJIOTHS: XJ'I@6OHG‘I€HI/IG, IMOJIYYCHUEC KUCIIOMOJIOYHBIX ITPOAYKTOB, BUHOACIIHUC. MHKpO6I/IOJIOFI/ILIeCKHﬁ




cuHTe3. OOBEKTHI MUKPOOHMONIOTHYECKUX TexXHOMoruil. IlponsBoncTBO Oenka, aMHHOKHUCIOT U BUTaMHHOB. VICKyccTBeHHOE
OIUIOIOTBOpEHUE. PEKOHCTPYKIMS SIMLIEKJIETOK M KJIOHUPOBAHUE KUBOTHBIX. METO TpaHCIUIAaHTAUU SAEp KIETOK.

XpoMOCOMHAasi M TeHHas HHKeHepus. VICKycCTBEHHBI CHHTE3 TIeHa M KOHCTpyuWpoBaHHe pekoMOmHaHTHBIX JIHK.
JocTimkeHus: U TMepCrneKTUBbl XPOMOCOMHOM W TEHHOW WHXkKeHepuu. MeaunuHckue OuoTexHonoruu. Mcnonb3oBanue

CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pasue OpraHu4eckoro Mupa

4.1

buonoruueckoe paznooOpasue opranu3moB. CoBpeMeHHasl cucTeMa opraHumdeckoro mupa. IIpuHumnsl knaccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS M JKU3HEACATEIBHOCTH OJHOKJIETOUYHBIX OPraHU3MOB. bakTepuu, apxeu, OJHOKIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, IpYyrue NpoTUCThl. KosloHManbHblE OpraHu3Mbl. J[BH)KEHHE OJHOKJIETOYHBIX OpPraHW3MOB:
amME€OOMHOE, JKI'YTHMKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHu3MOB. Pa3znpaXMMOCTb y OJHOKJIETOYHBIX

OpraHnu3MoB. Takcucel

4.2

MHOrokieTouHble pacTeHus. B3anMoCBA3b 4acTE€d MHOTIOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMbI OPTaHOB
MHOTOKJIETOYHOTO opranu3Ma. OpraHu3m Kak eauHoe uenoe. TkaHu pacteHud. Tumbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, TOKPOBHAs, TWPOBOAAIIAS, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpoeHus, (QYHKIUHA ¢

pacIoIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHui. OyHKIMM OPraHoOB U cucTeM opraHoB. Kapkac pacrenuil. /[Bnxkenue
MHOT'OKJIETOYHBIX PACTEHUN: TPONU3Mbl M HacTUU. lloriolmieHue BOABI, YIVIEKUCIIOIO Ta3a U MUHEPAIbHBIX BEILECTB
pactenusimMu. Jlpixanue pacreHuil. Jud@ys3us ra3oB uepe3 NMOBEPXHOCTh KIETKHU. TpaHCIIOPTHBIE CHCTEMBI PACTEHUH.
Beienenne y pacteHnid. 3auTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa MacCMBHOM M XMMUYECKOHN 3aIUTHI.
DOUTOHIUABIL.

PaSIlpa)KI/IMOCTB u perymauusa 'y OpraHu3MoOB. PaS,[[pa)KI/IMOCTL U perynauss y MHOT'OKJICTOYHBIX paCTCHHﬁ. PoctoBbie




B€IICCTBA U UX 3HAYCHUC

4.5

MHOrokneTo4HbIE )KUBOTHBIE. B3aMMOCBA3b 4acTell MHOIOKJIETOYHOIO OpraHu3Ma. TKaHH, OpraHbl U CHCTEMBbl OPraHOB
MHOT'OKJIETOYHOI0 opranu3ma. OpranusM Kak eauHoe nenoe. 'omeocta3. TkaHM KUBOTHBIX M 4YesIOBEKa. THIIbI )KUBOTHBIX
TKaHEH: SMuTenuanbHas, COCAMHUTENbHAS, MbIIeuHasi, HepBHAas. OCOOCHHOCTH CTPOEHUS, (PYHKIUH U PACIOIOKCHHS

TKaHeH B opraHax >XMBOTHBIX W YCJIOBCKa

4.6

Opranbl U CUCTEMBI OPraHOB XUBOTHbIX. DYHKIIMM OpPraHoB M cucteM opraHoB. Omopa tena opraHu3moB. CKeneTsl
OJIHOKJIETOYHBIX U MHOTOKJIETOUYHBIX )KUBOTHBIX. HapykHbIil 1 BHYTpeHHUI ckeneT. CTpOEHHE U TUIbI COEUHEHUS KOCTEH.
JIBuKeHNE MHOTOKJIETOUHBIX XMBOTHBIX. IIuTanue >kxuBOTHBIX. IIMTaHMe 1MO3BOHOUYHBIX KUBOTHBIX. /IpIXaHNE JKMBOTHBIX.
Koxxnoe npixanue. KabepHoe u 1€royHoe JbIXaHHe.

JlpixaHue TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOCHUS JIETKUX TIO3BOHOYHBIX JKHBOTHBIX.
JpixarenpHasg cucTeMa 4denoBeka. MexXaHu3M BEHTWIISALUHU JIETKUX Y NTHUL U MIIEKOIUTAIOMMX. TpaHCIOpPT BEIIECTB Y
opranu3MoB. TpaHcnopT BewecTB y )KUBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHOCHas crcTeMa M03BOHOYHBIX
KHUBOTHBIX. Kpyru kpoBooOpaiieHHs. DBOJIOLNUOHHBIE YCIOKHEHUS CTPOEHHUS] KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX
JKUBOTHBIX. Bblienenue y opranusmoB. Boigenenue y xuBoTHbIX. CokpaTuTenbHble Bakyosn. Opransl BbieneHus. CBs3b
MOJIOCTU TeJa C KPOBEHOCHOM M BBIIEIUTENBbHOM cHucTeMaMu. BplieneHue y MO3BOHOYHBIX JKMBOTHBIX. 3aluTa y
MHOT'OKJIETOYHBIX KUBOTHBIX. [IOKpOBBI U UX TIPOU3BOIHBIE.

Pa3apakuMoCTh U peryisauus y opranu3smMoB. Pa3ipaxuMoCThb y OJJHOKIETOUHBIX OpraHu3MoB. Takcucel. Pazapaxumocts u
peryisiiys y MHOTOKJIETOYHBIX pacTeHHU. POCTOBBIE BelleCTBA U UX 3HAYCHHUE.

HepBnas cucrema u pedekTopHas peryisiiuss y MHOTOKJIETOYHBIX KMBOTHbIX. HepBHasg cuctema u €€ OTHENbI
OBOJIIOLMOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CUCTEMBI Y )KMBOTHBIX.

PazpaboTka anroputmMoB M mporpamMMm uid 3¢ (eKTUBHOW (YHKIIMOHAJIHHONW aHHOTAlMM T€HOMOB, TPAHCKPUIITOMOB,

IIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHU, dKUBOTHBIX U Y€JIOBEKa




OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

Opranbl U cHUCTEMBbI OpraHOB YenoBeka. OTIENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediekc u pediiekropHas

nyra. besycnoBHble 1 ycioBHBIE pediekchl. ['ymMopanbHas peryisius U SHIOKPUHHAs CUCTeMa >KMBOTHBIX M YEJOBEKa.

> JKene3bl SHIOKPUHHOM CUCTEMbl U MX TOPMOHBI. JleiicTBUe TOpMOHOB. B3auMOCBSI3b HEPBHOW U SHIAOKPUHHON CHUCTEM.
['unortanamo-runodusapuas cuctema. Pednexc u pednexkropnas nyra. besycioBHbie U YCIOBHbBIE pedIeKCh
3ammra opranu3ma ot OosesHel. iMMyHHas cucteMa 4yenoBeka. KieTouHbIi U ryMOpanbHbI HMMYHUTET. BposkaEHHBIH,
59 npuoOpeTéHHbIN crnenuduueckuii UMMyHUTET. Teopusi KIOHaIbHO-ceneKTuBHOrO nMmmynurera (I1.0pmux, @.M.bepuer,
' C.ToneraBa). BocnamuTtenbHble OTBEThl OpPraHu3MoB. Poib BpOXIEHHOTO HMMYHUTETa B Pa3BUTHH CUCTEMHBIX
3a00JsieBaHU
53 KpoBenocHas cuctema u e€ opransl. Cep/liie, KpOBEHOCHBIE COCY/bI U KpoBb. Kpyru kpoBoobpatienus. Pabora cepaua u eé
' perynsus
5.4 Hpixanne yenoBeka. Juddysus razoB uepe3 MOBEPXHOCTh KIETKH. JlpIxaTenmpHas cucTeMa dYenoBeka. JlpIxaTenmpHas
' MOBEPXHOCTh. Perynsauus npixanus. JpixaTenbHble 00bEMBI
55 [TnmeBaputensbHas cuctema  d4enoBeka. OTnaensl  NHILEBAPUTENBHOTO  TpakTa.  [IMieBapuTenbHble  KeENE3bl.
' BHyTpHITONIOCTHOE ¥ BHYTPUKIIETOYHOE MMHUILEBAPEHNE
56 [ToxpoBsl u ux npousBoaHble. Opransl BbieneHus. Ilouku. Ctpoenue n QyHKIHMOHUpOBaHHE HedpoHa. DuiabTparys,
' CeKpelus 1 00paTHOe BCaChIBAHUE KaK MEXaHU3MbI pab0ThI OpraHoB BeljiesieHus. OOpa3oBaHUe MOUH Yy YeJIOBeKa
5.7 JIBukeHue yenoBeka: MpllieyHast cucreMa. CKeleTHbIe MBIIIIBI U UX paboTa. CTpoeHHE U TUIIbI COETUHEHUS KOCTEN
6 Teopus sBomonnu. Pazsutue )Ku3HU Ha 3eMie
6.1 OpomtonmonHaa teopus Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHHUS AapBHHH3MA. JKHM3HB M HaydHasl AedATeabHOCTh Y.

HapBuHa.




JBmxyiue cuiibl 3BoOIMM BUI0B 110 Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTh Pa3MHOKEHUSI OPTaHU3MOB, HACIEACTBEHHAs
M3MEHYUBOCTb, 00pPH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBIA U HCKYCCTBEHHBIN 0TOOD).
Odopmnenune cuaTeTnueckoil Teopun »Bomonuu (CTD). Helitpanbhas teopus 3Bosroruu. COBpeMEHHAs 3BOTIOIMOHHAS

Ouonorus. 3HaueHUe YBOIIOIUOHHON TEOpUU B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHpa

6.2

[Tomymsiust kak >neMeHTapHas equHuia 3Boironuu. COBpPEeMEHHbIE METObl OIEHKHM TI'e€HETHUYECKOro pa3HooOpasus U
CTPYKTYpbl mnonynsiiuil. M3meHeHue reHooHAa MOMYJISIMM KAk JJIEMEHTApHOE DJBOJIOLMOHHOE SBJICHHE. 3aKOH
reHerudeckoro paBuoBecus [[x. Xapau, B. Baitn6epra.

DnemMeHTapHbIe (GaKTOPHI (ABMKYIIHE CHIIBI) 3BOTIONNUU. MyTannoHHBIN mporecc. KomOnHaTHBHAS M3MEHUMBOCTH. Jpeid
TEeHOB — CJy4ailHble HEHAIpaBlIEHHbIE M3MEHEHMsI 4acTOT ajuieneil B momynsuusx. Oddekt ocHoBarens. Murpamuu.
W3omsius monmynsinuii: reorpadudeckas (IpocTpaHCTBEHHAs), Ouonornueckas (pernpoayKTUBHAS).

EcrectBennblii oTO0p — HampaBmstoumid (akrop dBomonuH. QPOpPMBI  €CTECTBEHHOTO OTOOpa:  JABIMIKYIIHM,
CTaOMIIM3HUPYIONIHIA, pa3pbiBatonIuid (Au3pynTUBHBIN). [1og0Boit 0TOOP.

[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3yJbTaT MHKPO3BOJIIOLMH. BO3HMKHOBEHHE NPHUCIIOCOOJEHUH Y OpPraHU3MOB.
Apomopdo3sl u mauoanantauuu. Ilpumepsl mpucnocobienuil y opranu3moB. OTHOCHTEIBHOCTH MPHUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bug, ero kputepun u crpykrypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOAIBOJIOLMU. M30msamms — KiodeBoil ¢dakTop
BugooOpa3oBanus. Ilytm u cmocoObl BHI00Opa3oBaHus: ayulonarpuyeckoe (reorpaguueckoe), CHUMIATPUUECKOE
(9KOJIOTHYECKOE), «KMTHOBEHHOE» (TONUILIONIN3alNs, THOpuaAn3anust). JJIuTeIbHOCTh SBOTIOIMOHHBIX IIPOLIECCOB.
Mexanusmsbl GopMHUpOBaHMS OMOIOTUYECKOTO pa3HOOOpa3usl.

Posib 3BOMIOIMOHHON OMOJOrMM B pa3pabOTKe HAay4YHBIX METOJOB COXpaHEHHs OHOpa3HooOpaszus. MHUKpOIBONIIOLUS H
KOABOJIIOIMA MApa3UTOB U UX X031€B. MexaHU3Mbl (POPMHUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHUKAM M CIIOcOObI OOpBOBI ¢

Heu




6.3

Metoapl u3ydyeHus: MakposBomonuu. [laneoHTonornyeckne MeToabl u3ydeHus sBoiouuu. Ilepexommsie (opmber u
buoreHeTUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue Merombl u3lydeHus odBomtonuu. CpaBHeHue Giaopel W (ayHBl MaTEPUKOB U OCTPOBOB.
buoreorpaduueckue o6mactu 3emiu. Buabl-oHIEMUKH U PETUKTEHIL.

OMOpPHOJIOTMYECKHE U CPAaBHUTEIBbHO-MOP(OJIOTHUYECKHE METOJbl HM3YyUeHHUs SBOJIONUHU. ['eHeTndyeckue MeXaHU3MBI
SBOJIIOIMH OHTOTEHE3a U MOSBICHUS BOJIIOLMOHHBIX HOBILIECTB. ['OMOIOTHYHBIC U aHATIOTHYHbIE OPTaHbl. PymumMeHTapHbIe
OpraHbl U aTaBU3MBI. MOJICKy.HprHO'FGHGTI/I‘-IGCKI/IG, 6I/IOXI/IMI/I‘ICCKI/IG U MaTeMaTH4YC€CKUC MCTOAbI HM3YUCHHUA SBOJIIOLHH.
T"'oMosIoruunbie reusl. COBpeMeHHBIe MCTOABI ITIOCTPOCHUA (1)HJIOF€H€TI/I‘-I€CKI/IX JACPCBLCB.

XpPOMOCOMHBIE MYTAIlUH U SBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMepHOCTH (MpaBuiia) 3Bojtonuu. HeoOpaTtumocTh sBomONMK. AganTuBHas pafuanus. HepaBHOMEpHOCTH

TCMIIOB 3BOJIOIIUHU

6.4

Hayunble TumoTe3pl NpPOMCXOXKJIEHUS XKU3HM Ha 3emuie. AOuoreHe3 u mnaHcrnepMmus. JloHayuHble NpPEICTABIECHUS O
3apOXKACHUU KHU3HM (KpeallMoHu3M). ['MmoTe3a MOCTOSIHHOTO CaMO3apOoXKJIeHHs KU3HU U €€ ONpoBepKeHHe ombltamMu .
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IpoucxoxaeHue ®u3HU U aCTPOOHOJIOTHS.

OcHoBHBIE 3Tallbl HEOpraHWuYeckod sBoitonuu. [lnmaHerapHas (reojormyeckasl) HSBOJIOLMS. XUMHUYECKas SBOJIOIMS.
AOGHOreHHBIN CUHTE3 OpraHUYecKuX BemiecTB U3 Heopraunyeckux. OnsIT C. Mumnepa u I'. FOpu. O6pazoBaHue noanuMepoB
u3 MoHomepoB. Koauepsatnas runoreza A.M. Omapuna, runoreza nepBu4yHoro OynaboHa J[x. XomnpaeliHa, reHeTHUecKas
runore3a . Mémnepa. Pubosumsl (T. Yex) m rumoresa «vupa PHK» V. T'unbepra. dopmupoBanue memOpaH u
BO3HHUKHOBEHUE MPOTOKJIETKH.

Wctopus 3emnu u MeToibl €€ nzyueHus. Mckonaemple opranndeckue octaTku. ['eoxpoHosorus u €€ meroabl. OTHOCUTENbHAS
¥ a0COJTIOTHAsI TEOXPOHOJIOTHSL. [ €0XpOHOIOrnYecKas 1IKasia: 0Hb, 3pbl, HEPUOIbL, FTTOXH.

HavanpHbie 3Tambel opraHudeckod sBosonuu. [losBIeHWe W SBOJIONMS TEPBBIX KIETOK. DJBOJIONMS MeTa0om3Ma.




BosnukHnoBenue mepBbix dkocucTeM. COBpeMeHHbIE MUKPOOHBIE OMOIIEHKM KaK aHAJOT MEpPBBIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapuOTBHI.

[Tpoucxoxaenue s3ykapuoT (CUMOHOTreHe3). DBOMIONMOHHOE TIPOUCXOXKAeHNE BUPYCOB. [IporcxokaeHne MHOTOKIIETOYHBIX
OopraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIUH BBICIIUX pacTeHuid. OcHOBHBIE apomopdo3bl pacTeHuil. Bbixom pacTeHuii Ha cCymry.
[losiBneHne cnopoBbIX pacTeHU U 3aBoeBaHUE UMU cylid. CemeHHble pacTeHus. [[porcxoxaeHre IBETKOBbIX pACTEHUN.
OcHOBHBIC 3Tambl BOJIIONUN KUBOTHOTO MHpa. OcHOBHBIE apoMop(ho3bl KMBOTHBIX. Bennckas dayna. KemOpuiickuii
B3PBIB — IMOSIBIICHUE COBPEMEHHBIX THINOB. [lepBhie XOpmoBbie KUBOTHBIC. JKH3Hb B BOJAC. DBOJIONUS IMMO3BOHOYHBIX.
[Tpoucxoxnaenue ampuoduil u pentwinid. [Iporcxoxaenne muekonuraomux U ntull. [IpuHnun kiodeBoro apomopdosa.
OcBoeHMe O0ECIO3BOHOYHBIMU M TIO3BOHOYHBIMH KUBOTHBIMU CYIITH.

PazBuTne xm3HM Ha 3emiie MO 3paM W TIEpUOAAM: apXeH, MPOTEpPO30H, Malle030i, Me3030H, KalHOo30W. OOrIas
XapaKTepUCTHKAa KJIMMara M TeoJOorMueckux mporeccoB. llosBieHne M pacuBeT XapaKTEpPHBIX OPraHU3MOB.
Yrrneobpa3zoBaHue: €ro yCIOBUS U BIHMSHHE Ha Ta30BbIi COCTaB aTMOC(hepHI.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHE KPHU3HUCHl Mpouuioro. IIpyuuMHBI W CIEACTBUA MAacCOBBIX BBIMHUPAHUMU.

CoBpeMeHHBIH KOJOTHYECKUI KPU3UC, ET0 0COOEHHOCTH

6.5

Paznensl u 3amaun anTpononorud. Meroasl aHTpononorud. CTaHOBJIEHUE MPEICTAaBICHUNH O MPOUCXOXKICHUHM YEIIOBEKA.
CoBpeMeHHbIE HAYYHbIE TEOPUH.
CXOACTBO YeNIOBEKa ¢ JKMBOTHRIMH. CHCTEMaTU4YeCKOE IIOJIOJKEHUE uelloBeka. CBHACTEIBCTBA CXOACTBA YEIOBEKAa C
J)KUBOTHBIMHU: CPaBHUTEIHLHO-MOP(}OIOTHYECKHUE, AMOPHOIOTUYECKHE, (PU3NOIOT0-OMOXUMHUYECKHE, IMOBEICHYECKHUE.
OTanuus yenoBeka OT KMUBOTHBIX. [IpAMOX0xkAeHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra
Y BTOPOM CUTHAJIbHOW CHUCTEMBI.

JIBuxymiue cuiibl (pakTophl) aHTpOIIOreHe3a: Onosornyeckue, connaabHble. COOTHOIIEHHE OMOJIOTUYECKUX M COLUATbHBIX




(axTOpPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJIMH AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JBYHOTHE NPEAKH TroAcH. UeloBeK yMelblil, IepBbIE U3TOTOBJICHHUS
opynuii Tpyna. UemoBek MpsMOXOASIIMN W TIEPBBIA BBIXOJ Jitojed 3a mpeaensl Adpuku. YenoBek reinenbOeprckuit —
o0UIMil NpeloK HEaHJAEPTaIbCKOTO 4YEJIOBEKa M 4YeJOBEKa pa3yMHOro. YenoBek HEaHAEpPTAIbCKUI Kak BHJ JIIOJEH
XOJIONHOTO KJIMMaTa. YelnoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JIEHUCOBCKUN YEIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu AQpukH.

DBONIOLIMS  COBPEMEHHOTO 4eJoBeKa. EcTecTBEHHBI OTOOpP B NOMyJISIUAX 4YeloBeKa. MyTallMOHHBIA TIPOLIECC U
nonumopdusm. [lomynsuonHsie BOIHBI, Apeii¢ TeHoB, MUTpanus U «3(QQeKT OCHOBATEN» B MOMYJISAIHUIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckue pacbl. Ilonsatue o pace. bonbimme pacbl: eBponeouaHas (€Bpas3uiickas), aBCTpaJlo-HEIPOMIHAs
(3KBaTOpHalIbHAsA), MOHTOJIONIHAS (a3UATCKO-aMepUKaHCKast). Bpems u myTu pacceneHus 4enaoBeka Io IiaHere. EquHcTBoO
yenoBeyeckux pac. Hayunas HecoctosTenbHOCTh pacu3ma. [IpucnocoOseHHOCTh 4YeloBeKa K pa3HbIM  YCIOBUSAM

OKpy»Katoliel cpeabl. BnusiHue reorpadguyueckoii cpessl 1 apeiida reHoB Ha MOP(OIOTHIO U PU3UOJIOTHIO YeJIOBEKa

DKOCHUCTEMEI U MMpuCymue MM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3aga4n SKOJIOTHH. CBsI3b DKOJIOTHH C APYTUMH HayKaMHU.
Metoapl 3kojorum. IloneBeie Ha6J'IIO,Z[eHI/I$I. SKCHepI/IMCHTH B OKOJIOTUH: IIPUPOAHBIC U na6opaTopHHe. MO,I[GJ'II/IpOBaHI/Ie B

9KOJIOTUU. MOHUTOPUHT OKPY>KAIOIIEH CPEIbl: JTOKAIbHBINA, PETMOHATBHBIN U T100aTbHBINA

7.2

Okonoruyeckre (hakTopsl U 3aKOHOMEPHOCTH MX AedcTBHs. Knaccugpukamus skonorndeckux (akTopoB: aOMOTHYECKHE,
OuoTHueckue, aHTponoreHHsle. O0IMe 3aKOHOMEPHOCTH JIEHCTBHs dKosorudyeckux Qaxropon. [IpaBuno munumyma (K.
[Mmnpenrens, 10. JInbux). TonepaHTHOCTb. DBPUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

AbGuotnueckue ¢akrtoppl. CBeT Kak skojiornyeckuil ¢akrop. JleiicTBue pa3HBIX YYacTKOB COJIHEYHOTIO CIHEKTpa Ha

OpTraHHU3MBlI. OKOJIOTUYECKHE TpYIIIbI paCTeHI/Iﬁ U JKUBOTHBIX TI0O OTHOHICHHWIO K CBCTY. CurHanpHas pOJib CBCTA.




DoTONEPUOAU3M.

Temmneparypa kak 3kosiorudeckuii ¢akrtop. JlelicTBue Temreparypbl Ha OpraHu3Mbl. [[OMKHUIOTEpMHBIE 1 TOMOMOTEPMHBIC
OpraHu3Mbl. DOBPUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxkHocth kak skonornveckuii ¢axtop. [Ipucmocobnenus: pacTteHuii k nmoaaepkaHuio BogHoro Oananca. Kiaccuduxanms
pacTeHuil o oTHOIIEHUIO K Boje. [Iprucnocobaenns ;KUBOTHBIX K H3MEHEHHIO BOAHOTO PEKHUMA.

Cpeapl  oOuTaHus ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYIIHAs, I[IOYBEHHAas, TJIYOMHHAas  MOJIOYBEHHa,
BHyTpUOpranusMeHHas. OU3NKO-XMMUYECKHE OCOOEHHOCTU Cpell OOMTaHUs opraHu3MoB. [IpucnocobieHuss opranu3smMoB K
YKU3HU B Pa3HBIX cpefax.

buonornueckue putmbel. BHemmnne u BHyTpeHHHE puTMBL. CyTOYHbIE W TOAWYHBIE PUTMBL [IprcrnocoOieHHOCTD
OpPraHU3MOB K C€30HHBIM U3MEHEHUSIM YCIOBUN KU3HHU.

XKuznennsie ¢popmbl oprann3MoB. [loHsTHEe 0 XU3HEHHOH (Popme. KuzHeHHBIE (OPMBI pPaCTEHUIA: IEpPEBbs, KYCTapHHUKH,
KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTEHI,
a3poOHOHTHL. OCOOEHHOCTH CTPOEHMSI U 00pa3a )KU3HH.

buotnueckue ¢akropsl. Bumbl OGMOTHYECKHX B3aMMOAEHCTBHI: KOHKYPEHIMS, XUIIHUYECTBO, CUMOMO3 M €ro (opmsl.
[TapazutusmM, Koomepainus, MyTyalu3M, KOMMEHcCAJIW3M (KBapTHpPAaHTCTBO, HaxjeOHuM4ecTBO). Herpoduueckue
B3aUMOJICUCTBUS (TomHueckue, popuueckue, padbpruueckue). 3HaueHHE OMOTUYECKUX B3aUMOICHCTBUH ISl CYIIIECTBOBAHUS

OpTraHHU3MOB B CpELC oOuTaHus. HpI/IHHI/IH KOHKYPCEHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTUYECKHE XapakTepucTuku nomyssiiuu. [lomymnsius kak Ouosornyeckas cuctema. Pojib HEOJHOPOJHOCTH CpEnbl,
¢uznueckux OapbepoB U OCOOEHHOCTEH OMOJIOTMH BUAOB B (DOPMHUPOBAHHM MPOCTPAHCTBEHHOW CTPYKTYPBI MOMYJISIIHIM.
OcHOBHBIE NTOKA3aTeNN MONYJISALUU: YACIEHHOCTD, IJIOTHOCTD, BO3PACTHAS U I0JIOBAsl CTPYKTYpa, POKAAEMOCTb, IPUPOCT,
TEMII pOCTa, CMEPTHOCTb, MUTPALUs.

DKojoruueckas CTpykTypa mnomyiasiuud. OUeHKa YUCICHHOCTH MOMyJsuuu. JIMHAMUKa TONYJSIHUU U €€ Peryssius.




buornueckuil noreHuMal nonyysAnud. MoaenupoBanue AMHAMUKK MONYJSIUU. KpuBble pocTa YHUCIEHHOCTH HOMYJIISLUN.
KpuBssle BbDKMBaHMS. Perynsdnus 4MCICHHOCTH HOMYJSALMHA: poib (AKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
Dkosornueckue crpareruut BuzoB (- u K-crparerumn).

[lonsartue 00 »sKomormueckoil Hume Buaa. Mecroooutanue. MHoromepHas Mojenb d3kojorumdeckord nHumm Jx.M.
XaruynHcoHa. Pazmeps! skonorndyeckor HumM. [loreHnnanbHas 1 peain30BaHHas HULLN.

Bun kak cucrema nomyssinuii. Apeansl BUIOB. BHIbl M MX JKM3HEHHbIE CTpPATerMU. 3aKOHOMEPHOCTH IIOBEACHHUS U

MI/II‘paIII/If/'I JKMBOTHBIX. brojgorndueckue nHBa3NHu JYKCPOJHBIX BUI0B

7.4

CooOmiecTBa opraHu3MoB. buorneHo3 u ero cTpykrypa. CBsi3u Mexay OpraHM3MaMd B OHMOIEHO3e. DKOCHUCTEMa Kak
otkpbiTass cucrema (A./x. Tencnu). @yHKUMOHANBHBIE OJOKM OPraHU3MOB B HKOCHUCTEME: NMPOAYIEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetn. AOuoTHyeckue OJOKM SKocucTeM. [IouBBI M WIBI B
sKocucTeMax. KpyroBopoT BemiecTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE ITOKa3aTeIN dKOCUCcTEMbI. buomacca u MpoayKIH. DKOIOTrHYECKHUE ImUupamMuJibl YUCECII, OMOMAacCHI U OHCPIHHU.
HamnpaBneHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuH. [lepBUYHbIE M BTOPUYHBIE CYKIECCUM U UX HPUYUHBI.
AHTpoOIOreHHble Bo3/IecTBUs Ha cykleccuu. KimmmakcHoe coobiectBo. bropaznooOpasue 1 mojHOTa KpyroBopoTa BeLecTB
— OCHOBA YCTOWYHMBOCTH COOOIIECTB.

[TpupogHble  3KOCHUCTEMBL.  AHTpPONOIE€HHBIE HKOCHUCTEMBI.  ArposkocucreMa. ArponeHos. Pazmuuus  Mmexnay
AQHTPOIIOT€HHBIMHU U MPUPOAHBIMH IKOCHCTEMAMHU.

Ypboskocuctembl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckast ¢uopa u ¢gayna. CHUHaHTpoONU3alus FOPOJICKON
¢daynbl. buonornyeckoe 1 X034HCTBEHHOE 3HAUEHHE arpO’KOCHCTEM U ypOO3KOcHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B IKOCHCTEMAX.

[lepenoc sHepruu M BELIECTB MEXKY CMEKHBIMH SKOCHCTEMaMM. Y CTOHYMBOCTh OPTaHU3MOB, MOMYIALUNA U 9KOCHUCTEM B

YCII0OBUAX €CTECTBCHHBIX U aHTPOIMOI'CHHBIX BOS}IGfICTBI/If/i




buocdepa — obmierutanerapaast 00071049ka 3eMITd, T1Ie CYIIECTBYET WM CyIIeCTBOBaja u3Hb. YueHnue B.M. Bepraackoro o
ouocdepe. O6aactu 6uocheps! u e€ coctas. JKuBoe BemecTBo 6Hocdepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBOoBaHUs Ouocdepbl. OcoOeHHOCTH OMochepsl Kak TI00aTbHONW IKOCHUCTEMBI. J[MHaAMuU4eckoe
paBHOBecue B 6uochepe. KpyroBopoTsl BeeCTB U OMOT€OXMMHUYECKHE IUKIIBI (YTIepoaa, a30Ta). PUTMHYHOCTH SIBJICHUN B
7.5 ouocdepe.

3oHanbHOCTE OHMOchepnl. [lonstne o Ouome. OCHOBHbIE OHMOMBI CYIIM: TYHJApA, XBOHHBIC Jieca, CMEUIAHHBIC H
IIMPOKOJINCTBEHHBIC Jieca, CTEIH, CAaBAaHHBI, IyCTBHIHU, TPOIMYECKUE Jieca, BBICOKOTOPhS. KimmMar, pacTUTENBHBIN H
JKUBOTHBIA MHP OMOMOB CYIIIH.

Crtpyktypa v QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOr0 MOTeHIana u ouochepHbix QyHKIUN

DKOJOTHYEeCcKHe KPU3HCHI U UX MpUUMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arpsizHeHue Bo3AyIIHON cpeabl. OxpaHa
BO3JlyXa. 3arps3HeHue BOJIHOHN cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
HN3Menenne xkimmara.

76 AHTpPONIOT€HHOE BO3/IEUCTBUE HA PACTUTENIbHBIN U )KUBOTHBIA MUp. OXpaHa pacTUTEIBHOTO U JKUBOTHOTO MUpa. OCHOBHBIE
' MPUHIIMIIBI OXpaHbl pupoabl. Kpacueie kauru. Oco06o oxpansemsle npupoansie Tepputopun (OOIIT). boranudeckue caasi
Y 300JI0THYECKHE MapKH.

OCHOBHBIE TPUHLUIIBI YCTOWYMBOIO pa3BUTUSA YEJIOBEYECTBA W MPUPOJbl. PannoHanbHOE NPHUPOAONOIB30BAHUE U

COXPAaHCHUC OMOJIOTHYECKOTO paSHOO6pa3I/I$[ 3emim

4. TEMATUYECKOE IINIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA AKAJIEMHWYECKUX
YACOB, OTBOIMMBIX HA OCBOEHHE KAXIOW TEMBI YUEBHOI'O NPEJIMETA, YYEBHOI'O
KYPCA, YUEBHOI'O MOAYJSI, KYPCA BHEYPOYHOM JEATEJBbHOCTH, U BO3MOXHOCTH
HCIHOJIB30BAHUS 110 D2TOHM TEME DSJEKTPOHHBIX (IIM®POBBIX) OBPA3OBATEJIBHBIX
PECYPCOB, SIBJIAIOIINXCS YYEBHO-METOJUYECKAMHN MATEPUAJTAMHA (MYJIbTUMEJUNHBIE




MMPOTPAMMBI, DJEKTPOHHBLIE YUYEBHUKM W 3AJAYHUKH, DJEKTPOHHBLIE BUBJIUOTEKH,
BUPTYAJILHBIE  JIABOPATOPUM, MIPOBBIE  TPOTPAMMBI, KOJUIEKIIUA  ILIOP),
UCHOJb3YEMBIMHU JIJIS1 OBYUEHUSI U BOCITUTAHMS PA3JIMUHBIX T'PYII MOJb3OBATEJIEM,
MPEACTABJEHHBIMM B DJIEKTPOHHOM (IIU®POBOI) BUJIE W PEAJU3VIOUIUMHU
JTUJIAKTUYECKUE BO3MOXHOCTHU WKT, COJEPKAHME KOTOPBIX COOTBETCTBYET
3AKOHOJATEJBCTBY OB OGPA3OBAHUM.

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne n/m Kontpoabnbie  IIpakruueckue
NMpPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl

bubnnoreka

1 bronorus kak Hayka 1
MunnpocenieHus
bubmnnoreka

2 JKuBble cucTEMBI U UX U3YYEHHE 2
MunnpocenieHus
bubnnoreka

3 buonorus kieTkn 2 0.5
MunnpocenieHus
bubmnnoreka

4 XuMHU€ecKasi OpraHu3alus KJIETKA 10 1
MunnpocenieHus
Bbubnnoreka

5 Crtpoenue u GyHKIMH KIETKH 8 2
MuHnpoceneHus

6 OOMeH BelecTB U MPEBPAIICHIE YHEPTHH B 9 1 bubnuoteka




KIIETKE MuHnnpocemenus
7 HacnencrBennas nadopmanus u 9 05 Bbubnuoreka
peanu3zanus e€ B KICTKE ' MuHnpocerieHus
Bubnnoreka
8 JKU3HEHHBIN 1K KIETKU 6 1
MuHnpoceneHus
Bubnnoreka
9 Crpoenrne u GyHKIUU OPraHU3MOB 17 1.5
MunnpocemeHus
Bubmnoreka
10 Pa3mHOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
MunnpoceneHus
11 I'eHeTnka — Hayka O HACIEJICTBEHHOCTH H ’ 05 Bubmnoreka
W3MEHYUBOCTH OPTaHU3MOB ' MuHnpoceneHus
Bubmnoreka
12 3aKOHOMEPHOCTH HaCJIEICTBEHHOCTH 10 1
MunnpocemeHus
bubnuoreka
13 3aKOHOMEPHOCTH NU3MEHUYNBOCTH 6 1
MunnpoceneHus
bubnuoreka
14 I'eneTnka uyenoseka 3 0.5
MunnpoceeHus
Bbubnuoreka
15 Cenexkuust OpraHu3MoB 4 1
MunnpoceeHus
Bbubnuoreka
16 BuorexHoI0rusa U CHHTETHYECKAsT OMOIOTHsI 4
MunnpoceneHus
17 [ToBTOpEHUNE 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13




11 KUIIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/n Kontpoabneie  IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 3apokJeHNe U Pa3BUTHE IBOJIOIMOHHBIX 4 bubnmnoreka
MpeJICTaBICHUN B OMOJIOTUI MunnpocelieHus
. bubnmnoreka
2 Mukpoa3Botous 1 €€ pe3yabTaThl 14 2
MuHnpocenieHus
. bubnmnoreka
3 MakpoaBosronus 1 e€ pe3yabTaThl 6
MuHnpocenieHus
4 [TpoucxoxaeHue u pa3BUTHE KU3HU Ha 15 15 bubnmnoreka
Bemite ' MuHmpocernieHus
bubnmoreka
5 [TpoucxoxaeHne 4em0BeKa — aHTPOIIOTEHES 10 1
MuHnpocemeHus
DKOJOTUsl — HayKa O B3aUMOOTHOIIIEHUSX
bubnmnoreka
6 OpraHU3MOB M HAaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
N N MuHnpocemeHus
C OKpYXKaroIei cpeoit
bubnmnoreka
7 Opranu3Msl U cpesia 0OUTaHMs 9 1.5
MuHnpoceneHus
bubnuoreka
8 DKOJI0TUsl BUJOB U MOIMYJISILIUMA 9 0.5
MuHnnpocemenus
9 DKOIOTUs COOOIIECTB. DKOIOTHYECKHE 12 0.5 Bubnuoreka




CUCTEMBI MuHnnpocemenus
bub. e
10 buocdepa — rmobanbHas SkocucTeMa 6 wommoTeia
MuHnnpocemenus
11 UYenoBek 1 OKpy»Karomas cpeaa 6 bubamorera
JIOBEK U s
by HHat €ped MuHnnpocemenus
12 [ToBTOpenue 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 7.5
5. MIOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Kontpoasubie | Ilpakruueckme | IleyaTHbre
n/m Bcero o0pa3oBaTejbHbIE
padoThI padoThI MaTepuaJibl
pecypchl
1 buonorus xak KOMIIJIEKCHas HayKa U 1 bubnuotexa
KaK 4acThb COBPEMEHHOT0 00I11ecTBa MuHnnpocenieHus
. bubnuotexa
2 JKuBble cHCTEMBI U UX CBOMCTBA 1
MuHnnpocemenus
3 YpoBHEBast OpraHu3alns >KUBbIX 1 bubnuotexa
CHCTEM MunnpocenieHus
4 HcTopus OTKpPBITUS ¥ U3YUEHUS 1 bubnuotexa
knetku. Knerounas teopus MuHnnpocenieHus
5 MeTo 1l MOJIEKYIISIPHOM M KJIIETOYHOMN 1 0.5




6uonoruu. [IpakTrueckas padora
«M3y4yeHre METOI0B KJIETOYHOU
Ouosioruu (xpomarorpadus,
anekTpodopes, auddepeHnnaibHoe
ueHrpudyruposanue, [1LP)»

. bubmuotexa
6 XUMHUECKUH COCTaB KIETKH
MuHnpocenieHus
7 MunepanbHbIe BEIIeCTBa KIETKH, UX bubnmnoreka
Ouosoruueckas poib MunnpocelieHus
Opranudeckuie BelecTBa KJIETKH —
3 oenku. JlaboparopHas pabora 05
«OO6HapyxeHHe OEIKOB ¢ TOMOIIBIO '
KaueCTBEHHBIX PEaKIIUii»
9 CoiicTBa, Knaccupukanys u GyHKIUN bubnuotexa
OenKoB Munnpocenienus
10 OpraHuyeckue BellecTBa KIeTKH — bubnmnoreka
YIJIEBOABI MuHnnpocemenus
11 Oprannueckue BenecTBa KJIETKH — bubnuorexa
JIUTIU TG MuHMnpocenieHus
Hyxkneunossie kucnorsl. [JHK u PHK.
12 Jlaboparopnast pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KIIETOK PA3JIMYHBIX OPTaHH3MOBY
13 Crpoenue u pynkunu ATO. [pyrue bubnuoreka




nykneosunrpudocdarsr (HTD) MunnpocenieHus
Cexsenuponanue JTHK. MeToabl
bubmuotexa
14 T€HOMMKH, TPAHCKPUIITOMUKH,
MunnpoceneHus
IIPOTEOMUKHU
. bubmuotexa
15 MeToabl CTpyKTypHOI OHOJIOTUH
MunnpoceneHus
16 Tunel knerok. [Ipokapuornueckas bubmmotexa
KJIETKA MuHnnpocemenus
CrpoeHue 3yKapuOTHYECKON KIIETKH.
17 [IpaxTuueckas padora «M3yuenue 0.5
CBOMCTB KJIETOYHOW MEMOpaHbI»
. bubmmotexa
18 [loBEepXHOCTHBIH anmnapar KJIETKH
MuHnpocenieHus
OnHoMeMOpaHHBIE OPraHOU B! KIETKH.
19 [IpakTruueckas padora «M3yueHue 05
JBUKEHMSI LINTOIIA3MBbI B '
PaCTUTEIBHBIX KIETKaX»
[losryaBTOHOMHBIE OpraHOUBI KIETKU:
MUTOXOHJIPHH, IIITACTUIBI.
20 Jlaboparopuas padota «VccienoBanue 0.5
IJ1a3MOJIN3a U JIETIIIa3MOJIN3a B
PACTUTEIBHBIX KIETKaX»
bubnuoreka
21 HememOpanHbie opraHou/Ibl KIETKU

MuHnnpocemenus




22

Crpoenue u GyHKIUH s1Ipa

bubmuotexa
MuHnnpocemenus

23

CpaBHHTENbHAS XapaKTEPUCTUKA
KJIETOK dyKapHoT. JlaboparopHas
pabota «M3y4yeHne cTpoeHus KIETOK
Pa3IMYHBIX OPraHMU3MOBY

0.5

24

AcCCUMWISITIHS U TUCCUMIJISINS — JBE
CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHune KaTaIuTHIeCKOU
aKTUBHOCTH (DEepMEHTOB (Ha puMepe
aMHJIa3bl WIIH KaTaJla3bl)»

25

depMeHTATHUBHBIN XapaKTep peakiuii
KJIETOYHOTO METa00IM3Ma.
Jlaboparopnast pabota «13yuenue
(hepMEeHTaTUBHOTO PACIICTIICHUS
MIEPOKCHJIA BOJIOPOA B PACTHTEIHHBIX
Y )KUBOTHBIX KJIETKAX»

0.5

26

Benku-akTuBaToph! U OENKH-
MHTUOUTOPHI

bubnuorexa
MuHnpocemenus

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

bubnuotexa
MuHnpocemenus

28

dorocunres

bubnuotexa
MuHnpocemenus




Xemocunres. JJaboparopras pabota

29 «CpaBHeHHe TporeccoB (poTocuHTe3a 0.5
U XEMOCHHTE3a»
AHa’poOHBIC OpraHu3MbL. Bub
30 Oposxenus. JlabopaTopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXaQHUS
31 AdpoOHBIE OPraHU3Mbl. JTaIbI bubnmnoreka
SHEPreTHYecKoro ooMeHa MunnpocelieHus
DHeprus MeMOpPaHHOTO IPaiueHTa
P P P bubnmnoreka
32 nporoHoB. Cunrte3 AT®: pabota
. MuHnpocenieHus
npoToHHON AT®-cuHTa3bI
bubnmnoreka
33 Peakiiuyn MaTpu4HOTO CHHTE3a
MunnpoceeHus
34 TpaHckpunus — MaTpUYHBIA CUHTE3 bubnuotexa
PHK MunnpoceneHus
. bubnmnoreka
35 Tpancnauus u e€ 3ranbl
MuHnpocemneHus
36 Konuposanue amunokucnot. Poib bubnmnoreka
pudocom B OmocuHTe3e Oenka Munnpocenienus
37 Opranuzanuys reHoma y mpoKapuoT u bubnuorexa
3YKapUOT MuHnpoceneHus
38 MonekyspHble MEXaAHU3MBI bubnuoreka
AKCIPECCUN TEHOB y SYKAPUOT MusnnpocenieHus




Bupycsl — HeksieTouHbIe (POPMBI
KHU3HH U OOJIMTaTHBIC TTAPa3UTHI.

39 0.5
[Ipaktuyeckas padora «Coznanue
MOJICTTH BUPYCa»
40 BupycHsle 3a06051eBaHuS YeIIOBEKa, bubmuotexa
KUBOTHBIX, PACTCHUI Musnnpocemenus
41 HanorexHomoruu B Onoioruu u bubnmoreka
MEIUIIHE MunnpocelieHus
. bubnmoreka
42 JKU3HEHHBIN UK KIETKU
MuHnpocenieHus
. Bubianoreka
43 Marpuunsiii cuates JJHK
MuHnpocenieHus
Xpomocomsl. JTaboparopHas paboTa
44 «M3yueHne XpoMOCOM Ha IOTOBBIX 0.5
MUKpOTpernaparax»»
bubnmnoreka
45 Jlenenue KIETKH — MUTO3
MunnpoceeHus
Tuns! knetok. Kapuokunes u
uuTokuHes. JlabopatopHas pabora
46 «HabmroneHe MUTO3a B KIIETKAX 0.5
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax )»
bubnuoTteka
47 Peryinsanus »kM3HEHHOT O IUKJIA KIIETOK

MuHnnpocemenus




Bubianoreka

48 Opranusm Kak eMHOE 1IEJI0e
MunnpoceneHus
49 Txanu pacrenuii. JlJaboparopuas 05
pabota «/3yueHue TKaHel pacTCHUI ’
TkaHW KUBOTHBIX U YEJIOBEKA.
50 Jlaboparopnas pabota «M3yueHue 0.5
TKaHEW )KUBOTHBIX)
Opransbl. CucTteMbl OpraHoB.
51 Jlaboparopuas padota «3yueHue 0.5
OpPraHoB I[BETKOBOT'O PaCTEHUS
bubnuoreka
52 Ornopa Tena opraHu3MOB
MuHnpocenieHus
bubnuoreka
53 JIBrOKeHHE OpraHu3MOB
MunnpoceeHus
bubnmoreka
54 IIntanue opraHu3MoB
MunnpoceeHus
55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX. bubnmnoreka
[TummeBapuTenpHas cucTeMa YeIoBeKa MunnpocenieHus
bubnmnoreka
56 JlpIxaHue opraHu3MoB
MunnpoceeHus
57 JlpIxaHue MO3BOHOYHBIX )KMBOTHBIX U bubnmnoreka
YyesoBeKa MuHnnpocemenus
bubnmoreka
58 TpaHcToOpT BEIIECTB Y OPraHN3MOB

MuHnnpocemenus




KpoBeHocHas cucrteMa nmo3BOHOYHBIX

Bubianoreka

59
’KMBOTHBIX M Ye€JIOBEKa MunnpocenieHus
Bubmnoreka
60 Brinenenue y opranu3zmMoB
MunnpoceneHus
Bubmnoreka
61 3ammra y Opranu3MoB
MunnpoceneHus
Bubmnoreka
62 NMMmyHHas cucTema yenoBeka
MunnpoceneHus
63 PazgpaxxuMocTs u peryisnus y bubmmotexa
OpraHu3MoOB MuHnnpocemenus
I'yMopanbHas perynanus u
yMop pery Bubmnoreka
64 SHJOKPUHHAS CUCTEMA )KUBOTHBIX U
MuHnpocenieHus
yeJoBeKa
Bbubnuoreka
65 @opMBI pa3MHOKEHHUSI OPTaHU3MOB
MunnpoceneHus
Bbubnuoreka
66 [TonoBoe pa3zMHOXkEHUE
MunnpoceeHus
Bbubnuoreka
67 Meiio3
MunnpoceneHus
I'amerorenes. O6pazoBaHue u
Pa3BUTHUE MOJIOBBIX KIIETOK.
68 JlaboparopHast pabota «/3yuenue 0.5

CTPOEHHMSI TOJOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTMpenaparax»»




69

NunuBunyanbHOE pa3BUTHE
OpraHu3MOB — OHTOT'€HE3

Bubnuoreka
MunnpoceneHus

70

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBBIX JIUCTKOB

Bubnuoreka
MunnpoceneHus

71

Poctu Pa3BUTHUC ) XUBOTHBIX.
Jlaboparopnas pabota «BrisiBicHHE
MIPU3HAKOB CXOJICTBA 3aPO/IbIIICH
MO03BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOXEeHME U pa3BUTHE PACTECHUM.
Jlaboparopnas pabota «CtpoeHue
OpPraHOB Pa3MHOKEHUS BBICILIUX
pacTeHui»

0.5

73

I/ICTOpI/IH CTAHOBJICHHA U PA3BUTHUA
TCHCTUKH KaK HayKU

bubnuoreka
MunnpoceeHus

74

OCHOBHbBIE TIOHATHS U CUMBOJIBI
reHetuku. JlabopatopHas pabora
«/po3odumna kak 00BEKT
TCHETHYECKUX MCCIIETOBAHMIN

0.5

75

3aKOHOMEPHOCTU HACTIEI0OBaHUS
npu3HaKoB. MoHorubpuaHOE
ckpeuiBanue. [IpakTrueckas padbora
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUAHOTO CKpPEIIUBAHUS Y
apo3oduisr”

0.5




HuTosiornyecknue 0CHOBBI

Bubianoreka

76
MOHOTHOPHUIHOTO CKPEIINBAHUS MunnpoceneHus
77 AHanuzupytolee CKpeluBaHme. Bubmnoreka
Henonnoe nomunupoBanue MuHnnpocemenus
JluruOpuiHoe CKpeIBaHue.
78 [IpakTuyeckas padora «M3yueHnue 05
PE3yIbTATOB JUTHOPHUIHOTO '
CKpEIIMBaHUA Y IPO30(DUIBI»
79 HuTosiornyecknue 0CHOBBI bubnmoreka
JTUTHOPUTHOTO CKPEITUBAHUS MuHnpoceneHus
bubnuoreka
80 CuensieHHOE HaclieIOBaHUE TPU3HAKOB
MuHnpocenieHus
81 XpoMOCOMHast TeOpHUst bubnuoreka
HaCJIEJICTBEHHOCTH MunnpoceeHus
Bbubnuoreka
82 I'eneTnka moaa
MunnpoceeHus
Bbubnuoreka
83 I'enoTun kak meIoCcTHas CUCTEMA
MunnpoceeHus
84 I'eHeTYeCKU KOHTPOJIb Pa3BUTHS bubnuotexa
pacTeHui, )KUBOTHBIX U YEIIOBEKa MunnpoceeHus
85 N3MeHunBOCTH NpU3HAKOB. Buibl Bbubnuoreka
N3MEHYHNBOCTH MuHnpoceneHus
Bubnuoreka
86 MonudukarnronHas N3MEHIHBOCTh

MuHnnpocemenus




87

BapuanunoHHBIN psia U BapUaLMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOTU(UKATMTOHHONW N3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO Psifa U
BapHallMOHHOW KPUBOM»

0.5

88

I'enoTunuyeckas U3MEHYHUBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

bubnuoreka
MuHnpocenieHus

89

MyTannoHHast U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtauuu y
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. DIMUTCHETHKA U
SIIUT'CHOMHKA

Bubimnoreka
MuHnnpocemenus

91

I'eneruxa yenoseka. [IpakTuueckas
paborta «CocTaBlieHre U aHAIN3
POIOCIOBHON»

0.5

92

MeToasl METUIIUHCKON TEHETUKU

bubnmnoreka
MuHnnpocemenus

93

3HayeHne MEIUIIMHCKON T€HETUKH B
MPEIOTBPALLEHUH U JICUEHU U
FeHETUYECKHUX 3a00JI€BaHMIl YETOBEKA

bubnuorexa
MuHnpocemenus

94

OCHOBHbBIC TOHATHUS CCJICKIIMH.

0.5




Jlaboparopnas pabota «3yueHue
COPTOB KYJIBTYPHBIX PACTEHUN U IIOPOL
JOMAaITHUX KUBOTHBIX)»

MeToab! celneKIIMOHHON paboThI.

95 Jlaboparopnas pabota «M3yueHue 0.5
METOZIOB CEJIEKI[UU PACTCHUI»
JIOCTHKEHHUSI CEJIEKIIUU PACTEHUN U
96 KUBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHHiD»
Coxpanenue, u3y4eHue u
P > Y bubnnorexa
97 HCIOJIb30BaHNE T€HETUYECKUX
MuHnpocenieHus
pecypcoB
buoTtexHonorus kak Hayka U OTpaciib
98 npousBojcTBa. [IpakTuueckas padora 0.5
«3yueHne 06beKTOB OMOTEXHOIOTUN
99 OcHOBHbIE HAMPaBICHUS bubnmnoreka
CHUHTETHYECKOI Onosioruu MuHnnpocemenus
bubnmnoreka
100 XpoMOCOMHasi 1 TeHHAsI MH)KEHEPHs
MuHnpocemeHus
bubnmnoreka
101 MeumuacKkue OMOTEXHOJIOT NI
MuHnpocemneHus
102 [ToBTOpenue, 0600MIIEeHNE,

cHCTEMaTH3aInsI 3HAaHUH




OBIIEE KOJIMYECTBO YACOB I1O0

102 0 13.5
[MTPOI'PAMME
11 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie | Ipakruueckue | Ileuarnbre
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI MaTepHaJIbl
pecypchl
bubnuoreka
MuHnpocenieHus
OpomonmonHas teopus Y. lapsuna 1
nonInoTexa
MuHnnpocemenus
bubnbubmmoTeka
JIBYOKYIIIME CUITBI BOJIOIIMH BUIOB 11O 1 MunnpocenieHus
Y. JapBuny uoTeKa
MuHnnpocemenus
Bopn0a 3a cymecTBoBaHue
P yIVH ’ . bubnmoreka
€CTECTBEHHBIN U UCKYCCTBEHHBIN 1
MuHnnpocemenus
oTOop
bubnbubnuotexa
DopMUPOBAHUE CUHTETUUYECKOMN 1 MunnpoceneHus
TEOPHUH IBOJTIOLIUHI HOTEKa
MuHnnpocemenus
DTanbl H3BOIIOIMOHHOTO MpoIecca: 1 bubnmoreka




MHKPOI3BOJJOLUA 1 MAKPOIBOJIIOLUSA

Musnnpocemenus

6 [Tonmynsiuus — sneMeHTapHas bubnuoreka
€IMHUIIA YBOJIOLIUN MuHnpoceneHus
3aKOH reHETHYECKOTO PAaBHOBECHS
JIx. Xapau, B. Baitn6epra.

7 Jlaboparopnas pabota «BrisBicHHe 0.5
M3MEHYUBOCTH Y 0COOEH 0JIHOTO
BUJIA»

bubmmotexa
8 DnemeHTapHbIe (HaKTOPHI IBOIIOLIUN
MuHnpocenieHus

9 Dddext ocnoBarens. dpdext bubnuoreka
OYTBLJIOYHOTO TOPJIBIIIKA MunnpocelieHus

10 Murpanuu. M305s1uu nomysiiui: Bubianoreka
reorpaduyeckas, Ouonormueckas MunnpocenieHus

1 EctectBenHslIit 0oTO0Op — bubnmoreka
HaMpPaBIAOIMUN (HaKTOP IBOIIOIHIH MunnpocenieHus

12 ITonoBoit oT60p bubmmorexa

MuHnpocemenus
[Tpucnoco0aeHHOCTh OPTaHU3MOB KaK
PE3yNbTaT MUKPOIBOIIOIHH.

13 Jlaboparopuas padota «3yueHue 0.5
apoMop$030B U UANOATANITAIIAN Y
PacCTeHHI 1 YKHBOTHBIX)

14 [Ipumeps! npucnocobaeHu y 0.5 bubnuoreka




OpraHu3MoB: Mopdosornieckue, MuHnpocenieHus
¢duznonornueckue, ONOXMMUIECKHE,
noseneHueckue. Jlabopatopuas
pabota «IIpucnocobneHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
11e1eco00pa3HOCTh)
Bun, ero kputepuu u CTpyKTypa.
15 Jlaboparopnas pabota «CpaBHeHuE 05
BUJIOB 110 MOP(HOJIIOTUYECKOMY '
KPUTEPUIO»
bubnmnoreka
16 Crpykrypa BUIa
MuHnpocenieHus
17 Bunoo6pa3oBanue kak pe3ynbTar bubnmnoreka
MUKPOIBOIIOIIH MuHnpocenieHus
18 CBs13b MUKPOIBOJIIOIIH U bubnuorexa
AU IEMHUOIOTHA MuHMnpocenieHus
Makpo3Bosronus.
bubnmnoreka
19 [TaleoHTOIOTHYECKHE METOIBI
MuHnnpocemenus
M3YUYEHUS SBOJIIOLINN
20 buoreorpaduueckue MeTo b1 bubnuorexa
M3YUYEHUS SBOJIIOLINN MuHMnpocenieHus
OMOpPHOIOrHYeCcKHUEe U CPaBHUTEIBHO-
bubnuoreka
21 Mopdooruueckre MeTo 1bl U3y4eHHs
MuHnpocemenus

9BOJJOINH




MonekynsapHO-TEHETUYECKUE,

bubmuotexa
22 OMOXMMHYECKHE U MAaTEMATUYECKUE
MunnpoceneHus
METO/bl U3YUYEHUS IBOJTIOLIUN
bubmuotexa
23 OO01mre 3aKOHOMEPHOCTH BOJTIOIHH
MunnpoceneHus
24 AnanTuBHAs paguarus. Bubnuoreka
HepaBHOMEPHOCTH TEMIIOB 3BOJIOIUU MunnpocemeHus
o5 Hay4nble runore3sl NpouCXoKACHUS bubmmotexa
KU3HH Ha 3emMJie MunnpocenieHus
26 JloHay4Hble IpeICTaBICHUS O bubnmoreka
3apOXKACHUM )KU3HU MuHnnpocenieHus
97 OcCHOBHBIE 3TaIbl HEOPTaHUYECKON bubnmoreka
3BOJIIOLUU MusnnpocenieHus
bubnmnoreka
28 I'unoTesbl 3apoKIeHUS )KU3HU
MunnpoceneHus
HcTopus 3emMau 1 METOABI €€
29 uzyuenus. JlaboparopHas pabota 05
«M3ydeHne 1 OnrMcaHue UCKOMaeMbIX '
OCTAaTKOB APEBHUX OPTaHU3MOBY
30 HauanbHble 3Tanel oprannyecKkoin bubnmnoreka
3BOJIIOLUU MuHnnpocemenus
bubnuoreka
31 DBOITIOIHUS SYKApUOT
MuHnnpocemenus
32 OCHOBHBIE 3TaNbl PBOIIOIAT 0.5




pactutenbHOro Mupa. [IpakTrueckas
paborta «3ydenne ocoOeHHOCTEH
CTPOCHUS PACTCHUI Pa3HBIX OTACIOBY»

33 OCHOBHBIE 3Tallbl 3BOIIOLUU bubmuotexa
KUBOTHOI'O MUDPa MunnpocenieHus
OBosntonus )KUBOTHBIX. [IpakTuyeckas

34 pabota «/3ydeHre ocoOeHHOCTEH 0.5
CTPOEHHSI TO3BOHOYHBIX KHBOTHBIX)»

35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U bubmmotexa
neproam MunnpocelieHus

36 MaccoBble BEBIMUpPAHUS — bubnmnoreka
9KOJIOTHUECKHUE KPU3UCHI MPOIILIOTO MunnpocelieHus

37 CoBpeMeHHBIN IKOTOTHYECKU bubnuoreka
KPHU3HUC, €r0 0COOEHHOCTH MuHnpoceleHus

38 CoBpemeHHas cuctema bubnuotexa
OpPraHUYECKOT0 MHpa MuHnpoceleHus

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI bubnuotexa
OpPraHHU3MOB MuHnpoceleHus

bubnuotexa

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKE

MunnpoceeHus

41 Passutue npeacrasieHuii o bubnuotexa
MIPOUCXOXKACHUU YeJIOBEKa MunnpocenieHus

42 MecTo 4yenoBeka B CUCTEME 05

opranuugeckoro mupa. JlaboparopHas




paborta «3ydenne ocoOeHHOCTEH
CTPOCHHSI CKEJIETa YeJIOBEKa,
CBA3AaHHLIX C IMMPAMOXOXKICHUCM

bubmuotexa
43 JIBM>KyIiMe Cuiibl aHTPOIIOreHE3a
MuHnnpocemenus
CooTHouleHrne ONOIOTHYECKUX U
bubmmotexa
44 COIIMAITBHBIX (PAKTOPOB B
MuHnnpocemenus
aHTPOTIOTeHE3e
bubmmotexa
45 OcHOBHbIE CTaUU AaHTPOIIOT€HE3a
MuHnpocenieHus
bubnmnoreka
46 [Taneorenerrka 1 najaeoreHOMUKa
MuHnpocenieHus
bubnmnoreka
47 DBOJIOIUS COBPEMEHHOTO YEJIOBEKa
MuHnnpocemenus
Yenoseueckue pachl. [IpakTnueckas
48 pabota «/3yueHune 3K0I0rHyecKux 0.5
a/JlanTanui 4eI0BeKa
49 MeXIUCIUTITMHAPHBIE METOTBI bubnmnoreka
aHTPOTOJIOTUI MunnpocenieHus
bubnmnoreka
50 3apokeHUE U pPa3BUTHE IKOJIOTUN
MuHnnpocemenus
Metons! sxkonorun. JlaboparopHas
51 pabota «/3ydeHre MEeTOI0B 0.5

9KOJIOTHYCCKHUX HCCHGHOB&HHﬁ))




52

3HaueHne YKOIOTNYECKUX 3HAHUM I
yeJI0BEKA

bubmuotexa
MuHnnpocemenus

53

Okonorndyeckue GaKTopsl

bubmuotexa
MuHnnpocemenus

54

Abuortnueckue GakTopsl. CBeT Kak
HKOJIOTUYECKUH (PaKTOp.
Jlaboparopuas padota «BrisBicHHE
MPUCIIOCOOJICHNI OPraHU3MOB K
BJIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue HakTopsI.
Temrmeparypa Kak 3KOJIOTHYESCKHI
(dakTop. JlaboparopHas pabora
«BpIsIBIICHUE IPUCTIOCOOICHUI
OpPTraHU3MOB K BIIHSIHHUIO
TEMIIEPATYPHI»

0.5

56

Abunotnyeckue gpakropsl. BnaxxHocTh
KaK 3KOJIOTUYECKHI (pakTop.
JlaboparopHnast pabota
«AHaTOMHYECKHE OCOOEHHOCTHU
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

0.5

57

Cpenpl oOuTaHUs OPraHU3MOB

bubnuotexa
MuHnpocemenus

58

buonorunueckue PUTMBI

bubnuotexa
MuHnpocemenus




Bubianoreka

59 XKuznennsie popMbl OpraHu3MOB
MuHnnpocemenus
bubmuotexa
60 buotnueckue hakropsl
MuHnnpocemenus
3HayeHne OMOTHYECKUX
. . bubmuotexa
61 B3aUMOJIEHCTBUI JIJ1s CYIIECTBOBAHUS
MuHnnpocemenus
OpPTaHU3MOB B CpeJie OOUTaHHS
62 DKOJIOTUYECKHE XapaKTEPUCTUKU bubmmotexa
MOMYJISILIUU MuHnpocelieHus
OcHOBHbIE IOKA3aTENIN NOIMYJISALINN:
bubmmotexa
63 YHUCIEHHOCTb, INIOTHOCTb, BO3pAcTHas
MuHnpocenieHus
U TI0JIOBasi CTPYKTypa
OCHOBHbIE TIOKA3aTENIN HOMYJISALNH:
bubnmnoreka
64 POKIAEMOCTB, IPUPOCT, TEMII POCTA,
MuHnpocemenus
CMEPTHOCTb, MUTPaLlUU
65 OKoJjorudeckas CTpykrypa bubnuotexa
HOMYJISALUH MuHnpocelieHus
; bubnuotexa
66 JInHaMuKa MONYJISIUN U €€ perynsuus
MuHnpocemenus
67 KpuBsle pocta uncieHHOCTH bubnuotexa
noryJsiui. KpuBbie BBDKUBaHUS Munnpocenienus
OKoJIornueckas HUIlla BUIA.
68 JlaboparopHast pabota 0.5

«[IpucnocobneHuns: ceMsiH pacTeHHI K




pacceleHHIo»

. Bbubnuoreka
69 Bun xak cucrema nomynsuit
MuHnnpocemenus
70 3aKOHOMEPHOCTH MOBEJCHUS U bubmuotexa
MHTPALMM 5KUBOTHBIX MuHnpoceneHus
71 Co00111€CTBO OpraHU3MOB — bubnmoreka
OuoIIeHO3 MuHnpocenieHus
bubmmotexa
72 DKocucTema Kak OTKpbITasi cucTeMa
MuHnnpocemenus
73 Kpyrosopor BemecTs 1 NOTOK bubmmotexa
SHEPrUM B 3KOCHUCTEME MuHnpocelieHus
bubmmotexa
74 OcHOBHBIE TOKA3aTENN IKOCUCTEMBI
MuHnnpocemenus
bubnmnoreka
75 DKOJOTHYECKHUE MUPaMHIbI
MuHnpocemenus
bubnmnoreka
76 N3menenus coo0IIecTB — CyKIECCHH
MuHnnpocemenus
IIpupoaHbIE SKOCUCTEMBI.
PP bubnmnoreka
77 DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI
. MunnpoceeHus
MOpEHN U OKEaHOB
IIpupoaHbIE SKOCUCTEMBI.
PP . bubnmnoreka
78 DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH,
MuHnpocemenus
MYCTBIHb
79 AHTpPONOT€HHBIE YIKOCUCTEMBI bubnmnoreka




Musnnpocemenus

Ypb6oskocucremsl. [IpakTudeckas

80 pabota «/3ydeHne U onrcaHue 0.5
ypOOIKOCHUCTEMBI
3akoHOMEpHOCTU (POopMUpOBaHUS
P ¢ 13 P . bubnmoreka
81 OCHOBHBIX B3aMMOJICHCTBHIA
MuHnnpocemenus
OpPraHU3MOB B 9KOCHCTEMAaX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUI pPa3HBIX TUIIOB Ha
bubnmnoreka
82 cyOOopraHu3MeHHOM, OPraHU3MEHHOM,
MuHnpocenieHus
MOMYJISITHOHHOM U SKOCUCTEMHOM
YPOBHSIX
83 buocdepa — obmierianerapHas bubnuoreka
obonouka 3emnu MunnpocenieHus
84 VYuenne B. U. Bepnazackoro o bubnmnoreka
o6uocdepe MunnpocenieHus
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka
onocdepsl MunnpocenieHus
86 KpyroBopoTs! BemiecTs u bubnmnoreka
OMOTCOXMMHYECKHE ITUKITBI MuHnpoceneHus
87 3oHanbHOCTH Ouochepsl. OCHOBHBIE bubnuorexa
OMOMBI CyIITN MuHIpOCeeHNs
. bubnuoTteka
88 YcroitunBocTh OHocheps

MuHnnpocemenus




DKOJOTUYECKHE KPU3HUCHI U UX

Bubianoreka

89
MIPUYUHBI MuHnpoceneHus
bubnmoreka
90 BosneiicTBue uenoBeka Ha 6uochepy
MuHnnpocemenus
01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA bubmuotexa
pacTUTENbHBIN U )KUBOTHBIM MU MuHnnpocemenus
bubnmoreka
92 Oxpana npupoab!
MuHnnpocemenus
93 OcHOBHBIE IPUHITUITBI YCTOMYHUBOTO bubnmoreka
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPO/IBI MuHnpoceneHus
PanmonasHOE IPUPOAOIIOIE30BAHNE
bubnmoreka
94 Y COXPaHECHUE OMOJIOTHIECKOTO
MuHnpocenieHus
pazHooOpasust 3eMiau
95 O60061eHue o Teme bubnmnoreka
«MUKpOIBOTIONHUS U €€ PE3yNIbTaThD») MunnpocenieHus
96 O60061ieHue o Teme bubnmnoreka
«Makpod3BOIIOIHUS U €€ Pe3yIbTaThD» MunnpocenieHus
O60061ieHue o Teme
bubnmnoreka
97 «[IpoucxoxaeHne u pa3BUTHE KU3HU
MuHnnpocemenus
Ha 3emiie»
O60061eHue o Teme
bubnmnoreka
98 «[IpoucxoxIeHIE YeIOBEKA —
MuHnnpocemenus
AHTPOTIOTCHE3)
99 O06o061IeHre 10 TeMe «IKOJIOTHS — bubnuroreka




HayKa O B3aUMOOTHOUICHUAX

Musnnpocemenus

OpPTraHU3MOB»

100 O606menue o Teme «OpraHu3mMbl U 1 bubnmoreka
cpena OOuTaHMS MuHnpoceneHus

101 O06001eHne 1Mo TeMe «IKOJIOTHUs 1 bubnuorexa
BUJOB U NONYJIALUID) MunnpoceneHus

102 O606menue o Teme «buochepa — 1 bubnmoreka
I00abHas IKOCUCTEMAY) MuHnpoceneHus

OBILIEE KOJIMYECTBO YACOB I10 102 0 75

[TPOT'PAMME

6. YYEBHO-METOAUYECKOE OBECIIEYHEHHUE

Ne  yueOnuka B @Il [Ipenmer ABTOpBI yueOHUKa N3parenscTBO
Knace y4eOHHUKOB
10 xiace 1.1.3.5.3.1.1. Ouonorus [Taceunuk B.B. AKITHOHEPHOE OO0IIEeCTBO,

«3maTeanpcTBO

((HpOCBeIJ_[eHI/Ie»




Kamenckuii A.A.

PybuoB A.M.
N np. moxy pen. Ilaceunuka
B.B.
11 kimace 1.1.3.5.3.1.2. Oouronorus [Taceunuk B.B. AKITHOHEPHOE OO0IIEeCTBO,
«31aTenpcTBO
Kamenckuii A.A. «IIpocBemienne»
Py6uoB A.M.

N np. mox pen. Ilaceunuka
B.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

767. | 2.3.4.3. buonorus (yuebHblil ipeameT)

768. | 2.3.4.3.1. | Dxonoruueckue OnexkTpoHHbI  y4eOHbIH | OO0 10- | Opuka3 Her | Her | Her | o 15
OCHOBEI MOYJIb, coaepxamuil | "Axagemusi- 11 | Ne 413 HAIOHS
IPUPOJIO- TeopeTHdeckuii martepuain | Menua" 2028
MIOJTb30BAHMSI. c WHTEPAKTUBHON rozaa
DeKTPOHHBIH HaBUTAIlMEH M CllOBapeM,



https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/

yueOHBIH  KypC | TPEHUPOBOYHbBIE
JUIsL 10-11
KJIACCOB

3a/laHus JUTS

dhopmMupoBaHHS

MPAKTUYECKUX HABBIKOB H

CUCTeMAaTH3allud 3HAHUN

" KOHTPOJIbHBIMU

3aJlaHUSIMU C

ABTOMATHUYECKOU

MPOBEPKOM

769. | 2.3.4.3.2. | Dxonorus. OnexkTpoHHbl  y4yeOHbIH | OO0 10- | Opuka3 Her | Her | Her | o 15

DNEeKTPOHHBIN MOJYJIb, conepxammii | "Axagemus- 11 | Ne 413 HIOHSI
yueOHBId  Kypc | TeopeTHdeckuii matepuain | Menua" 2028
hias: 10-11 | ¢ WHTEPAKTUBHOMN roga
KJIACCOB HaBUTAIlMEH M CIOBapewm,

TPECHUPOBOYHBIC

3a/laHus JUIS

(dbopMUpOBaHUS

MPAKTUYECKUX HABBIKOB H

CHUCTEMAaTH3aInl  3HAHWH

u KOHTPOJIbHBIMU

3aJIaHUSAMHU C

ABTOMATHUYECKOU

MIPOBEPKOI

770. | 2.3.4.3.3. | O6mako 3HaHwmii. | DOP cocrour w3 Ttpex | OOO 11 | Ilpukas | [Ipuka3 | Her | Her | Her | Jlo 13

IlogroroBka K | pa3nenos: a) | "OU3UKOH" Ne413 | Ne 371 HIOHS



https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/902350579/
https://1zavuch.ru/#/document/99/1301798825/
https://1zavuch.ru/#/document/99/1301798825/

EI'D. buonorus,
11 xmacc

BCTYIIUTEIBHOE
TECTUPOBAaHUE (BKJIIOUAET
IATh TPEHUPOBOYHBIX
BapuantoB KM EI'D no
OMOJIOTHH ),

0) TPEHUPOBKA o
OTJEIbHBIM JUHUSM
3amanuil EI'D (Bkirouaer
BapUaHTHI 3a/laHui
Pa3IAYHBIX JIMHUM,
BCTpEUAIOLINXCS Ha
JK3aMEHE Ha KOHKPETHOMN
TTO3HIIMH CTICIIM(UKALIVH );

B)  HOJHBI  3K3aMeH
(coctout u3 MIATH
BapuantoB KHWM EID,
KOTOpBIE IMpEAaraioTcs B

KauecTBe UTOTOBOTO
TECTUPOBAHUA).
TpenupoBouHbIe "
SK3aMEHAallMOHHbIE
Bapuantel OOP  HocAT
JEMOHCTPALIMOHHBII

XapakTep B COOTBETCTBHUH
co crnenupuranuerr EI'D
o ouonoruu 2024 roxa

2029
rozga










