TI'ocynapcTBenHOe 0101:KeTHOE 00111€00pa30BaTeIbHOE YUPeKIeHUe
cpeaHsisi 001eo0pa3oBaTe/bHasA MKoJa Ne 4
umenu I'epost CoBerckoro Cor3sa /l. I1. JleBuna
ropoackoro okpyra Coizpanb Camapckoii o01acTu

PACCMOTPEHA IIPOBEPEHA YTBEPKJIEHA
Ha 3aceaHUU METOUYECKOrOo 3amecTuTeNb TUPEKTOPA K MCTIOJIB30BAHHUIO
00bEIMHEHHS yaUTENeH o YBP B 00pa30BaTEIHLHOM MPOIIECCE
€CTECTBEHHO-HAYYHOTO LKA Hupexrop I'OY COIL Ne 4
Tpotokon Ne 1 H.H. Tomb6acosa r.0 Ce3panp

0T «25» aBrycra 2025 r.

«27» aprycra 2025 1. C.IO. TuroBa
ITpukaz Ne 800-O1
oT «29» aBrycra 2025 .

PABOYAS ITPOI'PAMMA

y4eOHOro npeamera «buosorusi. YriayoJjieHHbIH YPOBEHb)

s ooygaromuxest 10 —11 kiaccos

O="T'bOY COLU Ne 4 r.0. Cbi3paHb
", CN=TutoBa CBeTnaHa
KOpbeBHa, E=zu_school4 szr@
63edu.ru

00cdcb34f97ead7afb
‘l ‘\ 2025.09.12 21:59:52+04'00'



HOACHUTEJBHASA 3AITUCKA

[Iporpamma mo yueOHOMY mipeamety "buomnorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero odumiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDeaepanabHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoanuu B Poccuiickoit deneparumy,
dI'OC COO, Konnenuum mnpenojaBaHusi ydyeOHoro mnpeamera «buomnorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHoil paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHs uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOU o0iacTu «EcTtecTBeHHO-
HayuyHbele TipeameThl». CornacHo mnonoxeHusmM OI'OC COO mnpodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepennmanmn  00ydeHUsT Ha YPOBHE cpefaHero oOmiero oOpa3oBaHHs U
IpU3BaHbl OOECIEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
001MM, cpeTHUM MPOGEeCCHOHAIBHBIM U BBICIIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 JTHX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSA3aHHBIX C MPOQOpUEHTAIUCH OOYYaIOMUXCSd W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAay4YHOTO 3HaHHs, CBA3aHHOTO C OMOJIOTHEH,
MEIULIMHON, YKOJIOTUEU, TICUXOJIOTUEN, CIOPTOM MJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOHoMy mnpenmetry "buonorusa" nmaér mpeacrtaBieHHE O
HeNMu U 3ajadax u3ydeHust ydeOHoro mnpeamera «buosnorus» Ha yriayOnéHHOM
YpOBHE, OnpeessieT 00s3aTebHoe (MHHBAPHAHTHOE) MIPEAMETHOE COAEpKaHUe, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TMOCIE0BATENbHOCTh M3YyUYEHHs] Y4EeOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€W, JIOTUKM Yy4yeOHOro mpolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcsi. B mporpamme mno Ouonoruu
peain30BaH MNPUHIUI IPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOTOo  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpUBaeTcs
HaIpaBJIC€HHOCTh HA  MOCIEAYIOIIEee pa3BUTHE OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM 00pa3e >XKHU3HH, Ha
BOCIMTaHHE OEpEeKHOTO OTHOLIEHHS K OKpYyXKawolled mnpupogHoi cpeae. B
nporpaMme Mo OHMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTra
«buonorusiy B peanuszanuu  TpeboBanuii PI'OC COO k mnIAHUPYEMbIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUsS U B
GbOopMHpPOBaHUHM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIHHOU  JIESITEIILHOCTH
00yYaroImMXcsi MO0 OCBOCHHUIO COJIEpKaHUsI OHOJIOTMYECKOro O0pa3oBaHUsI Ha
YpOBHE CpeAHEro 00IIero 0opa3oBaHusl.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOuiero oopa3zoBaHus
3aBeplIaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



paciidpeHue U yriayOleHue 3HaHWWi OOYyYaroIIUXCS O KUBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUA U OWOJIOTMH Pa3BUTHS,
TeHETUKH, CEJCKIIUN, OMOTEXHOJIOTUH, SBOTIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yyenue ydeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYAIOIIMXCS K MOCIEIYIOUIEMY MOJIYYEHUIO
OWonmornyeckoro  oOpa3oBaHMS B  By3aXx W OpraHU3ANMSIX  CPEIHETO
npogdeccuonanpsHoro oopazoBanusi. OCHOBY €0 COAEpX aHHUS COCTABIISAET CHCTEMA
OMOJOTUYECKUX  3HAHWUW, TOJYYEHHBIX TMpPU  HU3YyYEHUU  OOYyHAIOUIMMUCS
COOTBETCTBYIOIIMX CUCTEMATUYECKUX Pa3/ieIOB OMOJIOTMU HA YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BUTHE. Tak,
paciiMpeHbl U yriayOjeHbl OWOJIOTUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me YesOBeKa, OOMIMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOXXHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HWHTETparus OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSAMM, IOJYYEHHBIMH OOYYaIOIIMMUCS TMPHU H3yUYE€HUU
bu3uKY, XUMHH, TeoTpaduu 1 MAaTEMATHKH.

Ctpykrypa mporpaMmbl 1o yueOHOMy mpeametry '"buonorus" otpaxkaer
CHUCTEMHO-YPOBHEBBIII M JBOJIIOIMOHHBIA MOAXOAbl K M3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CHUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliy, SBOJIIOIIMA OPTaHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHOJIOTMYECKOro pa3zHooOpa3us miaHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OHOJOTHMH, SMOPHOJIOTUU U
OMOJIOTUN PAa3BUTHSI, TEHETUKU U CEJIEKIUU, OMOTEXHOJIOTMH U CHUHTETUYECKON
OMONIOTHY, AKTyaIM3UPYIOTCS 3HAaHWUS OOydJaromuxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usnosoruu uenoBeka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHUE, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyebnsiii npeamer  «buonorus» mnpuszBaH  00eceuYUTb  OCBOEHHUE
oOy4aromuMucss OMOJIOrMYECKUX TEOpUl U 3aKOHOB, UACH, TPUHLIUIIOB U MPaBUIL,
JIekKaAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KApPTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOIYJIALHUH,
OMOLIEH03a, SKOCUCTEMbI, O BBIAAIOUIUXCS HAYYHBIX JOCTHKEHUSAX, COBPEMEHHBIX
UCCJIeIOBAHUSX B OUOJIOTUY, MIPUKIIAHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHu. J{is
pa3BUTUS M TOJJEpXKaHUS HHTEpeca oOyyaroumxcs K OWOJIOrMH Hapsay co
3HAYUTENIBHBIM O0BEMOM TEOPETUUYECKOTO0 MaTepuaia B COACPXKAaHUHU MPOTPaMMbI
o OMOJIOTMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUSA
TOM WM MHOW oOnacTh OWUOJNOrMH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
yUEHBIX B PEIICHUE BAXKHEUITNX OMOJIOTHIECKUX U IKOJIOTUIECKUX MPOOIIEeM.



Lenb u3yuenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaloIUMUCS 3HAHUAMHU O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pA3HOTO paHra W MpHOOpEeTeHHuEe YMEHH
UCIIONIb30BaTh TH 3HaHUsA B ()OPMHUPOBAHMM MHTEpECa K OMpPEeIEHHON obiacTu
po(heCCHOHANFHOW JAESITEFHOCTH, CBSI3aHHOW C OWONIOTHEH, WM K BBIOODPY
y4eOHOTO 3aBEACHUS IS TPOJIOJKEHUS OMOJIOTHIECKOTO 00Opa30BaHuUs.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yIIyOIEHHOM YpOBHE 00ECTICUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CUCTEMBbl OMOIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICIIIUAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IPaBHUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KIJIETKa,
OpraHu3M, MOMYJIAIUS, BUJ, OMOTE€OLICeHO3, Orocdepa); 0 BEIAAIOMIUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIICOBAHUAX B OMOJIOTHH;

O3HAaKOMJICHHE OO0Yy4arouMxcs C METOAAMM TMO3HAHHUS >KUBOM TMPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHUH, SMOPHUONOTMM W OHOJOTHH pa3BUTHUSA, TE€HETUKH U
CEeJICKINH, OWOTEXHOJIOTUM W CHHTETHYCCKOW OWONOTHH, TalCOHTOJIOTHH,
DKOJIOTUM);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEICHUS  OMOJOTHYECKHX
ucceNoBaHuil B Jabopatopur W B mpuponae (HaOMOneHHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJiIcHUE OOYYAIOIIMMHUCA YMEHHUSMHU: CaMOCTOSITENIbHO  HAXOIWTh,
aHAJIM3UPOBATh W HCIIOJNB30BATh OHMOJOTHYECKYI0 HH(GOPMAIUIO; TOJIB30BATHCS
OMOIOTHYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW, YCTAaHABIMBATh CBA3b MEXKIY
pa3BUTHEM OHOJOTUM ¥ COLMAIBbHO-)KOHOMUYECKUMU U  3KOJIOTHYECKUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHMBATH IOCJEICTBUS CBOEH JAESITENBHOCTH IO
OTHOIICHHUIO K OKPYXKAIOUIeH NPUPOTHON cpene, COOCTBEHHOMY 3I0POBBIO U
3MI0pPOBBI0  OKPYXAIONIMX JIIOJeH; OOOCHOBBIBAaTH M COONIOJATh  MEpPBI
npo(UIaKTUKH MHPEKIMOHHBIX 3a00JIeBaHUM, MpaBuila MOBEACHUSA B MPUPOJE U
obecrniedyeHrs 06€30MacHOCTH COOCTBEHHOM KM3HEACSITENPHOCTH B UPE3BbIYaHbIX
CUTyallUsiX TNPUPOAHOIO W  TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIC HAyYHBIC OTKPHITUS B 00J1aCTH OMOJIOTHH,

pa3BuTHE y 00YYaIOMINXCSI MHTEIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIECCE 3HAKOMCTBAa C BBIJAIOUIMMUCS OTKPBITUSAMU W COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OHOJIOTMH, pEHIaeMbIMU €10 MpobiieMaMu, METOIO0JIOTHEn
OMOJIOTHYECKOTO UCCIIeIOBaHMUS, MIPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICTIOBAaHHM, PEIICHUsI OMOJOTMUECKUX 3a/1a4, MOACINPOBAHNS OMOJOTHIECKIX
00BEKTOB U MPOIECCOB;



BOCIHUTAaHHE y 00YyYarOIIMXCsl LIEHHOCTHOTO OTHOLIEHUS K KUBOM MPHUPOE B
LIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUIECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIed KyJIbTYphl TMOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUH (COONIOJICHIE TMpaBWJI TMOBEACHUA B TMPUPOJE, OXPaHBI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/10POBbS
OKpyXXarolmux Jiojaer  (cobmoaeHus wMep mnpoduiIakTUKH — 3a00JIEBaHMM,
obOecrieueHrne OE€30MaCHOCTH JKU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUI U YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHHE  YCIOBUM  JJI1  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
VHIUBUIYaJIbHON o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocyeayonemMy npoecCHOHaTbHOMY CaMOOINPEEICHUI0, B COOTBETCTBUHM C
WHIMBHUIYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4nMca0 YacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHUH HA YTriayOJIeHHOM
ypOBHE cpemHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HeJeto).

OT60p opraHu3anMoOHHBIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COAEep aHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B OpraHU3alUsAX CPEIHEro
po¢heCCUOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyrayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJIEHHUE JTA0OpPATOPHBIX M MpakTudyeckux padot. Takxke ydactue
00y4aromuxcsi B BBIMOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIEI0BATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENICTCs y4YUTeJIeM Ha OCHOBE HMEIOLIUXCA
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Copnep:kaHue IporpaMMbl, BBIICIIEHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyiapcTBeHHoM utoropoi arrectamuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Owonornu.  buonormyeckue HAyKM W HU3ydyaeMble HMH  MPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIAIHBIE W TMOHCKOBBbICE HAy4YHbIE HCCICIOBAHUSI B
OHOJIOTHH.

3HadeHre OMOJOruK B (POPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OuWosorueil. 3HadyeHUE OMOJIOTHH B
MPAKTUYECKOM JICSITEIbHOCTH YEJIOBEKA: MEJHUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIILIEHHOCTH, OXPAaHE NPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. [1aBnos, 1. 1. Meunukos, H.
W. BaBwiios, H. B. Tumodees-PecoBckuii, J[xx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTteMbl Kak mpenMer u3ydeHus: Ouosnoruu. CBONCTBAa KUBBIX
CHUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb,
CJIOKHOCTb W YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEICHUE, Pa3IPa)KUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOMYJISALIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(Ouoreonienotuueckuii), oOmochepusiid. Ilpomeccrl, mpoucxopsimue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIeCTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHAX OpraHU3alUu.

N3ydenne xuBbIXx cucTeM. Metoasl Ouomornyeckoil Hayku. Habmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTH3alus, MeTaaHanus. [loHsTue o 3aBUCUMON U
HEe3aBUCUMOM mnepeMeHHou. [lmanupoBanue skcnepumenTa. I[locranoBka wu
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosiormueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH IMOJTYYEHHBIX
pe3ynapTaroB. IlpUuMHBI UCKaXEHUS PE3yIbTAaTOB »JKcrepuMeHTa. [loHsaTne
CTaTUCTHYECKOr'O TECTA.

JdeMoHcTpanuu



Tabmunpr w cxembl: «OCHOBHBIE TpPHU3HAKH KU3HWY», «buonornueckue
cucteMbl», «CBOHCTBa JKMBOM MaTepun», «YPOBHH OpraHU3alMU >KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeYecKoro opranusmay, «buoreonenos», «buocdepay, «Metomb
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  MPOBEIACHHS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpykTypHO-QyHKIMOHANbHAs eIWHUIA KuBoro. lcropus
otkpbITHs Ki1eTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Hlneiinen, P. Bupxo). OCHOBHBIEC MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJISAPHONM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHS,
xpomatorpadusi, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHas MUKpockonus. Kongoxanvuas muxpockonus. Bumanvnoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MUKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOTIUI.

OOopynioBaHHEe: CBETOBOM MHMKPOCKON, MHKPOIPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmansHoe IeHTPUYrupoBaHuUe,
[ILIP)».

Tema 4. XumMmuueckasi Opranu3anus KJIeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Bonma m €€ posib Kak pacTBOpPHUTENA, pEareHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TEIUIOperyisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrHyecKas
poJib. POsib KATHOHOB M @aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEpPTUYHAs
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss OenkoB.
buonornueckue Gpynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJTUrocaxapuabl U MOJUCAXAPU/IBIL.
OOmuit  mnaH CcTpoeHuss H  (UBHKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GyHKINU YTII€eBOJOB.

Jlununel. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukanys TUIuIo0B.
Tpurnuuepunbl, QGocPoiunuabl, BOCKH, CTepouabl. buonorudeckue ¢GyHKUIUU
munuaoB. OOmue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hykneunossie kuciotel. JJHK u PHK. CTpoeHue HYKJIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cniupans. MectonaxoxaeHue u ouosorndeckue ¢pynkuuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyiabl AT®. Makposprudyeckue cBsi3u B Mojekyine ATO.
buonorunueckue gpynkunn ATD. BoccTaHOBIEHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
kietrke. [pyeue mykneozuompugocghamer (HT®@). CexBenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKy, NPOMeoMUKU.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYphl OWoMomekyn. Mooeruposarnue
CMpPYKmMypsl U QYHKYUll OUOMONEKYN U Ux Komniekcos. Komnviomepuwiii ouzaun u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. [Ipy3unep.

Huarpammebl:  «PacnpeneneHne XUMHUYECKUX JJEMEHTOB B HEXKHBOU
npupoze», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckass TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BellecTBa B cocTaBe OopraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBooB», «CTpoeHne MOJIeKyn JMnuaAoBy», «HyKIEeMHOBbIE KHUCIOTBD»,
«Ctpoenne Monekyisl ATOy.

O6opynoBanne: XUMAYECKasl MOCyAa U 000pyTOBaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lccrmemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. CTpoenue u QyHKIMH KJICTKH

Tumbel KIETOK: JyKapuoTHYecKas M mpokapuotuyeckas. CTpykTypHO-
(GyHKUIHOHAJIBHBIE 00pa30BaHUs KJIETKH.



CrtpoeHue mpoKapuoTUIECKOM KieTku. KineTouHas cTeHka OakTepuii u apxen.
Oco0eHHOCTH CTpOEHUs TeTepoTpOPHON U aBTOTPOPHOM MPOKAPHOTHUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTHUYECKYI0 MEMOpaHy: MacCHUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBINA (IIEPBUUYHBIA U BTOPUUYHBIN
akTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwuii-
KJIMEBOTO Hacoca. DHAOIMTO3: MUHOLMTO3, (¢aroruros3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U PyHKIIMHU KJIETOYHON CTEHKU PacTeHH, rprOoB.

[uromnasma. [{urozomns. [utockener. JIBuxkenune nuromniazMbl. OpraHou/bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: SHAOIMJIa3MaTHYecKas CeTb
(BIIC), anmapar T'onbaxu, JM30COMBI, UX CTpoeHHe M (QyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKU. CTpoeHue rpaHyIsipHOTrO PETUKYIyMa.
Mexanuszm nanpasnenus 6eaxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA) — SHAOIUIA3MATHUYECKUN
petuxkynym. CekpetopHas ¢yHKIMs anmapata ['onbmxu. Moodugurkayus denkos 6
annapame [ onvoxcu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWJABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTUJIBIL.
Ipoucxooicoenue mumoxonopuii u naiacmud. Cumobuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHApPUM W 1uiacTuia. IlepBuuHbIe,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X0pomiaacTbl, XpOMOILIACTHI, IEHKOIIACTHI BHICHIMX PACTEHUM.

HememOpannbie opranouasl kietku CtpoeHrne W GyHKIUA HEMEMOpaHHBIX
OpraHouJI0B KJIETKH. Pu6ocombr. IIpomesxcymounvie Qunramernmul.
MukpodunamMeHTbl. Axmunogvie Mmuxkpoguiamenmol. MBIIICUHBIE  KICTKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleunblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CTpoeHWe U JBWKEHHUE JKTYTHKOB U PECHUYEK. MUKpOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpOQDUIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3Mma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHbiii OenKOBBIM MaTpukc. [IpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpoMocoM B uHTepha3sHOM sape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBI. /JJuHamuka s0epHou 000104Ku 6 mumosze. Aoepnulil
MPAaHcnopm.

Krnerounsle BkitoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmumpl u cxembl: «CTpoeHHE 3YKApUOTHUYECKON KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CTpoeHue
MUTOXOHIPUMY, «SAapoy», «CTpoeHne NpOKaApUOTUIECKON KIECTKUY.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTraHU3MOB).

IIpakTueckasi padora «l3yyeHue CBOMCTB KJIETOUHOH MeMOpaHbD».

Jlabopatopuass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckass  padora  «/I3ydyeHne  ABWKEHUS  LUTOIIA3Mbl B
PACTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BelecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCCUMUIISILIAS ¥ TUCCUMUIISIIIASL — JIBE€ CTOPOHBI MeTabonmu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOMHBIN W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
nporeccax. JHepreruueckoe oOecriedeHne kieTku: mnpespameHue ATD B
oOMeHHbIX Tmporeccax. DepMeHTAaTUBHBIA XapakTep peakluil KIETOYHOIO
MeTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otanunsa ¢pepMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaKkiuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHMYECKUX BemiecTB B KieTke. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo20 yenmpa. Poiab XJI0pomIacToB B mpoiiecce
¢dorocunTesa. CretoBasi u TeMHOBast (aszbl. Pomoodvixanue, Ci.,, Cy. u CAM-munuvl
¢domocunmesa. 1IpoayKTUBHOCTh (oTOCHHTE3a. BiusHue pa3nuyHbiX (hakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HuTpuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Buaesl Oposkenus. I[IponykTbl OpokeHHS M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEN.

AnpobHbie OpPTaHU3MBI. Orarbl DHEPrETUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN ATAN. [ TMKOIN3 — OECKUCIOPOTHOE PACUIEIUICHUE TITHOKO3bI.

buonornyeckoe okuUcieHne, Wi KIETOYHOe JAbixaHue. Poab MUTOXOHApUHN B
npoiieccax ouosoruyeckoro okucienus. [uknmnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Ouepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaselr. IlpeumyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsrl: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, I[1. Mutuemn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «@OTOCUHTE3», «DHEPreTudecKuil oomen», «bruocunres
oenka», «Ctpoenue pepMeHTa», « XEMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME JISI MPUTOTOBICHUS
MIOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopaTtopnas pa6ora «M3ydyeHne (HEepPMEHTATUBHOTO pPAaCILCIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE POTIECCOB OPOKECHUSI U TIBIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus U peajusanus e€ B KIeTKe

Peakunn marpuuHoro cuHtesa. [IpMHIMI KOMIUJIEMEHTAPHOCTU B PEAKLIMUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW MHGoOpManuu. ['eHeTnuecKkui
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoma y
MIPOKApUOT U 3YKapHOT. Peryisinus akTUBHOCTM T€HOB Yy NHpoOKapuoT. ['mmortesa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanusmvl IKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsuus oOMEHHbBIX
npolueccoB B kieTke. Knetounslii romeocras.

Bupycer — HekneTounsie HOpMBbI KU3HUA U 00HUraTtHeie mapasutbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3a0oneBanust yenoBeka, KUBOTHBIX, pactenuit. CITMJ], COVID-
19, conmanbHbIe U METUIIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpYKmMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmasKu 1eKapcms.



JdemoHCcTpauuu

[Toptpersr: H. K. Konsuos, /. . IBanoBCKuU.

Tabmuubr u cxemsl: «buocunres Genkay, «l eHeTnueckuii kKoa», «Bupyce,
«bakTepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoiasl u perymauus. Wutepdaza um muros.
Oco0eHHOCTH TMpOIIecCOB, MpPOTEKAMMX B uHTepdaze. IloaroroBka KIeTKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTHUYECKUN),  CHUHTETUYECKHUH WU
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanwms. IIpunnunsr penmmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanusm pernukanun JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TeromMepaza. XpPOMOCOMHBIM Ha0Op KIETKM — KapuoTHUIll. JIUTJIOWAHBIA W
rarionHbli  HaOopbl XxpoMocoM. ['omonoruuynbsie Xxpomocombl. [losoBbie
XPOMOCOMBI.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunel Mmuto3a. KapuoknHes u nuToknHe3. buosiormdueckoe 3HaueHue
MHUTO3A.

Perymamua mutorndeckoro nukiia kietku. [Iporpammupyemas kietouHas
rudesnb — anomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHaNbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgepenyuposku, cmaperus u eubenu kiemox. «lugposas
KllemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.

JdemoHcTpanumn

Tabmuubl u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CrtpoeHue
xpomocom», «Pemnukarusa JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIILIKA JTYKa.

JlaGopaTopnass  pabora  «M3ydyeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEnapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpErapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornueckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKJIETOYHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OCcOoOEHHOCTH  CTPOEHUSI U JKU3HEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OIAHOKJIETOYHBIC
BOJIOPOCIH, APYTHUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocCBA3p 4YacTEll MHOTOKJIETOYHOIO OpraHvm3Mma. TKaHHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
MOKPOBHAs, TMPOBOASAIIAs, OCHOBHas, MexaHuyeckas. OCOOCHHOCTH CTPOEHUS,
GyHKIUN 1 pacIiooKeHHs TKaHEeH B OpraHax pacTeHUM.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIUATEIUAJIbHAS,
COCIMHUTENIbHASA, MblleuHas, HepBHasi. OCOOCHHOCTH CTpoeHUs, (QYHKUUN U
PacIoNoKEHUSI TKAaHEN B OPraHax KUBOTHBIX U YEIOBEKA.

Opransl. BereratuBHble W TI'€HEpaTWBHBbIE OpraHbl pacTeHuil. OpraHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBr>keHuMe  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHUYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX pPaCTEHUIL:
TPONMU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHast cucrema. Peduiekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iuranne opranusmoB. llormomeHue BOABI, YIVIEKHCIOrO rasa H
MUHEPAJIBHBIX BELIECTB pacTeHUAMH. lIuTaHne >KMBOTHBIX. BHyTpHunosioctHoe u
BHYTPHMKJIETOYHOE MNHILeBapeHue. I[luTtaHne MO3BOHOYHBIX >KMBOTHBIX. OTIEmbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. IlnmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. [[pixarenbHasi NOBEPXHOCTD.
XKabepHoe u néroynoe npixanue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE ~ YCJIO)KHEHHE CTPOEHUS JIETKMX I103BOHOYHBIX JKMBOTHBIX.
JpixarenbHass cUCTEMA YeENOBEKa. MeEXaHW3M BEHTWIALMU JIETKUX Yy NOTUL U
MJIEKOMUTAIOMUX. Perynsamus apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y KHUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI TTO3BOHOUHBIX >KMBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Beigenenne y opranumsmoB. Beinenenue y pacrenuil. Beigenenume y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. OuibTpanus,
CeKpelurs U 00paTHOE BCAChIBAHUE KaK MEXaHWU3Mbl paOOThI OPraHOB BbIJIEICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM M BBIAECIMUTENBHON cUcTeEMaMU. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX M 4enoBeka. [louku. Ctpoenne u GyHKIMOHUPOBAHUE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1IUThI. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M KX HPOU3BOJHBIE.
3amuTa opranu3ma ot Oosnesned. iMmyHHas cuctema yenoBeka. KieTtounslii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUUecKui
UMMYHHTET. Teopusi KJIoHaIbHO-celeKTUBHOTO uMMmyHuTera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocnnasiutesbHble OTBETHI OPTaHU3MOB. PoJib BpOXKIAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts u perymsuusa |y  OpraHusmoB. Pasznpaxummocts y
OJHOKJIETOYHbIX Opranu3MoB. Takcucel. PazmpaxkumMocTe u  perymsiuusa y
pacteHuii. PocToBble BemecTBa U UX 3HaYCHHUE.

HepBuast cucrema u pednexkrtopHas perynsuuss y KUBOTHbIX. HepBHas
cucTeMa M €€ OTHEsbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y XKHUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pedekc u
pednexkropHas ayra. besycinoBHbIe U yCIOBHbBIE PE(IIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SHOOKPMHHONM CHUCTEMBI M KX TOPMOHBI. JleHCTBHME T'OPMOHOB.
B3aumocBs3p HEpBHON U SHIOKPUHHON cucteM. [unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. 11. [Tainos.

Tabmumpl 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreimme», «Opranbl LIBETKOBBIX PACTEHHII»,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe CcTelms»,
«CTpoeHue JNUCTOBOM TMIACTUHKNY, «TKaHW >KUBOTHBIX», «CKEJEeT YeIOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CHUCTEMaY, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctema», «HIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBDY,
«Mmmynurer»,  «Kumeunononoctuele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPBI»,
«CTpoeHue minaHapum», «BHyTpeHHee cTpoeHue M0kAeBOro 4epBs», «HepBHas
cucteMa poiO», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



OO6opynoBaHME: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl OJHOKIECTOYHBIX
OpraHu3MOB, MHKpOINpenaparbl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXHUX, KUBBIE 3K3EMIUTIPhl KOMHATHBIX PACTEHUM, repdbapun
pacTeHWil pa3HbIX OTAEJOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIMM OECrO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
obopynoBaHue ISl IEMOHCTPAIIMN TTIOYBEHHOTO U BO3AYIITHOTO MUTAHKS PACTCHUIA,
pacileruieHus Kpaxmana U 0eJKoB Moj AecTBUEeM (hepMEHTOB, 000pyAOBaHUE IS
JIEMOHCTPALMU OIIBITOB 10 M3MEPECHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIA TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. Pa3mHoKeHre ¥ pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOKEHHUS OPraHuM3MoOB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOKEHHUS: TMOYKOBAHHWE,  CIIOPYJISINSA,
dparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KIeTkH, Wau rametbl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. buomornyeckuii CMbIC
M€i03a M II0JOBOro Ipouecca. MelWo3 M €ro MecTo B JKU3HEHHOM IUKIIE
OpraHu3MOB.

[IpenzapoaspiieBoe pa3Buthe. ['amerorenes y »kuBOTHBIX. [10JI0BBIE KeEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorene3. CTpoeHue
MTOJIOBBIX KJIETOK.

OmiogoTBOpeHHEe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JlpoOmenwe. Tumbl  apoOieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJIEHUS MIICKONMUTAIONIUX. 3apOJIbIIICBhIE JIMCTKU
(ractpynsnus). 3akiiajika OpraHOB M TKaHEH U3 3apo/IbIIIEBbIX JTUCTKOB. B3auMHoe
BIIMSIHUE dYacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHANBHAS HWHIYKIIHS).
3akyagka IUIaHA CTPOCHUSI JKMBOTHOTO KaK  PE3yJibTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TEHOB. BrusHue Ha >MOpHOHATBHOE pa3BUTHE PaA3IUYHBIX
(haKTOPOB OKPYKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. Ilpsmoe wu
HempsiMoe pas3BuTue. PaszButue ¢ metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOe 3HAaYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHUSI, UX PACHpOCTpaHEHHUE B MpUpoje. Tumbl pocTa KUBOTHBIX. DakTOpHI
PETYISIUU POCTA JKUBOTHBIX M YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [leprnopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHune u pasButue pacteHuil. ['amerodut m cmopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. OOpa3oBaHue cmop B TMpoIecce Menosa.
['ametorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /|BOiHOE OIIOAOTBOPEHHUE Y IIBETKOBBLIX pacTeHuil. O0pazoBaHue u
pPa3BUTHE CEMEHU.

MexaHnu3MBbl pETyISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. Inemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOxeHue», «Tumbl Oecnosioro
pa3sMHOXEHUD», «Pa3sMHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBD,
«PazmHokeHue runpel», «Meito3», «Xpomocomely, «I'ametorenesy», «CtpoeHue
SIMIEKIIETKH U crepMaro3oniay, «OCHOBHBIE CTaguu OHTOreHesa», «llpsimoe u
HenpsiMoe pasButue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTHe JIATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y UBETKOBBIX PACTCHUN,
«CTpoeHue CeMsiH OJHOJOJBHBIX U JBYJOJBbHBIX pPacTEHUI», «KU3HEHHBIN ITUKII
MOPCKOM  KamycTbDy, <« KM3HEHHBIM UHMKI MXa», <« KW3HEHHBIM  IUKI
MarnopOTHUKAY, « KU3HEHHBIN LIMKII COCHBDY.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK H
CIIEpPMATO30MU10B, MOJENb « LMK pa3BUTHS JIATYLIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MUKPOIIpEnapaTaxy.

IIpakTnyeckass padora «BbIsBIEHHE MPU3HAKOB CXOJCTBA 3apOAbIILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSA BBICHINX
pacTeHu».

Tema 11. I'eHeTMka — HayKka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. PaGotsr I
Menpgens, I'. ne ®puza, T. Moprana. Poinb 0T€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomberioBa, H. 1. BaBuniosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAsI JIMHUSL, THOPHUIbI, TEHOTHII, (DEHOTHII.



OCHOBHbIE =~ METOABI  T€HETHKH: THOPUIOJNOTUYECKUH,  IUTOJOTUYECKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmus! u cxeMbl: «MeToIbl TeHETUKIY, «CXEeMBbI CKPEILIUBAHUSY.

JlaGopaTtopnass padora «/[po3oduna kKak OOBEKT TI'€HETUYECKHUX
HUCCIIEI0OBAaHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBbiii 3akon MenHnpenss — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokosjeHus. [lpasuno nomuaupoBanus. Bropoit
3aKkOH MeHJens — 3aKOH pAacIIEIUICHUs NPU3HAKOB. lluTosOrHueckue OCHOBBI
MOHOTMOPHUIHOTO CKpEIMBaHus. [ UI1oTe3a YNCTOTHI TaMeT.

AHanuzupytoniee ckpenBaHue. [IpoMeKyToUHbIi XapakTep HaclieJOBaHU.
Pacmiennenune npu3HaKkoB py HEMOJIHOM JOMUHHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HaclleOBaHUsl ~ Npu3HakoB.  llurosornyeckue  OCHOBBI  JUTHMOPUAHOIO
CKpELIMBaHU.

Cueruiennoe HacneaoBanue npusHakoB. Padotsl T. Moprana. CuemnieHHoe
HACJICJOBAHWE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy IeHaMH. XPOMOCOMHAas
TEOPHsI HACJIECTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M ONpEIEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporameTHsld moJ. ['eHermdeckas
CTPYKTYypa MOJIOBBIX XpoMOcOoM. HacnenoBaHne Npru3HakoB, CLENJIEHHBIX C IT0JIOM.

['eroTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIN aiIeau3M. B3auMoaencTBue HEAUIEIbHBIX TI'€HOB.
Kommnementapaocts. Onucras. [Toamumepus.

['eHeTMYECKUMI KOHTPOJIb PA3BUTHUS PACTECHUM, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIIHI.
['eHeTnYecKkre MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO3SIMH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeTnueckue acmneKkTbl KOHTPOJS U
MU3MEHEHUs HaCJIEICTBEHHONW NH(OPMALlMU B IIOKOJEHUSIX KJIETOK U OpraHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Mennens», «AHamusupyroniee ckpeuiupaHue», «HemomHoe IOMHUHHpOBaHUEY,
«ClenyieHHOEe HAaclel0BaHUE IPU3HAKOB y Apo3o¢umibl», «['eHeTuka mnonay,



«Kapuotun uenoseka», «Kapuotun gposzopunsi»y, «Kapuotunm mnTuib,
«MHOXECTBEHHBIN allJIeNnu3M», «B3auMo1eiiCTBUE T€HOBY.

ObopynoBaHue: MoOJeNb A JEMOHCTpAallMM 3aKOHOB E€IMHO0Opa3us
THOpUJIOB TIEPBOTO TMOKOJEHUS W pAaclICIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIUICHHOTO HACJIENOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumay.

IIpakTuyeckass padora «l3ydyeHwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UIIBD).

IIpakTuueckass  paGora  «l3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEIIUBAHUS Y IPO30(PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HoOpMUpOBaHMHM (PEeHOTHUIIA.
N3meHunBOCTh MpHU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICACTBEHHAS.

MoaudukanuonHas W3MEHYMBOCTh. Ponb cpembl B (OpMHpPOBAHUU
MoaupukanMoHHOM M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
pan u BapuanmonHas kpuBas (B. HMoranncen). CpoiicTBa MOJIU(PUKAITMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJIOBOM TMpolecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
T€HETHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmonHass W3MEHYMBOCTh. BHabl MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBIE MyTalMU. SnepHble WU
HUTOIIa3MaTuYeckue Myrtauuu. CoMaTUYECKUE U MOJOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOI'O Ipolecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacnencTBeHHo m3menunBoctr (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTh U
HACJICICTBEHHOCT.

Onuecenemuxa U 9NUSEHOMUKA, pOJb dNUSeHemuyeckux @axkmopos 6
Hac1e008anuu U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUSMOS.

JdemoHcTpanumn

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

Tabmuubl u  cxembl: «Buabsl u3meHunBoCcTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas U3MEHYUBOCTD, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl MmyTamuii».



OobopynoBaHue: *UBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX DPACTEHUH,
pucysku (dpotorpadum) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapualMOHHOTO psiia U
BapUALMOHHON KPUBOW.

IIpakTuyeckas padora «Myrtanun y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas IporpaMma MCCIENOBaHUS Te€HOMaA
yenoBeka.  MeToabl  M3y4YeHHsT TEHETMKM  YeJOBEKAa: IEHEATIOrMYECKU,
OJIM3HETIOBBIH, LHUTOT€HETUYECKUM, MOIYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpeMeHHOE ONpENIEIICHHE T€HOTHUIIA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[1[IP-ananu3a. HacieacTBeHHbIE 3a00JIeBaHUS YeslOoBeKa. [ eHHbIE 1 XPOMOCOMHBIC
Oone3Hu uyenoBeKa. boie3HM ¢ HACIEACTBEHHOW MPEapacloiokKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U JICUEHUH T€HETUYECKHUX
3a00yieBaHUN 4YesoBeka. MeauKo-reHeTHUeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TE€HEeTHYECKOTO Ipy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckne (akTOphl TOBBIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K
duznyecKOMy U XUMUYECKOMY 3arpsi3HEHUIO OKpYyXkaromiei cpenpl. ['eneTnyeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabmuubl u cxembl: «Kapuotun dvenoBeka», «MeTolbl U3yYEHUS] TE€HETUKHU
yesioBeKay, «I 'eHeTnueckue 3a001€BaHMsI YEIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAIA3 POJOCIOBHOI.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanuss W CEJIEKUUs. 3apOXKACHUE CEJIEKIUMU W JOMECTUKALUU.
Yuyenue H. W. BaBmioBa o lleHTpax mpPOWCXOXKACHHUS W MHOT000pa3us
KYyJbTYpPHBIX pacTeHui. Ponp cenekuuy B CO3MaHMM COPTOB PACTEHHHM M ITOPOJ
#uBOTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TIOMOJIOTHYECKHX DpSJIOB B
HaciaeACcTBeHHOW wu3MeHuuMBoctd H. WM. BaBunoBa, ero 3HadeHue s
CEJICKIITMOHHOM palOOThI.

MeTtoapl cenekIMOHHOW paboThl. VICKycCTBEHHBI OTOOp: MAacCOBBIM U
VIH/IUBUTY AJIbHBIN. DTanel KOMOMHAIIMOHHON CCJICKIIUU. HUctwiTanne
IpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMOUIBIO OIEHKU
¢dbeHoTuna NoOToMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMUYECKUNA MyTareHe3 Kak HCTOYHUK MYTAIUN Y KYJbTYPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TEHOMHOTO pPENAKTHUPOBAHUS U METOJOB
pexomOunanTHbIX JJHK 17151 momydenust ucxonnoro marepuana AJis CEeIeKIum.

[Tonyuenue HOJIUIIJIONIOB. BuyTpuBugoBas ruOpuan3aIus.
brnu3kopoAcTBEHHOE — CKpelmuBaHue, Wik UHOpuAMHr.  HeponctBenHoe
CKpeluuBaHue, win aytOopuauHr. ['ereposuc u ero npuuuHbl. Mcnosnab3oBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausamus. [Ipeomonenune Oecruionus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHHE U M3y4YEHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX pOAMYEN JJIg  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIBTYp. /H3yuenue, coxpawenue u  ynpaeieHue
2EeHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMEEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yensax YIVHUeHUs CYueCmeyiomux U co30anusi HO8bIX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008aAHULL
nepeoosvix uoeti U NepcneKmuBHbIX MexXHOI02UM.

JdemoHcTpanumn

[Toptpersr: H. M. Basumos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIECHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSOB B HACIEACTBEHHONM MN3MEHUYMBOCTHY,
«Mertonpl cenexkuumy, «OtnanéHnas rudpuanzanusy, «Myrtarenes».

JlaGopaTopHasi padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypcusi «OCHOBHbIE METOJbl U JOCTHXKEHHSI CEJIEKIMU PAaCTeHUl U
YKUBOTHBIX (Ha CEJIEKITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B J1a00OpaTOpuio
arpOyYHHBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. buoTrexHo0rust U CHHTETHYECKAs1 OHOJIOTHS

OOBEeKThI, UCMHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTaHU3MBl, 170:¢ XapaKTEpUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IMPOJYKTOB,
BUHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTbl MHKPOOHMOJOTHUECKUX
TexHonorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepXaliiX He BCTPEYAroIUecs: B IPUPoAe OMOCUHTETUYECKUE MY TH.



Kierounas unxeHepus. Meronpl KylbTypbl KJIETOK M TKAaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss U COMaTHUECKH
smOpuorere3. lcnonpb30BaHWE TaruIOWJOB B CeJICKIIUUA pacTeHuid. [lonyyenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHANIbHBIX U NOAUKTOHATbHBLX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMIEKIETOK U KIOHUPOBAHHUE KUBOTHBIX. METO TpaHCIIAHTALUU SIEp KIIETOK.
Texnonozuu 0300po8enusl, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W Te€HHasg WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss M = NEPCHEKTUBBI  XPOMOCOMHOM W TI'€HHOW  HH)KCHEPHH.
DKOJOrMYeCKHE U AITUYECKHUE TPOOJIEMbI T€HHOM WHKEHEPHUH.

Menuuuackue 6norexnosoruu. [loctrenomuas nuudposas meaunuHa. [TIP-
JMAarHocTuka. MeTa0oJOMHBIN aHalW3, TEHOUEHTPUYECKUH aHajau3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepamust paka. 3D-OuommkeHepust misg  pa3pabOTKu
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHUs KOMILIEKCHBIX
TKaHEW COYETAaHHEM TEXHOJIOTUH TPEXMEPHOTO OWONMPUHTHUHra U ckadhoaauHTra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanne BEKTOPHBIX BakKIMH C IENbi0 OOecredeHus: KOMOMHHPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJEKYJISIPHBIX MEXaHHU3MOB
¢dbynkunonupoanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCO0O OIMACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpauuu

Tabmump! u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nH)eHepus», «I eHHass HHKEHEPUs».

JlabopaTtopHnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonyyeHre MOJOYHOKUCIBIX TPOAYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJTACC

Tema 1. 3apoxkaeHue W pa3BUTHE IBOJIONMUOHHBIX MPeEACTABJICHUH B
omnoJsioruu

OpomonnoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas aestenpbHocTh Y. /[apBuna.

JIBrKy11IME CHUITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHMU3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiierne cuaTeTHYecKOW Teopun H3Bomoruu (CTD). HeittpanbHas
Teopust dBomonuu. CoBpeMEHHass JBOJIONMOHHAS  Owojorus. 3HAYCHUE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. UerBepukos, 1. U. lImansraysen, Jx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm QopMupoBaHus
npucnocoOseHnii y pacteHuii u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapeunay, «Haxonku Y. lapsuna», «®opmbl 60ppObI
3a cymectBoBaHuey, «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopMm
KammycThbl», «[1opoJpl JOMALIHUX KUBOTHBIX», «Cxema 00pa3oBaHUsl HOBBIX BUJIOB
(mo 4. J[apBuHy)», «Cxema COOTHOUIEHUS MABMXXYUIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThl

[Tonynsuust KaKk 3JI€eMEHTapHas eIUHHULA 3BOJOLMH. COBpEMEHHBIE METO/IbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisuui. M3meHeHue
reHooHa TOMYJSIMKA KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiiuGepra.

DnemeHTapHble (AKTOPHI (IBIKYIIHE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
nporiecc. KoMOuHaTHBHass M3MEHUMBOCTh. Jlpelid) TeHoB — ciydyailiHbIe
HEHAIpaBJCHHbIE W3MEHEHHMs 4YacToT aiened B nonymsanusx. Oddexr
ocHoBatend. JIpgexm OymouirouHo2o eopaviuika. CHudceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llposenenue s3¢ppexma Opeiigha 2enos 6
oonbwiux U manelx  nonyiayuax. Mwurpatmu.  M3omsums  momyssiuii:
reorpaguyeckas (IpocTpaHCTBEHHAs ), OMoJoThuyecKas (pEnpoyKTUBHAS).

EcrectBennbiii oTOOp — HampaBisoomui  (HakTop SBOMOIUUA. DOPMBI
€CTECTBEHHOTO  OTOOpa:  JBMXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbii). [lonoBoit or6op. BO3HMKHOBEHHE U 3BOJIOLHUSA COLHMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHUU.
Bo3nukHoBenne — npucrnocoOiieHuid y  opraHusmoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobieHuil y opranu3mMoB: MOp(hOIOruueckue,
¢uznonornueckue,  OumoxuMmMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpOsBoOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanud. [lytu u
CIIOCOOBI BUI000pa30BaHNUS AJITOTIATPUUIECKOE (reorpaduueckoe),



CUMMATPUYECKOe  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (MOJUILIOUIU3AIKS,
rubpuanzanus). JJIMTeabHOCTh 3BOTIOIMOHHBIX TPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIOMOHHOM OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: Ouopa3zHooOpazusi. MUKPOIBOJIONMS M KOIBOJIOLMS Mapa3uTOB M UX
x03s1eB. Mexanu3mbl (OPMUPOBAHUSI YCTOMUYMBOCTH K @HTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, 2. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsionHas
CTpyKTypa Buaa», «Cxema nposiBieHus 3akoHa Xapau—BaitnOepra», «JIBmxkyine
CHJIBI 3BOJIIOLUNY, «IKOJIOTHYECcKass M30JSUs MOMYJSINA CeBaHCKOU (hopemny,
«l'eorpaduueckass UM30ISAUMA  JIMCTBEHHUIIBI CHUOUPCKOW U JIMCTBEHHUIIBI
naypckon», «llomynsiMOHHbIE BOJHBI YUCIEHHOCTU XUIIHUKOB U XKEPTBY», «CxeMa
JEeHCTBUSL ecTeCcTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«npycTpuanbsHell MenaHu3M», «KuBble uckomaemelie», «[IokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX»,
«Duznonornueckue anantanuu», «lIprUcnocoOJeHHOCTh OpraHu3MoB U €€
OTHOCUTENBHOCTHY, «Kpurepuu Buna», «Buabl-aBoitHukn», «CTpyKTypa BUIa B
npupoze», «Crocobsl BumooOpa3zoBanus», «I'eorpaduueckoe BuUm000Opa3oOBaHUE
TPEX BHUIOB JaHJBIIIEH», «IKOJOTHYECKOE BHI000pa30BaHHE BUAOB CHHHUIL,
«ITonumionael pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3BEpeil ¢ mpuMepaMu pa3IMYHBIX NPHUCHOCOOJICHM, 4Yydesla NTUI U 3Bepe
pa3HBIX BHJOB, TepOapuM pacTeHWH OJM3KUX BHUAOB, 0OpPA30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA).

Jlabopatopuass  padora  «lIpucmocobmenus  OpraHm3MOB U HX
OTHOCHTEIbHAs 11e1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

Meroasl HM3ydeHHMs Makpol3BOIOUMHU. [lall€OHTOIOrMYECKHE  METOAbI
uzydeHus oHBomouud. llepexomusie ¢GopMbl U QUIOTEHETUYECKUE  PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus sBojtonuu. CpaBHeHue ¢Giopsl U
dbayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emnu. Bupbi-
SHAEMUKHU U PEJIUKTHIL.



DOMOPHOJIOTHYECKHE U CPABHUTEIIBHO-MOP(OIOTHIESCKUE METOJBI U3yUCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl JBOJIOLIMM OHTOT€HE3a M TMOSABJICHUS
HBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PyaumMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTUYEeCKME  METOJbl  M3YyYEHUsS]  SBOJIIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOEHUS (HUIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) BOMIOIUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocTs 3BoonMu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOT€HETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»y,  «Cteronedansy,  «Punnodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3eMin», «Jpeii) KOHTHUHEHTOBY,
«PenmukTery, «HadanmpHble cTaguy SMOPUOHAIBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHe», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl 4YEJIOBEKa M IIUMIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHE 3aKOHOMEPHOCTH IBOJTFOITUNY.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHU3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE *KU3HHU HA 3emuie

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble TMPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBep:keHue onbitamu .
Penu, JI. Cnasnnanuanm, JI. I[Tactepa. [IponcxoxkaeHue xu3HU U aCTPOOUOIIOTHSI.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [Inanerapnas
(reonoruueckas) SBOJIONUA. XHMHYECKas dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHnueckux BemectB u3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpu.
OOpazoBaHue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas runoresa A. .
Onapuna, runore3a nepBuyHoro oyiaboHa JIx. XomaeitHa, reHeTUYecKasi TunoTe3a
I'. Ménnepa. Pubosumsr (T. YUek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnmn U MeroApl €€ wu3ydyeHus. MckomaeMble OpraHUYeCKHe
octaTku. [eoxpoHonorus u e€ wMeroabl. OTHOcHUTeNbHAas W aOCOIIOTHAs
reoXpOHOJIOrUs. [ €0OXpOHOJIOrnYecKast Kajaa: 30HbI, 3pbl, IEPUOJIBI, STOXHU.



Hauanwsuble sTambl opranudeckon sBosmouuu. [losiBiieHMe W 3BOIOLHAS
MEPBBIX KJIETOK. JBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKN KaK aHAJIOT MEPBBIX HA 3eMJje COOOIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHe3). IBOIOIMOHHOE MPOUCXOKICHUE
BUPYCOB. [IpoucxoxknaeHne MHOTOKJIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUud. OCHOBHBIE apoOMOpPGO3bI
pactenur. Beixon pacreHuit Ha cymy. [losiBieHHE CHOpPOBBIX pPACTEHUU W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Tallbl SBOJIONHMH >KABOTHOTO Mupa. OCHOBHBIE apoMOPGhO3bI
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoObuii u pentunuil. IlpoucxoxneHne MIECKONUTAIOMIUX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHHE OECMO3BOHOYHBIMU U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emMie IO dpaM M MEepUodaM: apxeu, MPOTEPO30i,
najgeo3or, Me3030M, kaWHo3oM. OOmas XapakTepucThka KiIuMmaTta u
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yClIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUSI — DKOJIOTMYECKHE KPU3KUCHI pouuioro. IIpuunuel u
CJIEACTBUSI MAacCOBbIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHUYECKUNA KPHU3HC, €r0
ocobenHocTtH. [Ipobaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cuctema opraHudeckoro mupa. IlpunHnumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apOoxAeHUs Ku3HW», «Cxema ombita C. Mumiepa, I'. IOpuy,
«JTambl  HEOPraHWYECKOW  »Bomouum», «l'eoxpoHonorumyeckas  MKaiay,
«HauanpHble 3Tarnbl OpraHMYeckoi 3Boonun», «Cxema o0pa3oBaHUs PYKapHOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOW TpHUPOAbD», «CTpoeHHue BHpYyCay,
«Apomopdossl  pacreHuity, «PuHHOGUTHY, «OTHOKIETOUYHBIE BOJOPOCIHY,
«MHoroxkiierounsle Bogopocin», «Mxwu», «llamopotHukm», «l'oocemMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOTO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KuIIeUHOMOTOCTHBIEY,
«IInockue 4epBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lItnney, «Muekonurarommey», «Pa3Butne Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B POTEPO30MCKOM 3pe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTne KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3HuU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTEMa OPraHUYECKOTO MUPaAy.

O6opynoBanue: repObapuuM pacTeHU pa3IUYHBIX OTAEJIOB, KOJUIEKIIMU
HAaCEKOMBIX, BJIQXKHBIE MTpenapaTsl KUBOTHBIX, PAKOBHUHBI MOJIIIOCKOB, KOJUIEKIUN
UTJIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydejla IMTHLl W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IMOJE3HBIX HCKOMAEMbBIX, MYJSIKUA OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~ ONBITOB
Munnepa—tOpu o u3yyeHuto abMOreHHOro CUHTE3a OPraHuYeCKUX COSIMHEHUH B
HNEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yyeHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydyeHue OCOOEHHOCTEH CTPOEHMSI PACTCHHIA
Pa3HBIX OTAEIIOB).

IIpakTuyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHHS MO3BOHOYHBIX
YKABOTHBIX ).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznensl u 3amaun anTponosiornu. MeToasl aHTPONIOJIOTHH.

CraHOBIEHUE TPEICTABICHUNA O MPOUCXOXKICHUU 4esOBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0TIOT0-ONOXUMHUIECKHE,
noBezeHuyeckue. OTIIMYMS YEeIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BuTHE I'OJIOBHOTO MO3ra U BTOPOW CUTHAJIbLHOU
CHCTEMBI.

JiBuokymire cuiibl (pakTophl) aHTpPOMOreHe3a: OMOIOTUYECKUE, COLUaIbHbIC.
CooTHol1ieHne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM AHTPOINOreHe3a. PaHHHE 4YenoBeKOOOpa3HbIE 00€3bsSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUIBI — OOIIHE MPEJIKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONIMTEKU — JIBYHOTHE MPEJKHU JIIoAeH. UelIOBEK yMEIblil, epBbIe
U3TOTOBJICHUs OpYAuHN TpyzAa. YeloBeK NMpAMOXOAALIMN U NIEPBBIM BBIXOJ JIOJAEH
3a mpenensl  Adpuxku. YemoBek remenbOeprckuii  — 0o0mMA  TPEoK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeloBeK HEaHAECPTAIbCKUN
KaK BHUJ JIFOJEH XOJIOOHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka v najeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIM O0TOOp B MOMYJNSIMSIX
yenoBeka. MyTannoHHBIH mpouecc U noigumopdusm. [lonmynsiuoHHBIE BOJIHBI,
npeiid reroB, murpanus U «3GQeKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckne pacel. [loHarne o pace. bonemme pacel: eBporneouHas
(eBpaswmiickasi),  aBCTpajO-HErpouJHAs  (PKBATOpUANIbHAS),  MOHTOJOUIHAs
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccelieHHsl 4YejIoBEKa IO IUIAHETE.
EnuncTBO  4yemoBedecknx — pac. HaydHas  HECOCTOSATENBHOCTH — pacu3Ma.
[Tprcroco0IEHHOCTh 4YENOBEKAa K Ppa3HbIM YCIOBUSAM OKpYXKaroIlel Cpefbl.
Brnusitaue reorpaduueckoit cpenbl u apedida reHoB Ha MOpQOJIOTHIO U
(Gu3MOIOTHIO YeTIOBEeKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAA ~ QHTPOIIOJIOTMS W MAJICOAaHTPOIOJIOT U
YeJIOBEUECKUX NOIyJsuui. buoconuaneHble HCCIENOBaHUSA NPUPOJBI YEIIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTUYECKOTO U COIIMAIBHOTO B YETIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuupe! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHb, «CKeleT YeIoBeKa M CKeJleT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «J[BHKYIIUE CUIIbBI aHTPOIIOT€HE3a», « DBOJIOLIMOHHOE
ApPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymensli», «Yenosek
NPAMOXOIINNY, «JleHncoBckuid yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«IIpenku uenoBeka», «ITalbl HIBOJIIOLUH YEJIOBEKa», «Pacel uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMeTOB MaTepUaIbHOU
KyJbTypbl TpPEIKOB YeJOBEKa, penpoiaykiuu (pororpapuu) KapTuH C
MU(DOJIIOTUYECKUMU U OHOJCHCKUMHU CIOKETaMU TPOUCXOXKICHHUS YEJIOBEKa,
¢oTtorpauu HaXOJOK UCKONIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepemna 4eJioBeKa W dYepena IIMMIIaH3€, MOJENb KHCTH 4YEJIOBEKa WM KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnas pabora «l3yueHue ocoOeHHOCTEH CTPOCHHsI CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTH4yeckas padora «/3ydyeHue 3K0JIOrMUECKUX aJanTalui 4YeJIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aHMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKILel cpeaou

3apoxaeHue U pazBuTHe 3kojioruu B Tpynaax A. ['ymOonbara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9Ko0ruu. CBSI3b DKOJIOTUU C IPYTUMU HAYKAMM.



Metonpl sxonoruu. [lonesble HaOmoAeHHUS. DKCIEPUMEHTHI B SKOJOTHUU:
OpuUpoHble U JabopaTtopHble. MoaenupoBaHUE B HKOJOTUU. MOHUTOPHHT
OKPYKaIOIIEH CPebl: JOKATBHBIA, PETHOHATBHBIN U TI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM 4enoBedecTBa ¢ Npuponaoi. dopmupoBaHue
HKOJIOTHYECKOM KYJIbTYPBI M IKOJIOTMYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl 3konorun», «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEIBDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranu3mMsbl U cpeaa OOUTAHUSA

Okonorudeckue (akTopbl U 3aKOHOMEPHOCTH uX AeiicTBus. Knaccudukanus
IKOJIOTUYECKUX (HAaKTOPOB: abMoTHUECKUEe, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3KoJoruueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HA OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUil M >KUBOTHBIX II0 OTHOWIIEHUIO K cBeTy. CHUrHajibHasi poJib CBETA.
DOTONEPUOIU3M.

Temneparypa kak »skojoruueckuii (akrop. JledicTBue TeMmreparypbl Ha
opranu3Mmbl. [10MKHIOTEPMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocth kak sxosiormyeckuii dakrtop. IlpucrnocobneHuss pacTteHuil K
nojJiep>KaHuio BojHOro Oananca. Knaccudukamuss pacTeHUN MO OTHOUIEHUIO K
Bojie. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHas  TOANOYBEHHAs, BHyTpuopraHu3zMeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
JKW3HU B Pa3HbIX Cpeaax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
TOJUYHbIE PUTMBL. [IpHcrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
KuszneHnHbie POpMbI pacTeHU: 1EePEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHbIE (HOPMBI >KHUBOTHBIX: THUAPOOHMOHTHI,
re00OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OMoTHMYECKMX — B3aMMOJICHCTBUIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTyaJIn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxjaeOHn4YecTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, Gadbpuueckue). 3HAYCHUE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B cCpelie
obutanus. [I[pyuHIIMT KOHKYPEHTHOTO UCKIIIOUCHUSI.

JdeMoHcTpanuu

Tabmuupl U cxembl: «IKonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEeIIOKpOBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3MOIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0OMTaHUS OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOoCHCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOrO Jsecay, «llenu
NUTaHus», «XunEudecTBoy, «llapasutusmy», «Koukypenimus», «Cumomnos»,
«KommeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TepOapuu CBETOMHOOMBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, TepOapuu U KOJUICKIIUU TEIIOTIOOUBHIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBLIX PACTCHMM, dydena NTHUIl U 3Bepei, repdbapuu
pacTeHuii, OTHOCAIIUXCA K rurpodurtam, kcepoduraM, mMe3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJJIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTeHWH U SKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHMSIM YCIOBUW JKU3HH, repdapuu u
KOJUICKIIMM PACTEHUN U >KUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUYaCTBYIOIIUX B Pa3IMUHBIX OMOTUUECKUX B3aUMOICHCTBUSIX.

JlabopaTtopnasi padora «BpIsiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopnasi padora «BpisiBIEHHE TPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIANMM

DKOJIOTUYECKUE  XApaKTEpPUCTHUKA  MOMYJIALIUH. [lomymsinuss ~ Kak
ouonoruyeckas cucrema. Poib HEOJHOPOAHOCTU Cpelibl, GU3MUECKUX OapbepoB U
0COOEHHOCTEN OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyJysiiguii. OCHOBHBIE TIOKa3aTEIW MOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII pPOCTa,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nonyssinqud. OueHKa YUCIEHHOCTU MOMYJISILHHY.
JlnHamMuKa monmyyisiuuyd U €€ peryisuus. bUOTHUYECKUI TOTEHUHAN IOIYJIALUH.
MopenupoBaHue IMHaMUKA NOMyIssUuK. KpuBble pocTa YUCIEHHOCTH MOIMYJISLINH.
KpuBbie BbDKMBaHMs. Perynsiusi 4YMCICHHOCTH MONYJSUUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIUX OT IUNIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonarue o0 sKkojorMueckod Huie Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3kosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hu. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun xak cucrema nomyisuuid. Apeanbl BUJIOB. Buabsl M UMX KU3HEHHbBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TOBEJEHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «DKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLHNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  Homyasiuum», «Bo3pacTHble  NHpamMuabl
nonyisiiun», «CKOpPOCTh  3aceleHusi [OBEPXHOCTU 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaensb 3kosmornyeckor Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopnasi  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jxosorust coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIBHbBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLIECHTHI.
Tpoduueckne ypoBHu. Tpoduueckne menum u cetn. AOUOTHYECKUE OJIOKU
skocucteMm. [1ouBsl u Wikl B 3kocucteMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHBIE  TIOKa3aTeaM  JKOCUCTEMBbl. buomacca u  mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI YiCel, OMOMAaCChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dunykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX IMPUYMHBL. AHTPONOIE€HHbIE BO3JECUCTBUS Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u nojgHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOITIECTB.



[Tpupoanbie SKOCUCTEMBI. DKocucmembsl 03€p U peK. IKocucmemvl Mopel u
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmoltb.

AHTpONOreHHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opojackas
dropa u ¢dayna. CuHaHTpomm3aius TOpOACKON dayHbl. buonormyeckoe u
XO3SIIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
skocuctemax. Ponb kackaonoco 3gpghekma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu 3Kkocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTb OPTAHU3MOB, MOIYJISLUNA U S3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeust  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUAL.
MeTomom0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMAa XBOWHOIO Jiecay, «OyHKIHOHAIbHBIC
IPYIIIBl OPraHU3MOB B 3KOcCHUCTEME», «KpyroBOpoT BEIIECTB B 3KOCUCTEMER,
«enu nuranus (nmacTOUIIHAS, JETPUTHAS)», « DKOJIOTHYECKas TUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OMOMacChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O0pazoBanue 6osotay, «IlepBuunas cykiueccus», «BoccTaHOBIeHHE Jieca MOce
nokapa», «JKocucreMa 03epa», «ArporeHos3», «KpyroBopoT BeHmIECTB M MOTOK
SHEPruH B arpoueHose», «[Ipumepsl ypoosKocucTeEM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypO0O3KOCHUCTEMBDY.

JlaGopaTopnas paGora «lI3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM IOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCUsS B arpo’KoCHUCTeMy (Ha MOJe WU B TEIIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernanerapHass o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyILIECTBOBaJIa >kU3Hb. Pa3BuTHe mpencrasieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. . Bepraackoro o 6mochepe. Obmactu 6mochepst u e€ coctas. XKuboe
BEIIECTBO OHOCc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ro0anbHON 3KOCUCcTEMBI. JlnHaMudyeckoe paBHOBecue B Onochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE LUKIbI (yriepoaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsitTue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTeH, CABAaHHBI,
NyCTBbIHU, TPOIMYECKHUE JIeca, BICOKOTOphs. Kinrmar, pacTUTENbHbIN U )KMBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAIa 1
ounocdepHbIx QyHKIUHA.

JdeMoHcTpanuu

[Toptpetsl: B. U. Bepuanackuii, 3. 31occ.

Tabmumpr u cxemsl: «I'eocdepst 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yrimepoma B mpupoae», «KpyroBopoT Kuciopoga B TpUPOIEY,
«KpyroBopoT Boabl B mipupojae», «OCHOBHbIE OMOMBI Ccymny, «Knmmatudeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanneiii gec», «IIupokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii nec.

O6opynoBanue: repbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuias cpeaa

DKOJIOTUUECKHE KPU3UChI M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouocepy. 3arpszHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTENBHBIN U KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie xHuru. Oco0o oxpansemble Tmpupoansie Ttepputopuu (OOIIT).
borannyeckue cajpl U 300J10TUYECKUE TAPKU.

OCHOBHBIC TPHUHIIUIBI YCTOMYMBOTO DPA3BUTHS YEJIOBEYECTBA U TPUPOJIBI.
PannonanbHoe  MPUPOAOINONIB30BAHME M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpazus 3emiu. OOmME 3aKOHOMEPHOCTH TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIIECTBU.

Pa3Bute METOMOB MOHUTOPHWHTA pa3BUTHSA OIMACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemuvle ucciedos8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBb



sKopeaburumayuy dKocucmem U cnocooos 6OopvOvl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHuvIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumet  w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdeps», «3arpszHeHre 1ouBb», «llapHukoBeii  AdpdekT», «Ocobdo
OXpaHseMbI€ TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMbIX PACTCHHU W >KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoOHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyJarouMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METAaNpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yhTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE. OCO3HAHKME O0YJaIONUMUCS POCCUUCKON
IPAXKIAaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHOJIOTHH,
yeleHanpaesienHoe passumue BHYTPEHHUX YOEKIEHUW JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCSI B CBOCH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  HNpPABOCO3HAHUS  DKOJOTHYECKOU
KYJIbTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KHU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULHOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOILIECTBE MpaBUJIAMU U HOPMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIlECCaM CaMOTO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH TMO3UIMU JHYHOCTH, NATPUOTHU3MA U
YBaKEHHS K 3aKOHY U IMPABOIMOPSIKY, YETOBEKY TpyJa U CTapiieMy MOKOJICHUIO,
B3aMMHOTO YBa)KE€HHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAUIIMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpoOsIe U
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorusy»
JOJKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlNM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTIBITa U OTBITA JEATECILHOCTH B TMPOIECCE peaM3allii OCHOBHBIX HAmpaBICHUN
BOCIIUTATEIHLHOM ESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHUTYLMOHHBIX IpaB MU OOS3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEITEIBHOCTH MPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJIHECHUH
OMOJOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TO3UIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HbIMU yOEXKACHUAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEJIbHBIX M HCCJIEAOBATENBLCKUX 3a7a4y, YBAXKHUTEIbHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXXICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHHsS K CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH INEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
IIPOIIUIOE M HACTOSIIEE MHOTOHAIMOHAJIbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLICHHWE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM ITPUPOJIBI,
JNOCTHXKEHHSIM Poccrun B HayKe, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BuUTHE OWOJOTWM, MOHUMAHUS 3HA4YEeHHs OWMOJOTMM B IO3HAHUM 3aKOHOB
HIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATUS LIEHHOCTEH CEMEWHOM JKU3HHU B COOTBETCTBHHM C
TpaguuusamMu Haponos Poccun;

4) 3cTeTHYeCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MNOHMMAHHUE YMOIIMOHATBHOTO BO3/ICMCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIP@XKEHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMUA KYJILTYPbl 310POBbS H
IMOLUUOHAIBHOIO 0J1ar0MOTyYHs:

NOHMMAaHUE W peaju3alus 300poBOro u 0Oe3omacHOro oOpa3a KHU3HU
(310poBO€  THUTaHHWE, COOJIOJEHHME TUTHEHUYECKUX TPaBUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHAbIXa, peryjsipHas (¢uznueckas
aKTUBHOCTH), OEpPEXKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DM3UUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHUE 1EHHOCTH TPAaBWJI HHJMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30I1acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHE TOCTEACTBUM W HEMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHUS1);

6) TpPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCTBa, TPY101t00ue;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLUUAIBHOMN
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATh U CAMOCTOSITENBHO
BBITNIOJIHSATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM cdepam npodhecCuOHATbHOU JeATEeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymied mpodeccun U peaTru30BBIBATH
COOCTBEHHBIE KU3HECHHBIC IIJIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
NPOTSKEHUU BCEH JKU3HMU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHMS S

IKOJIOTUYECKU IEIeCO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYXaroUen Cpebl;

OCO3HaHHE TJIO00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MpoOJieM W MyTed HX
pELICHMS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUSI W YMEHUSA TMpU pEUIeHUH NpoO0JeM, CBA3aHHBIX C palUOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOAEHME  TpaBU  NOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEphl);

aKTUBHOE HENpUsTHE JEHCTBUN, NPUHOCAIIUX BpEel  OKpYKAIOMIEH
NPUPOIHON cpele, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE SKOJIOTHYECKUE
MOCIIEACTBUSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBpAILATh UX;



HaJIM4HE PA3BUTOrO 3KOJIOTMYECKOTO MBILIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOHN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOACTBOBATbCA MMM B IIO3HABAaTEJIBHOW, KOMMYHMKATHBHOM M COLMAIIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JIESITEIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOILECTBEHHOM IMPAKTHUKU, OCHOBAHHOI'O Ha JUAJIOTe
KYJIBTYp, CHOCOOCTBYIOILLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

NOHMMaHUE creuu(pUuKy OHONOTHMH KakK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJCTaBICHUsS. 00 OKPYXAIOUIEM MHUpPE KaK O €IMHCTBE IMPHUPOAbI, YEJIOBEKA U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MpodiieM
COXPAaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTMU JAJiIi COBPEMEHHOW IMBHIIM3AIINU:
oOecrie4eHNs: HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AAHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PECypCHble  IPOOJIEMBI  pa3BUTHUSA
YeJI0BEYECTBAa, MOKMCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
ofOecrieueHHsT  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUU OMOJIOIMYECKMX 3HAHUH B LEIAX
HOBBIIICHUS] OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOHM 4acTH (PyHKUIMOHAJIBHOM I'PaMOTHOCTH OOydarommxcs, GopMupyemoi
IIPU U3Y4EHUH OUOJIOTUHY;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaemble 3HaHHs i1 aHalu3a u
OOBSICHEHUS ABJICHUN OKPYKAIOLIETO MUpa U MPOUCXOIANINX B HEM H3MEHEHHIA,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAy4HbIX (AKTOB HU
MMEIOIINXCS JaHHBIX C LEJBI0 TIOJIYYEHMs] TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKUE 3HAHUS JUIs
pelieHust Ipo6JieM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAaHME LIEHHOCTH HAyYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO JEATEIBbHOCTh HHINBUIYAIBHO U B IPYIIIIE;

FOTOBHOCTb M  CIHOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHUI 1O OMONOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUST OOydYarOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOolLiecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UccleloBaHue,  HaONIOJIeHWe,  M3MEpPEHUEe, OSKCIEPUMEHT U JIpyrue);
yHUBEpPCAIbHBIC Y4YeOHBIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC,

PETYJISTUBHEBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATEHOU
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaroUIuxcs; CIOCOOHOCTb
o0yyarommxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MUPOBO33pPEHYECKUE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MO3HABATEILHOU U COLMAIBHOM MPAKTHKE.

B pesynapraTre wW3ydeHumss OWONOTMM HA YPOBHE CpEaHETO OOIIero
oOpazoBanusi y oOyyaromierocs OyayT chOpMHUPOBaHbl  IMO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIC YUECOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCAJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEATEIIbHOCTb.

MeranpeaMeTHbIe PE3yNIbTaThl OCBOCHHUS TPOTPAMMBI CPEAHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABATeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNsaTh 1LeNu JeATeIbHOCTH, 3a/aBas MapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHBIC, JI€IYKTUBHbBIC, 10
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
SIBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIC cpeacTtBa IS MpEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIEHWUH B M3YYaE€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYMA  pPa3HOTO  pPOJa, BBIIBJICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMAaTepUaIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B ICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAITBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/IE€Th HaBBIKAMU YU€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoljeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOATENILHOMY MOKUCKY METOJIOB PELIECHUs MTPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METO/I0B IMO3HAHMUS;

UCIONIb30BaTh pa3iHyHble BUABl JEATEIBHOCTH IO TOJXYYEHHIO HOBOTO
3HaHWS, €ro HWHTEpPIpEeTalMH, MPeoOPa3OBaHUIO M TNPUMEHEHUI0 B Y4EeOHBIX
CUTYallUsX, B TOM YUCIIE MPH CO3JaHUM YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILIEHUS, BIAJAETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHSATUSMU U METOIAMMU;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIHSIX;

BBISIBJISAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlIM3UpOBaTh 3ajauy,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HAaXOIUTh apryMEeHThl AJi1 J0Ka3aTelbCTBa
CBOMX YTBEPXICHHI, 3a1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3ZHENIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJEH, TPEJIaratb OPUTHHAIBHBIC TOIXOJbI M PEIICHUs,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE abTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanuei:

OPUEHTHUPOBATHCS B PA3IUUYHBIX UCTOYHUKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApAX U
CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbIX, B MHTepHeTe), aHamM3upoBaTh



uH()OPMAIIHIO PA3TUYHBIX BHIOB U (hOPM TIPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMMPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOOpe Omosiorndeckor MHQpopMaIu, HEOOXOAUMOMN JJISI BBIMOJHEHUS YIEOHBIX
3a/ay;

npuoOpeTaTh OMBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYI0  GoOpMy  MpeACTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, TpauKku, TUarpaMmbl, TaOJUIIbI, PUCYHKH
H Apyroe);

UCIIONIb30BAaTh HAy4YHBIM fA3BIK B KayecTBe CpeAcTBa mpu padoTe ¢
ouosiorndecko uHQOpMaIrMel: TPUMEHATh XUMHUYECKHE, (QU3MYeCKue U
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HABBIKAMH  pAaClO3HABaHWS W 3aUTHl  WH)OpMaIuw,
HH(pOpMAITMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO61enme:

OCYIIECTBISITh KOMMYHHUKAITMHU BO BCeX c(pepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHUM MO CYHIECTBY OOCYXIaeMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBIMIOJHEHUS MpeiaraeMon
3a/1a4d, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBA OOINCHMS, TOHMMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUM,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIEHUS M B3aUMOJCUCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOppPEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaTLHON
paboThI MPH PEIICHUU OUOJIOTHYECKOU MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICHCTBUSI PU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;



IIPUHAMATh LEIM COBMECTHOW  JAEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJAWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpenenatb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXIaThb pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4e€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHKA KOMAHIbI B
001t pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh WJAEH C TO3MLUHAA HOBH3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

OBJafeHne YHUBEPCAIbHBIMY PeryJaaTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJI BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMUAX M IOCTYIIKAax IO OTHOLICHHIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NESTEIbHOCTD, BBISBIATH
npoOsemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pEIIeHHs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CHUTYalIMsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIIIOYTCHHUI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEeLICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKOW HPYIULUU B
pa3HbBIX O0JIacTAX 3HAHMM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHUsIM, BHOCHUTb KOPPEKTHUBBI B NIESTEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM Kak  OCO3HAHMSA
COBEpLIAEMBIX JCHUCTBHUM M MBICIUTEIBHBIX NPOLIECCOB, HX PE3YJNbTATOB U
OCHOBaHM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JI OLIEHKH CUTyalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELIECHUS IO HX
CHIKEHHIO;



IPUHUMATh MOTHBbI M apPryMEHThl JPYrMX I[pU AaHAJIU3E pe3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYTHUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U TOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pE3yNbTaTBl OCBOCHHS COJEPKAHHUS YYEeOHOro mpeameTa
«buonorusiy Ha yrayOJaE€HHOM ypOBHE OPHUEHTHUPOBAHBI Ha OOeCIeueHUe
npoduapHOro  o0yueHus:  oOydaronuxcss — Owosorud. OHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOrMM Hay4yHble 3HAHUSA, YMEHUS U CIIOCOObI AEHCTBUM 110
OCBOCHHIO, MHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JIEATCILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUM U MX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKKE B
pealbHBIX KU3HEHHBIX cUTyalnusx. [IpeameTHbie pe3yabTaThl MPEICTABICHBI 1O
roJiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buosnorus» B 10
KJlacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MIPUPOAbl M  PEUIEHUH MpoOJEM  PaIMOHAIBLHOIO
MIPUPOIOTIOIB30BAHNS, O BKJIQJIE€ POCCUICKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraIme OUOJOTHYECKUEe TEPMUHBI M TOHATHUS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHUE TEOPUU
(xknerounas teopus T. llIBanna, M. llneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenacTBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT0OOpa3usi M MPOUCXOXKACHUS  KYJIbTYPHBIX  PAcCTEHHU),  3aKOHBI
(enrHOOOpa3usi MOTOMKOB NEPBOTO MOKOJEHUS, PACILEIJICHUS, YUCTOThI TaMeT,
HE3aBUCHUMOTO HacieaoBaHus [. MeHzgensa, TOMOJOTHYECKUX pAJIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. . Basunoga), MIPUHLIHATIBL
(KOMIUIEMEHTApHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCAaHUE, H3MEpPEHUE,
HaOJIFOICHNE, SKCTICPUMEHT);



YMEHHE BBICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
JYKApUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >KMBOTHBIX, YEJIOBEKa, IPOLIECCOB KU3HEAEATEIbHOCTH,
NPOTEKAIOIIMX B OPraHW3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (METa0OJIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS  OpraHuzMa  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIHUAMU, CTPOSHHEM KJIETOK pa3HbIX TKaHeW W WX (QYHKIUSAMH, MEXITY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pAaCTEHHi, >KMBOTHBIX M 4YEJIOBEKa M UX
(GYHKIMAMU, MEXIy CHCTEMaMH OpPraHOB M UX (YHKIHMSIMH, MEXAY dTarnaMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
3TallaMu SMOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHIOM, (PEHOTUIIOM U
dbakTopamu cpeibl OOUTaHUS;

yYMEHUE BBISBIATH OTIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE peuaTtbh OMOJOTHYECKUE 331a49H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEXY UCCIIEAYEMBbIMU OMOJIOTHYECKUMU NPOIIECCaMU U SBJICHUSIMHU, J€TIaTh
BBIBOIbI ¥ IPOT'HO3EI HA OCHOBAHUY TIOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHE pPadOTHI, COOIIOAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, NPOBEPATH UX OSKCIEPUMEHTAILHBIMU
cpenctBaMu, (GOpMyIHpys Iellb HCCIeNOBaHUS, aHAIW3UPOBATh IOJyYEHHBIC
pe3yJIbTAThI U IeTIaTh BBIBOIBI;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIEOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, TMPOBOJMMON Ha 0a3e IMIKOJBHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATh  IMOJyYEHHbIE  pe3yjibTaThl Ha  yYEHHUYECKUX

KOH(EpEeHIIUSX;
YMEHUE OIICHWBATh JTUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUNA B
obyjacthi  OWOJIOTMM W MEIUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE

OIUTOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa W CO3JIaHHWE€ TPaHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBIISITh OCO3HAHHBIM BBHIOOp OyAylieill mpodeccHoHambHOM
NEATETLHOCTH B 00JACTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MHUILEBOM MPOMBIIUIEHHOCTH, YITTyOJsSTh MO3HABATEIbHBIN
WHTEpEeC, HAIPaBJICHHBII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH TIPpOodeccuu u
NPOAODKEHHE OHMOJIOTMUECKOTO O00pa3oBaHMsA B  OpraHU3alldsAX  CPEIHETrO
po(eCCHOHATLHOTO U BHICIIETO O0Opa30BaHUS.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXkKaTh:

c(OpPMHUPOBAHHOCTh 3HAHMA O MECTe€ W pOJIM OWONOTHH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB MPHUPOJLI W PEHICHUU SKOJOTUYECKHUX
npoOJieM 4YeloBEYeCTBa, a TaKXKe B PEIICHWH BOIPOCOB PaIMOHAIBHOTO
IPUPOIOTIONB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
0O0I1IeCTBY, YEJIOBEKY, O BKJIaJIE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHHE BJIAJETh CHUCTEMOM OMOJOTHMYECKUX 3HAHMW, KOTOpas BKIIOYAET
ompezeNeHusT W TMOHHUMAaHHME CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHATHUN (B, dKOocHUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(oBomrorimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsT TEOPHSI SBOJIOINH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsxX 1 HanpasieHUsX 3Boiounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTmueckoro paBHoBecus Jx. Xapmu u B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKOM THpaMHJIbl DHEPIruM), rumore3bl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U AKOCUCTEM
(omucanue, u3MepeHue, HaOII0JICHUE, SKCIIEPUMEHT), CIOocOO0aMu BBISBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKUA: BHJIOB, OHOrEOLIEHO30B,
IKOCUCTEM H Ouochepbl, CTAOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUUECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHusl, BIUSHUS JBIDKYIIUX CHJI DBOJIIOIMY HAa TEHO(MOH]I TOMYJISAIINH,
MIPUCIIOCOOTICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHusl, YepeOBaHUs HalpaBICHUA
HBOJIIOLIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABIMBATH B3aUMOCBSI3M MEXAY MPOILECCAMH 3SBOJIOIHH,
JIBWOKYIIUMH CHJIAMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCUCTEM U
MIPUCTIOCOOICHUSIMA K HUM OPTaHU3MOB;

YMEHHE  BBISABIATH  OTJIMYUTENIbHBIE  TIPU3HAKH  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie oOWTaHWs, aOMOTUYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3€ OpraHu3MOB B  COOOMIECTBaAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JJIS JOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CHUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJibl OOUTAHMS, €AMHCTBA
YeJIOBEYECKUX pac, HEOOXOJUMOCTH COXpPaHEHUs MHOrooOpasusi BHJIOB U
IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI U YEIOBEUYECTBA,

yMEHUE peniaTh OMOJOTUYECKHUE 3a]a4H, BBISIBISATh IPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBJICHUSIMU, J€J1aTh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHYECKHEe pPaOOTHI, COOIIOAThH
npaBuiia mpu padoTe ¢ yueOHBIM U Ta0OpaTOPHBIM 000PYI0BaHUEM;

YMEHUE BBIJIBUTAaTh TUIOTE3bl, MPOBEPSATh HX OSKCHEPUMEHTAIbHBIMU
cpeactBamu, GopMyaupys Iejlb HUCCIEIOBAHMS, aHAIM3UPOBATH IOJYYCHHbBIC
PE3YJBbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATH  NOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHX
KOH(EPEHIIUSIX;

yYMEHUE OIEHWBATh TUIMOTE3bI M TEOPHH O MIPOUCXOXKICHUN KU3HU, YEJIOBEKa
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0ax MpeAoTBpAalleHUs
rJ100aJbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccrnoHanbHOU
NEeSATEILHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUH, TICHUXOJIOTUH, BETEPUHAPHUM, CEJIbCKOTO XO3SiCTBA, MHIIEBOMN
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO3HABATEIBLHBI WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBHIOOP  COOTBETCTBYIOIEH  mpodeccuu W IPOJIOHKEHUE
OMOJIOTMYECKOT0 00pa30BaHMs B OpPTaHM3ALMAIX CPEAHEro MpoPeCcCUOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
1 buoinorus kak Hayka 1
2 JKuBbie cucTeMBI M UX U3yUYEHUE
3 buonorus knetku 2 0.5
4 XuMHUYecKasi OpraHu3aius KIeTK: 10
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BellecTB U MpeBpalleHnue S HEPTUH B 9 1
KJIETKE
7 Hacnencreennas uapopmarus u 9 0.5
peanuzanus e€ B KIETKe
JKU3HEeHHBIN UK KJIETKU 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3smHoOXkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1
14 I'eneruka yenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BroTtexHonOTHs ¥ CHHTETHYECKast OMOJIOTHs 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 3aposkJeHNe U pa3BUTHE IBOJIIOLNOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUU
2 MuKpo3BOIIOLHS U €€ PE3YNIbTAThI 14 2
Maxkpo3BOIIOLHS U €€ PE3YIbTaThI 6
[TpoucxoxaeHue U pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxnaeHue yenoBeka — aHTPOIIOTEHES 10 1
DKOJIoTUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OPTraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpy>Karolleu cpenou
Opranusmel U cpea 00uTaHus 1.5
OKoJ0rusl BUJ0B U MOMYJISILUMA 0.5
DKoJorusi CoO01IECTB. DKOIOTHYECKHE
9 H 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 YenoBek u OKpyKarolas cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




IHOYPOYHOE INIVTAHUPOBAHUE

10 KUIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTra H(ppoBbIE
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 buonorus kak KoMIUIeKCHast HayKa U Kak |
4acTh COBPEMEHHOT0 00I1IecTBa
2 JKuBble cucTEMBI U X CBOWCTBA 1
YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHHUS KIIETKHU. |
Knerounas teopus
Metoabl MOJIEKYJIIPHON U KJIETOYHON
o6uonoruu. [IpakTrueckas padora
5 «M3y4eHre METOI0B KJIIETOYHOU OMOJIOTHH 1 0.5
(xpomaTtorpadwus, 3nexTpodopes, ’
nuddepeHnraibHoe IEeHTPUGYTUpOBaHUE,
[TLIP)»
6 XUMHUYECKUHN COCTAB KIIETKU 1
. MunepanbHble BELIECTBA KIETKH, UX 1
Ouonoruyeckas poib
Opranuyeckue BeIeCTBa KJIETKU — OEJIKU.
2 JlaGopaTopHas pabora «OO0Hapyx)eHne | 0.5
OeJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX ’
peaKuuii»
9 CgoiicTBa, knaccupukanus u GyHKIIHH |
0enKoB




OpI‘aHI/I‘IeCKI/Ie BCIICCTBA KICTKU —

10
YTIIEBOIbI

1 Opranuyeckue BenecTBa KIeTKH —

JTUTIV BT
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopaTtopHnas pabora «HcciaenoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICICHHBIX U3
KJIETOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u pyakuuu ATOD. Jlpyrue
Hykieosuarpudocdars (HTD)

14 CexsennpoBanue [JHK. Merozst
T€HOMHKH, TPAHCKPUIITOMHUKH, TPOTCOMHUKHI

15 MeTozsl CTPYKTYpHO#M OHOJIOTHH

16 Tunel knetok. [IpokapuoTnyeckas KiieTka
CrpoeHnue syKapruoTHUYECKON KIIETKHU.

17 [IpakTuueckas pabora «M3y4yeHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas padora «M3yuenue 0.5
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpPTraHOUABI KJIETKU:

20 MHUTOXOH/IPHH, TUIacTH L. JIJabopaTopHast 0.5
pabota «/ccnenoBanue miIa3Mosn3a u '
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crtpoenue u GyHKIHH sapa




23

CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«V3ydyeHune cTpoeHus KJIIETOK pa3ImIHbIX
OpPTaHU3MOB»

0.5

24

ACCUMUIISITIHS ¥ TUCCUMILISALINS — JBE
CTOpOHBI MeTabou3Ma. Turmbl ooMeHa
BemecTB. JlabopaTopHas pabora
«M3y4yeHne KaTaTuTUHYeCKON aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

25

DepMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonmu3Mma. JlaboparopHas
pabora «3yuenue hepMEeHTaTUBHOTO
pacIeryieH s IepoKCHIa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

26

Benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpOGHBII THIT OOMEHa BEIECTB

28

dortocunTes

29

Xemocunres. Jlaboparopras pabota
«CpaBHeHHe TIpoLeccoB pOTOCHHTE3a U
XEMOCHHTE3a

0.5

30

AHa3poOHBIC OpraHu3Mbl. Buibl OpoxkeHusI.
JlaGopaTtopHnas pabora «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPreTHYECKOro oOMeHa

32

DHeprus MEeMOPaHHOTO TPaIueHTA
npoTtoHoB. Cunte3 AT®: paborta




npotoHHOU AT®-cuHTa3bI

33 Peakiium MmatpuuHOro cCMHTE3a
34 Tpanckpunuus — matpuusslii cuHTe3 PHK
35 Tpancnauus u e€ 3Tamnbl
16 KonnpoBanue amuHOKUCIOT. Posb
pubocom B OnocuHTe3e Oenka
37 Opranuzanus reHoma y mpokapuor u
3YKapuoT
13 MonnekynsipHble MEXaHU3MBbI SKCIIPECCUH
TeHOB Y 3YKapHOT
Bupycbl — HekieTouHble pOPMBI KUZHU U
39 obnuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «Co3anue Mo BUPYCay
40 BupycHsle 3a601eBaHus yellOBeKa,
JKUBOTHBIX, PACTCHUH
41 HanorexHomorny B OMOJIOTUN U MEIUILINHE
42 JKU3HEeHHBIN UK KJIETKU
43 Matpuunslii cunte3 JJHK
XpomocoMsl. JITaboparopHas pabora
44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 JleneHue KIETKU — MUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue 0.5
MHUTO32 B KJIETKaX KOHYMKA KOPEIlKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsiuus KU3HEHHOTO IIMKJIA KJIETOK




48

OpranusMm Kak eIMHOE LIETI0e

Txanu pacrenuii. JlabopaTopHas pabora

49 . 9 0.5
«V3ydyeHune TkaHel pacTeHUI»
TkaHU )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas paborta «3ydeHue TKaHeH 0.5
KUBOTHBIX)
Opranbl. Cucremsl opranos. JlaboparopHas

51 pabota «/3yueHne opraHoB IIBETKOBOTO 0.5
pacTeHHs»

52 Onopa Tena opraHu3MoB

53 JIBr>KeHrE OpraHUu3MOB

54 [Iutanue opranu3MoB

55 [TuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumieBapuTenbHas cucTeMa uyeaoBeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YenoBeKa

58 TpaHcoOpT BEIIECTB Y OPraHU3MOB

59 KpoBeHocHas cuctema 1o3BOHOYHBIX
KHUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucTemMa yeinoBeka

63 PaznipaxuMOCTh U perymnsuus y
OpraHU3MOB

64 I'ymopanbeHast peryasus 1 SHI0KpUHHAs

CHUCTEMA XUBOTHBIX M YCJIOBCKaA




65

DopmBbl pa3MHOKEHUS OPTaHU3MOB

66

[TonoBoe pa3MHOXKEHUE

67

Meiios

68

I'amerorenes. OOpa3oBaHHe U Pa3BUTHUE
MOJIOBBIX KJIETOK. JIabopaTopHas paborta
«M3ydeHue cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenapaTax»

0.5

69

WuauBuayanbHOe pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

70

3akJiaJika OpraHoB M TKaHEH U3
3apOABIIIEBBIX JIUCTKOB

71

Poct Pa3BUTHUC KUBOTHBIX.
JlaboparopHast paboTa «BbIsiBIeHHE
NIPU3HAKOB CXOJICTBA 3apPOIbIIICH
MI03BOHOYHBIX KMBOTHBIX»

0.5

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.
JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHS BBICIIUX PACTCHUID»

0.5

73

HcTopust cTaHOBJICHUS U Pa3BUTHUS
TEHETUKH KaK HayKH

74

OCHOBHBIC TIOHSITUSI © CUMBOJIBI TEHETHKH.
JlaGopaTtophast pabota «JIpo3zoduia kak
O00BEKT TeHETUIECCKUX HCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTHU HACIEAOBaHUS
NpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3yueHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnuBanus y apo30¢uibr”

0.5




]_[I/ITOJIOI‘I/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I[[HOFO

76 1
CKpEIIMBAHUS
77 AHanusupyrouiee ckpeniuBanue. Hermonnoe 1
JIOMUHUPOBaHUE
JurunbpumHoe CKpenmrBaHue.
73 [IpakTuueckas padota «3yueHue | 0.5
Pe3yNIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS ’
y JpO30(QHIIBD)
79 [{uTonmornyeckue OCHOBBI AUTUOPUTHOTO |
CKpEIIMBAHUS
80 CuenneHHoe HaclleJOBaHUE IPU3HAKOB 1
81 XpOoMOCOMHasi TEOpHS HACIEICTBEHHOCTH 1
82 I'eneruka nona 1
83 I'enoTHI KakK 11€JI0CTHAS CHCTEMA 1
’4 I'eneTnyeckuii KOHTPOJIb Pa3BUTUS 1
pacTeHHii, )KUBOTHBIX U YEJIOBEKa
25 H3MeHunBOCTh MpU3HAKOB. Buabl 1
W3MEHYMBOCTH
86 MopaudukarmonHas ”3MEHUYNBOCTh 1
BapuauvoHHbI psif U BapUaLIMOHHAS
kpuBas. JlabopaTopHas paborta
27 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 0.5
MOIM(PUKAITIOHHOM U3MEHUYUBOCTH. ’
[TocTpoeHne BapHallMOHHOTO psifa U
BApUAIMOHHOW KPUBOM»
28 I'enoTunM4eckas U3MEHYUBOCTbD. |
KombOunatuBHast ©3MEHUHUBOCTD
89 MyTtannoHHas U3MEHYUBOCTD. 1 0.5




[IpakTuueckas padora «MyTanuu y
Jpo30¢uIIbI (Ha TOTOBBIX
MHUKpOIIpenaparax )»

90

3aKOHOMEPHOCTH MYTAI[MIOHHOTO IIPOLIECCa.
ONUreHeTHKa 1 SIIUTeHOMHUKa

91

['enetuka yenoBeka. [IpakTudeckas pabora
«CocraBiieHue U aHAJIN3 POIOCITOBHOM

0.5

92

MeTtoapl METUIIMHCKON T'€HETUKH

93

3HaquI/Ie MeI[HI.[PIHCKOfI TCHCTHUKU B
HpeI[OTBpaH_IeHI/II/I N JICYCHHUHU I'CHCTHUYCCKUX
3200J1€BaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHS CEICKIIHU.
JlaGopaTopHas paborta «3ydeHue copToB
KYJIBTYPHBIX PACTEHUN U IIOPOJ] JOMALTHUX
KHUBOTHBIX»

0.5

95

MeTompl CeeKIIMOHHON paOOTHI.
JlaGopaTtopHnas pabota «/3yueHne MeTo10B
CEJIEKIIUU PACTCHUI»

0.5

96

JloCTHKEHMS CeJIEKIUU PACTECHUHN U
*KUBOTHBIX. [IpakTiueckas pabora
«ITpuBHBKa pacTeHU»

97

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BAHUE
TEHETUYECKUX PECYPCOB

98

buorexHonorus Kak HaykKa ¥ OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuenne 00beKTOB OMOTEXHOIOTUN

0.5

99

OCHOBHbBIE HaIlPaBJICHUSI CHHTETUYECKOU
onoJsIoruu




100 XpOMOCOMHas U T€HHasl HHKEHEPUs

101 Menunuackue OMOTEXHOIOT NN

102 PesepsHbiil ypok. IloBTOpeHue,

0000111eHNEe, CUCTEMAaTH3allis 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

13.5




11 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue i[f}y‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTsI padoThI pecypen
1 OposmononHas Teopust Y. lapsuna 1
5 JIBHoKyIIHE CHIIBI ABOJIFOLMA BUAOB 110 Y. 1
JapBuny
3 Bopr0a 3a cymecTBoBaHue, €CTECTBEHHBIHN |
Y UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPHUH 1
SBOJIIOLIMU
5 DTarbl 3BOJIIOIIMOHHOTO Mpolecca: 1
MUKPO3BOIIOLHUS U MAKPOIBOIIOLIHS
6 [Tonmynsius — 3neMeHTapHas €AMHULIA 1
3BOJTIOLIUU
3aKOH reHeTUYECKOro paBHOBecHs JIK.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIeHIE U3MEHUYUBOCTH Y ’
0co0el 0OIHOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1
9 OS¢ ekt ocnoBaremnst. dpdexr |
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. M3oaiumumn nomysmuii: 1
reorpaduyeckas, OnoJIorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpPaBIAIOMINAN 1
(hakTop IBOIOIHH




12

[TonoBoii oT60P

13

[TprcnocoOIeHHOCTh OPraHU3MOB KaK
pe3yIbTaT MUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3yueHue
apoMop(h030B U HAUOAAANITAIIUHN Y
pacTeHUM U KUBOTHBIX)

0.5

14

[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:

Mopdonorudeckue, GU3MOIOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.
Jlaboparopnas pabota «IIpucnocodnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11eTIECO00PA3HOCTh»

0.5

15

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHHE BUI0B
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTypa BUaa

17

Bunoo6pa3oBanue kak pe3yibTar
MHKPO3BOJIOIMN

18

CBs3b MUKPO3BOJIIOIWHU U SITHUACMHUOJIOTUN

19

Makpossosntouus. [TaneonTonornueckue
METO/bI U3yUYEHUS IBOTIOIUN

20

buoreorpaduyeckue MeTOIbI U3YICHUS
3BOJTIOLIUA

21

OMOpPHUOIOTHYECKHUE U CPAaBHUTEIBHO-
Mop(doornueckre MeToIbl U3y4eHUs
3BOJTIOLIUU

22

MonekynspHO-TeHeTHUECKUE,
OMOXMMHYECKHE U MaTeMaTU4eCKue




MCTObI U3YUCHUA 5BOJIFOITUN

23 OO61re 3aKOHOMEPHOCTH YBOJIOIHH
24 AnanTtuBHas paguarus. HepaBHoMepHOCTH
TEMITOB 3BOJIIOLUU
’5 HayuHblie runoressl IpOUCX 0K ICHUS
JKW3HU Ha 3emiie
26 JloHayuHbIe PEACTABICHUS O 3apOKICHUI
KU3ZHU
7 OcCHOBHBIE 3TaIbl HEOPTaHUYECKOM
SBOJIIOLIMU
28 I'unoTe3bl 3apokIeHUs KU3HU
Uctopus 3emiin 1 METOABI €€ U3YUEHUS.
79 Jlaboparopnast pabora «3yuenue u 0.5
OTMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 HauanbHbie 3Tanbl opraHunyecKkoi
SBOJIIOLIMU
31 OBoonus 3YKapuoT
OCHOBHBIE 3TaIlbl BOTIOIUU
1 pacturensHoro mupa. [Ipaktuyeckas 0.5
pabora «3yuenue ocobeHHOCTEH ’
CTPOCHHUS PACTCHHI Pa3HBIX OT/IEIOB)»
13 OcCHOBHBIE 3TaIlbl 3BOJIOIUYU )KUBOTHOTO
Mupa
DBOIOIUS )KUBOTHBIX. [IpakTrueckas
34 pabota «3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )xu3HM Ha 3eMIe 110 3paM U




nepuojam

MaccoBbie BbIMHUPpAaHUA — 3KOJOT'MYCCKUE

36 KPU3UCHI MPOIILIIOTO

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4eckoro
Mupa

19 OcHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpraHu3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKE

41 Passurtue npeacrasineHuit o
MIPOUCXOXKJACHUH YeJIOBEKA
Mecto yenoBeka B cucTeMe
opranuyeckoro mupa. JlabopatopHas

42 pabota «M3yueHue ocoOeHHOCTEN 0.5
CTPOEHUSI CKEJIeTa YeJI0BEKa, CBA3AHHBIX C
MPSMOXOKJIEHUEM

43 JIBHOKYIIIME CHIIBI aHTPOIIOTEHE3a

44 CooTHoIIeHre OMOJIOTHIECKUX U
COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E

45 OCHOBHBIE CTaJMU AaHTPOIIOTeHE3a

46 [TaneoreHerrka 1 NaJeOreHOMHUKA

47 DBOIOIUS COBPEMEHHOIO YEJIOBEKA
UYenoseueckue pacel. [Ipakrudeckas

48 pabota «3ydeHune sKOIOrnIeCcKux 0.5
ajanTalyil 4YeJIOBEKa)

49 MexaucuunianHapHble METOIbI

AHTPONOJIOTUH




50 3apoxAeHUE U pa3BUTHUE FKOJIOTUU 1
Mertoapl skosoruu. JlaboparopHas padora

51 «M3yueHne MeTo0B FKOIOTMUECKHUX 1 0.5
HCCIICIOBAHUID)

5 3HayeHNne YKOJIOTHYECKUX 3HAHUN I 1
YesioBeKa

53 Okonorndyeckue GaKTopbl 1
AbGuoTtndeckue daktopbl. CBET Kak

54 sKosoruueckuit paxtop. JlaboparopHas 1 0.5
pabota «BpIsiBIeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIMSIHUIO CBETa»
AbGuoTtndeckue dakroprl. Temmeparypa
KaK 9KOJIOTUYECKHUIA (PaKTop.

55 JlaGopatopHnas pabora «BeisiBieHHe 1 0.5
MPUCTIOCOOTICHUI OPraHU3MOB K BIUSHUIO
TEMIIEPATYPhI»
AbGuoTtnueckue dhakTopbl. BiaxkHOCTB Kak

56 skojornyeckuit pakrop. JlabopaTopHas 1 0.5
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 0OuTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 Kuznenneie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISl CYIIIECTBOBAHUS OPraHU3MOB B CpEJIE 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




MomyJaanuun

OcCHOBHBIE TTOKa3aTeIn MOIMYJIALNN

63 YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
MOJIOBAas CTPYKTypa
OcHOBHBbIE MOKa3aTeNN MOMYJIALNN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEpPTHOCTb, MUTPALIUN

65 DKOJI0THYeCcKas CTPYKTypa MOMYISIUA

66 JluHaMKKa MOMYJISALUN U €€ PETyJIALns

67 KpuBble pocTa 4MCIEHHOCTH MOMYIISIIIUH.
KpuBbie BKUBaHUS
DKoJIoryecKasl HulIa Buja.

68 Jlaboparopnas pabota «IIpucnocodnenus 0.5
CEMSIH paCTeHUH K PaCCEJICHUIO»

69 Bun xak cucrema nonysisinui

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTpAIlUAid
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOCHCTEMa KaK OTKpBITask CUCTEMA

7 KpyroBopor BeliecTB 1 MOTOK SHEPTUH B
9KOCUCTEME

74 OcCHOBHBIE IOKA3aTENN YIKOCUCTEMBI

75 DKOJIOrM4ecKre MUpaMuIbl

76 H3meHeHHs coOOOIIECTB — CYKLIECCHH

77 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJAp, JIECOB, CTEIIEH, ITyCThIHb

79 AHTPOIOT€HHbIE SKOCUCTEMBI

20 Ypboakocucremsl. [IpakTudeckas pabora 0.5
«3yuenue u onucanue ypo03KOCUCTEMBI» ’
3aKOHOMEPHOCTH (POPMUPOBAHHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHUI

2 Pa3HBIX TUTIOB HAa CyOOpTraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIMOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obmiermianerapras 06009Ka
3emiu

84 Yuenue B. W. Bepuraackoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHMUS
ounochepsl

26 KpyroBopotsl BemecTs u
OMOreOXMMHYECKHUE IUKITBI

27 3oHanbHOCTH OHoCchepsl. OCHOBHBIE
OMOMBI CyIIIN

88 YcroitunBocTh 6nochepnt

89 DKOJIOTUYECKNE KPUZUCHI U UX MPUYHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

01 AHTpPOIOT€HHOE BO3JCHCTBUE HA
pPaCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupo/sl

93 OCHOBHBIE TPUHIUIBI YCTOHYHUBOTO




Pa3BUTHA YCTIOBCUYCCTBA U ITPUPOAbL

PanmonansHOE IPUPOAOIIOIH30BAHNUE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
paszHooOpa3us 3eMiau

95 C{6o6memae 1o TeMe «MHKPOIBOIONHS U |
e€ pe3ysIbTaThD»

96 0"606H1€HI/I€ 1o Teme «MaKpOIBOJIOLUS U |
e€ pe3ysIbTaThD»

97 O6o06uienue no Teme «IIpoucxoxaeHue u |
pa3BUTHE )XKU3HU Ha 3eMiie»

08 O6006mmenue o teme «IIpoucxoxaeHue |
YeJI0BEeKa — aHTPOTIOTCHE3)

99 O060061eHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPTraHU3MOBY

100 O6006meHue o Teme «OpraHu3mel U cpea 1
OoOUTaHUS

101 O6o6meHI/Ee 10 TeMe «IDKOJIOTHS BUIOB U |
TIOTTYJISIITAI»

102 O606mmenue o teme «buochepa — 1
rI1o0anpHast IKOCHCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME
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