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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1mo ydeOHOMy mpeamery "buomorus" (manee - Ouoyiorusi) Ha
ypOBHE cpeaHero ooOiero odpasoBaHusi pazpadoTaHa Ha ocHOBe dDenepanibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
®I'OC COO, Konnenuuu mpenojaBanus ydeOHOro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHU (PenepanbHoil pabouelt mporpaMMbl BOCITUTAHUA.

VYyeOubiii npeamer «buonorus» yriayonénHoro ypoBHs uzyudenus (10-11
KJIACChl) SIBISIETCSI OJJHUM W3 KOMIIOHEHTOB MpeAMeTHO# obnactu «EctecTBeHHO-
HayuHble Tmpeametb». CormacHo monoxkenusm DOI'OC COO mnpodunbHbIE
y4ueOHbIE TpPEIMEThI, U3ydyaeMble Ha YriyOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
nuddepennann  oOy4eHUsT Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
IpU3BaHbl O0ECTEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHHM
o0ImuM, cpeaHUM PO eCCHOHATBLHBIM U BRICIIMM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 O3TUX Y4YEOHBIX TPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIIeHne O00pa30BaTEIbHBIX, BOCIMUTATENBHBIX M Pa3BHBAIOIINX
3a/ay, CBSI3aHHBIX C HOpodopueHTanuern oOydarouMxcsi U CTHUMYJUPOBAHUEM
UHTepeca K KOHKPETHOW O0JIaCTM HAay4yHOTO 3HAHHUA, CBSI3aHHOTO C OHOJIOTHEH,
MEUIIMHOM, SKOJIOTHEN, ICUXOJIOTHEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpenMmery "buosorus" naér mpeactaBieHUE O
HeNnu W 3ajadax u3ydeHus ydeOHoro mpeamera «buomorus» Ha yriayOnéHHOM
YpOBHE, OIpeneisieT 00s13aTeNbHoe (MHBApUAaHTHOE) IPEIMETHOE COJIEpKaHue, ero
CTPYKTYPUPOBaHME TIO pa3ieliaM M TeMaM, paclpejesieHne MO0 Kiaccam,
PEKOMEH/yeT MOCIEA0BATEIbHOCT M3Y4YeHUsI y4eOHOro marepuaia Cc yd€Trom
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBf3€H, JOTUKHA y4eOHOTro Mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaM30BaH MPUHILUIN TPEEMCTBEHHOCTH C HW3y4YeHHMEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Oiarojaps 4YeMy IPOCMATpUBAETCS
HalpaBJI€HHOCTh HA  MOCJIEAYIOIlee pa3BUTUE OHUOJOTMYECKUX  3HAHUM,
OPHUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIICHUS, TMPEACTaBICHUN O 370pOBOM oO0pa3e >KW3HH, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpy’Karolled mpupoaHou cpeae. B
nporpaMMe Mo OHOJIOTHM TakKXXe TOKa3aHbl BO3MOXHOCTH Y4eOHOTO MpeaMera
«buonorus» B peammzauuu TpedoBaHuii DI'OC COO k MIAHUPYEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TNPEIMETHBIM pe3yibTaTaM OOy4YeHHS U B
(GbOpMUPOBaHNM OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOW  JEATEIBHOCTH
oOyyJarommxcsi MO0 OCBOCHUIO COJIepKaHUs OUOJOTHUYECKOTOo O0O0pa3oBaHMsI Ha
YPOBHE CpPEeAHETO 001Iero 00pa3oBaHuUs.

VYuebnsiii npeamer «buosorus» Ha ypoBHE cpeAaHero ooiiero oOpa3oBaHMs
3aBeplIaeT OHOJIOTMYECKOoe O00pa3oBaHME B IIKOJIE M OpPUEHTHUPOBAH Ha



paciMpeHre U yriyolieHne 3HaHUN OOyYaronuxcs O KUBOW MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTUUM M OHOJOTHUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, FIBOIIOIIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenue yudeOHoro mpeamera «buosorus» Ha YIUIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOYYaIOIMUXCSA K TMOCIEAYIOMIEMY IOTyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B  By3aX W OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusa. OCHOBY €ro coJiep>KaHHusl COCTaBISET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU H3YUYCHHH  OOyHarOUUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3/esioB OMOJIOTHU HA YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kjmaccax 3TH 3HAHUS MOJyYarOT pa3BUTHE. Tak,
pacuIupeHbl U YyriayOJIeHbl OHOJIOTMYECKUE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me YeJIOBEeKa, OOMIMX 3aKOHOMEPHOCTSX JKU3HH,
JOTIOTHUTENHHO BKJIIOYEHBI OMOJIOTHYECKHE CBEACHUS MPUKIAIHOTO U TTIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mipodeccun. Bo3mokHa Takke HHTErpanus OUOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMU 3HAHUSIMU, MOJTYUYCHHBIMH OOYYAIOIIMMUCA TPU H3YUYECHUU
bu3UKY, XUMUH, TeoTpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydyeOHOMYy mnpeametry "buonorus" oTpaxkaer
CHUCTEMHO-YPOBHEBBIA M DBOJIIOIMOHHBIA TMOJXOJbl K H3YYEHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3allMU, 3BOJIIOIMU OPraHUYECKOro MrUpa Ha 3emiie,
COXpaHEeHHUsi OMOJIOTMYECKOro pa3HooOpa3us 1uianetsl. Tak, B 10 kmacce
U3YyYaloTCSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOrMH, 3MOPUOJIOTHH U
OMOJIOTMU PA3BUTHSI, TEHETUKU M CEJICKIIUHU, OMOTEXHOJIOTUUM U CHUHTETHUYECKOM
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHUS OOYYalomUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusmonorun uyenoeka. B 11 kiacce u3y4aroTcs HBOJIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yUeHue o ouocdepe.

VYueOHnblii mnpeamer  «buonorus»  Opu3BaH ~ O00ECHEYUTh  OCBOECHHE
OOyYarOIIMMUCST OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJICH, IPUHIIUIIOB U TIPaBUII,
JeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa, 3HAHUHU O
CTPOEHUHU, MHOTrooOpa3uu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIeH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, TPUKIIAAHBIX aCleKTaxX OMOJoTHYecKux 3HaHuM. s
pa3BUTHS U TOJJEPKAHMUS HHTEpeca OOy4arolmuxcsi K OWOJIOTMU Hapsay Co
3HAYUTENIHHBIM 00BbEMOM TEOPETHUUYECKOI0 MaTepuaia B COJEPNKAHUU MPOrpaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS M Pa3BUTHS
TOM WM WHOW 00JIacTh OWOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX
YUEHBIX B PEIICHNE BAKHEHUIITUX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.



[enb n3ydenus: yueOHoro npenmera «buonorus» Ha yriayOnEHHOM ypOBHE —
OBJIaJIcHHE  OOy4YalIIMMHCS  3HAaHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOTO paHra M NPUOOPETEHHE YMEHHM
MCIIOJIB30BaTh 3TU 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONpeAeiI€HHOU 00nacTu
npoecCHOHaNBHON NIeATeTLHOCTH, CBSI3aHHOM C OHWOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBeJACHUS IJIsl TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa30BaHusI.

JoctiwxkeHne uenu u3ydeHus yuyeOHoro nmnpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUMBAETCA PELICHUEM CIIETYIONIUX 3a/1a4:

OCBOEHHUE OOYYAIOIIMMHUCSA CHUCTEMbI OMOJOTMYECKHX 3HaHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUTIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiIax, COCTaBJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOCHUHM, MHOTrOo00pa3uM M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIAIHNS, BUI, OMOTEOIeH03, Onocdepa); O BEIIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTHUU;

O3HakomiieHHE OOYy4YaroIIMXCS C METOAAMH IO3HAHUSI KUBOW MPUPOJIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OHMOJOTMYECKUX HayK (MOJEKYJISIpHOM U
KJIETOYHOW OHOJOrMM, SMOpPUOJIIOTUM U OWOJIOTMUM PA3BUTHUS, TEHETHKU H
CEeJICKIIUY, OWOTEXHOJIOTMU M CHUHTETHYECKOM OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHU);  METOAAMH  CaMOCTOSITEIbHOIO  MPOBENEHUS  OMOJIOTHYECKUX
UCCleIOBaHUM B JlabopaTtopur UM B mOpupoje (HaOIOAeHUE, U3MEPEHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJicHHe OOYYarOUIMMHUCS YMEHHUSIMU: CaMOCTOSATEIbHO  HaXOIWTh,
aHAJIM3UPOBATh W MCIOJb30BaTh OMOJIOIMYECKYI0 HMH(POPMALIUIO; TMOJIb30BATHCS
OMOJIOTMYECKONM TEPMHUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBSA3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIbHO-d)KOHOMHUYECKUMHU U  HIKOJIOTMYECKUMHU
npoOjeMaMu 4YeJIOBEYECTBA; OLIEHUBATh IOCJIEACTBUS CBOEH IEATEIBHOCTH TIO
OTHOILICHUIO K OKPY’KaloIlled MNPUPOAHOM cpene, COOCTBEHHOMY 30POBBIO H
3I0POBBIO  OKPYXKAIOLIUX  JIIOJIeld; OOOCHOBBIBATH UM  COOJIIOAATH  MEpHI
npodriiakTUKU WHGEKITMOHHBIX 3a00J€BaHUM, MpaBUiia TOBEACHUS B MPUPOJIE U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM >KM3HENECATEIHLHOCTH B UpPE3BhIUAMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOT'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITUS B 00J1aCTU OMOJIOTHH;

Pa3Butne y 00y4aromuxcsi UHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpollecC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMA W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MpoOJIeMaMu, METO0JIOIHEl
OHOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAITLHBIX
UCCIIEIOBaHUM, pelIeHUs] OMOJIOTUYECKUX 3a/1ad, MOJETUPOBAHUS OUOIOTMYECKUX
00BEKTOB U MPOIIECCOB;



Bocnuranue y o0yyaronxcs [eHHOCTHOIO OTHOILIEHUS K KUBOM MpHUpoJie B
1EJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUSIM; (POPMUPOBAHHUE HKOJIOTHUECKOM,
IF€HEeTUYEeCKOM TpPaMOTHOCTH, OOIIe KyJIbTypbl TOBEACHUS B HIPUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUU;

[TpuoOperenne  oOydarOIUMUCS  KOMIIETEHTHOCTH B pallOHaJIbHOM
MPUPOOTIOIL30BaHUN (COOMIO/IEHNE TPaBWJI TOBEJIEHUS B MPHUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMOCHhephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 310POBbSI
OKpYyXXarolmux Jrojel  (coOmroneHuss Mep nOporiiakTUKu — 3a00JieBaHUM,
oOecrnieueHrne O€30MaCHOCTU >KU3HEAEATEILHOCTH B UPE3BbIYAMHBIX CHUTYaIUsIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3JaHHE  YCIOBMM  JUIsI  OCO3HAHHOIO  BBIOOpa  OOyYaromUMHCS
VHIUBUIYAIbHOU oOpa3oBaTeIbHOMN TPAEKTOPUH, CIOCOOCTBYIOMIEH
noclieyonemMy mnpodecCHoHaTbHOMY CaMOOIPEACIIEHUI0, B COOTBETCTBUU C
WHUBUYJIbHBIMUA HHTEpPECAMU U MOTPEOHOCTIAMH PErHOHA.

OO011ee YncI0 YyacoB, OTBEICHHBIX HA M3yYE€HHE OMOJIOTMHU Ha YTiIyOJIeHHOM
YpOBHE cpeaHero obmero oopa3zoBanus, coctaBisier 204 vaca: B 10 xmacce — 102
yaca (3 yaca B Hejento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHs] OMOJIOTHUU
OCYULIECTBIISIETCS ¢ YYETOM CHEHU(PUKH €ro COACPKAaHWS M HAIpPABICHHOCTU Ha
OpOAODKEHHE OHOJIOTMYECKOT0  00pa3oBaHUS B OpraHM3alsIX CpPEIHEro
po(eCcCUOHANTBLHOTO U BBICIIETO 00pa30BaHUSI.

O0s13aTeNbHBIM YCIOBUEM ITPU 00YYEHUH OMOJIOTUN Ha YIITyOJIEHHOM ypOBHE
ABJIETCS. MPOBEJICHUE Ja0OPAaTOPHBIX M MPAKTHUECKUX padoT. Takxke ydactue
OOy4YaroIMXCcs B BBIMOJTHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEIOBATEIBCKUX Pa0OT,
TEMaThKa KOTOPBIX OMNpENENSIeTCs YYUTEJIeM Ha OCHOBE  HMMEIOLIUXCS
MaTepHaAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Conepxanue mporpamMmebl, BBIACIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyapcTBeHHoi utoropoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMeHHas Ouosiorusi — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouosiornu.  buojmornueckue HaykKd W HU3yyaeMble UMM TIPOOJIEMBI.
OyHIaMEHTaJIbHbIE, NPUKIAIHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECIOBAaHHUS B
OHOJIOTHN.

3HadeHre OMOJOrMU B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBszaHHble ¢ Ouosiorueid. 3HaueHHE OUOJIOTHU B
MPAKTUYECKOM JEATEIIbHOCTA YEJIOBEKA: MEAUIMHE, CEJIbCKOM XO35IUCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOBL.

JdeMoHCcCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. TI'apseii, I'. Mennens, B. U. Bepuanckuii, U. I1. 11aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuupel u cxembl: «CBsizb OMOJOTHMM C JAPYTMMH Haykammy», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U MX U3Y4YeHHUE

JKuBble cuctemMbl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JHUCKPETHOCTh M IEIOCTHOCT,
CIOXXHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CAMOOPTaHU3AIUA,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, K3MEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIJIETOYHBIN,
TKaHEBBIN, OpraHU3MEHHBIN, HOMYJISIIIUOHHO-BUIOBOM, AKOCHCTEMHBII
(Ouoreouenotuveckuit), ouochepusiil. Ilponeccel, npoucxonsuie B KUBBIX
cucreMax. OCHOBHbIE MpPU3HAKU XUBOro. JKu3Hb Kak (opma CyIIEeCTBOBaHUS
Marepuu. Hayku, n3ydaromue ,)uBble CUCTEMBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenne kuBbIX cucTteM. Meroasl Ouosiorndeckor Hayku. HaGmronmenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIusA, MeTaananus. [lonstue o 3aBucumoin u
He3aBUCHUMOM mniepeMeHHOU. IlmanmpoBanue »skcnepumenrta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHstiue BHIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux gaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yinbTaToB. [IpyU4MHBI UCKaXE€HUS Pe3yJbTaTOB JKcrepumeHTta. [lonsitue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuer u cxembl: «OCHOBHBIE TIpHW3HAKH JKU3HWY», «buomornyeckue
cucrteMbl», «CBOWCTBAa KUBOW MATEpUM», «YPOBHU OpPraHU3alld >KUBOUN
npupoae», «CTpOoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOIro opraHuzMmay, «buoreonenos», «buochepa», «Metobl
W3y4E€HUS )KUBOU MPUPOIBDY.

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE s  IPOBEACHUS
HaOII0/ICHU M, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcrmonp3oBaHue pa3auyHbIX METONOB IPH
V3yYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Kinerka — cTpykTypHO-QYHKIIMOHANbHAS €IUHMIIA >KUBOrO. VcTopus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Hlneitaen, P. BupxoB). OCHOBHBbIE MOJIOKEHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpomatorpagus, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(depeHInaIbHOe
HeHTpUyTUpOBaHUE, KYJIbTHBUPOBAHHUE KICTOK. M3yuenue @urkcupo8anHvlx
K1emok. DNeKTpoHHass MUKpockonusi. Kongokanvnas mukpockonus. Bumanvnoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpanumn

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnuupl u cxembl: «CBETOBOM MUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«Mcropus pazBUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, a3nextpodope3, audpdepeHianbLHoe eHTPUGyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaAaMHUKPODIJIEMEHTHI.
Boma m €€ posib Kak pacTBOPUTENS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOPETyJsiui. MuHepaibHbIe BEIIECTBA KIIETKH, UX OMOJOTHYECKas
poJib. PoJIb KATHOHOB U AHUOHOB B KJIETKE.

Opranuyeckne BelIeCTBa KIETKU. buosormyeckne mnoaumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OenkoBoil Mosiekysbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBi3b. BTopuyHas, TpeTU4HAas, YETBEPTHUUHAS
cTpykTyphl. Jlenarypauus. CsoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornueckue Gpynkuun 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1Mcaxapubl, OJUTOCaAXapUibl U MOJUCAXAPUIBL.
OO6mumit T1UIaH CTPOeHHUS U (PU3MKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonoruueckue pyHKIUH YTIEBOIOB.

Jlunuasl. 'mapodunsHo-ruapodobHbie cBoiicTBa. Knaccudukauus TMnuaos.
Tpurnunepunsl, (ochomunuasl, BOCKU, CTepouabl. buonormyeckue GyHKIHH
munuaoB. OO1Me CBONCTBAa OMOJIOTMYECKIX MeMOpaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, MOJYITPOHULIAEMOCTb.

Hyxnennoseie kucnotel. [JHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [IpaBumo Yapradda. Crpykrypa
JAHK — nBoiinas cnupanb. Mecronaxoxaenue u ouonornueckue pynknuu JJTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makposprudeckue cBsisu B Moiiekyie ATO.
buonornyeckue ¢pynkumn AT®. BoccTaHOBIEHHBIE TIEPEHOCYUKU, UX (DYHKINH B
kietke. /Jlpyeue wuyxneozuompugocgpamer (HT®P). CexBenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHas Ouonorus: OMOXUMHUUYECKUE U OMOPU3UYECKHE HCCIEeI0BaHUs
cocTaBa MW TPOCTPAHCTBEHHOW CTPYKTYphl OwoMonekyn. Mooeruposarnue
CMpYKmMypbol U QYHKYULl OUOMONEKY U Ux Komniekcos. Komnvromepnoiii ouzatin u
Opeanuyeckull cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JleMoHCcTpanumn

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiuH,
@. Caurep, C. IIpy3unep.

Hunarpammbel:  «PacnpeneneHue XHMHUYECKUX DJIEMEHTOB B HEXHUBOU
npupojie», «PacnpenereHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuuer u cxemsl: «llepuomanueckas Tabnuila XUMHUYECKHUX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€NKOBOM MOJEKyIbl», «CTpOoeHHE MOJEKyI
yrieBoaoB», «CTpoeHre MOJIeKyan JUnuaoBy, «HyKiIenHOBbIE KHCIOTBHIY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XuMUYECKas MOCy1a U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHEe OEJKOB C MOMOIIBI0 KaueCTBEHHBIX
pEeaKni.

JlaGopaTtopnass  paGora  «MccrmenmoBaHWe — HYKJIEHMHOBBIX  KHCJIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue nu QyHKIUM KJIETKH

Tunbl KJIETOK: JyKapuoTHuecKass u mpokapuotudeckas. CTpPyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHure MpoKapruOTHIECKOM KieTku. KieTouHas cTreHka OaKTepuil B apXeH.
Oco0OeHHOCTH CTpOeHHsI TeTepoTpodHONM U aBTOTPO(PHON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKIIMOHUPOBAHUE AYKAPUOTHUYECKOMN KJIETKHU.
[lnazmatuueckass wmemOpana (Torazmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCTIOPT BEHIECTB Yepe3 IUIa3MaTHYECKyI0 MEMOpaHy: MacCCHUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts wmemOpanbl. Pabora HaTpwmii-
KaJJMeBOr0 Hacoca. DHJOLMTO3: MUHOLUTO3, Paronuros. Jk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpUOOB.

[utomna3zma. [{uto3omnb. [luTockener. [[Bmxenue nuroriazMbl. OpraHoUIbI
kieTkd. OJHOMEMOpaHHbIE OpPraHoWAbl KIETKH: 3HAOIUIa3MaTUYeCKas CeTh
(BIIC), anmapar ['onbmku, JTU30COMBI, UX CTpoeHWEe W (yHKIHMH. B3amMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus 6eaxos ¢ I1IC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuiéi  (arpaHyssipHbIA)  SHAOIIA3MATHYECKHI
petukynyM. CekpetopHas ¢pyHkuus anmapara ['ombmku. Moougurkayus benxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I onvdocu. TpaHcmopt
BEIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeTOK. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  TJIACTHUJIBL.
Ilpoucxoorcoenue mumoxonoputi u nracmud. Cumouoecenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIMHM MHUTOXOHJpuM u rmuiactun. [lepBuunsie,
BTOPUYHBIE UM  CJIOXHBIE  IJIACTUABI  (OTOCHMHTE3UPYIOIIMX  IYKApHOT.
XJIOpOIIACThI, XPOMOIUIACTHI, JIEMKOIIIACTHI BHICIINX PACTEHUMN.

HememOpanusie opranouapl kiaetku CtpoeHue u (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHUIOB KJICTKH. Pu6ocomel. IIpomedsicymounvie Qunamenmot.
MuxkpodunameHTel. Akmunogvle Muxkpoguiamenmol. MpblIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpybouku. KineTouHbiid
neHtp. CTpoeHWe U JBMKEHUE OIKIYTUKOB U PECHUYEK. MUKpPOTPyOOUKH
nutoruiasmel. Llentpuons. benku, accoyuuposanHvlie ¢ Mukpoguiamenmamu u
muxpompyoboukamu. MomopHvie 6enku.

Anpo. O6onouka sapa, XPOMATHH, KapHOILIa3Ma, SJIPBIILIKH, KX CTPOCHHUE U
bynkuun. SnepHpiii OenkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHONIOKEHHE
XpOMOCOM B HWHTEp(pa3HOM siape. Iyxpomamur u eemepoxpomamur. benku
XpOMaThuHa — THUCTOHBL. J{umamuxa sodepuoil o000nr0uku 6 mumose. AHoepHviii
Mpaucnopm.

Kinerounsie BkimtoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JemoHcTpanuu



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

Tabmuuper u cxembl: «CTpoeHHE SYyKApUOTHUECKOW KIETKW», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpOo€HHWE  pacTUTEIbHOM  KIETKW», «CTpoeHue
MHUTOXOHAPUMNY», «Anpo», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOTpEnapaThl 0aKTeprUaIbHbIX KIETOK.

JlaGoparopnass pabGora «I3yueHne CTpPOEHUA KIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTtopnass padora «JVcciaegoBaHue I1a3mMoJib3a M JIEIUIA3MOJIM3A B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckass  padora  «M3ydyeHnue  [OBMKEHUS  LUTOIUIA3Mbl B
PACTUTENbHBIX KIETKaX.

Tema 6. O0OMeH BelecTB M NpeBpallleHNe JHEPIUHU B KJIeTKe

AccUMUIISALNS U JUCCUMMIISIIUS — JIBE CTOPOHBI MeTabou3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(HBIM U rerepoTpodHbI. YyacTue KuCIopoja B OOMEHHBIX
mpoiieccax. OJHepreTuueckoe obOecrnedueHne kieTku: mpespamenne ATD B
oOMeHHbIX Tporeccax. DepMEHTATUBHBIM XapaKTep peakiuil KIETOYHOIrO
Metabonuzma. DepMeHTBI, WX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentosl. Otnnuust pepMeHTOB OT HEOPTaHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBI CHUHTE3 OpPraHUYECKUX BELIECTB B KIEeTKe. POTOCUHTES.
AHoKcucenHbIl U oOKcueeHnHwlll omocunmes y oaxkmepuii. Ceemocoouparoujue
nUCMeHmbl U NUSMEHMbl PeaKyUuoHHo20 yenmpa. Pob XJI0pOIUIacTOB B MPOLECCE
dbotocunTeza. CBeroBas u TeMHOBas pa3bl. Pomoodvixanue, Cs, Cy. u CAM-munol
gdomocunmesa. 1IpoayKTUBHOCTh (POTOCHHTE3a. BnusHue paziuuHbX (PakTopoB
Ha CKOPOCTh (pOTOCHHTE3a. 3HAUEHNE (DOTOCUHTE3A.

XEMOCHHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGUIIUPYIOIIHE OaKTepuu, >KeIe300aKkTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHHS U HX
WCIIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH B BO30OYAUTENHN O0OJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[TogroroButenbHbIN 3Tan. [ TUKOIN3 — OECKUCIOPOAHOE PACILIEIIEHUE TITIOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHHWE. POb MUTOXOHAPUY B
npolieccax ouojgornyeckoro okuciaeHus. Lluknuyeckue peakiuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Hepeuss membpanHoco epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmasel. IlpeumyiiecTBa a’3poOHOTO ITyTH
oOMeHa BelllecTB nepes aHa3pOoOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO0 OOMEHaA.

JemoHcTpanuu

[Toptpersr: k. Ilpucton, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «DOTOCUHTE3», « IHEPTETUUECKUN 00MeH», «bruocuHTE3
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OOopynoBaHue: CBETOBOMl MHUKPOCKOI, 000OpPYIOBaHUE Jisi MPUTOTOBJIECHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «lI3ydeHue  KATAIMTUYECKONW  AKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlabopaTtopnass padora «/3yyenue (epMEHTATUBHOIO paCILICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHuE mpoleccoB  (POTOCHMHTE3a U
XEMOCHHTE3a.

JlabGopaTopHasi padora «CpaBHeHHE POLECCOB OPOKEHUS U JBIXAHUS.

Tema 7. Haciiencreennasi uHGopManus U peaju3anus eé B KIeTKe

Peakuun MatpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpPUYHOIO CUHTe3a. Peannsanust HaciencTBeHHOW nuH@opMmanuu. ['eHeTnueckuii
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmarpuusblid cuHTe3 PHK. Ilpunnumnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIENIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue
PHK.

Tpancnsuua u e€ 3tanbl. Yyactue TpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBus OuocuuTeza Oenka. KoawpoBanue amuHokucioT. Poms pubocom B
OounocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoeruu 2eHog. Opranuzanus reHoma y
MPOKAPUOT U IYKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepoHa (®. XKakob, XK. MaHo). Mozrexyaaphvie mexanuzmvl SKCNpeccuu 2eHo8 )
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomsi 2eHog. Perynsius oOMEHHBIX
npolieccoB B kieTke. KietouHslii romeocras.

Bupychl — HekiieTouHble (JOpMBI KU3HU U 0OJIHUraTHble napa3utsl. CTpoeHue
IPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHenHulll Yuki
JIHK-cooepocawux supycos, PHK-cooepocawux eupycos, obaxmepuogpazcos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusl yenoBeka, »KUBOTHbIX, pacTeHuil. CIIN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.



buoungopmamuka: unmeepayus u ananuz doavwux maccusos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyume.
Ilpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.

JleMoHCcTpanumn

[Toprpetsr: H. K. Kosbiios, /1. 1. UBaHoBCKHIA.

Tabmunel u cxembl: «buocunrtes3 O6enka», «['enernueckuit koa», «Bupycei»,
«bakrepuodarm.

IIpakTueckas padora «Co31aHue MOIEIIA BUPYC».

Tema 8. ZKu3HeHHbIN HUKJ KJICTKHU

Knerounséi 1ukia, ero mnepuoabl W peryisiuusa. Wutepdaza u  MuTo3.
OcobeHHocTH MpoIeccoB, mporekaromux B uUHTepdaze. [loarotoBka KIETKH K
nenenuto.  I[lpecuntetnyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHM U
MOCTCUHTETHYECKUH (MPEMUTOTUIECKUI) TIEPUO bl UHTEP(DA3HI.

Marpuunsiii cunte3 JJHK — perumkanus. I[Tpunuuner perukanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJICIbHOCTb.
Mexannsm permmkanuu JITHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl n

TeomMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTun. JIMIUIOMIHBIA H
rarloOuIHBIA ~ HAOOphI  XpoMocoM. ['oMomoruuynbie xpomocoMbl. [losoBbIe
XPOMOCOMEBI.

Henenne xnerkm — wmuto3. CTagum MHTO3a W NPOUCXOASNIME B HHUX

npoueccol. Tunbl Muto3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HaueHue
MHUTO3a.

Perynamuss mutoThueckoro nukia kinetku. [Iporpammupyemasi KieTouHas
rudesnp — anomnros.

Krnerounoe siapo, XpomMocoMbl, (QYHKIIMOHAJIbHAS TeHOMUKA. Mexanusmuol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu kKiemox. «l{ugpposas
KliemKka» — ououngopmamuyeckue mMooeau GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCcTpauumn

Tabmumer 1 cxembl: «OKU3HEHHBIM MUK KIEeTKW», «Muros», «CtpoeHue
xpomocomy, «Pemmukanus JJHK.

O6opynoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIIpenapathl: «K MUTO3 B KJIETKaX
KOPEIIIKA JTyKay.

JlaGopaTtopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

JlabGopaTopHasi pabora «HabnroeHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax ).

Tema 9. CTpoenue u GyHKUUHM OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHHAJIbHBIE€, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOEHHOCTH  CTPOGHHUS U JKU3HENCATCIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTUe NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.

B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak euHoe 1esnoe. ['omeocTas.

Txkanm pactenuit. Tumsl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHasl,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWS,
(yHKUMN U pacloioKEeHHs] TKAHEH B OpraHax pacTEHUH.

TkaHu XUBOTHBIX M 4YEJOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMHUTEIUAJIbHAS,
COCJIMHUTENbHAS, MbIllIeyHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN WU
PAaCIMOJIOKEHUSI TKAHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M T'€HEpaTUBHBIE Opranbl pacteHud. OprasHel u
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. OYHKIIMN OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX XWUBOTHBIX. HapykHblii W BHYTpeHHUU ckeneT. CTpoeHune u
THUIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPTraHU3MOB:
amMEO0oUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHMIA:
TPONU3Mbl M HACTUU. JIBJKEHHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblnieyHasi cucrema. Pediekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranuszmoB. IlornomeHune BOABI, YIJEKUCIOrO Tra3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsMHU. lIuranue kuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIETOUHOE mnuuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHENBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurensHble kene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Hprxanue opranu3mMoB. JIpixanue pacteHuil. Jlpixanue >xuBOTHBIX. {uddys3us
ra3oB Uepe3 MOBEPXHOCTh KJIeTKU. KoxkHoe nbixaHue. JlprxaTenbHas MOBEPXHOCTb.
’KabepHoe u nérounoe apixanue. JIpixaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUSI JIETKUX [MO3BOHOYHBIX KHUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWIALUMU JIETKUX Yy ITULl U
MJIEKOMUTaIOMuX. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BELIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHncnopt BemecTB y KHUBOTHbIX. KpoBeHOCHas cucremMa W €€ Oprasl.
KpoBeHocHasi cucTteMa II0O3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum kpoBooOpaleHus. IBOJIOIHUOHHBIE
YCIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI MTO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beiaenenwe y
KUBOTHBIX. CokpartuTenbHble Bakyonau. Opranbel BblaeneHud. PuibTpanus,



CeKpelus U 00paTHOE BCAChIBAHME KaK MEXaHHU3Mbl PaOOTHI OPraHOB BbIIEICHHUSL.
CBs13b TIOJIOCTH TeNNAa C KPOBEHOCHOM M BBIIEIUTENIBHON cUCcTEeMaMU. Beiienenue y
MO3BOHOYHBIX JKUBOTHBIX U yenoBeka. [Touku. CTpoeHue n (yHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MoB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. Cropbl
OakTepudl M IUCTBI MNPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. CpeacTa macCUBHOM M XUMHAYECKOU 3aUThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX HpPOU3BOIHBIE.
3ammTa opranu3dMa ot Oone3Heil. iIMMyHHas cuctema 4yenoBeka. KieTouHblii u
I'YMOpaJbHBIH UMMYHHTET. BpoXIEHHBIH W TPUOOPETEHHBIM crienupuIecKuit
UMMyHUTET. Teopus KiIoHaJIbHO-cenekTuBHOro ummynurera (I1. Dpmoux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHU3MOB. Poiib BpOXKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

Pa3npaxxumMocTh W peryjsiuus |y OpraHu3MoB. Paznpaxumocts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3apaxumocts W perymanus y
pacteHuid. POCTOBBIE BEelIECTBA U UX 3HAUEHUE.

HepBHast cucrema u peduieKTOpHas peryisiuus y >KMBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIIbl. DBOIIOLIUOHHOE YCIOKHEHNE CTPOCHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnekc u
pedaekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIEKCHI.

I'ymopanpHas perynsauus W 3HAOKPUHHAs CUCTEMA YXMBOTHBIX M YEJIOBEKA.
XKeneszpl HHAOKPMHHOW CHCTEMBI M MX TOPMOHBI. JleiiCTBME TI'OpPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOM cucteM. [umnotanamo-runodusapHas
cUcCTEMA.

JlemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bojopociam», «bakrepum», «llpocrenmme», «OpraHbl LBETKOBBIX PACTEHUNY,
«CucTteMbl  OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHe cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «[KaHW KUBOTHBIX», «CKEJIET 4eloBEKay,
«IImmeBapurenpbHass cucrteMa», «KpoBeHOCHass cucreMa», «JlpIxarenpHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpleuHas CHUCTEMAY,
«BblaenurenbHas CHUCTEMa», «DHAOKPUHHAs cuctema», «CTpPOEHHUE MBIIIIBDY,
«Ammynuter»,  «KumeunonomoctHeie», «CxeMa  NUTaHUS  PACTEHUI,

«KpoBEeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepss», «HepBHas
cuctema poid», «HepBHas cucrema narymkw», «HepBHas — cucrema



npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl OJIHOKJIETOYHBIX
OpraHU3MOB, MHUKPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UTJIOKOXKHX, >KHBBIC JK3EMIUISIPhl KOMHATHBIX PACTCHUI, TepOapuu
pacTeHHMIl pa3HbBIX OTHENIOB, BJIAXHBIE IMpENApaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEeKa,
000opyI0BaHUE JJIs1 JEMOHCTPALIUU MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTEHUH,
pacHIeTUIeHHs KpaxMaia u OeJIKOB Mo/ AeiicTBuEM (PepMEHTOB, 000pyI0BaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUHN, MOJIETU TOJIOBHOIO MO3Ta Pa3Iu4HbIX )KUBOTHbIX.

JlaGopaTopHasi padora «/3yueHrne TKaHEN PAaCTCHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIXY.

JlaGopaTopHasi padora «/3yueHne OpraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnonoro  pa3MHOXKEHHs:  IOYKOBaHHE, CHOPYJISALUS,
dbparmenraiys, KIOHUPOBAHUE.

ITonoBoe pa3zmuHoxkeHue. IlonoBbie kneTku, win ramersl. Menos. Craguu
Mmeno3a. [loBegenne xpomocoM B Menosze. Kpoccunrosep. buosorndecknii cMbICi
Me€Ho3a M IIOJIOBOTO Impolecca. Meno3 W ero MeCTO B KHU3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['aMmeTorenes y ;KMBOTHBIX. 11010BbIE KENE3BI.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CTpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHANBHOE pPa3BUTHE >KUBOTHBIX. (CrHoCcOOBI
OIUTOIOTBOPEHUS: HAPYKHOE, BHYyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHUU OPTraHu3MOB. Mopgoeenesz — 00Ha uz 2nauvix npooiem sMOpUOIOUN.
Konyenyuss mopgocenos u moodenu mopgoeeneza. Cragum >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsaryumku). Jpobrmenume. Tumbsl  1poOseHus.
Jlemepmunuposannoe u HedepmunupoganHoe Opobnenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJBIIIEBhIC JTUCTKH
(racTpyssinus). 3aKiajKa OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSIHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpHUOHAIbHAS HMHIYKIHA).
3aknajka TIUIaHa CTPOEHMSI JKMBOTHOTO KaK pe3yJbTaT HEepapXUYECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha >MOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(bakTOpOB OKpYKaloUIEH Cpeibl.



Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHbI mepuoa. [lpsmoe wu
Hempsimoe pas3BuTue. PaszButne ¢ Meramopdo3oM |y O€CrnO3BOHOYHBIX H
MMO3BOHOYHBIX JKMBOTHBIX. BHOJOTMYECKOE 3HAYEHHE MPSIMOTO0 U HEMNPAMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUNbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA )KUBOTHBIX M YyenoBeka. CTauu MOCTAIMOPHUOHAIIEHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKHE MTPOLIECCHI.

Pa3smHoxxeHne u pa3Butue pacteHuil. I'amerodur u cnopodur. Meito3 B
KU3HCHHOM TIHMKJIe pacteHuil. OOpa3oBaHue cmop B TIpolecce Meio3a.
'amerorene3 y pacteHuid. OIJIOAOTBOPEHHE U PAa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJI0JIOTBOPEHHE Yy LBETKOBBIX pacTeHuil. OOpazoBaHue u
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisAluyu OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptperst: C. I'. HaBammn, X. llneman.

Tabmuiel U cxeMmbl: «BereratuBHoe pa3MHOXkeHUe», «Tumbl Oecrnoiaoro
pasMHOXEHUsD», «Pa3MHOXKEHME XJIaMHUIOMOHaAbl», «Pa3zMHOXEHHE 3BIIIEHBI»,
«Pa3MHOXeHue TUApb, «Mehosy, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWIEKIIETKH U crnepmaTo3onaa», «OCHOBHBIE CTaAuM OHTOreHes3a», «lIpsmoe u
HENpsAMOe pas3Buthe», «Pa3zBurne wmanckoro xyka», «Pa3Butme capaHumy,
«Pa3BuTne nsarymkn», «JlBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX W ABYAOJIbHBIX PACTCHHI», « KU3HEHHBIN LUK
MOPCKOM  KamyCTbl», <« KU3HEHHBIM UTHUKI MXa», <OKW3HEHHBIM LUK
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpPENaparhl SUIEKICTOK H
CIIEPMAaTO30UI0B, MOAENb «LIUKIT pa3BUTHUSA JIATYIIKNY.

JlaGopaTopHasi padora «l/3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpPOITpENapaTax».

IlpakTnueckass padora «BbisBI€eHHME MNPU3HAKOB CXOJICTBA 3apPOBIIICH
MTO3BOHOYHBIX KMBOTHBIX).

JlaGoparopnass pabora «CTpoeHHE OpPraHOB PA3MHOXEHHUS BBICIIUX
pacTeHU.

Tema 11. I'eHeTuka — Hayka 0 HaCJeJACTBEHHOCTM W HM3MEHYMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHH
renetuku. Padoter H. K. KonsrioBa, H. M. BaBmioBa, A. H. benosepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.



OCHOBHBIE TEHETUYECKHUE TTOHATHUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHBIE TE€HbI, AJbTCPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJABl  TEHETHKU:  TUOPUIOJOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdeMoHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckmii.

Tabmuie! u cxeMbl: «MeTobl TeHeTUKNY», «CXEMbI CKpEITUBaAHUS.

JlaGopaTtopnasi padora «Jlpo3odpuna Kak OOBEKT T'€HETUUYECKUX

HICCIIECIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi THOPUIOB MEepBOTO NnokoieHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacIleIUICHHs] NMPHU3HAKOB. LIMTOIOrMYecKre OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ umore3a YyucToThl raMer.

AHanm3upytolee ckpemuBanue. [[poMeKyTOUHbIM XapaKkTep HACJIEIOBAHMUS.
Pacuiemienre npu3HaKoB MIPU HEMIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHens — 3aK0OH HE3aBHCUMOTO
HACJIEJOBaHMUsI ~ MpHU3HaKoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIUBAHUS.

CueruieHHoe HacieaoBaHue mnpuszHakoB. Pabotel T. Moprana. CrernsieHHoe
HACJIECOBAHUE T'€HOB, HAPYIUECHHE CLEIUICHWS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUS HACIIECACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBIM MEXaHH3M ONPEACICHUS MO0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbpIi M TETepOramMeTHhIM IoJ. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nMpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imeroTponus — MHOKECTBEHHOE AEHUCTBUE
reHa. MHOXECTBEHHBIM ajenu3M. B3auMoIencTBUE HEaJUICNIbHBIX TI'€HOB.
KommiementaprHocTs. Onucras. [lonumepus.

['eHETMYECKUIT KOHTPOJIb Pa3BUTHs PACTCHMM, JKMBOTHBIX M 4YEJIOBEKa, a
TaKkkKe (U3NOJIOTMYECKUX TMPOLECCOB, IMOBEACHUS M KOTHUTUBHBIX (DYHKIIHH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH
— TapasuT» U «XO3IMH — MHUKpoOHOM». ['eHeTHMueckue acmeKkTbl KOHTpOJIS U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAMU B TOKOJICHHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuu

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



Tabnuter u cxembl: «llepBriii 1 BTOpOi 3akoHBI MeHnenss», « TpeTuil 3akoH
MeHnnens», «AHanuM3UpYyOLIee CKpeluBaHue», «HemnomHoe AOMUHUPOBAHUEY,
«ClerieHHOe HacjeoBaHWE NPHU3HAKOB Yy Apo3oduibly, «['eHeThka momay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrunbsb,
«MHOX€eCTBEHHBIN ajljIenu3M», « B3auMoaeiCTBUE T€HOBY.

O6opynoBanue: MoOAENb JJisi JIEMOHCTpAllMM 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M PACIICTUICHUS TMPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMS IPU3HAKOB, MOJAEIb A
JIEMOHCTpPAllUM CLEIJICHHOTO HACJIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKponpenapar: «Jpo3zodumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHOPHUIHOTO
CKpEIIMBaHUs y APO30(PUIB».

IpakTnueckas  padora  «lM3ydeHue  pe3ylnbTaTOB  JUTHOPUIHOTO
CKpEIIMBaHUA y IPO30(DUIBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHoTHma W cpelbl npu  (PopMHUpOBaHUM (PEHOTHIIA.
N3MeHunBOCTh NPpU3HAKOB. KaueCTBEHHbIE U KOJIMYECTBEHHbIC NMPU3HAKHU. Buibl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBECHHAS.

MoaudukanuonHass U3MEH4YMBOCTh. Poib  cpeasl B (GoOpMUpOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHBIM
psin u BapuanmonHas kpubas (B. Moranmncen). CpoiicTBa MoAM(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTUnMYeckass ”3BMEHYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW U3MEHUYMBOCTH.
Buapl reHOTUNTHYECKON N3MEHUMBOCTU: KOMOMHATUBHAS, MyTAIl[MOHHAS.

KomOuHatuBHasT W3MEHYMBOCTh. Mel0O3 W TI0JOBOM MPOLIECC — OCHOBA
KOMOMHATUBHON U3MEHUYUBOCTU. POJib KOMOMHATUBHOM U3MEHYMBOCTH B CO3aHUU
T€HETUYECKOT0 pa3Ho00pas3us B Mpejiesiax OJJHOrO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYLIUPOBAaHHbIE MyTanuu. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoOMaTUYECKHE U IOJIOBble MyTanuu. [IpuyuHbI
BO3HUKHOBEHUsS MyTanuii. MyTareHbl W WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO MPOIEcca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencteeHHo m3meHuuBoctu (H.M. BaBunoB). BHesnepHas M3MeHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U INUCEHOMUKA, PONb dNULEHEeMUYecKUx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JlemoHcTpanuu

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



Tabmumer u  cxembl:  «Buasl  w3MeHUHMBOCTHY, «MoaudukaruoHHas
U3MEHYUBOCTDHY, «KombunatuBHas U3MEHYUBOCTD, «Meio3y,
«OnnonoTBopeHuey, «l'eHeTndeckre 3a00ieBaHus YeloBeKay, « BUabl MyTaluii.

OOopynoBaHue: XKUBbIE U TepOapHbIE 3K3EMIUIIPbl KOMHATHBIX PACTEHHIA,
pucyHku (poTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMU U3MEHYHBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHMe BapuallMOHHOTO psjga U
BAPHUALIMOHHOW KPUBON».

IIpakTuueckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MHUKPOIIPENIapaTax).

Tema 14. I'eneTnka 4esioBeKa

Kapuorun uvenoBeka. MexayHapoaHas mporpaMma HCCIEIOBAHUS T€HOMA
YyejaoBeKa.  Meroapl  M3y4eHHMST TE€HETHKHA  4YEJIOBEKa:  T'€HEAIOTMYECKHUM,
OJIM3HEIOBBIH, UTOr€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHIA. CoBpeMeHHOe ONPEIECICHNE F€HOTHUMA!
MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUMUPOBAHUE, B TOM YHCIIE C MOMOIIbIO
IT11P-ananu3a. HacnencTBeHHbIe 3a00IeBaHUs YeloBeKa. | eHHbIE M1 XpOMOCOMHEBIE
O0oye3HH 4YenoBeka. bolle3sHM C HACIEJACTBEHHOM MpeapactoiioKEHHOCTHIO.
3HaYC€HUE MEAUIUHCKOW T€HETUKUA B MPEAOTBPALICHUU U JICYEHUHU T€HETUYECKHUX
3a007eBaHUil 4YenoBeka. MeauKo-reHeTUYeCKoe KOHCYJIbTHpoBaHUe. CTBOJIOBbBIE
KJIeTKU. [IOHSITHE «TE€HEeTUYECKOro rpy3a». DTUYECKHE aCIEeKThl UCCIIEIOBAHUN B
00J1aCTH peJaKTUPOBAHHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue (¢akTOpbl TOBBIIIEHHONW YYBCTBUTEIBHOCTH YeNOBEKa K
(U3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY Karollel cpenbl. ['eHeTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K NATOJIOTUSIM.

JdeMoHCcTpanuu

Tabmuner 1 cxembl: «KapuoTun yenoBeka», «MeToapl U3ydeHUs T€HETUKU
4esioBeKay, «l eHeTuuecKkue 3a00JIeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanuss M CeleKuus. 3apOoXKICHUE CEJICKIMU W JOMECTUKAIWH.
VYuenue H. W. BaBunoBa o I[leHTpax mNpPOUCXOXKIECHUSI U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poip cenekiuu B CO3JaHUM COPTOB PACTEHHM U HOPOJ
#uBOTHbIX. CopT, mOpoAa, mTaMM. 3aKOH TOMOJIOTMYECKHX PSIAOB B
HaciaeAacTBeHHOM wu3MeHuuBoctTy H. WM. BasunoBa, ero 3HadueHue I
CEJICKIMOHHOU padOThI.

Metonbl cenekiMoOHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA H
WHIMBUAYAJIbHBIN. Oranbl  KOMOWHAIIMOHHOM  CEJIEKIIHUU. HcnbiTanue



mpou3BoAMTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OIEHKH
¢dbeHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIGKIIMOHHOW  paboThI.
PanmnanmoHHbIl 1 XUMAYECKUN MyTareHe3 Kak UCTOYHUK MYTalUWd y KyJbTYpPHBIX
dbopm opranu3moB. lcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS M METOJOB
pexoMOuHaHTHBRIX JIHK 11t mosydeHus ucxoIHOro MaTepuaa Jijisi CEJIEKIUH.

[Tomyuyenue MOJIUTLIIOUIOB. BuyTtpuBuaoBas ruopuan3aIus.
bnuskopoAcTBEeHHOE — CKpeniuBaHwe, Wi uHOpuauHr.  HeponactBeHHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc u ero mpuumHbl. Vcmonb3oBaHue
rerepo3uca B cenekiuu. Otnanéunas ruOpuauzanus. [Ipeogonenue Oecrutoaus
MEXKBHUJOBBIX THOpUIIOB. JIOCTMDKEHUSI CEJEKIIMM pACTeHUH U IKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX pOAMYEH I CO3/JaHMsl  HOBBIX COPTOB M  THOpHUIOB
CEIbCKOXO3SMCTBEHHBIX  KYyNbTYp. M3yuenue, coxpaumenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CenbCKOXO03AUCTNEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yenax YIyuuleHus Cywecmeyiomux u co030aHus Ho8blx NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbIX MmexHoI02UlL.

JleMoHCcTpanumn

IToptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykwsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «l{eHTpbI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogsl cenexuumy, «Otnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHasi padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOAOB CEIEKIIUN PACTEHHI.

IIpakTnueckas padora «IIpuBUBKa pacTeHHII».

IKekypeusi «OCHOBHbIE METOIBl U JIOCTHKEHHSI CEJIEKIMM PACTeHH U
KHUBOTHBIX (Ha CEIIEKIIUOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B TEIJIMYHOE XO35WMCTBO, B J1a0OpaTOPHIO
arpOyHUBEPCHUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. buoTexHo/10rMs U CHHTETHYECKAsA OMOJIOTUS

OOBEKTHI, HCIOJIB3yeMble B OHOTEXHOJIOTHH, — KJIETOYHbIE M TKaHEBbHIC
KYJIBTYPBI, MHKPOOPTAHU3MBI, 150: XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJICOOMeUeHrne, TMONyYeHHUE KHUCIOMOJIOYHBIX  TPOIYKTOB,
BUHOjienne. Mukpobuonornyeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
texHosorui. [Ipon3BoacTBO O€lika, aMUHOKHUCIIOT U BATAMUHOB.



CozlaHre TEeXHOJOTMid U MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHUS H
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MOJIYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUAIOIIHUECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kierounas unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PAaCTEHUM U
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3auss W COMaTHYECKUN
sMOpuoreHe3. lcnonp30BaHue TraliouioB B CENEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Vcnonvb3oeanue MOHOKIOHANIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKIUs
AWLIEKIETOK U KJIOHMPOBAaHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALUUU SAEpP KIETOK.
Texnonocuu  0300poénenus, KVIbMUBUPOBAHUSL U MUKPOKIOHATbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTNEEHHBIX KYIbIMYP.

XpoMOCOMHass W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€HA W
koHCcTpyupoBanue pekomOuHanTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JIoCT)KEHHsT W NEpPCHEeKTHBBI  XPOMOCOMHOM M TIE€HHOM  HMH)KCHEPUU.
DKOJIOTUYECKHUE U ITUYECKUE TPOOIEMbl TEHHOM MHKEHEPUU.

Menununckue OnorexHonoruu. Iloctrenomuas uudposas menuuuna. [11IP-
JIMarHOCTHKa. MeTaOoJIOMHBIM aHaJIM3, TEHOICHTPUYCCKHM aHaJIu3 MpoTeoMa
4eJIoBeKa I OLEHKM COCTOSHHS €ro 310pOBbs. CIOJIb30BaHUE CTBOJIOBBIX
kieTok. TaprerHas Tepanust paka. 3D-OumoumkeHepus nnas  pa3pabOTKu
(yHIAMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUW, CO3/1aHHUsS KOMIUIEKCHBIX
TKaHEeW COuYeTaHWEM TEXHOJOTHUM TPEXMEPHOro OMONMpHHTHHTAa U ckaddonaunara
JUISL peIeHus 3a/1a4 [IEPCOHATUM3UPOBAHHON MEIHUIIMHBI.

Co3nanue BEKTOPHBIX BaKIMH C 10 OOecreueHus] KOMOMHHUPOBAHHOU
3amuThl oT Bo3Oyauteneid OPBU, ycraHOBiieHHE MOJIEKYJISPHBIX MEXaHHU3MOB
dbynkuuonuposanusi PHK-congepkamux BUPYCOB, BBI3BIBAIOIMINUX O0CO0O OMACHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuuel u cxemsl: «/crnonb30BaHrEe MUKPOOPTraHW3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepus», «[ 'eHHass HHXKEHepus».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTnueckas padora «llosyyeHne MOJTOYHOKUCIIBIX TPOTYKTOBY.

IKCKypceusi «bHOTEXHONOTMA — BaXXHEWIIass NPOU3BOJAUTENBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO).

11 KVIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOLUHOHHBLIX MNPEICTABJICHUN B
onosioruu

OpomononHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.



JBrkyiye cuiibl 3Botonuu BUA0B 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTD
pPa3MHOXEHUSI OpPraHU3MOB, HACJIEJICTBEHHAas HW3MEHYHMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).

Odopmnenue cuntetnueckoir Teopun s3Bomonuu (CTI). HelitpanbHas
teopust »BoionMu. CoBpeMEHHass dBOJIIOLMOHHAA  OuWoJiorvs. 3Ha4YeHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JemoHcTpanuu

[Toptpersr: Apucrtorens, K. Jinanen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kioswe, Y. lapsun, C. C. YerBepukos, 1. W. llImansraysen, x. Xonaein, . K.
benses.

Tabmuelr u cxeMmbl: «Cucrema xuBod mnpupoasl (mo K. Jluanaero)y,
«Jlecthuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HOpMHUPOBAHUS
MPUCTIOCOOJICHNA Yy pacTeHnii U KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapmipyTta nyremectBus Y. lapsuna», «Haxoaku Y. apsuna», «@opmbl 60pHOBI
3a cyuectBoBanue», «llopoabl romybeit», «MHorooOpa3zue KyJIbTypHBIX (opm
KanycTbl», «[lopobl TOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUOB
(mo Y. MapBuny)», «CxeMa COOTHOIICHHUS JBHXYIIUX CHJ DBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKpPO3BOIIOLNSA U €€ pe3yJIbTAThI

[TonynsAuus Kak 3JIeMEHTapHas €IMHULA 3BOJOUUH. COBPEMEHHBIE METOIbI
OLIEHKH TE€HETHYECKOro pa3HooOpa3us M CTPYKTypbl mHomyisiuil. V3menenue
reHopoHa TOMyJISIUU KaK d3JEMEHTApHOE HBOJIIOIMOHHOE SIBIIEHHE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapnau, B. BaiinOepra.

OneMeHTapHble (PaKTOphl (ABIXKYIKME CHUJIBI) 3BOJIONMUA. MyTallMOHHBIN
npouecc. KomOmHaTMBHAs W3MEHUMBOCTH. Jlpeld TeHOB — ciyuailiHbIe
HEHAIpaBJeHHbIE W3MEHEHHMS 4YacToT aieiaedl B momyisuuax. Oddext
ocHoBarenss. Iggexm Oymouinounozo eopaviwika. CHUdMCEHUE 2eHemUYecKO20
pasnooopaszus: npuyuHsl u creocmeus. Ilposenenue aghghexma Opeiigha 2enos 6
oonvwiux U manelx  nonyaayuax.  Mwurpamuu.  M3omsums  momyJsiuii:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OnoorrnuecKas (pernpoyKTUBHAS).

EctecTBeHHbII 0TOOp — HampaBisiomuidi  (aktop sBomonuu. Dopmel
€CTECTBEHHOT0  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOIIUNA,  pPa3pbIBAOIIMIMA
(mu3pynTtuBHbIi). [lonoBoit 0TOOp. BO3HUKHOBEHHE W 3BOJIOLUS COLHUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOneHHOCTh  OpraHM3MOB  KaK  pe3ysibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  mpucnocoOiIeHud y  opranu3sMoB.  Apomop¢do3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(hOIOrHyecKue,
dbusnonornyeckue, - OMOXUMHUYECKHE,  ToBeAeHUeckrue.  OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.



Bun, ero kputepum u CTpyKTypa. BumooOpasoBanue Kak pe3ysbTar
MUKpOdBOMIOIMU. M3omsauus — kitoueBod ¢aktop BumooOpazoBanus. [lytu wu
CIocoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIUIOnIU3aIus,
rubpuanzanus). JJIMTeTsHOCTh BOIOIMOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMHUPOBaAHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb »BONIOMOHHONM OHWOJOTMKM B pa3padOTKE Hay4YHBIX METOOB
coxpaHeHusi 6mopazHooOpa3usi. MUKpPOIBOJIOMS U KOJBOJIOIUS MTapa3uTOB U UX
x03s5ieB. MexaHu3mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdemoHcTpanuu

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

Tabmuier 1 cxembl: «MyTalMOHHAsT W3MEHYMBOCTHY, «[lomynmsammnonnas
CTpYKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «/IBmwxyiue
CWJIbl HBOJIIOLUNY, «DKOJIOTHYECKass M30JSAIUsl MOMYJIALUA ceBaHCKOM (openny,
«l'eorpaduueckass M30JSIUSL  JIMCTBEHHMIIBI CUOUPCKOM U JIMCTBEHHUIIBI
Jnaypckoiy, «llomynsiroHHbIE BOJIHBI YUCIEHHOCTU XUIITHUKOB U KEPTBY», «Cxema
JIEUCTBUA €CTECTBEHHOro o0T00pa», «®PDopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«MupycTpualibHbll MenaHu3my», «KuBble nckomnaembiey», «II0OKpOBUTENHCTBEHHAS
OKpacka KUBOTHBIX), «ITpenynpexnaronias OKpacka KUBOTHBIX),
«Dusznonornueckue ananranun», «[IpucmocoOIeHHOCTh OpPraHu3MoB M €€
OTHOCHUTENBHOCTBY, «Kputepun Buna», «Bunbl-aBodHUKN», «CTpyKTypa BUIA B
npupose», «Crnocobwsl BugooOpazoBaHusy», «l'eorpaduyeckoe BUA00Opa3OBaHUE
TpEX BUAOB JAHIBIIIEH», «DKOJOTMYECKOE BHUA000pa30BaHUE BUIOB CHUHHUIDY,
«ITomumnousl pactenuit», «KamyctHo-penednsiii ruopu.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydesia MTUIl U
3Bepell ¢ MpUMepaMH pPa3JIMYHBIX MPUCTIOCOOTCHUM, uydena MNTHUIl U 3Bepeit
pa3HBIX BHJIOB, TrepOapuul pacTeHUul OJM3KUX BHUAOB, OOpPa30BaBLINXCS
pa3IMYHBIMU CIIOCOOAMU.

Jlabopatopnass paGora «BbIsiBIeHHEe HU3MEHUHMBOCTH y 0CO0€M OFHOTO
BUJIA».

JlabopaTtopnass  paGora  «llpucnocoOiieHuss  OpraHu3MOB U UX
OTHOCHUTEJIbHAS 11eJIeCO00Pa3ZHOCThY.

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOP(POIOTHUECKOMY
KPUTEPUIO.

Tema 3. Makpo3Boaonus 1 eé pe3yabTarhbl

Metonsl  u3ydeHMsT MakposBoionuu. [laneoHTonmornueckue  METOIbI
u3ydeHus: odBoionuu. Ilepexonubie QGopMbl U (QUIOrEHETHYECKHE  PSAJIbI
OpraHU3MOB.



buoreorpaguyeckue meTonasl u3yudeHus sBomoonud. CpaBHeHHE (IIOPHI U
dbayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emnn. Bumabl-
SHAEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE W CPAaBHUTEIbHO-MOP(OIOTHYECKHE METOAbl W3YUYEHUs
BONIIOLMU. ['€HeTMYecKMe MEeXaHWU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AQHAJOTHYHBIE  OPraHBbL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXMMUYECKHE W  MaTeMaTUYEeCKUE  METOJAbl  W3YYEHHUS  HBOJIIOLUU.
['omonornynsie reHbl. COBpPEMEHHbBIE METONbl MOCTPOCHHS (DUIOTEHETHUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAILIMH U 3BOJTIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) SBOJONUU. [IpuHyun cmenvl yHKyuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIOLIHH.

JemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromnep, O. 'ekkens.

Tabnutel 1 cxeMbl: «DUITOTEHETUYECKUIA P JIOMIAAN», «APXEONTEPUKCH,
«3Bepo3yoOble  smepb»,  «Creronedansy,  «Punmoguth»y,  «CemMeHHBIE
nanopoTHukw», «buoreorpaduueckue 30HbI 3emunn», «Jlpeid) KOHTHHEHTOBY,
«Penukte», «HaudanpHbple cTaguu SMOPUOHAIBHOIO PA3BUTHS MO3BOHOYHBIX
JKUBOTHBIX», «l'OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe, «PyaumeHThD),
«ATaBU3MBI)Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa M IIUMIIaH3e», «l IaBHBIE
HaIpaBJIeHUs 3BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJTIOLIHI.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSKA HMCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble rumoTe3sbl NPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOUOreHe3 H
naHcrepmus. /JloHayyHble TPEICTaBICHUS O 3apOKACHUU KU3HH (KpPEalMOHHU3M).
['MnoTe3a NOCTOSHHOTO CaMO3apOXKIEHHUS )KU3HU U €€ ONpoBeEp:keHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactrepa. [Ipoucxoxaenue sxM3HU U aCTPOOUOJIOTHI.

OcHOBHBIE JTallbl HEOPraHU4ECKON 3BOJIIOLIUH. [InanerapHas
(reojoruueckasi) dBOJIONHUSA. XHMHYECKas OJBOMIONMSI. AOHOTCHHBIM CHHTE3
OpraHuYecKux BeulecTB W3 HeopraHnueckux. Ombir C. Mummiepa u I'. HOpwu.
OO6pazoBanue mnojduMepoB U3 MoHOMepoB. KoamepBatHas rumnotreza A. .
Onapuna, runoTe3a nepBU4HOro OynboHa Jx. XonjaelHa, reHeTuYecKas rurnoTe3a
I'. Ménnepa. PubGosumsr (T. Yek) m rumoreza «wmumpa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.



Uctopuss 3emnn u meroabl €€ wu3ydeHus. Vckomaemble opraHuyeckue
octatku. ['eoxpoHonoruss u e€ wmetonpl. OTHOCUTENbHAsT U AOCOIIOTHAS
reoXpOHOJIOTHS. [ €0OXpOHOIOrnuecKast Kana: 0HbL, IPbl, IEPUOLBI, SIIOXH.

Hadvanbnbie 3Tanbel opraHndeckod H3BoMOUMU. [losBiaeHHe W 3BOIOIUA
MEPBBIX KJIETOK. DBOMIOINUS MeTabonmm3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEPBhIX HA 3eMJie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapUOTHI.

[IpoucxoxeHne 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE MPOUCXOKICHHE
BUPYCcOB. [IponcxoxkneHne MHOIOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLMHU BbICHIMX pacTeHUuH. OCHOBHBIE apOMOP(O3bI
pactennii. Bpixox pacrennii Ha cymy. llosBiieHME CIOPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue IBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO MHUpA. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. I[lepBbie XxopaoBbie )KXKUBOTHBIE. JKHU3Hb B BOJIE. DBOJIOIUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimii. [IpoucxokaeHUE MIICKONMUTAOIMINX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHHe OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

PazButne ku3HM Ha 3emie MO 3paM U MEepuoAaMm: apxei, MpoTepo3oiu,
najgeo3oi, Me3030M, KaifHO30i. OOmas XapakTepucTuKa Kiumara W
reoJIOTMYeCKUX TIporueccoB. llosiBIeHHEe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: €ro yCJI0BUs U BIUSHUE HA Ta30BbI COCTaB aTMOC(EPBHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKHE KPU3UCHI mpouuioro. [Ipuunnsl u
CJIEICTBUSA MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKUN KpPU3UC, €ro
ocodenHoctu. [Ipobiema coxpanenus: 6uopaznooOpasusi Ha 3emIie.

CoBpeMeHHass cucTteMa opraHudeckoro mupa. IlpuHuumnel kinaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUYECKHUE TPYIIIIbI OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpersr: ®@. Penu, JI. Cnayutanuanu, JI. Ilacrep, 1. . Meunukos, A. .
Omapun, Ix. Xonaeun, I'. Mémnep, C. Munnep, I'. IOpu.

Ta6mumer u cxembl: «Cxema onbiTa @. Penny, «Cxema ombita JI. [Tactepa mo
M3YUYCHHIO CaMO3apoKIeHHs Ku3HuW», «Cxema ombita C. Mwunepa, I'. FOpwn»,
«JTanbl  HEOPraHWYECKOW  HJBooUuW»,  «l'eoxpoHosormyeckas  mkaiay,
«HayvanbHble 3Tanbl OpraHUYecKo 3BoNOLUMY, «CxeMa 00pa3oBaHUS IYKApUOT
nyTéM cumbnoreHeza», «Cucrema XuBOM mnpupoap», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacreHuit», «PuHHOGUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoroxkserounsle Bogopocianw», «Mxu», «IlanoporHukn», «l oj0CEMEHHbIE



pacteHusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KuiieuHononocTHwey,
«IInockue 4EPBUY, «YUnEeHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,
«IIpecmbikaromuecs», «lItuusy, «Mnekonurtaromue», «Pa3BuTthe Xu3HU B
apxenckou ape», «Pa3Burhe )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue Xu3HU B
MaJIe030MCKOM 3pey, «Pa3BuTHe )XU3HU B ME3030UCKOM 3pe», «Pa3BuTue Xu3HU B
KailHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPaY.

OO6opynoBanue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BIIAYKHbIE IIpenapaThl ’KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl U 3BEpEH,
KOJUIEKIIMM OKAMEHEJIOCTEMN, IOJE3HBIX HCKOMAEMBIX, MYJSIKH OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  saGopatopHass padora «MojenupoBaHUE — ONBITOB
Mumiepa—tOpu 1o u3y4eHno abMOreHHOTO CUHTE3a OPraHMYeCKUX COCTMHEHUN B
MEPBUYHON aTMOocdepe».

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHune 0COOCHHOCTEH CTPOCHHUS PaCTCHUM
Pa3HBIX OTAEIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Pa3znensl n 3agaun aHTpONOIOrUU. METOIbl aHTPONOJIOT U H.

CraHoBnEeHHE TPEACTABICHUN O IMPOMCXOKJICHWM YeEJIOBEKa. Penmnrmnosnsie
B033peHMs1. COBpEMEHHBIE HAyUHBIE TEOPHUH.

CX0ACTBO YeNOBEKA C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA €  JKMBOTHBIMH:  CPaBHUTEJBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, ($bU3M0I0r0-OMOXUMUYECKUE,
noBesieHueckue. OTanums 4elnoBeKa OT KMBOTHBIX. [IpAMOX0XKIEHHE U KOMILIEKC
CBS3aHHBIX C HUM IPU3HAKOB. Pa3zBUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOM
CUCTEMBI.

JIBrokymue cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OMOJIOTMYECKUE, COLIMANIbHBIE.
CooTHolieHne OMONIOrMYECKUX U COIMANIbHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOIOreHe3a. PaHHME 4YenoBEeKOOOpa3Hble 00E3bsIHBI
(MpOKOHCYJIBI) U paHHUE MOHTHUIBI — OOIIME MPEKHU YET0BEKOOOPa3HbIX 00E3bsIH U
Mo1e. ABCTPAIONUTEKU — ABYHOTHE NPEAKH JIIOAEH. UeloBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIHM TpyAa. UenoBeKk MpSIMOXOISIIUMNA U MEPBBIM BBIXOJ JIIOACH
3a  mpenensl  Adpuku. YemoBek reimenbOeprckuii  —  oOHmIMHA  TIPEIOK
HEaHIEpTaJbCKOr0 YEJOBEKAa M YEJIOBEKa pa3yMHOro. UenoBek HeaHIepTalbCKUI



KaK BUJI JIIOJICH XOJIOJHOTO KiuMaTa. YelloBEeK pa3yMHbIA COBPEMEHHOIO THIIA,
JIEHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpeaenamMu AdpuKu.
ITasieoreneTrka v najeoreHOMHUKa.

DBOJIOLHS COBPEMEHHOrO 4enoBeKka. EcTecTBEHHBI OTOOp B MOIMYJISILUAX
yeyioBeka. MyTanuoHHBIN mporiecc W nonumopdusm. [lomynsinoHHbBIE BOJHBI,
npeiid reHoB, murpanus U «3GQexT ocHoBaTeNs» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pachkl. Ilonsatne o pace. bonpmme pacel: eBporeongHas
(eBpasmiickasi),  aBCTpajo-HErpouAHas  (PKBaTOpuaibHas),  MOHIOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHus 4YeloBeKa IO IUJIaHETe.
EnunctBo  dyenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Ma.
[IpucnocoONIeHHOCTh YEeIOBEKa K pa3HbIM YCJIOBHUSIM OKpY)KAarOUIEHd Cpebl.
Bnusaue reorpaduueckoit cpempl u aperidpa TeHOB Ha MOPQHOJOTHIO W
(bU3HOIOTHIO YeTIOBEKA.

MeXIUCUUIUIMHAPHBIE ~ METOAbI B dbuznyeckon (6uomornuecKoit)
AQHTPONOJIOTUM.  OBOJIOLMOHHAs ~ QHTPOINOJOTHS W MAJECOAHTPONOJIOTHUS
YeJIOBEUYECKUX NOMyJIAUi. buocomnuanbHble UCCeI0BaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanre KO3BOTIONMH OMOJIOTMYECKOTO U COLUATBLHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmumel 1 cxembl: «MeTOoIbl aHTPOITOJIOTHHNY, «I 0JIOBHOM MO3T 4YeIOBEKay,
«YenoBekooOpa3ubie 00€3biHb», «CKeleT 4YeloBeKa U CKEJeT I[HUMITaH3e»,
«PynMMEHTBI M aTaBU3MbDY, «/IBHKYIIUE CHUJIBI aHTPOIIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  YeloBeKa», «ABcTpamonuTek», «UYemnoBek  ymenslid», «Yenosek
NPpSIMOXOJAIIMIY, «JleHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIIEDY,
«IIpenku yenoBekay», «ITarbl IBOJTIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBanue: MyJSDKM — OKaMEHEJOCTeH, MpeAMETOB MaTepuaibHOU
KyJIbTYpbl ~TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHIECKUMU W OMONEHCKUMH CIOKETaMH TPOMCXOKICHUSI YEIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejloBeKa M uepena IIUMIIaH3€, MOJEIb KHUCTH YEJIOBEKAa U KHUCTHU
IIMMITaH3€, MOJENH TOPCA MPEIKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CB3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTueckas padora «/3yyeHre S3KOJOTMUECKUX aJanTalui YEJIOBEKaY.

Tema 6. Dxkojoruss — Hayka O B3aMMOOTHOUIEHHSIX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi



3apoxkaeHne U pa3BuUTHE dKojoruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agauun
9KO0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMHU.

Metonbl 3konoruu. lloseBble HaOMOIEHUA. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOIHbIE W JabopaTopHbie. MoaenupoBaHue B SKOJOTHMH. MOHHUTOpPUHT
OKpY’Karoliel Cpeibl: JIOKAIbHBIN, PErHOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE DOKOJIOTMYECKUX 3HAHWW I YeJOBEKa. DKOJOTMYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3€M 4eloBedecTBa ¢ mpuponon. @opMupoBaHue
DKOJIOTUYECKOM KYJIBTYpPBI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JdeMoHCcTpanuu

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, H. A. Cesepuos, J. ['ekkenb, A.
Tencimn, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3gensl skosorun», «Metoasl 3Kojorun», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEIBD.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
WCCIIEIOBAHUID.

Tema 7. Opranu3msl U cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nercTBus. Kinaccudukanus
HKOJIOTHYECKUX (HDaKTOPOB: aOMOTHYECKUE, OMOTUYECKHE, aHTponoreHusle. Oomme
3aKOHOMEPHOCTH AEHCTBUS 3KoJornyeckux Qakropos. IIpaBmio munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak 3konorudeckuit ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTPAa HA OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHl M >KUBOTHBIX IO OTHOILIEHHIO K cBeTy. CuUTrHajbHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak skosoruueckuii ¢akrop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE 1 TOMOWOTEPMHBIE OPTraHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak skonorudeckuit Qakrop. Ilpucnocobnenus pacTeHwil K
nojjiep>kanuio BogHoro Oananca. Knaccudukaiuys pacTeHUN MO OTHOIIECHUIO K
Boze. [IpucnocoOneHus )KUBOTHBIX K N3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YIIIHAs, MOYBEHHAS,
ryOMHHAasT  TOANOYBEHHAs, BHYTpHOpraHu3MeHHas.  Duzuko-xumMmudeckue
OCOOEHHOCTH cpell oOuTaHusi opraHu3moB. [IpucnocoOneHuss OpraHu3MoOB K
JKW3HU B Pa3HBIX CpeAax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHbie PUTMBL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIJIOBUU KU3HU.



Kuznenusie Qopmbl  opranm3zmMoB. [loHsitue o Ku3HEHHOU (opme.
XKuznennsie Gopmbl pacTEHUM: AEPEBbs, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
reoOUOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a )KU3HH.

buotnueckue  dakrtopel.  Buasl = OMOTMYECKMX ~— B3aMMOJICHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, cCUMOMO03 U ero (opmel. [lapasutusm, kooreparus,
MyTyajlu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Herpoduueckue
B3auMoOJieHcTBUSL  (Tomuueckue, (opuyeckue, Qadbpuueckue). 3HAUYCHUE
OMOTHYECKHX B3aMMOJCHCTBUI [JIs CYIIECTBOBaHHMS OPraHW3MOB B Cpele
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOYCHUSI.

JdemoHcTpanuu

Tabmuupl m cxeMmbl: «Okojoruyeckue (HakTopedy, «CBETOBOW CHEKTPY,
«IKOJIOTUYECKUE TPYIIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», « TemnoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHbIE», «DU3MOJIOTMYECKUE aNaNTaluu
KUBOTHBIX», «Cpenbl OOWUTaHHUS OpPraHU3MOBY», «bBHOJOTMYECKUE PUTMBDY,
«Kusnennole  (opmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIX»,
«9KocucTEMa IMHUPOKOIMCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBoy, «llapasutuzm», «Koukypenmus», «CumOuosy,
«KoMMmeHcanuzm».

O6opynoBanue: repOapud pacTeHUN U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIIUSHUIO PA3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, TrepOapuu CBETOIIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETONIOOMBBIC, TEHEIIOOUBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS], repOapuu U KOJUIEKIIMH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpel, repOapuu
pacTeHuil, OTHOCSIMUXCA K THUrpoduTam, kcepoduram, me3oduram, KOMHATHBIC
pacTeHUs! JaHHBIX TPYIII, KOJJIEKIIMH >KMBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu Y KOJUIEKIIMM pPAcCTeHUH M IKUBOTHBIX, OOJIAJAIOIUX YepTaMHU
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSAM YCJIOBUH XU3HU, repOapuu u
KOJUICKITUU PACTEHUA M JKUBOTHBIX PAa3IUYHBIX >KU3HEHHBIX (DOpPM, KOJJIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOICHCTBUSX.

JlaGopaTopHasi paGora «BbIsBICHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopHasi paGora «BBIIBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD).

JlaGopaTopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Iko10rusi BUA0B U NOMYJISIIMH

OKOJIOTMYECKHE  XapakTepucTUKu  nonynsuumd.  [lomymsammss — Kak
Ounonoruyeckas cucreMa. Poiib HEOAHOPOIHOCTH Cpelibl, (PU3UUECKUX 0aphepOB U



0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiquid. (OCHOBHBIE TIOKa3aTENW MOMYJIALUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBas CTPYKTypa, pOXKAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPALIUSL.

DKoJIoru4eckast CTpykrypa nonyssinuu. OleHKa YUCIEHHOCTH MOMYJISIHUU.
JAvHaMuka Mmonyiasiuud U €€ peryyisanus. bHOTHYEeCKUH MOTEHUHAN MOMYJISIUU.
MoaenvpoBanue TMHAMHUKA NOMYJsiuKA. KprBble pocTa YUCIEHHOCTH MOIMYJIALUH.
KpuBbie BbDKMBaHMS. Perynsdnuss 4uCIEHHOCTH NOMYJALUN: poJib (PaKTOpoOB,
3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHUYECKUE CTPATETUU BUMIOB (T- U
K-crparerun).

[lonsitue 00 sKonormyeckoil Huie Bujaa. Mectoobutanue. MHoromepHas
Mozenb dkosorndyeckon Humm Jx.JM. XarumHcona. Pa3zmepsl skosormueckon
Huiuu. [loTeHnnanbHas U peanTn30BaHHAas! HULIU.

Bua kak cucrema mnomynsuuid. Apeansl BUIOB. BUIIBI M WX KU3HEHHbIC
CTpaTeruu. JKOJIOTUUECKUE YIKBUBAICHTHI.

3aKOHOMEPHOCTH TMIOBEJACHHS W MUTpPalHUil >KUBOTHBIX. buosornueckue
MHBa3UH YyKEPOJIHBIX BUJIOB.

JdeMoHCcTpanuu

IToprper: k. M. XaTdynHCOH.

Tabmuiel W CcXeMbl: «DKOJOTHYECKUE XapaKTePUCTUKU TOMYJISLIUN,
«IIpocTpancTBeHHass  CTpyKTypa nomyisiuu», «Bo3pacTHble  nupamusl
nonyusiqun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3iUYHbIMU
opranuzMamMmn», «Mogeinb 3kosiornueckor Huiu [Jx. M. Xartuunconay.

O6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi pabora  «lIpucmocoGneHuss ceMsSH  pacTeHHMH K
PACCETICHUIOY.

Tema 9. IKos10rusi CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizm Mexay
OpraHu3MaMu B OUOIIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: IPOAYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne unenu u cetu. AOHOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KOcUcTeMax. KpyroBopor BEmeCTB U OTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dAKOCHCTEMBI. buomacca w  mpoayKuus.
DKOJIOTMYECKHE MUPAMUJIBI YUCEN, OMOMACCHI U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W HX TMPUYUHBL. AHTPOIOTE€HHbIE BO3JEHCTBUS Ha



cykneccuu. Kimmmakcunoe coo0OrmiectBo. buopaznooOpasue u mojHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYMUBOCTU COOOIIECTB.

[TpupoHbIE 3KOCUCTEMBI. JKOCUCEMbl 03€D U peK. IKocUcmembl Mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€Co8, Cmenell, nyCmbvlitb.

AHTpOIIOTE€HHBIE 3KOCUCTEMBI. Arposkocucrtema. ArpoineHo3. Paznuuus
MEKly aHTPOIIOT€HHBIMU U MPUPOAHBIMHU IKOCUCTEMAMU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opopackas
bnopa u dayna. CunaHTpomuzalusi Topojckoi ¢ayHbl. buonormueckoe u
XO3STUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJIEUCTBHI OPTraHU3MOB B
skocuctemax. Ponv xackaonoeo sghghexma u 6udos-s0ughuxamopos (Kuoueswvlx
6u008) 6 ynkyuonuposanuu sxkocucmem. IlepeHOC 3HEPruu U BELIECTB MEXKIY
CMEXKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, OMYJISILAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AHTPOIIOT€HHBIX BO3AEHCTBUIA.

Mexanuzmoi 8030eticmeaus 3aepsA3HeHul  pa3HbIX Mmunoe Ha
cyOOp2aHUIMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20 ~ HOPMUPOBAHUA ~ AHMPONOSEHHO20  B030€UCMBUSL.
MeTton0J10rusi MOHUTOPUHTA €ECTECTBEHHBIX U aHTPOIOTEHHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer wu  cxembl:  «CtpykTypa  OumoreHosza»,  «3JKocucreMa

IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOrO jeca», «DyHKIMOHAIbHbIE
IPYIIbl OPTaHU3MOB B JSKOCHCTEME», «KpyroBOpoT BEIIECTB B SKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, NETPUTHAS)», « IKOJIOTMUYECKas MUPAMUAA YUCEID»,
«IKonorudeckas mupamuia OMOMACChD), «IKOJOTHUYECKass MUpamMuaa SHEPTUN»,
«O0pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBneHue yeca mocie
noxapa», «JKocucrema 03epa», «ArporeHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIUM B arpoiieHose», «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOaprun pacTeHUH, KOJUICKIIMK HACEKOMBIX, Uydelia MTHI] 1
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
KOCHUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onucanue ypoo3KOCHCTEMbDY.

Jlabopatopnasi padora «U3ydeHue pazHooOpaszusi MENKUX TMOYBEHHBIX
YIEHUCTOHOTHUX B PA3HBIX SKOCHCTEMAX).

IKCKYypcusi «DKCKypCcHsi B TUIMMYHBIA OMOTEO1eHO03 (B qyOpaBy, OEpe3HsK,
€JIbHUK, Ha CYXOJOJIbHBINA UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUs B arpodKOCHCTEMY (Ha IOJ€ WIM B TEIUIMYHOE
XO03SIIICTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA



buochepa — obOmemnanerapHas 000J0YKa 3eMIIM, TJI€ CYIIECTBYET HIIH
CyIlleCTBOBaJa KU3Hb. Pa3zButue npeacraBieHuit o ouocdepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocheps! u e€ cocran. XKupoe
BEILECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyIecTBOBaHusl 6rocheprl. OcobeHHoCcTH OMochephbl Kak
rJ100aIbHOM 3KOcHCTeMBbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEILIECTB U OMOTCOXMMHUUYECKHE UKIBI (YIyIepoja, a30Ta). PUTMUYHOCTH SIBIICHUI
B Ouocdepe.

3oHansHOCTh Ouocdepnl. Ilonstue o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJpa, XBOMHBIE Jieca, CMELIAHHbBIE U IIHUPOKOJIUCTBEHHBIE JI€Ca, CTENN, CABAHHBI,
MyCTBIHU, TPOITUYECKUE JIECA, BBICOKOTOPhs. KiuMar, pacTUTENIbHBIA U )KUBOTHBIM
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHITAIA U
onochepHbIX PYHKIIHA.

JemoHcTpanuu

[Toptpersr: B. 1. Bepranckui, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepbr 3emnn», «KpyroBopor azora B mpupoze»,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopor kuciopoga B IPUPOIE»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHbIe OMOMBI cymny, «Kimnmatudyeckue
nosica 3emnm», «TyHnpay», «Taitra», «Cmemannsiil necy, «llupokonncTBeHHbIN
nec», «Ctenby, «CaBanHay, «IlycTbiHs», « TponUueckuii gec.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIa~A cpeaa

OKOJIOTUYECKHE KPU3UCBl M HX MPUYMHBL. Bo3xeicTBne dYenoBeKa Ha
ouochepy. 3arps3HeHHEe BO3AYyHIHON cpenbl. OxpaHa BoO3ayXa. 3arps3HCHHE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpOIIOT€HHOE BO3JCUCTBHE HA PACTUTEIBHBIA M KUBOTHBIN MHUp. OXpaHa
pPaCTUTENLHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacubie kuuru. Oco0o oxpansembie mnpuponnbie Tepputopun (OOIIT).
Bboranudeckue caibl U 300J10THYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI UYEJIOBEYECTBA U MPHUPOJBIL.
PanronanpHO€ ~ MPUPONOMONB30BAaHUE M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emuin. OOIIME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOSATHBIE MOCIEACTBUS.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUS OMACHBIX TEXHOTC€HHBIX
nporeccoB. Cucmemuvle UCCIe008aHUSL Nepexooa K pecypcocbepezaioweli U
KOHKYDEHmMOCHnocoOHoU  dHepeemuke.  buonoeuueckoe  pasmoobpazue  u
ouopecypcel. Hayuonanvuvle ungopmayuonnvle cucmemsl, obdecneuusaroujue



00Cmyn K un@opmayuu no cOCMoAHUI0 OMOenNbHblX U008 U dKocucmem. OcHosbl
aKopeaburumayuyu dKocucmem U Ccnocobos 60pvdOvLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HazemMHbIX I3KOCUCTIEM.

JleMoHCcTpanumn

Tabmuet w  cxembl:  «3arpsizHeHHe  atMochepwl»,  «3arpsi3HEHUe
ruapocdepbl», «3arpsisHeHue 1ouBb», «llapHukoBbii  AdpdexT», «Ocobo
OXpaHseMbIe PUPOTHBIC TEPPUTOPHI», «MOIETH YIPABIIEMOTO MUPAY.
O6opynoBanue: (Gororpaguu OxpaHsieMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccutickon ®@enepanuu, KpacHol KHATH peruoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
oOy4JaromMUMHUCs TPOTpaMM CPEAHEro oO0Iero o0pa3oBaHUS: JUYHOCTHBIC,
METanpeaIMETHBIE U TTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTAaTOB OCBOEHUS MPOrPAMMBI MO OHMOJIOTHUU
BBIJICJICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHUE OOYyYalOIUMUCS POCCUMCKOMN
IPAXKIAaHCKON UJICHTUHYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEACIICHUIO, Haluuue momueayuu K OOy4eHUIO  OWOJIOTHUH,
yeneHanpasiennoe paszeumue BHYTPEHHUX YOEKIACHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPATUIUN pPa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH
JESITEILHOCTH I[I€EHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMU CHCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUsl, Haluyue  HpPaABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbl, CHOCOOHOCMU CMA8ums eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B EJIUMHCTBE Y4YEOHOM M BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS W
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEH MO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOT'0 YBa)XKCHUS, OEpPEKHOr0 OTHONIIECHUS K KYJIbTYPHOMY HACJICAUI0 U
TPpaAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKpYyXaroulen cpene.

JluyHOCTHBIE pe3yibTaThl OCBOEHUsSI ydeOHoro mpeamera «buomorusy
JOJDKHBI OTPakaTh TOTOBHOCTh M CTIOCOOHOCTh O0YYaOIIHUXCS PYKOBOJICTBOBATHCS
chOopMHUPOBAHHOW BHYTPEHHEHW TMO3UIIMECH JUYHOCTH, CHUCTEMOH I[€HHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3ZHEHHOTO
OMbITA U OMbITA ACSATEILHOCTU B MPOLIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIILHOW IESITENHbHOCTH, B TOM YKCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKM 00YYaIOIIEeToCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHA W MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MESITENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJ1a4, BBHIMOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3UIUIO0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JEHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMO/ICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSIMHU, KYJbTYPHBIMU IIEHHOCTAMH U
COIMATIBHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBHIMOJIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB TMpPU OOCYXKJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPHKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOM AESATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXXEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH TMEpes
Ponunoil, ropmoctu 3a cBOM Kpai, cBOWO PoanHy, CBOM S3BIK W KYJIBTYpPY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHHUE K MPUPOHOMY HACJICAUIO U TTaMSITHUKAM MPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B Hayke, UICKYCCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAHOBJIICHHE H
pa3BuTHEe OWOJOTWH, TOHMMAaHHUS 3HAYEHUs OWOJIOTMM B TO3HAHWU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

ueiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIy>)KEHHIO U 3ammure OtedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOW JKW3HHM B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4€eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAsi ICTETUKY ObITa, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHUN;

MMOHMMAHHUE YMOIIMOHAIBHOTO BO3ACHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢usuyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbI 30POBbSI U
IMOIMOHAJIBLHOIO 0JIArONOJyYHs:

MOHMMAHUE W peaju3anus 370pOBOTO U 0e30MacHoro obpasza KU3HH
(3mopoBO€  TUTaHUE, COOJIOJIEHUE TUTHEHWYECKUX TpaBUI W HOPM,
cOQIAaHCUPOBAHHBIN PEXUM 3aHATAA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH TMPAaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUI M HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPY1Y, OCO3HAHHUE IIECHHOCTU MacTepCTBa, TPYAOJIO0UE;

TOTOBHOCTh K AKTUBHOM JI€SITEIHHOCTH TEXHOJOTMYECKOM U COIMAbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATH U CAMOCTOSTEIIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

HWHTEpeC K pa3iMuHbIM cepam mpodeccuoHaIbHON AEATEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp OyAymed mnpopeccuu U PpeaJu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JeCO00pa3HOe OTHOIICHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIIEHWE YPOBHS DKOJOTHYECKOM KyJIbTYpbl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKHM WX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPY KaIOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJjeM M IMyTed HuX
pelieHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPH HU3YYEHUH OHOJOTHH
3HaHWST W YyMEHHUS TIPU PEIICHUH TMPoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOOINOIb30BaHUEeM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, OHOCPEPHI);

AKTUBHOE HENPUATHE JICMCTBUM, NPUHOCAIINX BpPEd  OKPY’KAIOIIEH
MPUPOTHON cpejie, YMEHHE MPOrHO3MPOBATH HEOJIArONMPUSTHBIE SKOJIOTHMYECKHE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEOTBpAIIaTh UX;



HaJIM4KUE PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHHUS, SKOJIOIMYECKOW KYJIbTYpHI,
OIbITa NEATENBHOCTH DKOJIOTUYECKOM HaIlpaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHOU
IPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN AEATENBHOCTH IKOJIOTMYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JIUajore
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KakK CpEICTBA
B3aUMOJICUCTBUS MEXTY JIIOAbMU U MO3HAHUS MUDA;

MOHMMAaHUE crnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJid B
(GbopMUPOBaHNUN PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3/JaHUU LIEJIOCTHOTO
IPEJICTaBICHUS 00 OKpYXarolleM MHUpE Kak O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OWOJIOTUM JJISi COBPEMEHHOM LHMBUJIM3ALIUU:
o0ecrieueHuss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTh pPECypcHble  MPOOIEeMbl  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MYTEW BBIXOJIa U3 MNIOOANBHBIX 3KOJIOITMUECKUX MPOOIEM U
of0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUH OWOJOTMYECKUX 3HAHMM B LEIAX
NOBBIIICHUSI OO0IIEeH KyJIbTypbl, €CTECTBEHHO-Hay4HOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIMOHAJIbHOW I'PaMOTHOCTH OOydaromuxcs, GopMupyeMoit
MPU U3yYEHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HAaHUSA JUIs aHalIW3a M
OOBSICHEHMSI SIBJICHUM OKpY)KAIOIIEro MUpPa U MPOUCXOAAIIUX B HEM M3MEHEHMI,
yMEHHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJYUYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHus Ipo6JieM B peabHbIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHHME LIEHHOCTU HAYYHOM JEeSATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U MCCIIEOBATENbCKYIO JEATENBHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpPa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHMW MO OWOJIOTUU B
COOTBETCTBHHU C KU3HEHHBIMU MMOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yibTaThl OCBOSHHUsI ydueOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMHUPOBAHUS MHUPOBO33PECHUS OO0YyUaIOMUXCS
MEXIUCITUTUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHSITHS, OTPaKAIOIIHE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpAa W CcHenuduKy METOAOB IO3HAHMS,
HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTUs, SIBIICHHUE, MPOIIECC,
CUCTEMa, HAY4YHBIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
WCCIeIOBaHMe,  HAOMIOJIeHWe,  HW3MEpPEHUe, OKCIEPUMEHT W JpYTue);
yHUBEpCaJbHble Yy4yeOHble JielicTBUsS (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,

PETYJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUMOHATBHON
IPaMOTHOCTH M  COLMAJIBHOM KOMIIETEHLMH OOyYaroIIMXCAd; CIHOCOOHOCTH
oOyuaroumxcs UCII0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MUPOBO33pDEHUYECKME 3HAHUS U  yHUBEpCAIbHbIE yueOHble JIEHCTBUS B
II03HABATEIbHOU U COLMAIIBHOUN IIPAKTHUKE.

B pesynprare wu3ydeHus OWONOTHMM HA YPOBHE CpEAHETO OOMIEeTo
oOpazoBanus y oOyvaromierocs OyayT cGhOpPMHPOBAaHBI TO3HABATEILHBIC
yHUBEpCalbHbIe yUeOHbIE AEUCTBUS, KOMMYHUKATUBHbIC YHUBEPCAIbHBIE YUCOHbIE
NEUCTBUS, PETYJISATUBHBIC YHHBEPCAIbHBIE YydYeOHBIC JCUCTBHUS, COBMECTHAs
NESATETHLHOCTD.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHETO OOIIero
0o0pa30BaHus JTOJKHBI OTPAXKATh:

OBaaneHue YHHUBEpPCAJIbHBIMH yueOHBIMU MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJoruvyeckKue aeMcTBUs:

CaMOCTOATENLHO  (QOpPMYJNIHMpPOBATH W aAKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHUS
(amanu3a, cCMHTE3a, CpaBHEHMSI, Ki1acCH(pUKaIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TMOHATUN (BBIIETATh UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C JIPYTUMH TTOHSATHSIMH);

OTIPENENSITh TEIN JeATEIBbHOCTH, 3a7aBas TapaMeTpbl W KPUTCPUH UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTH C TTOCTABICHHBIMHU LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS AJi1 0ObSICHEHUSI ()aKTOB U SIBIICHUMN
YKUBOU IIPUPOJBI,

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, JICAYKTHUBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PaCcCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITh CXEMHO-MO/ICITbHBIE cpenctBa IS TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTUBOPEUMI  Pa3HOrO0  pOAd,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIEeMbl C YYETOM aHalIn3a MUMEKUIUXCS
MaTepHUaJIbHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITENbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOIO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE e CTBUA:

BJIJI€Th HABBIKAMH Y4EOHO-HUCCIIEA0BATENbCKON U IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOiieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/I0B PELIEHUS] TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh pa3MYHbIe BUbl JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HUHTEpPHpETalHH, MPeoOpa3OBaHUI0 W IMPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COL[MAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYYHBIM TUI MBIIUIEHUS, BIaJ€Th HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 33Jaud B 00pa30BATEIbHOU
JEATENbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJISIT NIPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pelleHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesibCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOAE€ pELICHHsA 3aJa4yd  pe3yJbTaThl,
KPUTHYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHUSIX;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh IEJICHANIPABICHHBIM MOUCK IEpeHoca CPeICTB U CIOCOOOB
JeHCTBUS B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M TMPAKTHUYECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBbIIBUTaTh HOBBIE MJIEH, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOJbl U PEIlEHus,
CTaBUTh MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIINUE aJbTEPHATUBHBIEC PEIICHUS.

3) padora ¢ uHpopmanmen:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(pOpMaluu (TeKcTe yueOHOro
nocoOusi, HAay4YHO-TIOMYJIAPHOW JUTEparype, OHOJOTMYECKHX CJIOBapsAX MU
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTUIECKU OIIEHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(bopMyIUPOBATh 3aMpPOCHl U MPUMEHATH Pa3IMYHbIE METOJbI MPH IOWUCKE U
otbope Ouonorndeckoi MHMOpMaUKU, HEOOXOIUMOM JJIsl BHIOJHEHUS! YUY€OHBIX
3azay;

MpUOOpETaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3IMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMAIBbHYIO  (GOpMy  TPEICTaBICHUS
Oouosornyeckor nHGopMaruu (cxemsbl, rpaduKy, JUarpaMMbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBAa TpH paboTe C
Ononornyeckor WHPOpPMANMEH: TPUMEHATh XUMHUYECKHE, (U3UYeCKue W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOPMYJibl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBATh  3HAKOBO-CHMBOJWYECKHE  CpEACTBa
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAclO3HaBaHWA M 3amUThl  WH)OpMaIuwy,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€HCTBUAMM:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX cepax >KU3HU, aKTUBHO y4aCTBOBAThH
B JMAJIOTe€ WM TUCKYCCHUU MO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHHO BBIMOJHEHUS IpEaIaracMou
3a/lay, YYUTHIBATh UHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JAajiora Ui JTUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHUS, IMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSIBISATh YBAKUTEILHOE OTHOILIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas JAesiTeJIbHOCTD:

MOHUMATh M HCIIOJIh30BaTh MPEUMYIINECTBA KOMAHJIHONW W WHIWBHUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000OCHOBBIBATH HEOOXOUMOCTh
MIPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUM C YUYETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;



IPUHUMATh LM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTh MU
KOOPAVMHUPOBATh JEWUCTBUS MO €€ JIOCTMIKEHHIO: COCTaBJISITh IUIAH JEHCTBUM,
pacnpenensiTh poiM € YYETOM MHEHUW YYaCTHUKOB, OOCYXAAaTh pPe3yJbTAaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJA M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IO3UTHBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSMMU:

1) camoopranuszauus:

UCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS Ui BBIABICHUS NOpoOJIeM U HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIE€NIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K >KMBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH [MO3HABATENIBHYIO NIE€SITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJja4l B 00pa3oBaTEIbLHOMN
JEATENbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUs TpoOJieMbl € y4ETOM
HUMEIOIIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

JTaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieJ1aTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIIEHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SpPYAHMLHMH B
pa3HbIX O00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBIIIATH CBOM OOpa30OBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHOM  peduieKCMH Kak  OCO3HaHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBAHM, MCIOJb30BaTh NPUEMBI pe(IEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOT'O PEILIEHUS;

YMETh OILICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHU)KEHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIM3E pPE3YJIbTAaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

PUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAIU3E pPE3YJIbTAaTOB
NESATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP € O3ULIUU JPYTOro YeJOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJIEpXKaHUS Y4yeOHOTO MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrleueHue
npoduibHOro  oOydenust  oOydvaromuxcst  Owomoruu. OHHM  BKIIIOYAIOT:
cnenupuyeckue il OMOJIOTUM HAYyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEUCTBUH 1O
OCBOCHHIO, UHTEPIIPETAIIMU U MPEOOPa30BAHUIO 3HAHUM, BUBI JACSATEILHOCTH IO
MOJIYYECHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusax. [IpenMeTHble pe3ynabTaThl MPEACTABICHBI 110
rojiaM U3y4eHusl.

[IpenmeTHble pe3ysibTaThl OCBOEHUsI yueOHoro npeamera «buonorus» B 10
Kjlacce NOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU ECTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHWUU  3aKOHOB TPHUPOJBI W  pElIeHHH TpolJieM  PpalMoHAIBHOTO
MIPUPOJIOTIOIB30BAHUS, O BKJIaJE€ POCCUMUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMO0JIOTHH;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOMOJIaralIure OHOJIOTUYECKUEe TEPMUHBI U TOHATUS (KU3Hb, KJIETKa,
OpraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPETYJISIHSA, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT M PAa3BHUTHE), OUOJOTHYECKHUE TECOPHUHU
(xknerounas teopus T. [lIBanua, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopust
HacnencTBeHHocT T. Moprana), yuyenus (H. WM. BaBunoBa — o 1eHTpax
MHOrooOpa3usi ¥ TMPOUCXOXKJACHUS  KYJIbTYpHBIX  pPACTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIIIICHUSI, YACTOThI TaMeT,
HE3aBUCHUMOro HacienoBaHuss [. MeHaens, TroMOJOTMYECKUX PSAJOB B
HacJIeACTBEHHOU U3MCHYUBOCTHU H. . Baswuiona), IIPUHLIUIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMHU HAYyYHOI'O TMO3HAHMs, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/ICHHE, DKCIIEPUMEHT);



YMEHHE BBIACIATh CYUIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOSHHS OPTAaHOB U CHCTEM
OpraHOB pAaCTE€HUM, >KUBOTHBIX, YEJIOBEKa, MPOLECCOB KUZHEIEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHM3Max PacTEHUH, )KUBOTHBIX U Y€JIOBEKa, OMOJIOrMYECKUX
MPOLIECCOB: 0OMeHa BelIecTB (MEeTadoIM3M), MpPEeBpaICHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIMOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MEH03a, TaMeTOreHe3a, SMOPUOTeHe3a, MOCTIMOPUOHATILHOTO PAa3BUTHS,
pa3MHOXKEHUS,  WHIUBUAYAJIbHOIO  pa3BUTHs ~ opraHu3smMa  (OHTOTEHE3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCA, UCKYCCTBEHHOI'O0 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXKIy OpraHOMJaMH KIETKH U HX
GYHKIUSIME, CTPOEHHEM KIETOK pPAa3HBIX TKaHe W UX (YHKIUAMH, MEXKIY
OpraHaMd M CHCTEMaMU OpIraHOB y pPAaCTeHUMH, >KUBOTHBIX M 4YEJIOBEKa U HX
GyHKUHUSIMHE, MEXIY CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXKAY ITalaMmu
oOMeHa BeIIeCTB, dTallaMi KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTUIIOM, (PEHOTHUIIOM M
dakTopamu cpenibl OOUTaHUS;

YMEHHUE BBISBIATh OTIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPIyMEHThI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUIsl JJOKa3aTeJIbCTBAa POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

YMEHHE perrath OMOIOTUYECKUE 3a]]a4H, BBISIBISATH IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX/Iy UCCIIEyeMbIMH OMOIOTUYECKUMU TPOIIECCAMH U SBIICHUSIMHU, JI€aTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHHU IOJIYY€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE U TPAKTUYECKUE pabOThI, COONIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYTI0BAHUEM;

YMEHHE BBIJBUTATh TUIOTE3bl, MPOBEPATH WX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (QOpMyJIupys Ledb HCCIEAOBAHUSA, aHAIM3UPOBATH MOJYyUYEHHBIE
pE3yNbTaThl U I€NIaTh BHIBObL;

YMEHHME Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIbCKON paboTe 1Mo OHoJoruw,
9KOJIOTUA YW MEJUIIMHE, MPOBOJUMON Ha 0a3e HIKOJIBHBIX HAyYHBIX OOIIECTB, H
nyOJIMYHO  TOPEACTAaBIATH  MOJYYEHHBbIE  pe3yJbTaThl HAa  YYEHHMUYECKUX

KOH(EPEHITUAX;
yMEHHE OIICHUBATh JTUYECKHE aCMEKThl COBPEMEHHBIX HCCICIOBAHUN B
obmacth  OWONMOTMM W MEIWIHUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHE T€HOMa M CO3/laHWE TPAHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIISATh OCO3HAHHBINM BHIOOp Oynymier mnpodeccruoHambHOMI
JeSATEILHOCTH B 00JacTH OUOJIOTUU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrayOJasTh MO3HABATEIbHBIN
MHTEPEC, HAIIPaBJIEHHbI HA OCO3HAHHBIM BBIOOP COOTBETCTBYIOLIEH MpOQeccuu u
OpOAODKEHHE  OWOJIOTMYECKOr0  00pa3oBaHUS B OpraHM3alUsIX CpPEIHEro
po(ecCUOHANBLHOTO U BBICIIETO 00pa30BaHUSI.

[IpenmeTHble pe3ysbTaThl OCBOEHUsI yueOHoro npeamera «buosnorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B MO3HAHWU 3aKOHOB MPUPOJABI M PEIICHUH HKOJIOTHYECKUX
npoOJeM YelOBEYeCTBa, a TAakK€ B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOIOTIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIAJIETh CHUCTEMOW OHOJOTMYECKHX 3HAHUM, KOTOpas BKJIKOYAET
ONpEAeNeHUs] U TOHHMAaHHWE CYUIHOCTHM OCHOBOIIOJIAralomnuX OHOJIOTMYECKUX
TEPMUHOB M TMOHATHM (BHJ, 3KOCHCTeMa, Ouocdepa), OHMOJIOrHUYECKHE TEOPUU
(aBomonronHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsX U HamnpaBJIeHUsX 3Bosronuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus JIx. Xapau u B. BaiinOGepra,
3aponeiieBoro cxoacrsa K. M. bapa), npasuna (Munumyma lO. JluOuxa,
HKOJIOTHYECKON MHUpaMuJibl dHEpruu), rumnore3sl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAaMM  HAyYHOTO  IO3HAHUA,
HCIOJIb3yeMbIMHU B OMOJOTHYECKUX MCCIIEIOBAHUAX KUBBIX 0OBEKTOB M IKOCUCTEM
(omucaHue, U3MepeHue, HaOIoJeHre, HPKCIEPUMEHT), CIIOCOOaMH BBISIBICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIICNIATh CYIIECTBEHHbIE NPU3HAKU: BHUJOB, OHOT€OIEHO30B,
HPKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIIETO, JBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJIONaTPUYECKOTO u CUMIIATPUYECKOTO
BUJI000pa30BaHus, BIUSHUS JBMXKYLIUX CHJI SBOJIFOLMU HA T€HO(OH] MOIMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB K Ccpejie OOUTaHMsI, YepeJOBaHMs HalpaBICHUM
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHUE YyCTaHaBJIMBAaTh B3aMMOCBA3M MEXAY MpOIECCAaMU 3BOJIOLUH,
JBIKYIIMMHM CHJIAaMU AHTPOIIOT€HE3a, KOMIOHEHTAMHM Pa3JIMYHBIX JKOCUCTEM M
MPUCTIOCOOICHUSAMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISITH  OTJIMUMTEIbHBIE  MPU3HAKM  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K cpefie OOUTaHUs, aOMOTHYECKMX U OMOTHYECKUX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€il  OpraHM3MOB B  COOOIIECTBaXx,
AaHTPONOT'€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKa3aTebCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYEeCKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, AMHCTBA
YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpazus BHUAOB HU
HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MTPUPOJIBI M YEIOBEUYECTBA,

YMEHHE periaTb OMOJIOTUYECKUE 3a]]a4H, BBISIBISATH IPUYUHHO-CIIEICTBEHHBIC
CBSI3U MEXJ1y UCCIIEyeMbIMH OMOJIOTUYECKUMU MPOLIECCAMHU U SBJICHUSIMHU, JI€1aTh
BBIBO/IbI U TPOTHO3bI HA OCHOBAHMM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHE padoThl, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTaTh TUIIOTE3bl, MPOBEPATh HX HSKCIEPUMEHTAJIbHBIMU
cpeacTBamMH, (QOpMyJIupys Ledb HCCIEAOBAHUSA, AHAIM3UPOBATH IOJYyUYEHHBIE
pe3yNbTaThl U AETaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENbCKON paboTe Mo OHoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  NOPEACTAaBIATh  MOJIYYEHHbIE  Pe3yJbTaThl HAa  YYEHMUYECKUX
KOH(epeHIusX;

YMEHHE OLIEHWBATh TUTIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YETOBEKa
U YEeJOBEUYECKUX pac, O MPHUUMHAX, MOCIEACTBUIX M CIOCO0aX MpPeaOTBpAICHUS
ri100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESITENIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BAHMS, METUIINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOTO XO3AHCTBA, IMHUIIEBOU
IPOMBIIIIEHHOCTH, YIJIyOJIATh I103HABATEIbHBIM MHTEPEC, HANpPaABICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEW mpodeccun U MPOJIOIDKEHHE
OMOJOrMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEro Mpo(PEecCHOHATBHOIO U
BBICIIIET0 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsan4yecTBo yacoB DJIeKTPOHHbBbIE
No 11/ HanmeHnoBanme pa3iesioB Koutpon (uu¢posbie)
H TeM MPOrpamMMbl Bcero HBIE Peanusauus BocnutaTe/IbHOro NOTEHLMana ypoKa oOpa3oBaTeJbHbI
padoThI e pecypchl
buonorusa -
chOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK | Poccuiickas
1 buonorus xak Hayka 1 o0ydaromerocss Kak akTUBHOTO U OTBETCTBEHHOTO | 32/1E€KTpOHHaA
YJIeHa POCCUICKOTo 00111eCTBa; wKona
(resh.edu.ru)
OCO3HAHUE CBOMX KOHCTUTYLHOHHBIX IIpaB M
. buonorua -
00s13aHHOCTEH, YBAXKCHHUE 3aKOHA U TIPABOIIOPSIIKA; PoccHitcKas
JKuBbIle cUCTEMBI U HX FOTOBHOCTh K  COBMECTHOM  TBOPYECKOU
2 2 3/IEKTPOHHASA
HU3y4YECHHE NEeSATEIPHOCTH TPU CO3aHUM YUYEOHBIX IIPOEKTOB,
WwKoa
pemieHUM  y4eOHBIX W TIO3HABaTEIbHBIX  3ajad, hed
(resh.edu.ru)
BBITIOJTHCHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
CIOCOOHOCTh ONpEAEIATh coOCTBeHHYIO | buonorua -
MO3UIMIO 10 OTHOLICHHUIO K SIBJICHUSIM COBPEMEHHOM | Poccuiickan
3 buoiorus kiaeTku 2 JKU3HU U OOBIACHSTE €€; 5/71EKTPOHHaA
wKona
(resh.edu.ru)
. buonoruma -
YMEHUE Y4YHUTHIBaTb B CBOUX JICHCTBHSX N
. Poccuinckasn
4 XuMuueckas opraHuzanus 10 HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS S MeKTDOMHAS
L L
KJIETKHU IO C Ppa3HBIMH YOSXKICHHUSAMH, KYJIbTYPHBIMH
wKona
IIEHHOCTSIMHA ¥ COLTUATBHBIM MOJIOKEHUEM;
(resh.edu.ru)
5 CtpoeHue u QyHKIHH 8 FOTOBHOCTh K COTPYAHUYECTBY B Ipouecce | buonorus -
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COBMECTHOI'O BBITIOJIHEHU A yLIe6HI>IX,
II03HaBaTCJIbHBIX u HCCICI0BATCIbCKHUX 3aJa4,

Poccuinckas
3/1EKTPOHHas

KJIETKU YBAXUTEJIIBHOIO OTHOLIECHUSA K MHEHHUIO OIIIOHEHTOB
LLIKO/1a
npu 00CyXIeHUN CIIOPHBIX BOIIPOCOB
(resh.edu.ru)
OHMOJIOTHMYECKOTO COJIEPKaAHUS;
buonorumsa -
OOMEH BEIIECTB U Poccuiickas

TOTOBHOCTb K I'yMaHUTapHOW M BOJIOHTEPCKOU

6 MPEBPAILICHUE YHEPTUU B 9 9/1EKTPOHHanA
ESITENLHOCTH,
KJIETKE WKoa
(resh.edu.ru)
chOpMHUPOBAHHOCTL POCCUUCKON I'pa’kIaHCKOU
(b pMHp p paxn buonorusa -
UIECHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUSI K CBOEM .
HacnenctBenHas a » T1atp 4 “y Poccuiickasn
HapoJy, YyBCTBA OTBETCTBEHHOCTH Tepes PonuHoi,
7 uH(popMaIus u 9 . . . 9/1EKTPOHHas
. TOPJOCTH 32 CBOM Kpail, cBO0 PoauHy, CBOU S3bIK U
peanuzanus e€ B KIETKe WKoa
KYJBTYDY, MpOIII0E u HacTosIEee h.ed
(resh.edu.ru)
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuu;
buonorus -
€HHOCTHOE OTHOIIEHHE K  IIPUPOJHOM .
5 PHPOIHOMY Poccuiickasa
8 HACJIEANI0 U TaMSTHUKAM MPHUPOJBI, JTOCTHKECHUSIM
8 JKU3HEHHBIN IUKIT KIIETKHA 6 3/1EKTPOHHAA
Poccun B Hayke, MCKyCCTBE, CHOPTE, TEXHOJIOTHSX,
LLKOJ1a
TPYIE; -
PyAS, (resh.edu.ru)
CIIOCOOHOCTh OLIGHUBATh BKJIAJl POCCUICKHX | buonorusa -
y4EHBIX B CTAaHOBJICHHE W pa3BUTHE OWOJIOTHH, | Poccuiickas
Ctpoenue u QyHKITUN -
9 17 [MOHUMAaHU 3HAYECHU OMOJIOTMY B IO3HAHUU 3aKOHOB | 3/IeKTPOHHasnA
OpraHu3MOB
NpUpOAbl, B KU3HU YEJIOBEKA W COBPEMEHHOIO | LKona
00I111eCTBa; (resh.edu.ru)
o .. Bbuonorusa -
uaeiiHass  yOexkIE€HHOCTh, TOTOBHOCTh K _
Pa3zmuoxeHue u pazButue Poccuiickas
10 8 ciyxeHuro u 3ammre OtedecTBa, OTBETCTBEHHOCTh 3a |

OpraHu3MOB

€ro cyan0y;

3/1EKTPOHHAaA
WKoaa
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(resh.edu.ru)

I'eneTuka — HayKa O
HaCJICACTBCHHOCTH U

OCO3HAHHUE AYXOBHBIX LIEHHOCTEN POCCUHCKOTO
HapoJa;

buonorus -
Poccuinckas

11 2 3/1eKTPOHHas
U3MEHYHUBOCTU c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
LLKOJ1a
OpraHu3MOB 3THYECKOTO MOBEACHHUS, -
(resh.edu.ru)
CIIOCOOHOCTD OIICHUBATH CUTYaLHIO u | Buonorua-
MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUCHTUPYACHh Ha | Poccuiickan
3aKOHOMEPHOCTH
12 10 MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH; 3/1eKTPOHHAA
HacCJIEICTBEHHOCTH
OCO3HAHME JIMYHOTO BKJIAQJa B IIOCTPOCHUE | LIKO/a
YCTOHYHBOTO OYIyIIEro; (resh.edu.ru)
OTBETCTBEHHOE OTHOILIIECHUE K cBouM | bBuonorus -
pOIUATENSIM, CO3JIaHHUIO CEMbU Ha OCHOBE | Poccuiickas
3aKOHOMEPHOCTH N N
13 6 OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEMEHHOMN KU3HU | 3/1EeKTPOHHas
N3MEHYNBOCTH
B COOTBETCTBHHM C TpAAUIUSIMU Hapo10B Poccuu; LWKOJIa
(resh.edu.ru)
buonorus -
ACTETHUYECKOE OTHOUIEHHE K MHUPY, BKIHOYas o
Poccuiickaa
ACTETUKY  ObITa, HAYYHOTO M  TEXHHUYECKOTO
14 I'eneruka gyeaoBeka 3 3/1EKTPOHHasA
TBOPYECTBA, cropra, Tpyna, 00IIIECTBEHHBIX
. LKOANA
OTHOIIICHUH;
(resh.edu.ru)
ONOHUMAaHHE HMOIIMOHAJILHOIO BO3JICUCTBUS | Buonorma -
YKABOU MPUPOJIBI U €€ HEHHOCTH; Poccuiickas
15 Cenekiusi OpraHu3MOB 4 9/1eKTPOHHaA
LLKOJ1a
(resh.edu.ru)
FOTOBHOCTh K CaMOBBIPOKEHUIO B pas3HbIX | Buonorus -
Buorexnonorus u -
16 4 BHJIaX HMCKYCCTBA, CTPEMJICHUE MpPOSBIATH KayecTBa | Poccuiickas

CHHTETHYECKAsT OMOJIOrUs

TBOPUYECKOMN JIMYHOCTH;

3/1EKTPOHHAA
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LKona

(resh.edu.ru)

17 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uupoBbIe
Ne ni/m KoHTpOJbHBI Peanusaumna BOCNUTaTENbHOrO (wipp )
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
e padoThI noTeHUMana ypoKka
pecypcsbl
MOHMMAaHUE U peaau3arus
3I0pOBOTO W Oe30macHoro odpasa
KU3HU (3mopoBoe IIUTaHUE,
coOroieHne TUTHCHUYECKUX
MpaBHII u HOpM, | buonorus -
3apoKJI€HUE U pa3BUTHE . y
. cOamaHCHUpOBaHHBIN pekuM | Poccuiickas
SBOJIIOLIMOHHBIX MPEACTABICHUHN B 4 .
3aHATUA W OTAbIXA, PETYJSpHasi | 32/1eKTpOoHHaA WKoa
ounonoruu
¢busnueckas aKTUBHOCTb), | (resh.edu.ru)
OEepeKHOTO, OTBETCTBEHHOTO W
KOMIIETEHTHOTO ~ OTHOIICHHUS K
COOCTBEHHOMY  (U3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;
MMOHUMaHUE LIEHHOCTHU
MpaBuUJl  HMHAMBUAYaJbHOTO | | buonorua -
. KOJJIEKTUBHOTO 6e3omacHoro | Poccuickas
2 MukposBotonus U €€ pe3ysbTaThl 14
TTOBEICHUS B CUTYyaIMsX, | 3NEKTPOHHAA LKONA
YTPOKAIOMIUX 3/I0POBBI0 M XKU3HU | (resh.edu.ru)
JIIONICH;
OCO3HAaHUE TIOCIEICTBUM M | buosoruns -
. HENpUsITUS BPEIHBIX TPUBBIUEK | Poccuiickan
3 MakposBosntonus u €€ pe3ynbTaThl 6
(ymoTtpebeHus AJIKOTOJISI, | 2/1EKTPOHHAA WKO/Ia
HApPKOTHUKOB, KYpPEHHUS); (resh.edu.ru)
4 [IpoucxoxaeHue u pa3BUTHE KU3HU 15 TOTOBHOCTb K TpyAay, | Buonorma -
Ha 3eMJ'[e OCO3HAHHUEC LICHHOCTHU MaCTepCTBa, Poccumnckas
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Tpynoiooue;

21EKTPOHHAA WKO/1a

(resh.edu.ru)
FOTOBHOCTh K  aKTHUBHOM
JIEATEIIbHOCTH TEXHOJOTHYECKOW U | buonorus -
5 IIponcxokeHHE YeN0BeKa — 10 COLMAJILHOM HaIpaBJIEHHOCTH, | Poccuitckan
AHTPOIIOT€HE3 CIIOCOOHOCTH WHUIIUAPOBATH, | 3/EKTPOHHAA LWKO/A
IUIAHUPOBATh U CaAMOCTOSTENBHO | (resh.edu.ru)
BBIMIOJIHATH TAKYIO JAE€STENbHOCTD;
WHTEPEC K  Pa3IuvYHbIM
DKOJIOTHS] — HayKa O chepam npoeccuoHanbHOM | Buonorua -

6 B3aMMOOTHOIIECHUSX OPTraHU3MOB U 3 NEesATEeIbHOCTH, YMEHHE COBEpIIaTh | Poccuickan
HaJIOPTraHU3MEHHBIX CUCTEM C OCO3HaHHBIM  BBIOOp  Oyaymiel | 3/1eKTpoHHas WKosa
OKpY>Karollen cpenon npodeccun W peanu3oBbIBaTh | (resh.edu.ru)

COOCTBEHHBIC KI3HECHHBIC TUTAHBI;
7 OpranusMsl 1 cpesia OOUTaHUs 9 Buonorusa -
TOTOBHOCTb U CIIOCOOHOCTD K y
Poccumckan
00pa30BaHUIO M CaMOOOPa30BaHHUIO
. 3/IEKTPOHHAA LKA
Ha NPOTSHKEHUU BCE )KU3HU;
(resh.edu.ru)
3KOJIOTUYECKHU Buonorusa -
. menecoo0pa3Hoe  OTHOIICHHWE K | Poccuiickas
8 DKOJIOTHS BUIOB U MOMYJISIUN 9
MPUPOJAE KaK UCTOYHUKY KU3HU HA | 3J1EeKTPOHHaA WKO/a
3emJie, OCHOBE €€ CYIECTBOBAHUSI; (resh.edu.ru)
MTOBBIIICHHE YPOBHS
3KOJIOTUYECKOU KYJIbTYpPBI:
YARTYP buonorwmsa -
npuodpeTeHne OTIbITa y
DKOJIOTHS COOOIIECTB. Poccuitckas
9 12 IUIAHUPOBAHMUsI ~ IOCTYIIKOB U
DKOJIOTHUECKUE CUCTEMBI 9/1EKTPOHHAA WKOA
OILICHKHU ux BO3MOYKHBIX
. . (resh.edu.ru)
MOCIEACTBUN I OKPYXKaroIIel
cpenpl;
10 Bbuocdepa — rinobanbHast sKocucTEMa 6 OCO3HaHue rnobanpHOrO | bBMonorus -
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Xapakrepa JKOJIOTHYECKUX
mpo0JsieM U MyTel UX peleHus;

Poccuickas
3/1IEKTPOHHAA WKO/a

(resh.edu.ru)
CMOCOB6HOCTb  MCNO/Ib30BaTh
npuobpetaemblie Npu  U3y4YeHWUU
6uonormm 3HaHMA M ymeHua npu
peweHnn npobnem, CBA3AHHBIX C
buonorusa -
PaLMOHaNbHBIM 5
Poccumckan
11 UYenosek u OKpyxaromas cpeaa 6 NPMPOAONOAb30BaHNEM
(co6 3/IEKTPOHHAA LKA
cobntogeHve npasua noseaeHua B
A P A (resh.edu.ru)
npupoae, HanpaB/IeHHbIX Ha
COXpaHeHue paBHOBeCUA B
JKOCMCTEMAX,  OXpaHy  BWAOB,
aKocuctem, buocdepnl);
12 PesepBHoe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
Ne
Tema ypoka
n/n
1 buonorus kak KOMIUIEKCHasI HayKa U KaKk 4acTh COBPEMEHHOTO O0IIecTBa
2 JKuBble cucTeMbl M X CBOMCTBA
3 YpoBHEBas opraHu3aius )KUBbIX CUCTEM
4 Uctopust oTkpbITHS U U3ydeHUs KieTku. Knetounas teopus
5 MeToabl MOJIEKYJIIPHO# U KIIETOUHOM Onosoruu. [Ipaktiuueckas pabota «/3yuyeHne MeTo10B KI€TOUYHONW OHOIOTHI
(xpomarorpadusi, snexrpodopes, muddepernuansHoe neHTpudyruposanue, [TLP)»
6 XUMHUYECKUN COCTAB KIETKH
7 MunepanbHbie BellecTBa KJIETKH, UX OHoJorudeckas poiib
8 Oprannueckue BeriecTBa kieTkn — Oenku. JlabopaTopHas pabora «O0Hapy)eHHEe OSIKOB C ITOMOIIBIO0 KAU€CTBEHHBIX PEAKITAM»
9 CaoiicTBa, Knaccupukanys u GyHKIUU OEIKOB
10 Oprannueckue BeIeCTBa KJIETKH — YTJIEBOJIbI
11 Oprannyeckue BeIIeCcTBa KICTKA — JIMITUIBI
12 Hyxneunossie kucnotsl. JJHK u PHK. Jlaboparopnas padota «VccnenoBanre HyKI€MHOBBIX KUCIIOT, BBIIEJIEHHBIX U3 KIETOK
Pa3IUYHBIX OPTaHU3MOBY
13 Crpoenue u pyukuun ATO. [pyrue nykneosunrpudochars (HTD)
14 CexBennpoBanue JIHK. Meroabl reHOMHUKH, TPAHCKPUITOMHUKH, IPOTEOMUKH
15 Mertoapl CTPYKTYpHO# OHOI0THI
16 Tune! knerok. [IpokapuoTndeckas KieTka
17 CrpoeHnue sykapuotudeckoit kietku. [IpakTudeckas padbora «3ydeHne CBOMCTB KIETOYHON MeMOpaHbD»
18 IToBepXHOCTHBIN anmnapar KJICTKU
19 OpnomeMOpaHHbie opraHou bl KieTku. [Ipaktuueckas padota «3ydyeHne ABMKEHUS HUTOIIA3Mbl B PACTUTENBHBIX KIETKaX»




[TosryaBTOHOMHBIE OpraHOU Bl KJIETKU: MUTOXOHIpUH, TutacTuabl. JlabopaTopHas pabora «lcciaenoBanue mia3mMonusa u

20 JIETIIa3MOJIN3a B PACTUTENbHBIX KIETKaX)

21 HemeMmOpanHble opraHou/Ibl KJIETKU

22 Crpoenue U pyHKUIUH s1pa

23 CpaBHuTeNbHAs XapaKTepUCTHKA KJIETOK dykapuoT. JlabopaTopHas padora «V3yueHue cTpoeHHs KIETOK Pa3InIHbIX OPraHU3MOB)

24 AcCUMIIAIHS ¥ TUCCUMIISIINS — JBE CTOPOHBI MeTabom3Ma. Tunsl ooOmMeHa BerecTB. JlaboparopHas padota «3ydenue
KaTaJIUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha MMpUMepe aMIIIa3bl WK KaTajaa3bl)»

75 depMeHTaTUBHBIN XapaKkTep peakiuii KieTouHoro Mmerabonusma. JlabopatopHas pabora «3ydeHue ¢pepmMeHTaTUBHOTO
paciernieH s epoKcHuia BOJAOPOa B pAaCTUTENbHBIX U JKUBOTHBIX KJIETKAaX)»

26 benku-akTuBaTOpbI U OEIKU-UHTUOUTOPHI

27 ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28 dorocuHTE3

29 Xemocunres. Jlaboparopnas padota «CpaBHEHHE NPOLIECCOB POTOCUHTE3A U XEMOCHUHTE3a»

30 Amnaspobnsie oprann3mbl. Bujel 6posxenus. JlaboparopHas padota «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXAHUSD)

31 AdpoOHBIE OpraHU3Mbl. DTallbl SHEPreTUYECKOI0 0OMEHa

32 DHeprusi MeMOpaHHoro rpagaueHTa npotoHoB. Cunte3 AT®: padora nmporonHoi AT®d-cuHTa3bI

33 Peaknum MaTpu4HOro cuHTE3a

34 Tpanckpunuus — Marpuusslid cuare3 PHK

35 Tpancnsauus u e€ Tansl

36 KonupoBanue amunokucnot. Poiabs pubocom B OrocuHTe3e Oenka

37 Opranu3zanus reHoMa y IpOKapuoT U 3YKapuoT

38 MonekyJspHbIE MEXAHU3MBI SKCIIPECCUU TEHOB Y DYKapUOT

39 Bupycel — BHeks1eToUHbIE (POPMBI )KU3HU U o0UraTHele napasuthel. [Ipaktudeckas padora «Co3ganue MOEIN BUPYCay

40 BupycHsbie 3a001eBaHus YeI0BEKa, )KUBOTHBIX, PACTCHUI

41 HanorexHonoruu B 6uonoruu v MeAUIIMHE

42 JKu3HEeHHBIN UK KIIETKHA




43

Martpuunsiii cunres3 JHK

44 Xpomocomsl. JITaboparopHas padota «M3ydueHne XpoMOCOM Ha TOTOBBIX MUKpPOIIperapaTax

45 JleneHnue KJIETKM — MHTO3

46 Tune! knetok. Kapuokunes u nutokunes. Jlaboparopnas padora «HabmogeHne MuTo3a B KJIeTKaX KOHUMKA KOpEIIKa JTyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauus >kM3HEHHOTO IIUKJIA KJIETOK

48 Opranusm Kak €IMHOE 11eJ10€

49 Tkanu pactenuil. JlJaboparopnas padota «3ydyenne TkaHel pacTeHUI»

50 Txanu KUBOTHBIX U uenoBeka. JlabopaTopHas padora «V3ydyeHue TkaHeil >KUBOTHBIX»

51 Opransbl. Cuctemsl opratoB. JlaboparopHas pabota «/3ydeHne opraHoB IIBETKOBOTO pACTEHUS»

52 Onopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opranu3sMoB

55 IInTanne MO3BOHOYHBIX KUBOTHBIX. [ [MIIeBapuTEIbHASA CUCTEMA YEIOBEKA

56 Jlprxanue opraHu3MoB

57 JIprxaHue 1mo3BOHOYHBIX KUBOTHBIX U YEIOBEKA

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHOocHas cuctema o3BOHOUYHBIX )KUBOTHBIX M UEJIOBEKA

60 Brinenenue y opranu3mMoB

61 3ammTa y OpraHu3MOB

62 HNMMyHHas cucteMa 4enoBeKa

63 Pa3npaxuMocCTh U perysiiys y OpraHu3MoB

64 ['yMopasibHast peryJianus ¥ S9HIOKPUHHAS CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @OpMBI pa3MHOKEHUS OPraHU3MOB




66

[TonoBoe pa3zmMHOKEeHUE

67 Meiio3

68 I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JlabopaTopHas pabora «/3yueHune cTpoeHHs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

69 WNHnuBHayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3

70 3akJiaJika OpraHOB M TKAHEW U3 3apOJIbIIIEBBIX JIMCTKOB

71 Poct u pa3Butue xuBoTHbIX. JlabopaTopHas pabora «BbIsiBIeHHE TPU3HAKOB CXOCTBA 3aPO/IBIIIEH TO3BOHOUYHBIX )KUBOTHBIX)

72 PazmHoxeHue u pazButue pacrenuii. JJaboparopnas padora «CTpoeHHe OpraHOB Pa3MHOKEHHUS BBICIIMX PACTEHUI

73 Hcropus cTaHOBIIEHUS M pAa3BUTHUSI TEHETUKU KaK HAyKU

74 OcHOBHBIE TIOHSTHS M CHMBOJIBI TeHETHKH. JlabopaTtopHas padota «/[po3oduia kak 00bEKT TeHETHUECKUX UCCIIEOBAaHU

75 3aKOHOMEPHOCTH Hacje0BaHus Npu3HakoB. MoHorubpuaHoe ckpemupanue. [Ipaktuueckas padbota "M3yduenue pe3yabTaToB
MOHOTHOPUAHOTO CKPEIIUBAHUS Y 1p0o30(uis!"

76 [uTonornyeckre OCHOBbI MOHOTHOPUIHOTO CKPEIIMBAHUS

77 AHanusupyrouiee ckpeniuBanue. HemonHnoe toMmuHMpoBaHue

78 Jurubpuanoe ckpemuBanue. [Ipaktudeckas padbora «3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DUITBDY

79 [uTtomornyeckue OCHOBBI JUTUOPUIHOTO CKPEUTUBAHUS

80 CuernieHHOE HaclleZJOBaHUE TPU3HAKOB

81 XpOMOCOMHasl TEOpUS HACIEIACTBEHHOCTH

82 ['enernka nosa

83 ['eHoTun Kak 1eNoCTHAs cucTeMa

84 I'eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA

85 N3MeHunBOCTH NTpU3HAKOB. BUIBI N3MEHUNBOCTH

86 MoaudukanroHHass K3MEHYUBOCTh

%7 BapuanuoHnsslii psg u BapualionHas kpusasi. Jlabopatopnast padota «HccnenoBanue 3akoHOMepHOCTENH MOIU(PUKALMOHHON

U3MEHUYHUBOCTH. [locTpoeHre BaprualmOHHOIO psA/ia U BApUAlMOHHOW KPUBOW»

88

I'enoTnnnyeckas n3MeHYHBOCTb. KoMOMHATHUBHAS U3MEHYUBOCTD




&9

MyTanuoHHast "3MeH4uBOCTb. [IpakTnueckas padora «MyTtamu y qpo30(uisl (Ha TOTOBBIX MUKpOIIpenaparax)»

90 3aKOHOMEPHOCTH MYTAIMOHHOTO MpOoIEecca. DNMUTeHETHKA U SITUT€HOMUKA

91 I'eneruka yenoBeka. [Ipaktuyeckas padora «CocTaBieHre U aHAIU3 POJIOCTIOBHOM

92 Meto1bl MEAULIMHCKOW T€HETUKH

93 3HaueHne METUIIMHCKON TeHETHKHU B MPEJOTBPAIICHNH U JICYCHUH TeHEeTUYECKUX 3a00JIeBaHMIi YelloBeKa

94 OcHoBHbIE TIOHATHS cenekiuu. JlaboparopHas padota «3ydeHne coOpToB KyJbTYPHBIX PACTCHHI U IMTOPOJT JOMAITHUX YKUBOTHBIX)
95 MeTo/bl ceneKIMoHHOM paboThl. JlaboparopHas padota «/3ydeHne METOI0B CeNEKIIUU PacTEHUI

96 JlocTrKeHMsI CeNeKIUU pacTeHUi U KUBOTHBIX. [IpakTuueckas padora «IIpuBuBka pacTeHui»

97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHNE TEHETHUECKUX PEeCypCoB

98 broTrexHomorus Kak Hayka v OTpaciib Mpou3BoACcTBa. [IpakTuueckas padora «M3yueHne o0beKTOB OMOTEXHOIOTUM»
99 OcHOBHBIE HaNPABJICHUS] CAHTETHUECKON OMOIOTHI

100 XpOMOCOMHas U T€HHasl HHXEHEpUs

101 Menuiackue OMOTEXHOIOTUI

102 Peseprubiii ypok. [loBTopenue, 06001IeHre, cucTeMaTu3aius 3SHaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

Ne
Tema ypoka
n/n

1 OpomtonuonHas teopus Y. Jlapsuna

2 JIBMKyIHe CUITbI 3BOJIFONMM BUAOB 110 Y. JlapBuny

3 Bbopn0a 3a cyiiecTBOBaHMEe, €CTECTBEHHBIN 1 HCKYCCTBEHHBIA 0TOOD

4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH IBOITIOLIMHI

5 DTanbl HBOIIOIMOHHOTO MPOLECCa: MUKPOIBOIIOLUS U MAKPOIBOIIOLUS

6 [Tonynauust — 371€MeHTapHas €AUHULA YBOIIOLUN

. 3akoH reHeruyeckoro paBHoBecus Jx. Xapau, B. BaiinGepra. Jlaboparopnas pabota «BpIsiBieHHEe H3MEHUNBOCTH y 0co0ei
OJIHOTO BUJQ»

8 DnemeHTapHbIe (PaKTOPHI IBOTIOIHA

9 O dexr ocnoparens. IhdekT OyTHUIOUHOTO rOPIIBIIIKA

10 Murpanuu. M3onsaunuu nomynauuid: reorpaduyeckas, Ononoruyeckas

11 EcTecTBeHHbII 0TOOP — HANMPaBIAIOMINKN (PaKTOP IBOTIOIHUH

12 [TonoBoii oT60p

13 [IpucnocobaeHHOCTh OPraHU3MOB Kak pe3ysbTaT MUKpOdBoJtouu. JlaboparopHas pabota «M3ydenue apomopdho30B u
MM0AJAITAlNI Y pACTEHUH U KUBOTHBIX»

14 [Tpumeps! pucocoOaeHH y Opranu3MoB: Mopdosioruueckue, GU3noIorniueckue, OMOXUMHYECKHE, TTOBEICHYECKHE.
JlaboparopHas pabota «IIpucrnocoGneHrs opraHu3MOB 1 UX OTHOCUTEIbHAS 11€TIECO00PA3ZHOCTHY

15 Bun, ero kpurepuu u ctpykrypa. JlabopatopHas pabora «CpaBHeHHE BUJOB 110 MOPHOIOTUYECKOMY KPUTEPUIO»

16 Crpykrypa BUaa

17 BunooOpa3oBanne Kak pe3yiabTaT MUKPOIBOIIOIUU

18 CBs13b MUKPO3BOJIIOLIMH U 3MTHIEMUOIOTUU

19 MakposBosmonus. [laneonTonorndeckre MeToabl U3y4eHUs IBOJIIOIUN




20 buoreorpaduyueckre METObI U3yUEHHUS IBOIIOLUN

21 DOMOPHOTIOTHUECKUE U CPABHUTEIBEHO-MOP(OIOrHYECKIE METO bl H3yUSHHS IBOJIOIIH

22 MonekyaspHO-TeHeTHYeCKUe, ONOXMMUYECKHE U MaTEMaTUIECKHE METObI U3YUCHHUS BOTIOIUU

23 OO0111e 3aKOHOMEPHOCTH BOJIIOIUH

24 AnanTtuBHas paauanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLUU

25 HayuHble runoressl NpoUCX0XKI€HUS )KU3HU Ha 3emiie

26 JloHay4HbIe IPEICTABICHUS O 3aPOKICHUN KU3HU

27 OcHOBHBIE 3TaIlbl HEOPraHUYECKON IBOIIOLIUN

28 ['mnoTe3bl 3apOKICHUS )KU3HU

29 Uctopus 3emun u metoas! e€ uzyuenus. JlaboparopHas padota «V3yyeHne 1 onrcaHue HCKOMaeMbIX OCTaTKOB APEBHUX
OpPraHU3MOB»

30 Hauanbnbie 3Tansl OpraHuyeCcKom 3BOIFOLNUH

31 DBOJIIOLMS 3YKapHUOT

1 OcHOBHBIE 3TaIlbl 3BOJIOIUHN pacTUTENbHOr0 Mupa. [IpakTuyeckas padora «/3yuenne ocoOeHHOCTEH CTPOEHUS pacTeHUI pa3HbIX
OTJICTIOB)»

33 OcHOBHBIE 3TaIlbl 3BOJIIOLUH JKUBOTHOTO MUpa

34 DOBoumonus )KUBOTHBIX. [IpakTiueckas padota «/3yueHne ocoOEHHOCTEH CTPOCHNUS TO3BOHOYHBIX KHBOTHBIX)»

35 PazButue xxu3HM Ha 3eMiie 1o 3paM U eproaaM

36 MaccoBbie BBIMUPAHUS] — SKOJOTHYECKHE KPU3UCHI POIIIIOTO

37 CoBpeMeHHBIH 3KOJIOTUYECKUI KPU3HC, €r0 0COOEHHOCTH

38 CoBpemeHHas cucTeMa OpraHu4ecKoro Mpouuioro

39 OCHOBHBIE CUCTEMATUYECKUE TPYIITbI OPTAaHU3MOB

40 AHTpPOTONOTHS — HAayKa O YeJIOBEKE

41 PazButHe npeacraBiaeHui 0 MPOUCXOKACHUHN YEIIOBEKA

42 MecTo 4enoBeka B CUCTEME opraHndeckoro mupa. JlaboparopHas padora «l3yueHne 0cCOOCHHOCTEH CTPOCHUS CKEIeTa YeIIOBEKa,




CBA3aHHBIX C ITPAMOXOXKICHUCM))

43 JIBrKy1ye CHIIbl aHTPOIIOTEHE3a

44 CooTHouleHrne OMOIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E

45 OCHOBHBIE CTaJU1 AaHTPOIIOTreHe3a

46 [TaneoreneTnka u najeoreHOMMKA

47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKA

48 Yenoeueckue pacel. [Ipaktuueckas padora «3yueHne 5KOJIOTHUECKUX aanTalii 4eIoBeKa»

49 MexIuCUUIUTMHAPHBIE METO bl AaHTPOIIOJIOTUN

50 3apoKICHUE U PAa3BUTUE YKOJIOTHHI

51 Mertonst skonorun. JlaboparopHas pabota «/3ydeHrne METOI0B SKOJIOTHIESCKIX UCCIICIOBAHMIDY

52 3HavyeHHE PKOJOTUUECKUX 3HAHUM /1JIs1 YeJIOBEeKa

53 DKoJyiorudeckue GakTopsbl

54 Aobuotnueckue aktopsl. CBeT Kak 3Koorudeckuit hakrop. JlaboparopHas padora «BeisiBiIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K
BIIMSTHUIO CBETa»

55 AobnoTtnueckue (akropsl. Temrneparypa kak sxonorudeckuii hakrop. JlabopaTopras padora «BrisiBienue npucrnocodaeHuni
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPbI»

56 AbuoTtnueckue akropsl. BiraxkHocTh Kak skonoruyeckuii pakrop. JlabopatopHas pabora « AHATOMHUECKHE OCOOCHHOCTH
pacTeHM U3 pa3HbIX MECT OOMTAHUSD

57 Cpenbl 0OMTaHUsI OPraHU3MOB

58 buonornyeckue puTmMbl

59 ’Kuznennble popMbl OPraHU3MOB

60 BuoTtnueckue hakropsr

61 3HayeHne OMOTUYECKUX B3aUMOACHUCTBUI Ul CYLIIECTBOBAaHHUS OPraHU3MOB B cpeJie OOMTaHUs

62 DKOJOTUYECKHE XapaKTEPUCTUKU TOMYJISIIIUN

63 OcHoBHbIE TTOKa3aTeNIN MOIYJISILIMK: YUCIIEHHOCTb, IUIOTHOCTb, BO3pPACTHAS U MOJIOBAasi CTPYKTypa

64 OcHOBHbIE IIOKA3aTEJIN NOMYJISILMK: POKIAEMOCTD, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUH




65

DKoJorn4eckas CTpyKTypa HOIMyJIALUH

66 JvHamuKa nomyJisiiiuu 1 €€ peryJisiius

67 KpuBbie pocta grcieHHOCTH TOMy sy, KpuBbie BEKHUBaHUS

68 Dkonorudeckas Huia Buaa. JlabopatopHas padora «IIpucrnocobneHust CeMsiH paCTeHHIA K PACCEIICHUIO»

69 Bun xak cucrema nonyJisinui

70 3aKOHOMEPHOCTH MOBEJAEHUSI 1 MUTPAIIUN dKUBOTHBIX

71 Co00111€CTBO OpPraHU3MOB — OHOIIEHO3

72 DKocucrema Kak OTKpbITasi CUCTEMA

73 KpyroBopot BemecTB 1 MOTOK SHEPTUU B IKOCHCTEME

74 OCHOBHBIE TIOKA3aTENIN HKOCUCTEMBI

75 DKOJOTUYECKHUE MUPaMUIbI

76 N3meneHns cooO1ecTB — CYKIIECCHH

77 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbie 5KOCUCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEINEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 VYp6oskocucremsl. [Ipaktiueckas pabota «/3yyeHue u onrcanue ypoosKOCHCTEMBD)

81 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMOJICHCTBUN OPraHU3MOB B SKOCHUCTEMAX

%) MexaHu3Mbl BO3ACHCTBHS 3arpsi3HEHUH pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM, OPraHU3MEHHOM, MOIMYJISIIHOHHOM U SKOCUCTEMHOM
YPOBHSX

83 buocgepa — oOuieruianerapHas 0060104ka 3eMiIu

84 Yuenne B. U. Bepranckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChepsl

86 KpyroBopoThl BenecTB 1 OMOTeOXMMHYECKUE TTUKITBI

87 3oHanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH




88

YcroitunBocTh 6uochepst

89 DKOJIOTUYECKHE KPU3HUCHI U UX TPUUMHBI

90 BosneiicTBue yenoBeka Ha 6nochepy

91 AHTpONOreHHOe BO3/1€UCTBUE HA PACTUTENbHBIN U )KUBOTHBIM MU

92 OxpaHa npuposl

93 OcHOBHbIE IPUHLUIIBI YCTOWYUBOTO PAa3BUTHS YEJIOBEUYECTBA U IIPUPOIbI

94 ParmonansHo€ PUPOIOIONB30BaHUE U COXPAaHEHUE OMOJIOTHYECKOT0 Pa3sHOO0pa3us 3eMiu
95 O60061enne 1o Teme «MUKPOIBOIIOLUS U €€ Pe3yIbTaThD»

96 O600menue mo Teme «MaKpOodIBOIIOIKUS U €€ PEe3yJIbTAThI»

97 O606menne no Teme «IIponcxoxaeHne U pa3BUTHE KU3HU HA 3eMIIe»

98 O606menue no Teme «IIpoucxoxaeHne yenoBeka — aHTPOIIOTEeHE3)

99 O06o00611eHHE 110 TeMe «DKOJIOTHsI — HayKa O B3aUMOOTHOILIEHHUSIX OPraHU3MOBY»
100 O6006menue mo Teme «OpraHu3Mbl U Cpelia OOUTaAHUS

101 O6006menne 1o TemMe «DKOJIOTHSI BUJIOB U TOMYJIISIIHI»

102 O6o06menue no Teme «brocdepa — rmodanpHas SKOCHCTEMa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME










