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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ywyeObHoMy mnpenmery "buonorus" (nmanee - Ouoiorusi) Ha
YPOBHE CpeAHero oomiero oopa3oBaHus paszpaboTaHa Ha ocHOBe dDenepabHOro
3akoHa OoT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
OI'OC COO, Konmenuuu mnpenojnaBanus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJOXEHUN (perepaibHON paboyeil mporpaMMbl BOCIIUTAHHUS.

VYuebnsiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenHus (10-11
KJIaCcChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB MIpeaMeTHOM obnactu «EcTecTBeHHO-
HayuHble npenMerb». CoriacHo mnonoxeHusM @OI'OC COO npodunbHbIe
y4eOHbIE MpPEIMEThl, U3ydaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIIOTCS CIOCOOOM
muddepeHmanu  OOy4eHUsT Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHUs U
npu3BaHbl 0OECIEUUTh MPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOIIUM, CPEIHUM
o0IIMM, CpeTHUM MPOo(ecCHOHATBFHBIM U BBICIIMM 0oOpa3oBaHueM. B To jxe Bpems
KOKIBIM M3 JTHUX Y4EeOHBIX NPEIMETOB JODKEH OBITh OPUEHTHPOBAaH Ha
MIPUOPUTETHOE PEIIEHHE O0Pa30BaTENbHBIX, BOCIHUTATEIbHBIX M Pa3BHUBAIOLIUX
3a/la4y, CBS3aHHBIX C TpodopHeHTaIel O0ydJaromMXcsi U CTUMYIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTW Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEIUILIUHOM, SKOJIOTHUEM, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JEJIOM.

[Iporpamma no yueOHOMYy mpenMery "buonorus" ma€r mpencraBlieHHE O
Henu M 3ajadyax u3ydeHusi ydueOHoro mnpeamera «buonorus» Ha yriayOon€éHHOM
YpPOBHE, onpeaenser 00s3aTelibHOe (MHBAPHAHTHOE) PEIMETHOE COJIEpIKaHue, ero
CTPYKTYpPUpOBaHHWE MO pas3fenaM W TeMaM, paclpeielieHhe Io Kiaccam,
PEKOMEHAYET TMOCJIEeN0BATEIbHOCTh H3YYEHHUS Y4eOHOro Marepuana c y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3eH, JIOIMKH Yy4eOHOro Ipolecca,
BO3pAacTHBIX OcCOOeHHOcTel oOydaronuxcda. B mporpamme mo Ouosoruu
peaqn30BaH MPUHIUI TNPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJOTMM Ha YpOBHE
OCHOBHOTrO  o0Omiero oOpa3oBaHus, Oiaromaps 4YeMy IPOCMATpPUBAETCA
HAIPaBJIICHHOCTh Ha  MOCJENYIOUIee pa3BUTHE  OWOJIOTMYECKUX  3HAHMM,
OPHUEHTUPOBAHHBIX Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIILUICHUS, MPEJCTaBICHUN O 370pOBOM 00pa3e >KU3HU, Ha
BOCIIUTAHHE OEpPEKHOT0 OTHOILICHUS K OKpYyKaromed npupoaHou cpene. B
nporpaMMe Mo OHOJIOTMHM TakK)e IMOKa3aHbl BO3MOXKHOCTH Y4eOHOro mpeaMera
«buonorusi» B peamuzauun TpeboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METalpeJIMETHbIM M MPEIMETHBIM pe3ylbTaTaM OOYy4YEeHHS U B
(OpMUpPOBAaHUM OCHOBHBIX BUJOB Yy4€OHO-TIO3HABATEIbHOW  JI€ATEIBHOCTH
0o0ydJaromuxcs MO OCBOCHHMIO COJACPKaHUS OuoNornueckoro oOpa3oBaHUs Ha
YPOBHE CpeJIHEero 0011ero oopa3oBaHusI.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE CpelHEro 0oO0IIero oopa3oBaHHUS
3aBepiiaeT OMOJIOrMYecKoe o00pa3oBaHME B IIKOJIE M OpPUEHTUPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOIMOHHOTO YU€HHUS U SKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
Ouonorudyeckoro  obOpa3oBaHHs B By3aX W OpPraHM3alldiIX  CPEIHEro
npogeccruoHanbHOro oopasoBanus. OCHOBY €ro CoAep)KaHMs COCTABISET CUCTEMA
OMONOTMYECKUX  3HAHWH, TONYYEHHBIX TPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHMS MONy4YarOT pa3Buthe. Tak,
paciiupeHbl W yriayOieHbl OWOJIOTMYECKHE 3HAHMUS O PACTEHHSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCMOJb30BaTh KaK OPUEHTHUPBI IJIsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOrMYECKHX 3HAHMU C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ DBOJIOIMOHHBIN TMOAXOAbI K M3YUYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, IBOJIOIMU OPraHNYECKOro Mupa Ha 3emIie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
U3Yy4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJNIOTHH, SMOPUOJIOTHU U
OMoNOruM pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
anaromuu, (Qusnonoruu yenoBeka. B 11 kiacce u3ydarOTCS HSBOIOIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnbiii mnpeamer  «buomorus»  mpu3BaH ~ 00ECHEUUTh  OCBOCHUE
00y4aroMMuUCs OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJI€H, IPUHIMIIOB U IIPAaBUJI,
JeKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOr0OOpa3MM M OCOOCHHOCTSX KIJIETKH, OpPraHu3Ma, MOy,
OMOIIEHO03a, SKOCUCTEMBI, O BBIAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aclieKTaX OMOJoruueckux 3HaHui. Jls
pa3BUTHS U TOJJAEPKAHUS HUHTEpeca OOydaroIUXcsi K OHOJOTMM Hapsay co
3HAYUTEILHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COACPKaHUH MPOTPaMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOM WM MHOW o0nacth OWOJNOrMM, BKJIAJAOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B PEIICHHE BAKHEHIIINX OMOIOTUYECKUX U IKOJOTHYECKUX MTPOOIIeM.



[enp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHUE  OOYyYaroIIMMMCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAJIbHOM
OpraHu3allid JKWUBBIX CHUCTEM pAa3HOr0 paHra U MPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HAHUS B (JOPMUPOBAHUHU MHTEpEca K ONpeAesEHHONW 00sacTu
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaE€HHOM YpOBHE O0ECIIEUMBAETCS PEILICHUEM CIEYIOUIUX 3a0a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTHUYECKMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX |
IpaBUjIaX, COCTABISIONUIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTSIX OHOJOTMYECKHX CHCTeM (KJIeTKa,
OpraHu3M, MONyJIsus, BUJ, ONOreoneHos3, onocepa); 0 BbIIAOLIUXCA OTKPBITUAX
Y COBPEMEHHBIX UCCJIEIOBAaHUSIX B OMOJIOTHY;

O3HAKOMJICHHE OOYYarolMXCsl C METOJaMU IIO3HAHUS YKUBOM INPUPOJBIL:
UCCIICZIOBATEIILCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIApHOM U
KJIETOYHOW OHOJOTHH, SMOPUOIIOTUM W OWOJOTUM pPa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
DKOJIOTHMH);  METOJaMU  CAMOCTOSITENBHOTO  TMPOBEACHHUS  OMOJOTHYECKHUX
UCClieIoBaHU B Jaboparopun U B Ipupoje (HaOioJeHue, HU3MEpEHuUE,
HKCIIEPUMEHT, MOJICTIHPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OPMAIHIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTHE W CHUMBOJIMKOW; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M  COLMATIHHO-)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npoOiieMaMH YeJIOBEUECTBA; OIEHMBATH IMOCIEACTBUS CBOEH AESTENBHOCTH IO
OTHOILIEHUIO K OKpY)Karolled MNPUPOAHON cpele, COOCTBEHHOMY 3[I0POBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
NpopMIAKTUKN MH(EKIIMOHHBIX 3a00J€BaHUll, MpaBuiia MOBEACHUS B MPUPOJE U
obecrieueHus: 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBIYAMHBIX
CUTYyallUsiX INPUPOJHOTO M  TEXHOTEHHOIO  XapakTepa; XapaKTephU30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0YYaAIOUINXCS MHTEIUIEKTYaIbHBIX U TBOPUECKUX CTIOCOOHOCTEMH
B IpOIIECCE 3HAKOMCTBA C BBIJAIOIIMUMUCA OTKPBITUSIMH M COBPEMEHHBIMU
HCCNIEOBAHUSIMUA B OHMOJIOTHH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOrUYECKOro U CCIIEI0BaHMs, IPOBEACHMUS HKCIIEPUMEHTAIbHBIX
MCCIICIOBAHUMN, PEIICHUs] OMOJOTHYECKUX 3a/1ad, MOACITUPOBAHUS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
IIEJIOM U K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOM,
TCeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEICHHS B MPHUPOE;
MHTErpalliy eCTECTBEHHO-HAYYHBIX 3HAHMI;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOIONIOJIB30BAHUHU (COONIOICHUE TPaBUJI TIOBEACHHS B TPUPOJIEC, OXPaHbI
BUJIOB, SKOCHCTEM, OHMoc(hephl), COXpaHECHUHU COOCTBEHHOT'O 37I0POBBS U 370POBBS
OKpY)KalImMx Jojaed  (coOmoaeHuss Mep NpoPUIaKTUKU — 3a00JIEBaHUM,
oOecrieuyeHue OE30MACHOCTU JKU3HENCATEILHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYeCKUX 3HAaHUM U YMEHUI B MOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JUIi  OCO3HAHHOTO  BBIOOpa  OOyYarOIIMMHCS
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTEeNYIONIEMY MNPOPECCHOHATBHOMY CaMOOMNPEACICHNI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4McI0 YacoB, OTBEECHHBIX Ha M3y4yeHHE OUOIOTMH Ha YTIyOJIeHHOM
ypOBHE cpeHero oomero oopasoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(GUKU €ro COACp)KaHUS W HAMpPaBIECHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s3aTebHBIM YCIOBUEM MPU 0OYUCHUHN OMOJIOTUY HA YTITyOJIEHHOM YpOBHE
ABIISIETCSl TIPOBEACHHUE JA0OPATOPHBIX M MpakTHdeckux pabor. Takke ydactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPHIX OIpEAETSeTCS YYUTEeNeM Ha OCHOBE  HMMEIOIIMXCS
MaTepPUATLHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPKXAHUE OBYYEHUA
10 KVIACC

ConepkaHue mporpamMMmbl, BBIICIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIe, NPUKIAAHbIE M TOWCKOBBIE Hay4dyHbIC MWCCICIOBAaHUS B
Ouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHe MPUPOJIBIL.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apgen, I'. Mengens, B. 1. Bepunanckuii, W. I1. [1laBnos, U. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, ®@. Kpuk, /. K. bensies.

Tabmuiert u cxembl: «CBS3b OMOJOTHMU C JAPYrUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOrO0 COCTaBa, JAUCKPETHOCTh U IEJIOCTHOCTD,
CIIOXHOCTh M YHOPSJIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPraHHU3allMs,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTH4ecKuil), Ouochepuspiii. Ilporieccrl, Mpoucxomsue B IKUBBIX
cuctemax. OCHOBHBIE TpU3HAKK KWUBOTO. JKM3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnote3. HyneBas rumnore3a. IloHsTe BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonornueckux mgaHHbIX. OIIEHKAa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUST PE3yNbTaTOB JKcrepumeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue KWUBOTHOW KIETKM», «TKaHW >KUBOTHBIX», «CHUCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas paodora «lcrnomp30BaHWE pPA3IUYHBIX METOHAOB IIpU
U3YYEHUH JKUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHbIE IOJIO)KEHHUS COBPEMEHHOW KJIETOUYHOU
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(yrupoBanue, KyIbTUBUPOBAHUE KJIETOK. M3yuenue ¢ukcuposanmwix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

TabOmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHSI METOLOB MUKPOCKOIIHM .

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnueckas padora «l3ydyeHue METONOB KJIETOYHOM OHOIOTHH
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEarceHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyasiuuu. MuHepaabHble BElIeCTBa KIETKH, X OMOJIOrHYecKast
poiib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Opranvnueckne BelIleCcTBAa KIETKH. buonorndeckne mnoauMepsl. benkwu.
AMUHOKUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekyinbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukanuss  Oenxos.
buonornueckue bynkuun 6enkoB. Ilpuonwi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsHo-ruApOodOoOHBIE cBOlicTBA. Kiaccudukanus unumaos.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnmn xomruiementapHoctu. [IpaBunmo Yapradda. Crpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnn PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIeHHBIE TTEPEHOCYUKH, UX (DYHKIIUU B
Kkietke. /[pyeue wyxneoszuompugpocghamer (HT®D). CexBennmpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
coCTaBa U TMPOCTPAHCTBEHHON CTPYKTyphl Ouomonekyn. Moodenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnipeneneHne XMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl OEIKOBOW MOJEKYJbD», «CTpOoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBaHnue: XUMUYECKas Mocyia 1 000pyaoBaHuE.

JladopaTopHas pa6ora «O6HapyxeHUe OETKOB C MOMOIIBIO KaUeCTBEHHBIX
peaKkuuii.

JlaGopaTtopuas  pabora  «MccienoBaHWe — HYKJIEMHOBBIX  KHCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuieckoi kineTku. KinerouHnas crenka OakTepuil 1 apxei.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mazmaiemma). CTpykTypa  IUIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuriaemocts MeMOpanbl. Pabora HaTpuii-
KaJMEeBOro0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuTo3. Dx301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblKu, JTU30COMBI, UX CTpoeHUE U (QyHKUMH. B3auMocBs3b
OJHOMEMOpPaHHBIX OPraHoONAOB KieTKH. CTpoeHHE TpaHyJSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
peruxkynyM. CekperopHas Qpynkuus anmapara ['onsmxu. Moougukayus denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKU:  MHUTOXOHJIPUHU,  IJIACTUIBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumbuozenes (K.C. Mepesckosckuil,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE U CIIOKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapUOT.
XJI0pOMmIacThl, XpPOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTCHUMU.

HememOpannbie opranonasl kietku CTpoeHue W (QyHKIIUA HEeMeMOpaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunamenTsl. Axmunogvle Mukpoghuiamenmol. MBPpIIEUHbIE — KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Kietounsiii
neHtp. CrpoeHue U JBUKEHUE JKITYTUKOB W pecHUYEK. MUKpPOTPyOOUKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. OGonouka siApa, XpOMaTHH, KapuoOIa3Ma, SAPBIIKH, HX CTPOCHHUE U
byukuuu. SnepHbiii 6enKOBBIE MaTpHKC. [IpoCTpaHCTBEHHOE pPACIOIOKEHHE
XpoMOCOM B HHTep(azHOM szpe. Idyxpomamuu u cemepoxpomamun. benxu
XpOMaThUHa — TUCTOHBI. /JuHamuxa s0epHol o6onouku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTUTENbHOW  KIeTKu», «CTpoeHue
MUTOXOHJIpUNY, «Anpo», «CTpoeHne MpOKapUuOTUUECKON KIIETKU.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKpOIpenaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaTbl OaKTepHUATbHBIX KIETOK.

JlaGopaTtopHas pabora «J/I3ydueHne CTpOEHUS KIETOK  Pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JladopaTopnas patGora «lccnenoBanue IuiazMonu3a M JEnja3Moin3a B
PACTUTEIBHBIX KIETKAX).

IIpakTnueckas  padora  «l3ydeHue  JBMKEHHS  LUTOILUIA3MbI B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA W TeTepOTpPo(HBIA. YdUacThe KHCIOpPOAa B OOMEHHBIX
mpoueccax. JHepreTudeckoe oobOecrnedeHue KieTku: mnpeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuns (GepMEHTOB OT HEOPraHMYECKUX KaTanu3aTropoB. bemku-
aKTUBATOPbl M OENKU-MHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuYHBIA CHHTE3 OPraHMYECKUMX BEIIECTB B KieTKe. DOTOCHHTES.
AHOKCcUuceHHblll U OKcuceHHblll Gomocunme3 y oaxmepui. Ceemocoouparoujue
nueMeHmsl U NUSMeHmvl peakyuoHHo20 yeumpa. Poiab XJIOpOMiIacToB B MpPOLECCEe
dotocunTesa. CreroBas u TemMHoBas (a3bl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (hoTOCHMHTE3a. BiusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUueHne (OTOCHHTE3A.

XeMOCHUHTES3. PaznooOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTpUu(UuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpUH, BOAOPOAHbBIE
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa’poOnbie opraHu3aMbl. Buabl Opoxkenus. IIpoaykTsl OposkeHHS U UX
WCIIOJIb30BAaHUE UEJOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIM Tan. [ HKOIN3 — OECKUCIOPOIHOE PACILEIIICHUE TJIFOKO3bI.

buonoruueckoe okHuciIeHUE, WK KIETOUYHOE JbIXxaHue. Poinb MUTOXOHIpUIl B
npoueccax ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIATETBHOE
dbochopmmpoBanne. DHepeuss memoOpanno2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoiu AT®-cunmasel. IlpenmyiecTBa a’poOHOr0 MYTH
oOMEHa BeIleCTB nepe aHadpoOHbIM. DPPEKTUBHOCTH IHEPIETHUECKOT0 OOMEHa.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

OOopynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE AJii MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  pabGora «l3ydeHue  KATAIMTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPEe aMUJIa3bl WA KaTalla3bl).

Jlaboparopnass pabora «UM3yuenue ¢epMEHTATUBHOTO pacIlEIICHUS
NEPOKCUA BOAOPOJA B PACTUTEIILHBIX U KUBOTHBIX KIETKAX).

Jlaboparopnass padora «CpaBHeHue mpoueccoB (OTOCHHTE3a U
XEMOCHUHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakuun matpudHOro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHuummnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KoaupoBanue amuHokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasineHus o cmpoenuu 2eHog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ormepona (®. XKako0, XK. Mano). MonexyrsapHvle mMexaHuzmvl IKCNPECCull 2eHO8
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomol 2enog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbIi romeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHbIU YUK
JIHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaeos.
Obpamuas mpaHcKpunyus, pegepmasd, unmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble ¥ MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2uyeckux oannvix. Hanomexunonozuu 6 buono2uu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHne MOJIEIN BUPYCAy.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TMpPOLIECCOB, MpOTEKarluX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKUM (MMPEMUTOTUYECKUI) IEPUObI UHTEP(A3HI.

Marpuunbii cunte3 JAHK — permmukanms. [lpuanunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIEIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM HaOOp KIETKM — KapHOTUl. JIUIUIOMAHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO IUKIA KJIETKH. [Iporpammupyemasi KiI€TOYHas
ruoesb — anomnTo3.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaugpepayuu, ougpgepenyuposku, cmapenus u eudenu xiemox. «llugposas
KemKa» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupl U cxembl: «KU3HEHHBIM LUK KIETKH», «Mutos», «CtpoeHue
xpomocomy, «Pemukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIKA JTyKay.

JlaGopaTtopuas  pabora  «l3ydeHMe  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabnroneHue MuTo3a B KJIETKaX KOHYHUKA KOpEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH  CTPOCHUST M KUBHEACATEILHOCTH  OJIHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue NpoTucThl. KomoHMaIbHbIE OpraHU3MBbl.



B3auMoCBs3b 4acTell MHOTOKJIETOYHOTO OpraHusma. TKaHM, OpraHsl H
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTesbHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM KUBOTHBIX M 4Y€JIOBEKA. THIIBI KMBOTHBIX TKAHEH: JIUTEIMAJIbHALA,
COCAMHUTENbHAs, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUUNA WU
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OpraHbel U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JI[BMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KI'YTUKOBOE, PECHUYHOE. J|BH)KEHHME MHOTIOKJIETOYHBIX PACTEHUI:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE MHUIIEBapeHUe. [InTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue oprann3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ubddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[prxarenbHas HOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JIpIxaTtenpHas cUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIALUMH JIETKUX Yy ITHL U
MJIeKonuTaromux. Perymsmus npixanus. [{pixarenbHble 00bEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHass cucreMa TIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOcyabl M KpoBb. Kpyrum kpoBooOpameHusi. OBOJIIOIMOHHbBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KHMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
KUBOTHBIX. CokparutenbHble Bakyosund. Opranel BbpieneHus. DwibTpanus,
CeKpelusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabdOThl OPraHOB BBIJIECICHUS.
CBs13b MOJIOCTH TEJNIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTeMaMu. Beinenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3MoB. CIIOpPBI
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot OonesHeidl. UMMyHHas cuctema 4yenoBeka. KieTouHblit u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHUN.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpraHu3moB. Takcucel. Pa3zgpaxuMocTe H  peryminus y
pacteHui. PocToBbIE BEIIECTBA U UX 3HAUYCHUE.

HepBHasg cuctema u peduiekTopHas peryisiius y XUBOTHbIX. HepBHas
cUCTEMA U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
Xenespl HHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleliCTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepunm», «lIpocreimmey», «OpraHbl LBETKOBBIX PACTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKMW», «TKaHM >KMBOTHBIX», «CKEIEeT YernoBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucremayn, «/lpIxarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplenuTenbHas cucteMa», «JHIOKpPUHHAs cHCTeMa», «CTpOEHHE MBIIILBDY,
«Ammynurer»,  «KumeynomnosoctHeie»,  «Cxema  OUTaHUS  pacTEHUI»,
«KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHHE THIPBDY,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema arymkw», «HepBHas — cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKHMX, KUBbIE 3K3EMIUIIPbl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHuil pa3HbIX OTIEJIOB, BJIAXHBIE TMPENAPAThl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHMe sl IEMOHCTPAIMU TOYBEHHOT'O U BO3YLUIHOI'O MUTAHUS PACTEHU,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JEMOHCTPALlMU OIBITOB MO U3MEPEHUIO KM3HEHHOM EMKOCTHU JIETKHUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3ydeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHMe U pa3BUTHE OPTraHU3MOB

@®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKJIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. llonoBbie kineTku, win ramerbl. Meio3. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaroreHes u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

OnnonoTBOpEeHHEe U JIMOPUOHAIBHOE PpPa3BUTHE KUBOTHBIX. (CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHUS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u moodenu mopghozcenesa. Cragum >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHwHs.
Jlemepmunuposannoe u Hedepmunupoeéannoe Opoodnenue. bracmyna, munoi
onacmyn. OCoOEHHOCTH APOOJICHUS MIICKONUTAIOMIUX. 3apOJbIIIEBbIE JIUCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aUMOJICHCTBUI TEHOB. BiusHue Ha HSMOpPHUOHAIBHOE pa3BUTHE PA3TUYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
NO3BOHOYHBIX >KMBOTHBIX. DHONOrMueckoe 3HAYEHHWE NPSAMOrO M HENPSIMOro



pa3BUTHS, UX PACHPOCTPAHEHHUE B IMpupone. Tumbl pocrta KUBOTHBIX. DAKTOPHI
PETYISIIIMU POCTA KUBOTHBIX U YesioBeka. CTaauu mMoCTIMOPHUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasmHoxeHnue u paszButue pactenuil. ['amerodutr u crnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOHOE OIJIOJOTBOPEHUE Yy I[BETKOBBIX pacTeHuil. OOpazoBaHue u
Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JlemoHcTpan Ul

[Toptpersr: C. I'. HaBamun, X. [HIneman.

Tabmupt U cxembl: «BereratuBHOe pa3mMHOXeHUE», «Tumbl Oecrnonoro
pa3MHOXKEeHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAbI», «Pa3MHOXKEHUE HBIJICHBDY,
«Pa3MHOXeHUE TUAPB, «Meno3y, «XpoMocoMbl», «I'amerorenesy», «CTpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3zBuTue nArymku», «J/{BoHOE OIJIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUNY,
«CTpoeHne CeMsIH OJHOAOJIBHBIX U ABYAOJBHBIX PAaCTCHUI», «KU3HEHHBIN UK
MOpPCKON  KanycTel», <«JKW3HEHHBIM 1TUKI MXa», <«KHU3HEHHBIA  IUKII
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O6opynoBaHnue: CBETOBOW MHUKPOCKON, MHUKpOMpENapaThl SIHMIEKIETOK U
CIIEpMaTO30M10B, MOAENb «LIUKIT pa3BUTHUS JIATYILIKW.

JlaboparopHas padora «/3ydueHue CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenapaTax.

IIpakTnueckass padora «BplsiBIeHME NPU3HAKOB CXOACTBA 3apOJbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CrTpoeHHE OpraHoB pPa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJeICTBEHHOCTHM U H3MEHYHMBOCTH
OpPraHM3MoOB

Hcropust cTaHOBIEHUS M PAa3BUTUS TEHETHUKM Kak Haykd. Paboter T
Menpnens, I'. ne ®pusa, T. Moprana. Poins oTeuecTBEHHBIX Y4EHBIX B Pa3BUTHH
renetuku. Pa6oter H. K. Konbroa, H. 1. BaBunosa, A. H. benoszepckoro, I'. .
Kapnieuenko, 0. A. @ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE MTOHATHUSI U CUMBOJIBL. [ OMOJIIOTHYHBIE XPOMOCOMBI,
aJUleJIbHbIC TE€HBI, aJbTePHATUBHBIC MPU3HAKU, JOMHUHAHTHBIA W PEIIECCUBHBIM
MPU3HAK, TOMO3UTOTAa, T€TEPO3UT0Ta, YUCTAsl TUHU S, THOPU/IBI, TEHOTHUIT, (DEHOTHII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopuas pabGora «Jlpo3odpuna Kak OOBEKT T'E€HETUUYECKUX

VICCIICIOBAHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHnmens — 3aKoH

eIMHOO00pa3usi THOPUIOB MepBoro nokonenus. [IpaBuno nomunupoBanus. Bropoit
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenre npu3HakoB Mpy HEMOJIHOM JOMUHHUPOBAHUH.

JuruOpunnoe ckpemmbanue. TpeTuit 3akoH MeHenst — 3aK0H HE3aBUCHUMOT'0
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CueruienHoe HacnenoBanue mnpusHakoB. Padorsl T. Moprana. CrersieHHOe
HACJICIOBAaHWE T'E€HOB, HAPYIICHUE CUEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHAas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M rereporaMeTHbil mois. ['eHerudeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne mpu3HakoB, CHETUIEHHBIX C TTOJIOM.

['enotun kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelncTBHE HEaJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMYECKMI KOHTPOJIb Pa3BUTUA PACTECHHM, JKMBOTHBIX U YEJIOBEKA, a
Takke (PU3NOIIOTUUECKUX TMPOIECCOB, TOBEJACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— Tapa3uT» U «XO3SIMH — MHUKpOOMOM». ['€HeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHUS HACJIEICTBEHHON MH(OPMAINK B TIOKOJICHUSIX KIETOK  OPTaHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «llepBbiii U BTOpol 3aKoHbI Menpaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjeA0oBaHWE MPU3HAKOB Yy JApo3oduibly, «l'eHeThka Mmojay,



«Kapuotun uenoBeka», «Kapuorun apozoduney, «Kapuotun nruiib,
«MHOXEeCTBEHHBIN aJUIENIN3M», «B3anMonencTesrue reHoBy.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpPAllMi 3aKOHA HE3aBHCUMOIO HACJIEIOBAaHUS MPU3HAKOB, MOAEIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh MIpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. Buabl
W3MEHYMBOCTU: HEHACJIEICTBEHHASI M HACJIEICTBCHHAS.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MoaudukaoHHOM u3MeHYnBocTH. Hopma peakiuum npusHaka. BapuannoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

['enoTMNIMUECcKass N3BMEHYMBOCTh. CBOMCTBA FT€HOTUIIHMYECKON N3MEHUYUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOMHATUBHON M3MEHYNBOCTHU. P0OJIb KOMOMHATUBHONW M3MEHUYUBOCTH B CO3IaHUU
TEHETUYECKOT0 pa3Hoo0pa3usl B Mpejiesiax OJJHOro BUIA.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauWu. SnaepHble U
qUTOIIa3MaTnieckue Mytanuu. CoMaTudeckue W MOoJIOBble MyTaiuu. [IpyuduHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE Ha OPraHu3MBbI.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM u3meHuuBocTu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POJb  dNUSEHEMUYECKUX Gakmopos 6
HACe008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUMO8.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I'enernueckue 3ad00ieBaHu s YesioBeKay, « BUabl myTamuiiy.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIUOHHON HW3MEeHYUMBOCTH. llocTpoeHue BapualMoOHHOrO psiga W
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Mytaruu y jApo3oduiabl  (HA  TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTuka yesioBeka

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yejgoBeka.  MeTonbl  MU3Y4YeHUsT TEHETHMKM  4YeJOBeKa:  T'eHeaJOrHyecKui,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIHUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHHOE onpeJiesieHue TrE€HOTHUIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T1[P-anann3a. HacneacTBenHbie 3a001eBaHms YeIOBEKa. | €HHBIE U XpOMOCOMHBIC
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a005IeBaHUI 4YenoBeKa. MeauKo-reHeTHYecKoe KOHCYJbThpoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpys3a». DTUYECKUE ACHEKThl UCCIEIOBaHUN B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIIICHHOW YYBCTBUTEIBHOCTH YENOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
PEAPACIIONOKEHHOCTh YEIOBEKA K MATOJIOTUSIM.

JemoHcTpanuu

Tabmuubl U cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUS T€HETUKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenekuusi OpraHu3MoB

JomecTukanuss W CeNeKIusA. 3apoKICHHUE CEJICKIUU U JOMECTUKAIUU.
Yuenne H. W. BaBunoBa o IleHTpax mpPOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHUN U TMOPOJ
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHuumBoctd H. . BaBuioBa, ero 3HadeHue s
CEJIEKIIMOHHOM paOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHJIUBHIYaJbHbBIN. OTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
npou3BouTeNe 1o moTOMCTBY. OTOOp MO T'E€HOTUIy C TIOMOIIBIO OLIEHKH
(eHoTHIAa MOTOMCTBA U OTOOP MO FreHOTUNY ¢ oMolibio aHanu3a JJHK.

HckyccTBeHHBIW ~ MyTareHe3  Kak  METOJA  CEJIEKIIMOHHOW  paOoThI.
PaananvoHHbIl 1 XUMUUYECKUM MYTAareHe3 Kak UCTOYHUK MyTalUud y KYJIbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHust HCXOJHOTO MaTepuaa Jjisi CEJIeKIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpumusanud. [Ipeogonenue Oecriioaus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeOOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAWYed  JUIsI  CO3MaHMsl  HOBBIX COPTOB M TUOPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM uyucie ¢ NpUMEHeHUeM COBPEMEHHBIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmuHbIX MexHOL0SUI.

JleMoHCcTpanuu

Iloprpersr: H. M. Basunos, . B. Munuypun, I'. /JI. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOW W3MEHUYUBOCTHY,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «/3ydeHue cOpTOB KyJbTYpPHBIX PACTEHUN U TIOPOJ
JOMAITHUX KUBOTHBIX).

JlabGoparopHas padora «/3ydueHrne METOIOB CENEKIIUHA PACTECHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

Ikckypeusi «OCHOBHBIE METOABI M JOCTHKEHHUS CEJICKIIMU PACTeHUN U
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKASA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHONIOTUA:  XJICOOTEUEHHE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BUHOAENMe. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MUKPOOHOIOTUYECKUX
TexHoJsiorui. [Ipon3BocTBO O€nKka, aMUHOKUCIIOT M BUTAMUHOB.

Co3anne TEeXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKalux He BCTPEYAIOIIUecs B MPUPOIe OUOCHUHTETUUECKUE TTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHAbHBIX aumumen. Vcnoav3zosanue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE. PeKoHCTpyKuHs
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUSA CENbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHUss W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMHKEHEPHUH.
DKOJIOTUYECKHUE U ITUIECKUE MTPOOJIEMbI TEHHOW HHKCHEPHUH.

Menunuackue 6uorexnonoruu. [locrrenomuas mudponas meauuuna. TTLP-
JMATHOCTUKA. MeTaOoNOMHBIN aHanmM3, TEHOIEHTPHUYECKUN aHaiM3 MpOoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(GbyHIaMEHTATLHBIX OCHOB MEAMITMHCKAX TEXHOJOTUH, CO3MaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PEICHUS 3a/1a4 IEPCOHATM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BAaKIUH C IIEJIbI0 OOECIeYeHHs] KOMOMHUPOBAHHOU
3amuThl oT Bo30Oynutened OPBU, ycraHOBieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
pou3BOACTBE», «KneTounas nnxkenepus», «I eHHass UHKEHEPUSD».

JladopaTopHas padora «/3ydenre o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTEINIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJOTUYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE 3BOJILUMOHHBIX INpeICTABJICHUN B
Oonosioruun

OpomonmonHass teopusa Y. [lapBuna. IIpennocpulkM  BO3HUKHOBEHUS
napBuHA3Ma. JKU3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kylue cuiibl 3BoIOIMY BUAOB 1o Y. J[apBUHY (BbICOKasi HHTEHCUBHOCTD
pa3MHOXXEHHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOU KapTHUHBI MHpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIunnen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuubplt u  cxembl: «Cucrema sxkuBod mnpupoasl (mo K. Jlunnaero)y,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta myremiectBus Y. Jlapsunay, «Haxogku Y. Jlapsunay, «@opmbl 60ps0ObI
3a cymectBoBaHuey, «llopomasl romybeit», «MHoroobpasue KyJabTYpHBIX (opM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «(CxeMa COOTHOIIEHUS JBHXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak sneMeHTapHas eIuHHUIA 3BOMOLMH. COBpEMEHHBIE METOJIbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoBecus JIx. Xapau, B. Baiin6epra.

OneMeHTapHble (AKTOphl (IBMXKYIIKUE CHUJIBI) JBOMIONUHA. MyTallMOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiesied B momymsmusax.  Oddekt
ocHOBatens. JIDpgexm Oymvirounozo copaviuika. CHudCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cieocmesus. Ilposisnenue s¢gpghexma Opeiicha ceros 6
oonvuwux u  manelx  nonynayuax.  Mwurpauuu.  VM3omsuus  mOMyNSILMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Oronorudeckas (penpoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTEeCTBEHHOr0  OTOOpa:  JABMXKYILUWA, CTAOWIM3UPYIOIIUMA,  pa3phIBaOLIUN
(nm3pynTuBHbIii). [lonoBoli o0TOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPO3BOJIOLIMH.
BosnukHOBeHHe — mpucnocobsieHuit y  opraHu3mMoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl mpucnocoOiIeHuit y opraHu3MoB: MOPGOJIOTHYECKHE,
¢uznonornyeckue,  OHMOXMMHUYECKHE,  MoOBeAeHUYecKue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpo3Boonnu. M3omsiuus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONaTPUIECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Ponp  3BOmonMOHHOM Ouonoruu B pa3pabOTKE HaydyHbIX METOOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JleMOHCcTpanuu

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuplt u cxeMbl: «MyTanMoHHas W3MEHYMBOCTHY, «llomynsanuronHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckoity, «[lomynsiiuoHHbIE BOJHBI YUCICHHOCTH XUIITHUKOB U KEPTBY, «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka KUBOTHBIX,
«®usnonornyeckue ananrauumy», «lIpucnocobieHHOCTh OpraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupoze», «Crocodsl BupooOpazoBaHus», «I'eorpaduueckoe BHmo0Opa3oBaHuE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsl pacteHui», «KamycTHO-peedHbIi THOpHUIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3BEpeil ¢ MpUMepaMH pas3IMYHBIX MPUCIOCOOJNICHUHM, uydesa MNTHUI] U 3BEper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
Pa3IUYHBIMU CIIOCOOAMMU.

JladopaTopHas paGora «BpIsiBIeHHEe HW3MEHUYMBOCTH Y OCOOEH OJHOTO
BUJI».

JladopaTtopnasn  pabora  «lIpucnocobnenus  OopraHMsmMoB U HX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHas padora «CpaBHeHHE BHJIOB 1O MOp(]OIOrHYEecKOMY
KPUTEPUIOY.

Tema 3. MakpodBorouus 4 €€ pe3yJbTaThl

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
n3ydeHus: HBomonuu. llepexogneie @QopMbl M (PUIOTEHETHYECKUE  PSAJIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Bujsi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHOSIOTUYECKHE U CPABHUTEILHO-MOP(OIOrHYECKUE METOIbl N3y4eHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTWMYHBIE  OPraHbI.
PynumenTtapHple  opranel M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOJIOLMSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWjia) dBOIMOUUU. [Ipunyun cmenvl QyHKYUL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLUH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. [ ekkeb.

Tabmuubl u cxembl: «OUIOTEHETHUECKUHM Psi JIOMAAN», «KAPXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy,  «PuHuoputh»,  «CeMeHHbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKa M MIKUMMaH3e», «l1aBHbIE
HampaBJICHUs 3BOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUN.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble NpeCcTaBiICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
I'mnores3a NOCTOSSHHOTO CaM03apOKIECHU )KU3HU U €€ onpoBepkeHue onsitamMu O.
Penu, JI. Cnamnannanwy, JI. [lactepa. [Iporcxoxnenne »Ku3Hu U aCTPOOHUOIIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YEeCKOM SBOJIOLIUH. [InanerapHas
(reosoruyeckasi) HSBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTEHHBIH CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OOpazoBanue monuMepoB U3 MoHOMepoB. KoamepBatnas rumore3a A. .
Onapuna, runore3a nepBuaHoro oymnboHa J[x. XomnjaeiiHa, reHETUYECKasi TUIIOTE3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE TPOTOKJIETKH.

Hctopus 3emuin U MeToAbpl €€ u3ydeHMs. VICKolaeMble OpraHnyecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast mKajia: 30Hbl, 3Pbl, HIEPUOIbI, STTOXH.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
HEPBbIX KJIETOK. DBOJIOLUSA MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTBI U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpPYCOB. IIpoMCXOXIEHHE MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHMKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHne uMH cymHd. CemeHHble pacTeHus. lIponcxokaeHne NIBETKOBBIX
pPacTeHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOpaoBbIE KUBOTHBIE. JKM3HB B BOJE. DBOMIOIUS MO3BOHOYHBIX.
[Tpoucxoxnaenue ambubuii u pentwiuil. [IporcXokaeHHE MIICKONMUTAIOMINX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3BuTue xu3HM Ha 3eMie IO 3paM M IEpPUOAaM: apxel, MpOoTepo30il,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIOrH4ecKux IponeccoB. llosBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKUE KPU3KUCHI mpouuioro. IIpudnHel u
CJIEICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6uopazHooOpasusi Ha 3emIie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunbl Kraccuduxauu
opranu3mMoB. OCHOBHBIE CHCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JlemoHcTpan UM

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, x. Xonaeitn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxembl: «Cxema ombita @. Pequy, «Cxema ombrita JI. [lacTepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanel  HEOPraHWYECKOW  3BomoIUu»,  «l'eoxpoHonormyeckas  IIKaJIay,
«HavanpHble 3Tanbl OpraHUYecKoil BOMIONUNY, «CxemMa 00pa3oBaHUs AYKApUOT
nyréM cumoOunorenesa», «Cucrema >XKUBOW HpUpOabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OOHOKIETOYHBIE BOIOPOCIU,
«MHoroksieTounble Boaopocian», «Mxu», «llanopoTtHukm», «l'onoceMeHHBIE
pactenus», «Opranbl LBETKOBBIX pacTeHuil», «(Cxema pa3BUTHUS KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KullIeYHONMOIOCTHBIEY,
«IInockue YEpBW», «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3Burue )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue KU3HHU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KallHO30MCKOH 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa».

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HAaCEKOMBIX, BJIaXXHBIE MpPENapaTbl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJUIEKIIMHU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIMA OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIMAEMBIX, MYJSKH OpPraHUYECKHUX
OCTATKOB OPraHU3MOB.

BupryanbHass Jsa0oparopHasi  padora «MoaenupoBaHHWE — ONBITOB
Munnepa—tOpu 1o n3ydennio abMOreHHOT0 CUHTE3a OPraHWYEeCKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas padora «l3yueHue M ONHMCaHUE HCKOMAEMbIX OCTATKOB
JPEBHUX OPraHU3MOBY.

IlpakTuyeckass pabdora «l3ydeHue OCOOCHHOCTEM CTPOCHMS PACTEHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHue ocOOEHHOCTEN CTPOECHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AaHTPOIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruUu. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHusA. COBpEMEHHBIE HAYUYHbIE TEOPUU.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMM:  CPAaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hU3M0JI0r0-OMOXUMHUYICCKHE,
noBefeHyeckre. OTIMYMS YENOBEKa OT KMBOTHBIX. [IpAMOX0kKAEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOMU
CUCTEMBI.

JIBroxymue cuiibl (hakTopbl) aHTPOMOTeHE3a: OMOJIOTUUECKHE, COLMAIIbHBIC.
CooTHotieHre OMOIOTHYECKUX U COLIMATIBHBIX (PaKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaIUU aHTpoIoreHe3a. PanHue dYenoBekoOOpazHble 00E3bSIHBI
(TPOKOHCYIIBI) U PAaHHUE TTOHTUBI — OOIIHME MPEIKH YeT0BEKOOOpa3HbIX 00€3bsSH U
JTroAei. ABCTPAJIONIUTEKH — ABYHOTHE NPEIKH JroAei. YenoBek yMmenblid, MepBble
V3TOTOBJICHUSL OPYAUU Tpynaa. YelnoBeK NMPpSAMOXOISIINM U IEPBBIM BBIXO JIFOAEU
3a  mnpeaenasl  Adpuxu. YenmoBek redaenbOeprckuii  — oOmMM  IpesoK
HEaHIePTAILCKOr0 YEIOBEKA U 4YEJIOBEKa pasyMHOro. YesoBeKk HeaHIepTaIbCKUN
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOEHHME KOHTUHEHTOB 3a mpenenamu  AQpHUKU.
[TaneoreneTnka u najaeoreHOMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yenoBeka. MyTranuoHHbIN mporecc U nonumopdusm. [lonmynsiiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue packbl. Ilonstne o pace. bonpmme pacel: eBponeouaHas
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3narcko-aMepuKaHCKas). Bpemss W MyTH pacceleHus YesioBeKa IO IUJIaHETE.
EnuHcTBO  4yenmoBedeckux — pac. HayuHas  HECOCTOSTENbHOCTh — pacu3Ma.
[IprcnocoOIEHHOCTh, YeIOBeKa K pa3HbIM YCJIOBHUSM OKPY)KAIOIIEH CpPEeIibl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(bU3HOIOTHIO YEIOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEeJIOBEUECKUX NOMyJAUi. bruocoluanbHble UCCIEIOBaHUS MPUPOJIBI YEIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toptpersr: Y. lapsun, JI. Jluku, 5. A. Porunckuii, M. M. I'epacumos.

TaOmuiel U cxembl: «MeToIbl aHTPOIIONIOTHIY, «I 0JIOBHOW MO3T YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKEJIET UIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBUKYIINE CUIIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IPEBO  YEJIOBEKa», «ABCTpaJIONUTEK», «YeloBek  ymenblid», «YemoBek
PAMOXOAAIINNY, «/[eHncoBckuil uyenoBek» «Heanaepranbiupbny, «KpoMaHbOHIIBD,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YelIOBeKay, «Packl uenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEe, MpEeAMETOB  MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MUQOJOTUUECKUMH ¢ OUOJEHCKUMH CHOKETAaMU TPOUCXOXKJACHUS YEJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YeJOoBEeKa W uepena IIMMIIaH3€, MOJIeNb KHUCTH YEJIOBEKa M KHUCTHU
HIMMITIaH3€, MOZENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnass pabora «lI3yueHume ocoOeHHOCTEH CTpPOEHHs CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 73KOIOrHUECKUX aJanTaluid 4eJI0BEKay.

Tema 6. Jkonorusi — HaAyKa O B3aMMOOTHOLIEHHSIX OPraHMU3MOB WU
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxeHne U pa3Butue 3kosiorud B Tpyaax A. I'ymGosbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sKoJioruu. CBsI3b IKOJIOTHH C APYTUMU HayKaMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
OpupofHble U JabopaTopHble. MoaenupoBaHue B SKOJIOTUU. MOHHUTOPHUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
AKOJIOTMYECKOM KYJIBTYPBI M DKOJIOIMYECKOW IPAMOTHOCTH HACEJIECHUS.

JemoHcTpanuu

[Toptpets: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHUTOPHHIA OKPYKAOILIEN CpeabD».

JlaGoparopHas padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCJICJOBAHUI.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux Qakropon. IIpaBuno munumyma (K.
[Mmnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

AbGuornyeckue ¢akropel. CBer Kak sKonoruuyeckuil ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMil M JKMBOTHBIX II0 OTHOWIEHHWIO K cBeTy. CHUTHalbHas poJib CBETA.
doTonepuoansm.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxuocte kak skonorumdeckui (daktop. IlpucnocobneHust pacrteHuil K
noJiiepkaHuio BogHoro OamaHca. Knaccudukamusi pacTeHUld MO OTHOILIEHUIO K
Bojzie. [Ipucnoco6ienust >KkMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHWsI OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
ocoOeHHOCTH cpeA oOuTaHUs opraHu3moB. llpucnocoOiieHusi OpraHu3MOB K
JKU3HU B Pa3HBIX Cpeax.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
rogu4yHbpie puTMBbI. [IprUCOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
Kusznennsie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHE



TpaBbl, OJHOJIETHUE TpaBbl. JKuU3HEHHbIE (OPMBI KUBOTHBIX: THIPOOHOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopsbI. Bunpr OMOTUYECKUX  B3aUMOJCHCTBUII:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKMX B3aUMOACUCTBUM [IJIs1 CYIIECTBOBAHHUS OPraHW3MOB B Cpeie
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUS.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«OKOJOrMYECKUE TPYIIIbI )KUBOTHBIX 110 OTHOIIEHHUIO K CBETY», «TeImIOKpoBHBIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOIOTMYECKHE pPUTMBIY,
«Kuznennole  ¢GopMbl  pacteHHil», <«OKusHeHHbIEe  (DOPMBI  KUBOTHBIXY,
«9KOocuCTEMA IHUPOKOIMCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOrO jecay, «llenu
NUTaHUS», «XuHU4YecTBOY», «llapasutuzm», «KonkypeHuus», «CumMOuo3y,
«KommeHncaimszmy.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOIMYECKUX (DaKTOpOB, repOapuu CBETOJMIOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIMUXCS K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUJIEKIWU >KMBOTHBIX, OOUTAIOIIMNX B PAa3HBIX Cpeaax,
repbapuu M KOJUIGKIMU pACTEHUA U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKU3HU, TepOapuu u
KOJUIEKIIUM PACTEHUM M JKUBOTHBIX PA3IMUYHBIX XU3HEHHBIX (OpPM, KOJUIEKIIHH
’KUBOTHBIX, YJaCTBYIOIIUX B Pa3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHasi pabora «BbIsBICHHE TMPUCIIOCOOJICHUN OPraHU3MOB K
BJIMSTHUIO CBETA».

Jlaboparopnasi paGora «BbiABieHHE MPUCIIOCOONEHUNH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTropHass padora «AHAaTOMUYECKHE OCOOEHHOCTH pACTEHUU U3
pa3HbIX MECT OOUTaAHUS.

Tema 8. Jkosrorust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApaKTEPUCTHKU  IMOMYJSALHUU. [lomynsaumst ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPbI
nomyisiquid. OCHOBHBIE TIOKAa3aTeNM IONMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTb,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa MOMyJSIUU U €€ perysiuus. bUOTHYeCcKHil MOTEHLIHAN MOIMYJISIUU.
MopaenupoBanue TMHAMUKH onyisiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIIHUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KOMOTMYECKOW HuIIe Buja. MectooOutanue. MHoromepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [ToTeHuManbHas U peaiv30BaHHAs HUIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruy. JKOJOTHUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

IToprper: [Ixx. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTpancTBeHHass  CTpyKTypa nonyasauuu», «Bo3pacTHble  mupaMujbl
nonyysanun», «CKOpOCTh  3aCElieHHs] TOBEPXHOCTH  3€MJM  PA3JIUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHass  pabora «llpucmocoGneHus ceMsH  pacTeHHMH K
pacCEeIEHUION.

Tema 9. Jkos10rus coodeCTB. IKOJIOTHYECKHE CUCTEMBbI.

CooOmiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MeEXIy
OpraHu3MamMu B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHuM3MOB B DKOCUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cetu. AOuorudyeckue OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  MOKa3zaTeldu  JAKOCHCTeMBbl. buomacca u  HOpoOAYKIUS.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuxa sxkocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HanpasnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykneccuu. KnmnmakcHoe coobuiectBo. buopaznoodpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYUBOCTH COOOIIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemvl MyHOp, 1eco8, cmenell, nyCmbitb.

AHTpPOIIOTEHHBIC JIKOCHUCTEMBI. ATpO3IKOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U IPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponb Kackaowozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuoHUposaHuu 3kocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MTOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CYOOP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMoHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeCca», «DKOCUCTEMA XBOMHOIO Jecay, « DyHKIIMOHAIbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenmn nmutanus (mMacTOUIHAS, NETPUTHASN)Y, « IKOJOTHUYECKAsT MTUPAMUIA YUCEI,
«IKonorudeckasl nupamuia OMOMacChDy, «IKOJOTUYECKAsT TTUpaMUIa dHEPTUN»,
«O0bpazoBanue 6osotay, «llepBuunas cykieccus», «BoccTaHoBlIeHHE Jieca TOCE
noxxkapa», «9KOocucTeMa o3epay», «ArpoueHos», «KpyroBopor BemIECTB M MOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypOoakocucTem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl |
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnueckas padora «/3yuenue u onucanue ypoo3KOCUCTEMBDY.

JlabopaTropuas pabora «M3ydeHue pazHooOpa3usi MEJNKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «DKCKYpPCHUSl B THITMYHBINA OMOTeorieHo3 (B AyOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKcKypeusi «OKCKypCUsl B arpo’KocucTemMy (Ha mojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buocepa — oOmemnanerapnas o00oj0uka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBaJA KU3Hb. PazBuTue mnpejacTaBienuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. . Bepnanckoro o 6uocdepe. Obaactu 6uochepst u e€ cocran. XKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEUIECTB U OMOr€0OXHMMHYECKUE LUKIIbI (Yriaepoaa, a3oTa). PUTMUYHOCTD SIBIEHUMN
B Onocdepe.

3oHanbHOCTh OWocheprl. Ilonstue o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIC JIeCca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CrtpykTypa u QyHKIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO TOTSHITHANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpertsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«Kpyrosopot yriepoga B mnpupone», «KpyroBopor Kuciaopojga B HIPHUPOAEH,
«KpyroBopot Bombl B mpupomae», «OcHOBHBIE OMOMBI cymmmy, «KmnMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIIEKITUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arps3HeHue BO3AYITHON cpenbl. OxpaHa Bo3ayxa. 3arpsS3HEHHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. I3MeHeHne Kiaumara.

AHTpPONIOT€HHOE BO3/ICWCTBUE HA PACTUTEIbHBIA M KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHLMUIBI OXPaHbl MPUPOJBI.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
Boranuyeckue capl ¥ 300JI0rMYECKUE TTAPKH.

OCHOBHbBIE MNPUHIUIIBI YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA U MHPUPOJBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIEC MOCIIEICT BUS.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmuvie ucciedogauus nepexooa K pecypcocoepezaiowei U
KOHKYPEeHmMOoCcnocobHou snepeemuke. buonozuueckoe paznoobpasue u 6uopecypcei.
Hayuonanvnvlie ungopmayuonnvie cucmemsi, obecneuugarowue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOEeNbHbIX U008 U dkocucmem. OcHobl



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsisHeHue  atMochepwl»,  «3arps3HEHUe
ruapocepb», «3arpsizHeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeTanpeIMETHbIC U MPEMETHBIC.

B cTpykType TMYHOCTHBIX pe3yJIbTaTOB OCBOCHUSI MPOTPAMMBI TI0O OMOJIOTHUH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIUMUCS POCCUMCKOM
IPaKIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOy4eHUI0  OHOJIOTHuH,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMI PA3BUTHUS OUOIOTMYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUsl, Haluyue NpasoCO3HAHUS  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 1O OMOJIOTUU JOCTUTAIOTCS
B €JIIMHCTBE Yy4e€OHOM U BOCHUTATEILHON JEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTUSI BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTH3MA U
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHUIO,
B3aMMHOI'0 YBaXXCHUsI, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJIUIAsIM MHOTOHallMOHAJIbHOTO Hapoaa Poccuiickoii ®enepanuu, npupone U
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
OMbITA W OMBITA JIEATEIILHOCTU B MPOIIECCE peain3allid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH I'PAXKAAHCKON MO3UIIMHA OOYUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTrO 00IIeCTBa;

OCO3HAHWE CBOMX KOHCTUTYIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BBHITOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAEISATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUSA JIFOJIEH C pa3HBIMU YOCKICHUSIMU, KYJbTYPHBIMH IIEHHOCTSIMU U
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO OMNIMOHEHTOB TMpPH OOCYXIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMICPIKAHMS;

TOTOBHOCTh K TYMAaHUTApHOUN U BOJIOHTEPCKOM AESTEIbHOCTH;

2) NIATPUHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh pOCCHIICKOI IpaKIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmocty 3a cBOM Kpa, cBOWO PoauHy, CBOM S3BIK H KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUMCKMX YYEHBIX B CTAaHOBJEHUE U
pa3BuTHE OWOJOTHU, TOHUMAHUS 3HAUYCHUS] OWOJOTMH B TO3HAHUMU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBa;

ujeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIy)K€HHIO W 3ammure (OTedecTBa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OLIEHHMBAaTh CUTYaIlMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOIO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEMHOM KU3HU B COOTBETCTBUU C
TpaauuusaMu HapoJoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOUas SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE YMOIMOHATIBLHOTO BO3/ICUCTBUS JKUBOU MPUPOBI U €€ [ICHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Ka4€CTBAa TBOPUECKOM JINYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM U OTHbIXa, peEryisapHas Quznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOIIUX 37IOPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TpynoBOro BOCIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOIMYECKOM M COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccuu U pea30BBHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) IKOJIOrM4€CKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIeCTBOBAHUS,

MOBBIIIIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYphl: TMPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKPYXKAIOIIEH CPEBI;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTHMUECKHX MpoOeM W MyTed ux
peleHus;

CIOCOOHOCTh HCIIONB30BaTh MNpUOOpeTaeMble MPU H3YYCHHH OHOJIOTUU
3HaHWST W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PAMOHAIHHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHUE  TIPaBWJI  TOBEJAEHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENPUATHE JCHCTBUMA, NPHHOCAIIUX Bpel  OKPYKAIOIICH
IPUPOTHON Cpeie, YMEHHE IMPOTHO3UPOBATH HEOIArOMPHUITHBIC SKOJOTHUYCCKUE
MOCIIEACTBUS MPEANPUHUMACMBIX JICUCTBHUI U MPEOTBpaIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HaIlPaBJIEHHOCTH, YMEHUSI
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aMMOJICHCTBUS MEXKY JIFOJbMHU U IO3HAHUS MUPA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPECTaBICHUA 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U
obmiecTBa, B IO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M PpELICHUM IpoOsieM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU [JIsI COBPEMEHHOM IUBHIU3AIUU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeN BbIX0/a U3 TJI00AIbHBIX IKOJOIMUECKUX MpoOJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B ULEJAX
NOBBIIICHUS OOIIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAHMUA JJI1 aHaau3a U
OOBSICHEHHSI ABJICHUI OKPY)KAIOIIEro MUPa U MPOUCXOAAIIUX B HEM HM3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHME LIEHHOCTH HAY4YHOW MAESTENbHOCTH, T'OTOBHOCTH OCYILECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHWM MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHHUS y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAuYMMble i1  (OPMUPOBAHUS MHUPOBO33PEHUS OOYyYaronIuxcs
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TIOHITHUS, OTPAKAIOITHE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SBIIEHUE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHSI,
UCClieIoBaHre,  HAONIOJeHWe,  W3MEpPEeHHe, JKCICPUMEHT U JIpyrue);
YHHUBEpCAJIbHBIE y4eOHBIE JEHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTM M COLMAIbHON KOMIETEHLUUH OOYYaloIIUXCs; CIIOCOOHOCTh
o0 yJaronmxcs UCTIOJIH30BaTh OCBOCHHBIC MEKIUCIUTIIMHAPHBIC,
MHPOBO33PEHUYECKNE 3HAHWS W YHUBEpPCAIbHBIC YydeOHbIE JCHCTBUS B
MI03HABATEILHON U COLMATIbHON TIPAKTHKE.

B pesynaprare wu3yueHuss OHMONOTMM HA YPOBHE CpEIHEro OOMIEro
oOpa3oBaHus y oOydaromerocss OyayT chopMupoBaHbl TO3HaBaTEIbHBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITEbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHETO OOIIeTo
o0pa3oBaHUsl JOJKHBI OTPAKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOATENTFHO  (OPMYIMPOBAaTH W aKTyaIM3HpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHaynM3a, CUHTE3a, CpaBHEHUS, Kiaccuukaimum, 0000IIeHNs ), PACKPhIBATh CMBICII
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMU TOHATHSIMH);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
TOCTHKEHUSI, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTH C TIOCTABIICHHBIMHU IIECIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJTIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXeMHO-MOJIETIbHBIE ~ CpeAcTBa IS pe/ICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabarbiBaTh IUIAH PELICHUs] MPOOJEMBbI C YUYETOM aHAIU3a MMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1E€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH padOTy B  YCJIOBUAX  PEaJbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbI€ HCCIEI0BATEIbCKUE NeiiCTBUSA:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  pa3pelieHusi MOpodieM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEpHpPETalHuH, NpeoOpa3OBAHMI0 W MPUMEHEHUIO B Y4€OHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MIPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NESATENbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIs JI0Ka3aTesIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

QHAIN3UPOBATh IIOJYYEHHBIE B XOJI€ pEUIeHUs 337a4yd Pe3yJIbTarhl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIEHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEPEeHOCa CPEJICTB M CHOCOOOB
JeNCTBUS B MPO(ECCUOHATIBHYIO CPELY;

YMETh IEPEHOCUTh 3HAHUS B II03HABATENIbHYI0 M IPAKTUYECKYIO 00J1acTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOLIUE albTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



MH(POPMAIUIO Pa3IMYHbIX BUAOB U (DOPM IPEICTABIECHUS, KPUTUYECKU OLICHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopmMynupoBaTh 3aPOCHl U MPUMEHATH PA3TUYHBIE METOMBI MPU TOUCKE H
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJIb30BaHUS HH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPLICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIIOJIb30BaHUS PA3IUUYHbBIX
TIOWCKOBBIX CHUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (GOpMYy  NpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJeTh  HABBIKAMH  PACIIO3HABAaHUS W 3alUThl  MH(OpManuu,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMajore WM JAMCKYCCHUHU MO CYIIECTBY OOCYyXJaeMoil TeMbl (yMEHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIHO BBINOJHEHHUS IpeasaraeéMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HeBepOaTbHBIC CpEACTBA OOINEHHWS, TMOHUMAaTh 3HAYCHHE
COLMAIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JII0JeH, MPOSBIATh YBAKHUTEIbHOE OTHOIICHHUE K COOECeTHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pPa3BEPHYTO W JIOTUYHO HM3JaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHINBHIYaIbHOM
paboThI U pelIeHUU OMOJIOTMYeCcKOr MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHUCTBUSA MPH PEIICHUH YUeOHOU 3a1a4H;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUN C Yy4E€TOM OOIIHMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJI0r0 UJI€Ha KOJJIEKTHBA;



NpUHUMATh  II€JId  COBMECTHOM  JESATEIbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaxkeHUe, ObITh MHUIIUATUBHBIM.

OgyageHne yHUBeEpPCAIbHBIMHU PeryJATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M MOCTYNKAaX MO OTHOLICHHWIO K YKUBOW IPUPOE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENBHOCTU Y KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMI, UCHOIB30BaTh NPUEMBI pedIieKCUM AJii OLEHKU CHUTYyalllH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA,

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHUS COAEpKaHHUS YydyeOHOro IpenMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecredeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenu@uueckue sl OMOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI AEWCTBUH 110
OCBOCHHIO, UHTEPIPETALNN U TPEOOPA30BAHUIO 3HAHHM, BUJIBI E€ATEILHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
pealIbHBIX KU3HEHHBIX CUTyauusx. [IpeamMeTHbie pe3ylbTaThl MPEACTaBICHbI IO
rojilaM U3y4eHHUsI.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHUU  3aKOHOB TPUPOJBI M  PEIICHHH TMpoOJieM  paliOHAIBHOTO
IIPUPOIOTIOIB30BAHMS, O BKJIA/IE POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OMONOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEICTBEHHOCTh, MU3MEHYUBOCTh, POCT M Pa3BUTHE), OUOJIOTUYECKUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHas Teopust
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOTOOOpaswsi W  TPOUCXOXKACHHS  KyJAbTYPHBIX  pAacTeHHWi),  3aKOHBI
(emmHOOOpa3usi MOTOMKOB TEPBOTrO MOKOJCHMSI, PACIICIUICHUS, YHCTOTHI T'aMeT,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIEAOBAHUSAX JKHMBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OaxTepuii, rpruOOB, pacTECHHI, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHHS,  MHAWBUAYaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXIY OPTraHOWMIAMU KJIETKH M HUX
GYHKIIUAME, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUIMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
GYHKIIUAME, MEXIy CHUCTEMaMH OPTraHOB W WX (DYHKIHMSAMHU, MEXKIY dTarnaMu
oOMeHa BeIIeCTB, dTallaMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX M YEIOBEKa,

YMEHUE UCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3U MEXIY HCCIeAyeMbIMH OMOIIOTUYECKUMU MTPOIIECCAMU | SIBIICHUSIMU, J€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH TIOJy4YE€HHBIX PE3YJIhTaTOB;

YMEHHE BBIMOIHATH JIA0OpATOPHbIE U MPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBwiia Ipu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATh THUIIOTE3bI, MPOBEPATh HUX IKCIECPUMEHTATHHBIMU
cpeactBamu, (GOPMYIUPYS I1eMb HCCIEAOBaHUs, aHAJIM3UPOBATH IOJYYCHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyONMMYHO  TPEACTABIATh  MOJTYYCHHBIE  pe3ydbTaTbl HAa  YYCHHMUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  Ouosoruu M MEOUUUHBI  (KJIOHUPOBAHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Ipodeccuu u
POJODKCHUE OWOJIOTHYECKOTO O00pa3oBaHUS B  OPraHW3alUsIX CPEIHETro
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buosorus» B 11
Kjlacce TOIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M pOJH OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTHYCCKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONOJIb30BAHUS, U B (POPMUPOBAHUU LIEHHOCTHOT'O OTHOILEHUS K MPUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apPYOCIKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/ICNICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJATaONUX OWOJOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCHCTeMa, Ouocdepa), OHMOJOTHUUECKHE TEOPHUH
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 nyTsax U HampablieHUsax 3Boironuu, B.W. Bepnanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus [[x. Xapau u B. BaitnGepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTMYECKOM TMHUpaMUJIbl DHEpPruM), rumnotre3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yEMBIMH B OMOJIOTMYECKUX UCCIICIOBAHUSX KUBBIX 00BEKTOB U IKOCHCTEM
(omucanue, M3MepeHue, HabIo/IeHrne, IKCIEPUMEHT), CIIoco0aMH BBISBICHUS U
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
AKOCUCTEM M Omocdepsl, CTAOMIM3UPYIONIETO, ABMKYIIETO H Pa3phIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIINX CHJT DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
ABOJIIOIINH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXKIY IMPOIECCAMH  IBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKUBBIX  CHCTEM,
IPUCIIOCOOJIEHHOCTh BUJOB K cpene oOuTaHus, aOMOTHYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€ OpraHM3MOB B  COOOINECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JJI JOKa3aTENIbCTBAa POACTBA OPraHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOJIOTUYECKUE 3a]au, BBISIBISITh IPUUUHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBuiia Mpu padoTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATh WX OSKCIEPUMEHTAIHHBIMU
cpeactBamu, (GOpMYyIUpPYS LENb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYYEHHBIE
pe3yabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBaTh B Y4e€OHO-HCCIENOBATEIbCKONM paboTe Mo OHOJOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIECACTBHUIX M CIOCO0aX MPEeIOTBpPAIICHUS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymiei mpodeccruoHaIbHOM
JESITETHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIH30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTO XO34iCTBa, MUIIECBON
POMBIIUIEHHOCTH, YTIIYOJISITh TO3HABATEIbHBI HWHTEpEC, HaIpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTByMIOIIEW  mpodeccun W TPOAODKECHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUS.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (uudposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKU 10
5} Ctpoenue u GyHKIIUU KIETKH 8
6 OOMeEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 1
KJIIETKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKuzHeHHBIN UK KIETKH 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3zmHOXEeHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 4
17 PezepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3ysbTaThl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
DKOoJOrust cCoO0IECTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa 6
11 YenoBek U OKpysKaromias cpeaa 6
12 PesepBHOE Bpemst 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponsupie | Ipakruaeckne ilsyqennﬂ :)16[()1)31;0B3Te.]1b1-lble
padoThI padoThI pecypent
1 buonorust kak KOMIUIEKCHAsI HAyKa M KaK 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
YpoBHeBasi OpraHu3aIus KUBbIX CUCTEM
4 Hcropust OTKPHITHS U U3YYCHHS KIETKHU. 1
Kiterounas reopus
MeToabl MOJEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTueckas pabota
5 «M3ydyeHne MeTo0B KJIETOUYHOI OuoIoruu 1 05
(xpomarorpadus, snekrpodopes, '
maddepennmansHoe HEeHTPHUPYTHPOBAHNE,
[I1IP)»
6 XUMHYECKUN COCTaB KJIETKU 1
7 MuHepaibHbIE BEIECTBA KIETKU, UX 1
Ouonoruueckas poib
Opranudeckre BelecTBa KIETKH — OEeNKH.
3 JlabopatopHas pabora «OOHapyXeHHE 1 05
OEJIKOB C MOMOIIBI0 Ka4eCTBEHHBIX '
peakuuin»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

OEJIKOB




OpFaHHqCCKHC B€IICCTBA KJIICTKH —

10
YTIEBOABI

11 Oprannyeckue BelecTBa KIETKH —

JITTAJTBI
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJCIEHHBIX U3 '
KJIETOK pa3JIMYHbIX OPraHU3MOB»

13 Crtpoenne u pyukmuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)

14 CexsenupoBanue JJHK. Metoabt
F€HOMHKH, TPAHCKPUITOMUKH, TPOTEOMUKH

15 MeToabl CTPYKTYpHOM OUOTIOTHHI

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuOTH4ECKON KIIETKH.

17 [TpakTrueckas pabora «/3yueHne cBOICTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBII anmnapart KJIETKH
OnHomeMOpaHHBIE OPTaHOMIbI KJIETKH.

19 [IpakTueckas pabora «M3yuenue
JBUKEHUS IUTOIIIA3MbI B PACTUTENILHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPraHOM bl KIETKH:

20 MUTOXOHJpUH, TIacTUAbL. JlabopaTopHas 05
pabota «VccnenoBanue naazmMoiusa u '
JIeTIIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIBI KJIETKU

22 Crpoenue u pyHKIUU sapa




23

CpaBHHTENBbHAS XapaKTEPUCTHKA KJIETOK
sykapuot. JlabopatopHas padora
«M3ydeHne cTpoeHUsI KJIETOK Pa3IUYHbIX
OpPraHU3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabonm3Ma. Turbel oOMeHa
BemectB. JIabopaTopHas pabora
«/3ydeHne KaTaIuTHYEeCKOW aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl HII
KaTajasbl)»

25

@epMEHTATUBHBIN XapaKTep peaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopuas
pabota «/3yueHnue pepMEHTaTUBHOT O
paclilerieHrs IepoKcra BOI0poa B
PAaCTUTEIFHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBII TUIT 0OMEHA BELIECTB

28

doTocunTe’

29

XemocuHres. JlabopaTopHas paboTa
«CpaBHeHnue mporieccoB (poTocHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3Mbl. Bubsl OpokeHusl.
JlabopatopHas pabora «CpaBHeHUE
IPOLIECCOB OPOXKEHHS U JBIXaHUS

31

AdpoOHBIE OPraHU3MBI. DTaIbI
SHEPreTUYECcKoro oomMeHa

32

DHeprust MeMOpaHHOI O I'paJIieHTa
npotoHoB. CunTe3 AT®: padota




npoToHHOU AT®-cruHTa3b1

33 Peakiyu MaTpUYHOTO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpancnsius u e€ dTansl
36 Konuposanue amunokucnor. Posb
pubocoM B brmocuHTE3e Oenka
37 OpraHu3zaiys rTeHoMa y MPOKaAPHUOT U
9YKapuoT
38 MornekyIsipHble MEXaHU3MBI IKCIIPECCUU
TCHOB y DYKapHOT
Bupycbl — HeksieTouHble (POPMBI )KU3HH U
39 obiuratHbele mapa3uThl. [IpakTuueckas 05
pabota «Co3naHre MOAEIN BUPYCa»
40 BupycHbie 3a001eBaHuS Y€I0BEKA,
YKUBOTHBIX, PACTCHUU
41 HanotexHonoruu B OMOJIOTUH U METUITTHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiit cuntes JJHK
Xpomocomel. JlabopaTopHas pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpernapaTax»
45 JlemeHue KIETKHM — MUTO3
Tuns! knetok. Kaproknnes v IUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05
MHUTO3a B KJICTKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENapaTax)»
47 Perynsuust ;)xM3HEHHOr 0 UKIIA KJIETOK




48

OpraHusm Kak eIMHOE 1€10€

Tkanu pactenuii. JlaboparopHas padora

49 . - 0.5
«M3ydeHne TKaHel pacTeHn»
TxaHU )KMBOTHBIX U YEIIOBEKA.

50 JIabopaTtopHas pabora «/3yueHue TKkaHeH 0.5
KUBOTHBIX)
Opransl. Cucremsl opranoBn. JlabopaTopHas

51 pabora «/3ydeHre opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omopa Tena opraHu3MoB

53 JIBUKEeHHE OPraHu3MOB

54 [IuTanue opraHu3MoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[MummeBapuTenbHas cUCTEMa YeI0BeKa

56 JlpIxaHue opraH1u3MoB

57 JIpIxaHue TTO3BOHOYHBIX JKUBOTHBIX U
YeJI0BeKa

58 TpaHcnopT BemecTB y OpraHiu3MoOB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KUBOTHBIX M YEIOBEKa

60 Brinenenue y opraHu3mMoB

61 3ammrTa y OpraHu3MoB

62 NMMmyHHas cucTeMa 4enoBeka

63 PaznpaxuMocTh 1 peryssius y
OpraHu3MOB

64 ['ymopanbHast peryJsinus ¥ SHIOKPHHHAS

CHUCTEMA )KUBOTHBIX U YEIIOBCKa




65

DopMbl pa3MHOKEHUSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHUE

67

Meiios

68

I'amerorene3. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas paboTta
«/3ydeHne cTpoeHus TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpETapaTax»

0.5

69

WNHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3a1<nazu<a OpraHoB U TKaHeH u3
3apOAbIIICBLIX JIMCTKOB

71

Poctn Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabora «BrisiBneHue
MIPU3HAKOB CXOJICTBA 3aPOIBIMICH
ITO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zMHOX€eHME U pa3BUTHE PACTEHUN.
JIaGopaTtopHas padora «CTpoeHHE OpraHOB
Pa3MHOKEHUS BBICILIUX PACTEHUN»

05

73

I/ICTOpI/ISI CTAHOBJICHUS U PA3BUTHUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIE MTOHSTHS M CHMBOJIbI T€HETHKH.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT TeHETUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIET0OBAHUS
npu3HakoB. MoHoOruopuaHoe
ckpemuBanue. [IpakTuyeckas pabora
"N3y4eHue pe3ybTaTOB MOHOTHOPUIHOT O
CKpeIuBaHus y 1po30huisr”

0.5




[uronorudeckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIIUBaHUS
77 Anammsupyroniee ckpernuBanue. Hemoimoe 1
JTOMUHUPOBAHUE
JIuruOpuiHOE CKpEITMBaHUE.
78 [IpakTueckas pabota «M3yuenue 1 05
pe3yIbTaTOB TUTHOPHIHOTO CKPEIMBAHUS '
y Ap030(UiIb»
79 [{uTonoruyeckre OCHOBBI TUTHOPUIAHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HACIIeIOBAHUE TTPU3HAKOB 1
81 XpoMOCcOMHast TeOpHsI HACIIEICTBEHHOCTH 1
82 I'eneruka mosna 1
83 T'e”HoTHII KaK LEJIO0CTHASA CUCTEMA 1
84 I'eneTnueckuil KOHTPOJIb PA3BUTHSA 1
pacTEeHUM, )KUBOTHBIX M YEIIOBEKA
85 N3MeHunBOCTH IpU3HAKOB. Buabl 1
W3MEHYHBOCTHU
86 MonupukanroHHast U3MEHYHUBOCTh 1
BapuanuoHHbIN psa M BapUalliOHHAS
kpuBas. JJaboparopHas pabora
87 «HccnenoBanue 3akoHOMepHOCTEH 1 05
MOIU(UKAMOHHON U3MEHYHBOCTH. '
[TocTpoenue BapualliOHHOTO psiia U
BapUaIlMOHHOW KPUBOM»
88 I'eHoTHIIMYECKAs N3MEHYUBOCTb. 1
KomOuHaTHBHAS N3BMEHYUBOCTD
89 MyTanmoHHast U3MEHYUBOCTb. 1 0.5




[IpakTnueckas paborta «MyTtanuu y
npo30(uIIbl (Ha TOTOBBIX
MHUKpoOMpenaparax)»

90

3aKOHOMEPHOCTU MYTaI[MOHHOT' O IIPOLecca.
OnureHeTuka v 3MUTreHOMUKa

91

I'eneruka uyenoseka. [IpakTnueckas pabora
«CocraBieHHe U aHaJIN3 POJIOCIOBHON»

05

92

Metonansl MEIUIIMHCKON T€HETUKN

93

3Ha‘I€HI/Ie MCHHHHHCKOﬁ TCHCTUKHU B
HpCZ[OTBpaH_IGHI/II/I " JICHCHUHU I'CHCTHUYCCKUX
3a00y1eBaHUIl YeI0BEKA

94

OCHOBHBIE MTOHSITHS CEJICKIUH.
JlabopatopHas pabora «l3ydueHue copToB
KYJIBTYPHBIX PACTCHUI U MOPOJI JOMAIIHUX
KUBOTHBIX)

0.5

95

MeTozb! CeneKIIMOHHON PaboThI.
JlabopaTopHas pabora «/3ydueHrue METOI0B
CETIEKIIMH PACTECHHI»

0.5

96

JlocTrKeHusl CeIeKINH paCTEeHUN U
XKUBOTHBIX. [IpakTHueckas pabota
«ITpuBUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCII0Ib30BAHHE
TEHETHYECKUX PECYPCOB

98

buorexHoorus Kak Hayka u OTpaciib
npousBocTBa. [IpakTuueckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT K

0.5

99

OCHOBHBIE HATPaBJIECHUSI CUHTETUY €CKOM
OHOJIOTUH




100 XpoMOCOMHas ¥ T€HHasi MH)KEHepUsI

101 Menuinackue OMOTEXHOIOT U 1
Pe3epsnbiii ypok. [IoBTOpeHue,
102 . 1
0000111eH1Ee, CHCTEMATH3aIM 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOIT'PAMME




11 KUIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
W/ Tema ypoka Beero Konrtpoasnbie | IlpakTnueckue iy%mm :)lﬁ[()bal;OBaTeJIbele
padoThI padoThI pecypesI
1 OpomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CUJIbl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 bopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIN O0TOOD
4 @OopMHPOBAHUE CUHTETUYECKON TEOPUHU 1
ABOJIIOLIUU
5 OTaribl 3BOJIIOLIMOHHOIO IIpoliecca: 1
MHUKPOABOJIIOIUS U MaKPO3BOJIIOIUS
5 [Tonynauus — sneMeHTapHasi eTuHUIA 1
HBOJTIOIIHU
3aKOH reHeTHYecKoro paBHoBecHs k.
7 Xapau, B. Baitn6epra. Jlaboparopras 1 05
paboTa «BpIsBICHHE U3MEHYHUBOCTH Y '
ocobeli OIHOrO BUAA»
8 DneMeHTapHbIE (PaKTOPBI SBOIOLIUT 1
9 DddexT ocHOBaTess. Dpdekt 1
OyTBLIIOYHOTO TOPIIBIIIKA
10 Murpanuu. M30ma0um nonyJisimii: 1
reorpadudeckas, Onosornaeckas
11 EcTtecTBeHHBIN 0TOOp — HaMpaBIISIONIMMA 1
(bakTop IBOIOIUN




12

[TonoBoit oTO0p

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIUH.
JlabopaTopHas pabora «3yueHue
apoMopd030B U UANOATANITAIIUN Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumeps! npucnoco0aeHui y OpraHu3MOB:

Mopdonoruyeckue, pU3n0IOrnuecKue,
OMOXMMHYIECKHE, ITIOBEIACHY €CKHC.
JlaGoparopHas padora «IIpucnocobsenus
OpPraHHU3MOB U UX OTHOCHUTEJIbHAS
1[eI1eCO00Pa3HOCTbY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlabopartopHas pabora «CpaBHEHHE BUIOB
10 MOp(oTOrHUecKOMy KPUTEPUIO»

0.5

16

CrpykTypa BHIa

17

BunoobpazoBaHue Kak pe3yabTaT
MHUKPOIBOJTIOITUN

18

CBs3b MHKPOSBOJIOIUA U SITUACMHOJIOTUHN

19

MaKpOSBOJ'II-OHI/IH. ITaneoHToMOrNYECKUE
MCTOAbI U3YUYCHUS 3BOJIIOIUU

20

buoreorpadguueckue MeToabl U3y4eHUs
ABOJIIOLIUU

21

DOMOpPHUOIOrHYeCcKre U CPAaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIIOLIMHU

22

MonekynspHO-TeHETUYECKue,
OMOXMMHUYECKHE U MAaTEMaTHYECKHE




MCTOAbI U3YYCHUA 3BOJIOLUA

23 OO01Ke 3aKOHOMEPHOCTH IBOJTIOIIUN

24 AnantuBHas paauanus. HepaBHOMEpHOCTH
TEMIIOB HBOJIOIUU

95 Hay4Hble THIIOTE3BI TPOU CX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
SBOJIIOLIUU

28 ['mmoTe3bl 3apoXKIEHUS KUZHU
Uctopus 3emnu 1 METObl €€ U3yUYEHUS.

29 JlabopaTopHas pabora «M3yueHue u 05
OMKMCAHNE UCKOMAEMbIX OCTATKOB APEBHUX '
OpraHU3MOBY

30 HauanbHble 3Tansl OpraHnuecKon
HBOJTIOIIHT

31 OBOMIOLMS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

39 pactutenbHOro Mupa. IIpaktuueckas 05
pabora «M3ydeHne ocobeHHOCTEH '
CTPOCHUS PACTECHUI Pa3HBIX OTIIEIIOBY»

33 OCHOBHBIE 3TaIlbl HBOJIOLUHU )KUBOTHOT'O
Mupa
OBomonus KUBOTHBIX. [IpakTHueckas

34 pabora «M3yueHne ocobeHHOCTEH 0.5
CTPOEHUSI TTO3BOHOYHBIX KHBOTHBIX )

35 Pa3BuTue xu3HM Ha 3emiie 1o 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

30 KPU3HCHI TTPOIILIIOT O

37 CoBpeMEeHHBII IKOJIOrMYEeCKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPraHUYeCKOTro
MUpa

39 OCHOBHBIE CHCTEMATHYECKUE TPYIITBI
OpraHu3MOB

40 AHTpPOIIOJIOTUS — HayKa O YeJIOBEKe

41 Pa3BuTue npencraBieHuii o
MIPOU CXOKJICHUH YEI0OBEKa
Mecto yenoBeka B cuCTeMe
oprannyeckoro mupa. Jlaboparopnas

42 pabota «/3yuenune ocobeHHOCTEH 0.5
CTPOEHUSI CKEJIeTa YeJI0BeKa, CBA3aHHBIX C
MPSIMOX 03K ICHHEM

43 JBMKyIllM€e CUJIBI aHTPOMOTeHE3a

44 CootHoleHne OMOIOrMYECKUX U
COLIMAJIbHBIX ()aKTOPOB B AaHTPOIOT €HE3E

45 OCHOBHBIE CTaJIUH AHTPOIIOI'€HE3a

46 [TaneoreHeTuka u najaeoreH OMUKa

47 DBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA
Uenoseueckue packl. [Ipaktuueckas

48 pabora «3ydeHre 3KOIOTHUEeCKIX 0.5
aJanTanui 4eJIoBeKa

49 Mex i CLIUTUTMHAPHBIE METOTbI

AQHTPOIOJIOTHH




50 3apokIeHHE U Pa3BUTHE IKOJIOT U 1
MeTtonubl 3kosioruu. JlaboparopHas padora

51 «M3y4eHne MeTo10B 3KOJIOTHYECKHX 1 0.5
WCCIIEIOBAHUI»

59 3HaYeHHE SKOJIOTUYECKUX 3HAHUN J1TI51 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiornueckuil gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBiIeHHE TpUCTOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuornueckue gaktopsl. TemmepaTtypa
KaK 9KOJIOrH4ecKuid hakrop.

55 JlaGopaTopHas pabora «BpisiBIIeHUE 1 05
MPUCIIOCOOJIEHUH OPraHU3MOB K BIUSHUIO
TEMIIEPATYPBD)
Aobunotnyeckue hakTopsl. BiaaxxHOCTH Kak

56 sKoJorudeckuii pakrop. JlabopatopHas 1 05
paboTa « AHATOMHYECKHE 0COOEHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUS

57 Cpensl 0OUTaHKS OpPraHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie popmMbl OpraHru3MoB 1

60 buotnueckue pakTopbl 1
3Hauenne OMOTHYECKUX B3aUMOIEN CTBUH

61 JUUISL CYIIIECTBOBAHUSI OPTaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOrMuecKre XapakTepuCTUKU 1




nonyJjaanunu

OCHOBHBIE IIOKA3aTEIN IMOnyJIIM:

63 YUCJIICHHOCTD, TIJIOTHOCTh, BO3pacTHas U
MOJIOBAs CTPYKTYpa
OCHOBHBIE [TOKa3aTeI! MOMYJISAIUU:

64 POXKIIaEMOCTb, IPHUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTPAITUU

65 DKonoruyeckas CTPyKTypa MOMYISIHH

66 JluHamuKa nonyJsiuu U e€ perysnus

67 KpuBsie pocTa UNCACHHOCTH MOMYJISIIHH.
KpuBbie BEIKUBAaHUS
DKoJIornyecKasi HMIla BUA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH PAaCTSHHI K PacCEIICHUIO)»

69 Bun kak cucrema nomysisinui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPALIH
KHBOTHBIX

71 Coo011ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cuctema

73 KpyroBopor BemiecTB ¥ MOTOK SHEPTUH B
IKOCHUCTEME

74 OCHOBHBIE [TOKa3aTeNN SKOCH CTEMBI

75 DKOJIOTUYECKHUE MUPAMUIBI

76 W3meHeHust coo0111eCTB — CYKIIECCUU

77 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPE 1 OKEaHOB

78 [Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJP, JIECOB, CTEIEH, IyCTHIHb

79 AHTpPOIMOTr eHHBIE SKOCHCTEMBbI

80 Yp6oskocucrtemsl. [Ipaktnueckas pabora 05
«M3ydenue u onucanue ypoOo3KOCUCTEMBD» '
3akoHOMEpHOCTH (hOpMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBHS 3arPA3HEHUN

87 Pa3HBIX THIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSX

83 buochepa — obmiennanerapras 00omouka
3emin

84 VYuenne B. Y. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS
ouocdepsl

86 KpyroBopotsI BeniecTs u
OMOreOXMMUYECKHE TTHKIIBI

87 3oHanbHOCTB Ouocdepbl. OCHOBHBIE
OMOMBI CYILIH

88 YcroitunBocTh OHOCcheps

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUUIUHBI

90 BoszeiicTBue yenoBeka Ha Ouochepy

01 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
pacTUTENIbHBIN U KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHbBIE NPUHIUIIBI YCTONYUBOTO




Pa3BUTUSA YCIIOBCUCCTBA U ITPUPOABI

PanronanbHOE NprUpoI0110JIb30BaHUE U

94 coXpaHeHH e OMOJIOTUYECKOT 0 1
paszHooOpaszus 3eMiu

95 Q§o6meHHe o TeMe «MHUKpPOIBOIIOIUS U 1
e€ pe3ybTaTh»

96 Q§06meHHe 1o TeMe «MaKpOo3BOIIOIUS U 1
e€ pe3ynbTaThl»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU HA 3eMIIE»

08 O606menue no teme «[Ipoucxoxnenue 1
YeJI0BeKa — aHTPOIOTEHE3»

99 O60061eHuE 0 TeMe «IKOJIOrUs — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTaHU3MOBY

100 O6o06menue mo Teme «Opranu3Mel U cpena 1
oOuTaHUs

101 O606IH€HI/£C o TemMe «IKOJIOTUSI BUJIOB U 1
TIOTTY JISIITHIA»

102 O6061mmenue no teme «bruocgepa — 1
ria00abHast 5KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUX TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpazoBaHust

ChopMupoBaHHOCTh 3HaHUII O MecTe M PO OUOJOTHMH B CHCTEME
€CTECTBEHHBIX HaykK, B ¢dbopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUpA, B IO3HAHUU 3aKOHOB ITPUPOJIBI U
PELIEHNUH KU3HEHHO BaXKHBIX COLIMAJIbHO-ITUYECKUX, IKOHOMUYECKUX,
9KOJIOTUYECKUX MPOOJIEM UYeJIOBEYEeCTBa, a TAK)KE B PELICHUH BOIIPOCOB
paloHaIbHOr0 MPUPOIONOIH30BaHUS, B POPMUPOBAHUHU IIEHHOCTHOTO
OTHOILIEHUS K NPUPOAE, OOLIECTBY, YEIOBEKY; O BKJIAa/l€ POCCUMCKUX U

3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTUU

Bnagenune cuctemoil 3HaHMI 00 OCHOBHBIX METOJAaX HAy4YHOTO
IO3HAHHs, HCIIOJIb3YCMbIX B OHMOJIOrMYECKUX HCCIICO0OBAaHUAX KUBBIX
O0BEKTOB M JKOCHUCTeM (ONHCAaHHe, W3MEpEHUe, IMPOBEICHUE
HAOJFOZICHHI); CIOCOOAMHU BBISBJICHUS M OIIEHKH aHTPOIOTCHHBIX
W3MEHEHHI B IPUPOJIE.

VmMmenune BBIABHUI'aTh THIIOTE3bI, MPOBEPATH WX SKCIICPHUMCHTAJIbHBIMHA
cpeactBamu, (opMynupys 1edb HCCIEeIOBaHMs, aHAJIW3UPOBAThH
TMOJTYYCHHBIC PC3YJIbTAThI U JCJIaTh BHIBOJBI.

BrisiBjieHHEe 3aBHUCHMOCTH MCXKAY HCCICAYCMbIMH  BCIIMYMHAMU,
00BSICHEHHE MOTY4YEHHBIX Pe3yIbTaTOB U (POPMYIHPOBAHUE BBIBOJIOB C

UCI0JIb30BAaHUEM HAYYHBIX ITOHSATUN, TEOPUN U 3aKOHOB

YMeHue BIajeTh CUCTEMOW OMOJOTMYECKUX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIOJIATAIONIME OMOJIOTMYECKHE TEPMUHBI W TIOHSTHS
(>Ku3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, TOMYJISIHUs, SKOCUCTEMA,
ouorieHo3, Onocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBIH UMMYHHTET,
OuocuHTe3 Oenka, OWOMOIMMEpPBI, JUCKPETHOCTb, CaMOpEryJIILuS,
CaMOBOCIPOM3BEICHHUE, HaCJICICTBEHHOCTbD, W3MEHYHBOCTb,
SHEPro3aBUCHMOCTb, POCT M PA3BUTHE);

Ouonoruueckue Teopuu: KieroyHas Teopuss T. IlIBamna, M.
[netinena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOrO UMMyHHTeTa II.
Opmux, U.1. MeuHnukoBa, XpoMOCOMHas TE€OPHUsI HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoaslnieBoro cxojcrBa K. bapa, spomtorimoHHas

teopuss Y. JlapBuHaA, CHHTETHMYECKAass TEOPUS OBOJIOLUHU, TEOPHUS




anTponorene3a Y. Jlapsuna; teopus Ouoreonenoza B.H. Cyxauépa;
yuenue H.M. BaBuiioBa o neHTpax MHOroo0Opasusi U MpOMCXOXKIEHUS
KyJIbTypHbIX pacrenuii, ydenue A.H. CesepuoBa o0 nyTix u
HaIpaBJIeHHUIX dBoJronnu, yaenune B.M. Bepraackoro — o 6uochepe);
3aKOHBI (eIMHO00pa3usi MOTOMKOB IIEPBOr0 MOKOJIEHUS, PaCIIeTICHHUS
IPU3HAKOB, HE3aBHUCHUMOIO HacjenoBaHHUs NpuzHakoB [. Mennens;
CIIEMJICHHOI'0 HAacleAOBaHUs MPHU3HAKOB W HApYIICHUS CLEIUICHUS
renoB T. Moprana; TOMOJOTMYECKHUX PSIJOB B HACIEICTBEHHOU
m3menunBoctn H.M. BaBuioBa; reHernueckoro paBHOBecHus [Ix.
Xapnu u B. Baiinbepra; 3apoxpimeBoro cxoactsa K. boapa;
Oouorenernueckuit 3akon J. ['ekkens, . Mromepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBuwia (MuHumyma HO. JIubuxa, 3K0ONIOrHYecKo MUpaMuIbl YHCEl,
OMOMACCHI ¥ DHEPTUH);

runote3bl (koauepsatHoi A.M. Omapuna, mepBuyHOro OyiboHa J[XK.

Xonaeitaa, mukpochep C. Dokca, pudbosuma T. Uek)

VYmMmenue peuiaTb IIOHMCKOBBIC OMOJIOrHYeCcKre 3aJa4H, BBIABIIATH
IMPUYNHHO-CJICACTBCHHLIC CBA3HU MCKOY HCCIICAyCMbIMU
OHOJIOTMYECKUMU 06’beKTaMI/I, nmpouneccaMn W ABJICHUAMH, JCJIATb
BbIBOAbI U ITPOIrHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJILTATOB,

COCTAaBJIATh I'CHOTUIIMYCCKUC CXCMbl CKPCHIMBAHUA OJII PAa3HBIX THUIIOB
HaCJICAOBAHUA IMPU3HAKOB Yy OPraHU3MOB, COCTAaBJIATb CXCEMbI IIEPCHOCA

BCHICCTB Y DHCPI'U B 9KOCHUCTEMAX (I_IGHI/I IINTaHW, ITUIICBBIC CeTI/I)

YMeHue  ycTaHaBiIMBaTh  B3aUMOCBSI3U  MEXKIY CTPOGHHEM U
(GYHKIUSMH: OPraHOMIOB, KIJIETOK pa3HBIX TKaHEH, OpraHaMu |
CUCTEMaMU OpraHOB Yy pAaCTEHMH, XUBOTHBIX M YEJOBEKAa; MEXIY
JTariaMy OOMEHa BEIECTB; 3TallaMU KJIETOYHOI'0 LUKJIA U )KU3HEHHBIX
LIMKJIOB OPraHMU3MOB; 3TallaMU SMOPUOHAJILHOTO Pa3BUTHS; F€HOTUIIOM
u ¢e”orunoMm, ¢eHoTMIoM U (aKTOpaMH cpenbl  OOUTaHMS,
IpoLlecCaMy  3BOMIOLMHK; JBUXKYLIMMHU CHUJIaMU  aHTPOIOTEHE3a;
KOMITOHEHTAMH Pa3JIMYHBIX 3KOCHCTEM M IPHCIOCOOJECHUSIMU K HUM

OpraHu3MoB

YMeH#He BBICIAT CYIESCTBEHHBIC TTPU3HAKY:

CTPOCHUS BUPYCOB, KIIETOK ITPOKAPHOT U DYKAPUOT; OJJHOKJICTOUHBIX H
MHOT'OKJICTOUYHBIX OPraHM3MOB, BHUJIOB, OMOr€OI[EHO30B, SKOCHCTEM H
Ooumocdepsl; CTPOEHUS OpPraHOB M CHCTEM OpraHOB pPacTEHUH,
YKUBOTHBIX, YEJIOBEKA; MPOI[ECCOB KU3HEACITEILHOCTH, MPOTEKAO X

B OpraHu3smax paCTeHHﬁ, JKHNBOTHBIX M YCJIOBCKA, OMOJIOTMYECKHUX




nporeccoB: oOMeHa BemiecTB (Merabonu3Mm), uHpopManuu U
IpEBpAlleHUs] SHEPruu, OpoKeHus, aBTOTPOPHOro U reTepoTpophHOro
TUTIOB TUTaHUsA, (OTOCHMHTE3a M XEMOCHUHTE3a, MHTO3a, Meio3a,
raMeToreHe3a, dSMOpHOreHe3a, MOCTIMOPHOHAIBHOTO  Pa3BUTHS,
Pa3MHOXEHUs, MHANBUIYAILHOTO PAa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJICHCTBUSI TE€HOB, TE€TEpPO3Uca; JACUCTBUM MCKYCCTBEHHOTO
orOopa, CTaOWIM3UPYIONIETO, JABIXKYIIETO H  Pa3phbIBAIOIIETO
€CTECTBEHHOT0 O0TOOpa; aJIoNaTpHYecKoro W CHUMIATPUYECKOTrO
BUJI000Pa30BaHUsl; BIUSHUS JBUKYIIMX CHJI 3BOJIIOIIMHU Ha TeHO(OH
MOMYJIALAN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cpene oOuTaHus,
YepeIOBaHUsl HANpPaBJICHUM HBOJIOIMHU; KPYroBOPOTa BEILIECTB H

IMOTOKA SHEPruu B 3KOCUCTEMAX

ChopMHUpOBaHHOCTh yMEHHSI BBIICISATh CYIICCTBEHHBIE ITPU3HAKU
BHUPYCOB, KJIETOK MPOKAPUOT H JYKAPUOT;, OJHOKIETOYHBIX W
MHOT'OKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTCOIIEHO30B U IKOCUCTEM;
0COOEHHOCTH IPOLIECCOB OOMEHa BEILECTB U MPEBPAIECHUS SHEPIUH B
KJIeTKe, (POTOCHHTE3a, MIACTHYECKOTO W JIHEPreTUYecKoro oobmeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIIOJOTBOPCHHS, PAa3BUTUSA U
Pa3MHOKEHUS, UHIMBUIYAIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHesa),
00pbOBI 3a CYIIECTBOBAHKE, €CCTECTBEHHOTO 0TOOPAa, BHI000pa30BaHUs,
MPUCIIOCOOJIGHHOCTH OpPraHU3MOB K Cpefe OOWTaHUs, BIHMSHHUS
KOMITOHEHTOB 9KOCHCTEM, aHTPOINOT €HHBIX U3MEHEHUH B YKOCHUCTEMAaX
CBOCH MECTHOCTH, KPyrOoBOPOTa BEIIECTB U MPEBpAIICHHS YHEPTUH B

ouochepe

VYmenue UCI0JIb30BATh COOTBETCTBYIOIIME apryMeHThI,
OMOJIOrMYECKyl0 TEPMHMHOJIOIMI0 M CHUMBOJMKY Ul J10Ka3aTelbCTBA
POACTBA OPraHM3MOB Pa3HBIX CHCTEMATHUECKHUX IPYIII; B3aUMOCBS3H
OpPraHu3MOB U CpeAbl OOUTaHUS; €IMHCTBA YEIOBEUECKUX pac;
HEOOXOAMMOCTH 310pOBOro o0pa3a KU3HU, COXPAaHEHMs Pa3sHOO0Opasus
BUJOB U DKOCHCTEM KaK YCJIOBUS COCYIECTBOBAHUS IPUPOABI U

4CI0BCUYCCTBA

VYMeHue KpUTHYECKH OIEHWBATh HWHQOPMAIUIO OMOIOTHYECKOrO
COZICp)KaHUs; WHTEPIPETUPOBATH ITUYSCKUE ACHEKTHl COBPEMEHHBIX
HCCJICIOBaHUN B ouonoruu, MEIHUITHHE, OUMOTEXHOJIOTHH;
paccMaTpHUBaTh rJ100abHBIC 9KOJIOTUYECKUE pOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO

MMO3UITUIO




HNEPEYEHD DJIEMEHTOB COAEPKXAHUSA, IPOBEPAEMbBIX HA EI'J
1O BUOJOI'MH

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

buosnorus kak Hayka. JKruBble CHCTEMBI U UX U3YUYEHUE

11

CoBpeMeHHass Ouonorusi — KOMIUIEKCHAas Hayka. buonormueckne HayKd U
u3ydyaeMble UMU TpoOsieMbl. DyHIaMEHTaNbHbIE, MPHUKJIAIHbIE W TMOHCKOBBIC
HAy4YHbIE UCCIIEIOBaHUS B OMOJIOTHH.

3HavyeHre OWONOTMM B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuHbl Mupa. Ilpodeccun, cBs3aHHBIE ¢ OWonoruel. 3HaueHWe OHWOJOTHHU B
MPAKTUYECKON JEeATeTbHOCTH YEJIOBEKAa: MEIUILIUHE, CEJIbCKOM XO3SHCTBE,

IMPOMBIIIIJICHHOCTHU, OXPAaHC IIPUPOIbI

1.2

’KuBpie cucTembl Kak npeameT u3ydeHust omosioruu. CBOWCTBA KUBBIX CHCTEM:
€AMHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh M L EJIOCTHOCTh, CIOKHOCTh H
YHOOPSIIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCIIPOU3BEIECHUE, Pa3APa)KUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alyy >KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KIETOYHBIA, TKaHEBBIH,
OpraHu3MEHHBIH, MO YJISIITUOHHO-BU10BOMH, SKOCHUCTEMHBIN
(buoreonenotuueckuii), OmocdepHpiid. Ilpolecchl, MPOUCXOASIIME B IKUBBIX
cucreMax. OCHOBHBIE NPHU3HAKH XUBOTO. JKW3HBH Kak (opma CyIIECTBOBAHHS

MaTepun

1.3

MeTtonsl Ouonorudeckoil Hayku. HaGmromeHue, u3MepeHue, SKCIIEPUMEHT,
cucrematusanus, MeTtaaHanus. [loHdATHe O 3aBUCMMOM M HE3aBUCHMOH
nepeMeHHou. IInanupoBanue skcriepuMenTa. IlocTaHoBKa M IpoBEpKa TUIOTE3.
HyneBas rumnore3za. Ilonstue BbIOOpKM U €€ pocToBepHOCTh. Pa3zdbpoc B
Ouonornueckux JaHHbIX. OIlEHKa JIOCTOBEPHOCTH IIOJIyYE€HHBIX pPE3YJIbTaTOB.
[IpynunHBl MCKaXKEHUSI PE3yJbTATOB JKCIepuUMeHTa. [IoHATHE CTaTMCTHYECKOro

TECTa

Knerka xak Omonorundeckast cucreMa

2.1

Krnerka — cTpykTypHO-OyHKIIMOHAIbHAS €IWHUIA KUBOrO. McTOpus OTKPBITHS
kietku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[Inetinen, P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTobl MOJIEKYISIPHOM U KJIETOYHOW OMOJIOrUU: MUKPOCKOMHUS, XpoMaTorpadus,
anexkTpodopes, METO/[ MEUYEHBIX aTOMOB, nuddepeHuanbHoe

HEeHTPU(PYTUpOBaHNE, KyIbTHBUPOBAHHUE KIETOK

2.2

XAMHUYECKUN COCTAaB KIIETKH. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

€€ poib Kak pacTBOPUTEIs, peareHTa, y4yacTue B CTPYKTYpPUPOBAHUHU KIIETKH,




TEIUIOPEryJIsiui. MuHepasbHblEe BeLIeCTBA KJIETKM, MX OHOIOruyeckas poilb.
Posib KaTHOHOB 1 AHMOHOB B KJIETKE.

buonornueckue mnomumepsl. benku. AMHHOKHCIOTHBIM cocTaB  OEJIKOB.
Crpyktypsl OenkoBoil Mousekyibl. llepBuuHas cTpykTypa Oenka, HeNTHAHAS
CBs3b. BrTopuuHas, TpeTuuyHas, 4YeTBEpTHUHAs CTPYKTypbl. JleHaTypaums.
CgoiicTtBa OenkoB. Knaccudukanus 6enxos. buonornueckue GpyHKuu 0eaKoB.
VYraeBonel. MoHOcaxapuabl, Iucaxapuibl, OJUrocaxapuibl U IOJUCAXapUAbL.
OOumii mnnaH cTpoeHHs U (QU3MKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
Buonornueckue GyHKINH YTIEBOIOB.

Jurmuael. T'mapoduisHO-THIpOdOOHBIE cBOMicTBa. Kiaccupukamus ITUMHIOB.
Tpurmuuepuas!, ¢Gochoaunuasl, BOCKH, cTepouabl. buonormueckue ¢GyHKIUN
munuAoB. OO1me cBOMCTBAa OMOIOTHYECKUX MEMOpaH — TEKY4eCThb, CHOCOOHOCTh
K CaM03aMbIKaHHIO, TIOJIyITPOHUIIAEMOCTb.

HykneunoBeie kucnotsl. JJHK u PHK. CrtpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuasl. [Ipunnun komnnementapaoctu. [IpaBuno Yapradhda. Ctpykrypa
JIHK — nBoitnas cnimpanb. Mecronaxoxaenue u ouonornueckue pynkuuu JJHK.
Bunest PHK. ®yuknun PHK B knetke.

Crpoenue wmonekyabl AT®. Makpospruueckue cBsizu B Mmosekyjae ATO.
buonornueckue pynkuun AT®. BocctaHOBIIEHHBIE TEPEHOCUUKH, UX QYHKIIUU B
kierke. CexkBennpoBanue JIHK.

CtpykTypHas Ouoyorusi: OMOXMMHUYECKHE M OHO(PU3HYECKHE HCCIICTOBAHUS

coCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJ

2.3

Tunbl  KJIETOK: dJyKapuoTHdeckas U Ipokapuotuueckas. CTpyKTypHO-
(hyHKIIMOHATBHBIC 00PAa30BaHUs KJICTKH.

CrtpoeHne mpokapuoTHueckol KkieTku. Kiierounas creHka OakTepuii M apxew.
OcoOeHHOCTH CTpOeHHsI TeTepoTpodHOM U aBTOTPO(HON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHMPOBAHHE JYKapUOTUYECKOW kieTku. [lnasmaTtuueckas
memOpaHa (mnazmanemma). CTpykTypa mia3MaTudeckoil MmemOpaHsbl. TpaHcrnopT
BEIIECTB  4epe3 IIJIa3MaTU4ecKyl0o MeMOpaHy: mnaccuBHbIM  (auddysus,
obneruénnas nuddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIA aKTHUBHBIN
tpancnopt). Ilomymponunaemocts wMemOpanbsl. PaGoTa HaTpuii-KaaIueBOro
Hacoca. DHJOLMTO3: MUHOIMUTO3, (paromurTo3. Dx3omuTo3. KieTtoyHas cTeHKa.
CtpykTypa u QYHKIMH KIECTOYHON CTEHKH PacTeHH, rpruOOB.

Hwuronmasma. [uto3ons. LluTockener. [IBukeHue wnuromiasmbl. OpraHou bl
kieTkd. OgHoMeMOpaHHbIE OpraHouibl KIJIETKU: O3HJOIIa3MaTHYecKas CeTh
(BIIC), anmapar 'oapIxu, TU30COMBI, UX CTpoeHHEe U (HYHKIUU. B3auMocBs3b
OTHOMEMOpPAaHHBIX OpPraHou/IOB KiIeTKH. CTpoeHHe TPaHyISIPHOrO PETHKYIyMa.

CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuit




(arpanynapHbId) 3HIOMIA3MAaTUYECKUN peTUKyIyM. CekperopHass (QYHKIMS
anmapara [onpmxu. TpaHCIOpPT BEIIECTB B KJETKE. Bakyoin pacTUTENbHBIX
kieTok. Knerounsii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIIETKH: MUTOXOHAPUH, IIJIACTH/IBL.

Crpoenne u (yHKUMH MUTOXOHJpUN W miacTul. IlepBuuHble, BTOpUUYHBIE U
CIIOKHBIE  IJIACTHABI  (OTOCHHTE3MPYIOUIMX  JYKApHOT.  XJOPOIUIACTHI,
XPOMOIUIACTBI, JIEHKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounsl kinetku CrpoeHne W (QyHKIUU HeMeMOpaHHBIX
OpraHousioB KJIeTku. PubGocombl. MukpoduiameHTsl. MBplIEUHbIE  KIIETKH.
Mukpotpybouku. Knerounsnii mentp. CTpoeHHe W JBWKEHHE XTYTHKOB H
pecHru4ek. MUKpOoTpyOOUKH LUTOMIa3Mbl. LleHTprons.

Anpo. OGonouka sApa, XpOMaTHH, KapuoIUIa3Ma, SAPBIMIKH, UX CTPOCHUE U
¢bynkuuu. SnepHsiii OenkoBblif MaTpukc. IIpocTpaHCTBEHHOE pacroyIoKeHHE
XpOMOCOM B HHTep(ha3HOM siape. benku xpoMaTHHA — TUCTOHBI.

Knerounsie BritoueHuss. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKapHOT

(pacTUTENBHOM, )KUBOTHOM, TPUOHON )

2.4

AccuMMIISIIIAA M TUCCUMIJBILUAS — JIBE€ CTOPOHBI Merabonmu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(MHBIA U TeTepOoTpOdHBIA. YYacTHE KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTmueckoe oOecredeHne KieTku: mpespamenne ATO B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIA XapakTep peakIui KIECTOYHOIO
MeTabomu3ma. DepMEHThI, X CTPOCHHME, CBOWCTBA M MEXaHHW3M JCHCTBUS.
Kodepmentsl. OTinnuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. bemku-
AKTUBATOPBl M OEIKU-UHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (epPMEHTATHBHBIX
peaKnuii OT Pa3IMYHBIX (GAKTOPOB.

[lepBuYHBI CHHTE3 OpraHMYecKHX BemliecTB B kieTke. PDorocuHTe3. Pomb
XJIOPOTJIAaCTOB B mpormecce (orocuHTe3a. CBeroBas W TeMHOBas  (hasbl.
[TponyktuBHOCTh (hoTOCHMHTE3a. BnusHMEe pa3iauyHbIX (PAaKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHue GOTOCHHTE3A.

XemocuHnTes. PazHooOpaszue opraHu3MOB-XEeMOCHHTETUKOB: HUTPUDUIUPYIOIINE
OakTepuu, xenae300aKTepun, cepoOaKTepuu, BOIOPOJHBIE OaKTEpUU. 3HAUECHUE
XEMOCHHTE3a.

Anas’poOHble opraHu3Mbl. Bunabl Opoxenus. IIponykTel OpokeHuss U HUX
WCIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OyAHTENN OOJIE3HEH.

AdpoOHBIE OpPraHu3Mbl. DTambl dHEPreTudeckoro ooMeHa. IloaroToBUTENbHBIN
aTamn. ' muKonm3 — 6ECKUCIOPOAHOE PACIICTIICHUE TITFOKO3bI.

buonornyeckoe OKHCIIEHHE, WM KJIETOYHOE JbIXaHWe. Poib MUTOXOHApPUN B
nporeccax OMOJIOTUYECKOTO OKU CJICHHUSI. Huxnnueckue peakiuu.

OxucnurensHoe (ochopunmpoBanue. [IpenmymiecTBa adpoOHOro MyTH OOMEHA




BEIIECTB IIepe]] aHadpOOHBIM. D (HEKTUBHOCTH SHEPTETUUECKOr0 0OMEHa

2.5

Peakuun matpuuHoro cuHte3a. IIpuHIUI KOMIUIEMEHTaApHOCTH B PEAKLMIX
MaTPUYHOT0 CHHTEe3a. Peanmzarus HacaencTBeHHOW nHpopManuu. I eHeTHaecKuii
KOJl, ero cBoicTBa. TpaHckpunius — MaTpuudblii cuHTe3 PHK. IlpuHuumnst
TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, aHTUNAPAJIIEIbHOCTh, aCUMMETPUYHOCTb.
Tpancmsanus u e€ sranbl. Yyactue TpaHcnoptHeix PHK B OmocuHTese Oenka.
VYcnoBuss O6mocunTe3a Oenka. KoaupoBanue ammuHokucnor. Posis pubGocom B
OuocuHTe3e Oernka.

Opranu3anys reHoMa y MPOKapuoT M SyKApUOT. Perynsnus akTHBHOCTH T'€HOB Y
npokapuoT. ['mmoreza omepona (®. XKakobd, XK. Mano). Perynsmus oOMeHHBIX
npolieccoB B kiieTke. Kierounslil romeocras.

Bupycol — HekneTouHble (OPMBI KU3HM W OOJMraTHbIe mapasuTbl. CTpoeHHE
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepruodaros.

Bupycubie 3a0oneBanusi 4yenoBeka, *UBOTHBIX, pactenuit. CIINJ], COVID-19,

COIMAJIBHBIC U MCAUITMHCKUC HpO6J’ICMBI

2.6

Knerounsiii 1ukn, ero mepuoAsl u perymsnus. MaTepdasa u  MuTO3.
Oco0eHHOCTH MPOLIeCCoB, MpOTeKaroIMX B uHTepdasze. [loaroroBka KIETKH K
nenennto.  [IpecuHrernueckuit  (MOCTMUTOTHYECKWN), CHHTETUYECKUU |
MOCTCUHTETUY €CKUH (MPEMUTOTHUECCKUI ) TEPHOBI MHTEP(DA3BI.

Martpuussiii  cunte3 JHK — penmukanusa. Ilpunnuner penmmkanuu  JIHK:
KOMIUJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAIEIbHOCTD.
Mexanusm penmukanuu J{HK. Xpomocomel. CTtpoenne xpomocom. TenoMmepsl u
TeroMepaza. XpPOMOCOMHBIH HA0Op KIETKH — KapuoTum. JIUTUIOMTHBIA W
ratuloIHbIM  Habopsel XpomocoM. I'omosnoruusbie XpomocoMbl. [losjoBbie
XPOMOCOMBL.

Jenenune kietkn — mMuTo3. CTaaiuu MUTO3a M NMPOUCXOIALINE B HUX MPOLIECCHI.
Tuner muto3a. KapuokuHes M 1uTOKMHE3. buosornueckoe 3Ha4yeHHME MHTO3a.
Perynsanus mutoTHueckoro nukia kietku. Ilporpammupyemast kiaeTouHast rudesns
— amnomnTos.

CDyHKI_lI/IOHaJ'ILHaH I¢HOMHKa

OpraHusM Kak 6uoJsioruyeckas cucrema

3.1

OnHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOT'OKJIETOYHBIE OpraHu3Mbel U
MHOT'OTKaHEBbIE OPraHU3MBbI.

@opMbl  Pa3MHOXKEHMsSI OpraHu3MOB: Oecrosoe (BKJIIOYas BEreTaTUBHOE) U
nonoBoe. Buzabl Oecnonoro  pa3MHOXKEHHsA: IOYKOBAHUE,  CIOPYJISALUS,
(dparmeHTanys, KIOHUPOBAHHUE.

[TomoBoe pazmHoOxkeHue. [lonoBsle kneTku, niam rameTsl. Melio3. Ctaguu Menosa.

[ToBenenune xpomocom B Meno3e. Kpoccunrosep. buonornuecknii cMpici Menosa




Y TI0JIOBOTO Ipouecca. Meno3 u ero Mecro B )KM3HEHHOM LIUKIIE OPraHU3MOB.
[IpenzaponpimeBoe pasutue. ['ameroreHe3 y KMBOTHBIX. IlonoBbIE Kene3bl.
OOpa3zoBaHue u pa3BUTHE TOJOBBIX KJeToK. CrepMaToreHe3 U OOIEHE3.
Crpoenue mojoBbIX KieToK. OIUIOAOTBOpPEHHE M 3MOpUOHAIBHOE pa3BUTHE
KUBOTHBIX. CITOCOOBI OTIIOIOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHnes). Craaum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymkn). Ipodnenue. Tumbl gpodnenus. OcobeHHOCTH
JIpoOJIeHUs MIIEKOMUTAIOUINX. 3apObIIIEBbIE JIMCTKU (TacTpylisiuus). 3akiajaka
OpPraHOB M TKaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHE YacTed
pa3BHBAIOIIErocs 3apojplima (3MOpHOHANIbHAS WHIYKIMSA). 3akjiajka IJiaHa
CTPOCHHS JKUBOTHOTO KakK pe3yJbTaT HEPAPXUUYECKHX B3aUMOJICHCTBUU TE€HOB.
Biusnue Ha SMOpHOHANBHOE pa3BUTHE PANMUYHBIX (HAKTOPOB OKPYKAIOIIEH
Cpenpbl.

PocT u pa3sutue xuBoTHbIX. [TocTaMOproHanbHbI epuo. [Ipsmoe u Henpsmoe
pa3Butue. Pa3ButHe ¢ Meramop}o3oM y OECO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaueHHE MNPSIMOrO M HENPSMOr0 pPa3BUTUSA, UX
pacnpocTtpaHeHue B mpupoge. Tumbl pocta >KMBOTHBIX. DaKTOpbl pErysLHU
pocta JKMBOTHBIX M denoBeka. CTaguu MOCTIMOPHOHAIBHOTO pAa3BUTUA Y
JKUBOTHBIX M uelioBeka. [leprnoasl oHTOreHe3a yenoBexa.

Pasmuoxxenne u pasButue pacrenumit. ['amerodput u cmopodput. Meiio3z B
JKU3HEHHOM TIMKJe pacreHuid. (OOpa3oBaHue crmop B TIpolecce Menosa.
I'ametorenes y pacrenuid. OIUIOOOTBOPEHME W Pa3BUTHE PACTUTEIBHBIX
opranu3moB. J[BoifHOe OIIO0TBOPEHNUE Y IIBETKOBBIX pacTeHuil. O6pa3oBaHue u

Pa3BUTHEC CCMCHU. MexaHu3MBbl PETyJIOU OHTOI'CHE3a Y paCTeHI/Iﬁ " )KUBOTHBIX

3.2

I/ICTOpI/ISI CTAaHOBJICHUA W  pa3BUTUA TCHCTUKU KAK HaAYKH. OCHOBHEIC
TCHETUYECKHUE IIOHSITHS M CHMBOJIBI. I OMOIOrHYHBIE XpOMOCOMBI, aJUICJIIbHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPHU3HAKU, ,Z[OMI/IHaHTHBII\/'I u peHCCCHBHBIP’I IIpU3HaAK,
roMo3uroTa, rerepo3urora, 4YucCras JIMHUA, FI/I6pI/II[BI, I'CHOTHUII, (bCHOTI/IH.
OcHOBHEIE MCTOABI T'CHCTHUKH: FI/I6pH,Z[OHOFI/I‘ICCKHI>’I, HHTOHOFquCKHﬁ,

MOJIEKYJISIPHO-T €HETUYECKHI

3.3

Mounorubpunnoe ckpemuBanue. [1epBoiii 3akoH MeHelns — 3aKOH eTMHO00pa3us
TUOpUIIOB TIEpBOro mMoOKoJieHus. [IpaBuiio aoMUHHMpOBaHus. BTopoil 3akoH
Mengenss — 3aKOH pacileryieHus NOpu3HakoB. lldTosnornueckue OCHOBBI
MOHOTHOPUIHOTO CKpelrBaHus. [ MIoTe3a YucTOThI raMeT.

AHanmusupyomiee ckpenBanue. [IpoMeXyTOUHBIM XapakTep HacaeqOoBaHUS.
Pacmienienne npu3HakoB Npyu HEMOJIHOM TOMHUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. Tperuil 3akoH MeHzens — 3aKOH HE3aBHUCHMOTO

HacCJICa0OBaHUA IMPHU3HAKOB. ]_II/ITOJ'IOFI/I‘-IGCKI/IG OCHOBbI I[I/IFI/I6pI/II[HOF0




CKpEIIMBaHU.
CuennenHoe HacienoBanue npusHakoB. Paborel T. Moprana. CuemieHHoe
HACJIeI0BAaHUE TE€HOB, HApYILICHHE CLECIUIEHHS MEXKIy IeHaMH. XPOMOCOMHas
TEOPHUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIpeAeIeHUs Ioja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIlii M rereporaMeTHbId MoJl. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMOcOM. HacimenoBaHue IpU3HAKOB, CLEMJICHHBIX C
10JIOM.

I'enotun kak nenoctHas cucrema. Ilnedorponus — MHOMKECTBEHHOE NEHCTBHE
reHa. MHOXECTBEHHBIM ajulenu3M. B3anMonelHCTBHE HeEaIeIbHBIX I'€HOB.

Komniementapaocts. Dnuctas. [lomumepus

3.4

BzanmMopeticTBre reHOTHIIA U cpebl Ipu (hopmupoBaHuu GeHotuna. I3MeHYUBOCTh
npu3HaKoB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKA. BUIBI M3MEHUMBOCTH:
HEHACJICJCTBEHHAS U HACJICJCTBEHHASI.

MomudukarmonHas ~ W3MEHYMBOCTb.  Poinb  cpenpl B (popMupoBaHUM
MoauukaroHHON n3MeHunBocTH. HopMa peakimy npusHaka. BapuannoHsblil psg
u BapuanmoHHas kpuBas (B. MHWoranncen). CgoiictBa Moau(pUKamOHHOM
M3MEHYMBOCTH.

T'enotunmnueckast n3amMeHIUBOCTL. CBOMCTBA N€HOTUIINYECKON M3MEHUYMBOCTH. BUIbI
TeHOTUITUYECKOM M3MEHYMBOCTH: KOMOMHATUBHAS, My TallMOHHASI.

KomOuHaTHBHAsT HM3MEHYMBOCTh. Meiio3 W TIOJOBOM Tpolecc — OCHOBA
KOMOMHATUBHON W3MEHYUBOCTH. POIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3IAHUHN
TEHETUYECKOT0 pa3HOOOpa3usl B Mpe/ienax OJJHOTO BHU/IA.

MyTtanronHasi '3MEHYMBOCTh. BUbl MyTalMii: TeHHBIE, XPOMOCOMHbBIE, TEHOMHBIE.
CroHTaHHbIE W WHAYUUMPOBAHHBIE MYTallMM. SAepHbIE U IUTOIIA3MaTHUECKUE
MyTaiuu. CoMaTUYECKHE U MOJIOBbIE MyTalluu. [[pUuMHbBl BOSHUKHOBEHHS MYyTallUi.
MyTarenbl M WX BJMSHUE HAa OPraHuM3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO
nporecca. 3aKOH TOMOJIOTHUECKHUX PsIZIOB B HaclieacTBeHHON n3MenunBocty (H..

BaBI/IJ'IOB). BHCH,I[epHaH N3MCHYMBOCTDb U HACJICACTBCHHOCTD

3.5

Kapuotun denoBeka. MexayHapoJlHas mporpaMma HCCIEIOBaHUS T'€HOMa
yeynoBeka. Meroabl  M3y4eHHMs] T[EHETUKHM  YeJIOBEKa: T'€HEeaJOrMYeCcKuid,
OJIM3HEIOBEIH, IIUTOreHETUYCCKHI, MOMYJISIUOHHO-CTaTUCTUY€CKUH,
MOJICKYJISIPHO-T€HETUYECKH . CoBpemMeHHOe onpeneyeHne TeHOTHIIA:
MOJIHOTEHOMHO€ CEKBEHHPOBAHUE, T€HOTUITMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[MIP-anamu3a. HacnencrBenHble  3a0oiieBaHMS ~ YClIOBEKAa. [ €HHbIE W
XpOMOCOMHBIE 0ose3Hn YeJoBeKa. bone3nn c HaCJIEICTBEHHOU
MPEIPACIIONOKEHHOCTHIO. 3HAYCHNE MEIUIIMHCKONW T'€HETHKH B TPEIOTBPAIICHUN

U JJEUEHUN TeHETHUECKUX 3a00eBaHnil yenoBeka. CTBOJIOBBIE KIETKHU




3.6

JomecTrkanuus u cenekuus. 3apoxaeHUe CEeNeKIUH U JoMecTukanuu. Yuenne H.H.
BaBuiioBa 0 meHTpax MPOUCXOXKACHUS M MHOTOOOpas3vs KYJIbTYpHBIX PACTCHUH.
Ponb cenexkuuu B cO37aHMU COPTOB PACTEHHMI U MOPOJ KUBOTHBIX. CopT, mopoja,
TaMM. 3aKOH T'OMOJIOTHUYECKHX PSJIOB B HAcCIEACTBEHHOM u3MeHunBoct H.U.
Bagsuiosa, ero 3HaueHHe 1151 CENIEKIIMOHHON pabOTHI.

MeTtonsl ceneKuMOHHONW paboThl. McKyccTBeHHBIM OTOOp: MacCOBBIM U
VHIUBUlyaIbHBIN. DTarsl KOMOWHAIIMOHHON CCJICKIIMH. WcneiTanue
NpOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBIO OLEHKHU
(eHoTHIIa TOTOMCTBA U OTOOP IO FEHOTHITY ¢ moMoInbko aHamm3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PaauanoHHbIH 1
XUMHYECKUH MyTareHe3 Kak WCTOYHHK MYTalMd y KYJIbTYpHBIX (opm
opraHu3sMoB. Mcnonb30BaHME TE€HOMHOIO PEOAKTHUPOBAHUSA U METOHOB
pexkomOuHaHTHBIX JIHK 117151 mosmydeHust ICXOAHOTO MaTepuaa s CeJISKIINH.
[Tonydenne mnommruionoB. BHyTpuBHmoBas ruOpumu3aiys. bim3kopoacTBeHHOE
CKpelIMBaHue, WM WHOpUAMHT. HepojCTBEHHOE CKpEIIMBAHWE, WM ayTOPHWIWHT.
I'ereposuc u ero nmpuumnsl. Mcnonb3oBanue rerepo3uca B cenekimu. OTaanéHHas
ruopuanzanms. [IpeogoneHne Oecruiousi MEKBUIOBBIX THOPUAOB. JlOCTHXKEHUS

CCJICKIINH paCTCHI/Iﬁ M XKNBOTHBIX

3.7

OOBeKTHI, UCNOB3yEMbIE B OMOTEXHOJOTHH, — KIIETOUYHBIE U TKAHEBBIE KYIbTYPBHI,
MUKPOOPTaHU3MBI, WX XapaKTepUCTHKa. TpaauinuoHHas  OWOTEXHOIOT US:
xneborneyeHne,  MONYYeHHE  KHCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJENHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTHYECKUX TEXHOJOTHIA.
[IpousBogcTBO  Oenmka, aMHHOKHCIOT W BUTAMHHOB.  VIcKyccTBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIMS SUIEKICTOK U KJIOHUPOBAHUE IKUBOTHBIX.
MeTton TpaHCIIaHTalUU SJEp KIETOK.

XpomMocoMHasi W TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TeHa |
KOHCTpyupoBaHue pekoMmOuHaHTHBIX JIHK. JlocTmxkeHus # MepCHeKTHBBI
XpOMOCOMHOW M TE€HHOM WHXXeHepuu. MeaunuHCcKue OHOTEeXHOJOTHH.

Hcronp30BaHKue CTBOJOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHu4YcCKoOro Mupa

4.1

buonornueckoe = pazHooOpasume  opranuzmoB.  CoBpeMeHHass ~ cucrema
oprannyeckoro wmupa. I[IpuHnunsl kinaccupukauuu opraHu3mMoB. OCHOBHBIE
CHUCTEMATHU4ECKHE IPYIIIBI OPraHU3MOB.

OCO0EHHOCTH CTPOEHHUS U KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
BakTepun, apxeu, OMHOKIETOYHBIC TPHOBI, OIHOKIETOYHBIE BOJOPOCIH, APYTHE
npoTUCThl. KooHManbHbIe OpraHu3Mbl. [[BHKEHUE OAHOKIETOYHBIX OPraHU3MOB:
amMEOOMIHOE, KIYTHKOBOE, PECHUYHOE. 3alUTa y OJHOKJIETOUYHBIX OPraHHU3MOB.

PaznpaxuMoCTh y OHOKJIETOUHBIX OPraHU3MOB. TaKCHChbI




4.2

MHoOroxknaeTouHblie pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOT O OpraHu3Ma.
TkaHu, Oopranbl U CHUCTEMBl OPraHOB MHOIOKJIETOYHOrO opraHusma. Opranusm
Kak eauHoe 1enoe. TkaHu pacTeHuil. Tumbl pacTUTENbHBIX TKaHEHM:
oOpa3oBarenpHas, IMOKPOBHAs, MPOBOJAIMIASs, OCHOBHAs, MEXaHHYECKas.

OcobenHocTu cTpoeHust, PYHKITUI U paclioNoKEHUsI TKAaHEH B opraHax pacTeHUi

4.3

BereraTuBHbBIE U reHEpaTUBHBIE OpraHbl pacTeHUil. DyHKIIMKU OPraHOB U CHUCTEM
opraHoB. Kapkac pacrenuii. J|BuxeHrne MHOTOKJIETOYHBIX PACTEHU: TPOIIU3MBI U
Hactuu. Iloryomenue BOABI, YIVIEKUCIOIO Ta3a M MMHEPAJIbHBIX BEILIECTB
pactenusMu. J{pixanue pacteHuid. Juddysus razoB uepe3 moBEepXHOCTh KIIETKH.
TpancnopTHble cuUCTeMBbl pacTeHMil. Bbinenenwe y pacteHui. 3ammra Yy
MHOTOKJIETOUHBbIX pacTeHuil. Kyrtukyna. CpeacTBa MacCMBHOM M XUMHUYECKOHN
3a1UThl. DUTOHLUABI.

Pa3ppaxxuMocTh M peryssiuus y opraHu3MoB. PaznpaxuMocTs M perymsiuus y

MHOI'OKJICTOYHBIX paCTCHHﬁ. PoctoBric BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKJIeTOYHbIE  JKUBOTHBIE. B3auMOCBSI3p  4acTeld  MHOTOKJIETOYHOTO
opranun3ma. TkaHU, OpraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
OpranusMm kak enuHoe nenoe. ['omeoctas. TkaHM KUBOTHBIX U 4YenoBeKa. THIIbI
JKHUBOTHBLIX TKaHEH: SIUTEC/IMaJIbHasd, COCAUHUTCIIbHAA, MbIIICUHAsdA, HCPBHAasd.
OcobeHHOCTH CTpOEHHMs, (YHKIMH M PACIOJOXKEHUS TKaHEH B OpraHax

JKHUBOTHBIX U YE€JIOBCKA

4.6

Oprasbl U CUCTEMbI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. Ckenerbl OJHOKJIETOYHBIX W MHOT'OKJIETOUYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHUM ckener. CTpoeHUE U TUIBI COECIUHEHUS
KOCTEM.

JIBmkeHue MHOTOKJIETOYHBIX KUBOTHBIX. [luTanue kuBOTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. J[pIxaHue kxuBOTHBIX. KoxkHOE nbrxanue. XKabepHoe u
NETOYHOE JbIXaHUE.

JlpIXaHu€e T03BOHOYHBIX JKUBOTHBIX. OBOJIIOIIMOHHOE YCJIOXHEHUE CTPOCHUS
JNErKMX MO3BOHOYHBIX JKMBOTHBIX. JIpIxaTenbHas cucrema 4venoBeka. MexaHusm
BEHTWISIMU JIETKUX y NOTUALl W MJIEKONUTAKOMMX. TpaHCIOpPT BEUIECTB Yy
OpraHu3MoB. TpaHCIOpPT BEIIECTB y >KMBOTHBIX. KpoBEeHOCHas cucrema u €€
opranbl.  KpoBeHocHass  cucTeMa  MO3BOHOYHBIX  KUBOTHbIX.  Kpyru
KpOBOOOpAIIEHUS. DBOJIIOIIMOHHBIE YCIOXKHEHHS CTPOCHHS KPOBEHOCHOM
CUCTEMbI ITO3BOHOYHBIX >KMBOTHBIX. Bpinenenue y opranu3moB. Beigenenue y
*KUBOTHBIX. CoKkpaTuTenbHble Bakyosu. Opransl BbiaeneHus. CBs3b MOJIOCTHU TeNa
C KPOBEHOCHOW M BBIICIUTEIBHONW CHCTEMaMH. BplaeraeHue y I03BOHOYHBIX
JKUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. [lOKpOBBI U uUX

MIPOU3BO/IHBIE.




PaznpaxxuMocTh ¥ peryisnus y opraHu3MoB. Pa3pakuMOCTh Y OTHOKIECTOYHBIX
opranm3moB. Takcucel. Pa3IpakUMOCTh W peryisius Yy MHOTOKJICTOYHBIX
pacteHuii. PocToBbIE BellleCTBA U UX 3HAUYCHUE.

HepBHas cucrema u peduieKTOpHAs PEryisiius Y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTaemnsl. DBOMOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOU
CHCTEMBI Y )KHBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm uisi d(QPeKTHBHONH (HYHKIIMOHAIBLHOU
AHHOTaIlMM  TEHOMOB, TPaHCKPUTITOMOB, MPOTEOMOB,  MeTaboJIOMOB

MUKpPOOPraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA 1 €TI0 310PpOBLEC

5.1

OpraHsl 1 CUCTEMBI OpraHoB 4esioBeka. OTAeNbl FOJOBHOI'O MO3Ta IMO3BOHOYHBIX
KUBOTHBIX. Pedekc u pednexropHas nyra. be3ycioBHbIE U YCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust ¥ SHIOKPUHHAsS CHUCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl SHIOKPUHHON CUCTEMBI U UX TOPMOHBIL. JleiicTBHe TOPMOHOB.
B3aumocBsi3p HEpBHOW M HHAOKPHUHHOM cucteM. [wumoranamo-runodusapHas

cucreMa. Pedrexc u pedaektopHas nyra. besycinoBHbIe U yCIOBHBIE PEQIIEKChI

5.2

3amuTa opranu3ma ot OonesHeli. IMMyHHas cucrtema 4esnoBeka. KiueTouHslil u
TyMOPaJIbHBIA HWMMYHHUTET. BpoXACHHBIA, NpUOOPETEHHBIN crenuduyecKuit
uMMyHUTeT. Teopuss KIOHanbHO-ceneKTuBHOro uMmyHurtera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocmanurenbHble OTBEThl OpraHu3moB. Pouib

BPOXKIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHU

5.3

KpoBenocnast cucrema u e€ opransl. Cepjle, KpPOBEHOCHbIE COCYIbl U KPOBb.

Kpyru kxpoBooOpamenus. Pabota cepaia u e€ perymsimus

5.4

HLIX&HI/IG YCJIOBCKA. ,211/1(1)(1)}731/15[ Ta30B 4€PE3 MMOBCPXHOCTh KIICTKH. JIBIXaTeHBHaSI
CHUCTEMA YCJIOBCKA. HLIX&TGHBH&H IMMOBCPXHOCTD. PCFYJ'ISIIII/IH AbIXaHUs.

JpixaTenpHbIe 00bEMBI

5.5

HI/IH_ICBapI/ITeJIBHaﬂ cucreéMa 4YcCJIOBCKA. OTI[CJIBI NMUIICBAPUTCIIBHOI O TpPAKTA.
HI/IHleBapI/ITGJ'IBHI)IC KCIIC3bI. BHy’I’pI/IHOJ'IOCTHOC n BHYTPUKIICTOYHOC

IMUIICBAPCHUC

5.6

ITokpoBel u mx mnpousBogHbie. Opransl BbiaeneHud. I[louku. CtpoeHue u
¢yHKUMOHNpOBaHUE HehpoHa. PUIbTpalMs, CeKpelrs U 00paTHOE BCAChIBAHUE

KaK MEXaHU3Mbl pa0OThl OpraHoB BblieneHus. OOpazoBaHUE MOYH Y YEJIOBEKA

5.7

I[BI/I)KGHI/IC YeJIoBeKa: MbIeuHas crucrema. CKeleTHBIC MBIIIIBI XU HUX pa60Ta.

CTpoeHue U TUIbI COEIMHEHUS KOCTEN

Teopus sBomronnu. Pa3Butue xxu3Hu Ha 3emiie

6.1

OpomonnonHas teopuss Y. JlapBuHa. Ilpeanocbulkn  BO3HMKHOBEHUS

napBuHu3Ma. JKu3Hb 1 HaydHas AearesnbHocTh Y. JlapBuHa.




JBrxyme cuibl 3Bomonuu BUAOB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTb
pa3MHOXKEHHUSI OpPraHU3MOB, HACJEJCTBEHHAas HW3MEHUYUBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINH 0TOOD).

Odopmienne curTeTHUeckoil Teopuu 3Bosonuu (CTD). Heitrpansnas Teopus
sBomonnu. CoBpeMeHHasl HBOJIIOLIMOHHAS OMoNorus. 3Ha4eHHE HBOJIIOLMOHHOMN

Teopuu B OpMUPOBAHUY €CTECTBEHHO-HAYIHON KapTUHBI MUPA

6.2

[Tomynauusa xak sJaeMeHTapHas equHHuIa 3Botoluu. COBpEeMEHHBIE METO/bI
OLIEHKM TEHETUYECKOr0 pa3sHooOpaszus M CTPYKTYypbl momyisiuil. V3meHeHue
reHo(oH/Ia TOMYJSALIMUA KaK D3JIEMEHTapHOE »JBOJIIOLMOHHOE sIBIIEHHE. 3aKOH
reHeTudeckoro papHoBecus J[x. Xapau, B. BaitnGepra.

OneMmeHTapHble (QAaKTOpPhl (IBMXKYIIME CHIIBI) ABONMIOUMUA. MyTaluoHHBIN
nporecc. KomOunaTuBHas wu3MeHUMBOCTh. Jlpeiid reHoB — ciydaiiHble
HEHAIpaBJICHHbIE W3MEHEHHs 4YacTOT ajuiened B monysinuax. Oddexr
OCHOBATEIISA. Murpauuu. N3omauus IO JIALIAN: reorpaguueckas
(mpocTtpancTBeHHas1), Ononorudeckas (pempoayKTUBHAS).

EcrectBenHblii 0oTOOp — HampaBmsttoumit  Qaxktop 3Bomonuu. DPopMmel
€CTECTBEHHOI0  0TOOpa: JBWXKYILIMHM, CTaOWIM3UPYIOLIUM, pa3pbIBaOLIMi
(mu3pyntuBHbIN). [Tos10BOI 0TOOP.

[Ipucroco0IeHHOCT, ~ OpPraHW3MOB  KaK  pe3yidbTaT  MHUKPOIBOJIOLHUU.
BosnukHOBeHHE — mpucriocoOjgeHud y  opraHu3moB.  Apomopdo3el  H
uanoanantanuu. [Ipumepsl npucnocobiaeHnit y opranu3mMoB. OTHOCHUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupooOpa3oBaHue Kak pe3yJsbTaT
MuUKposBomonuu. M3omsiuus — kimoueBoil (aktop BumooOpazoBanus. Ilytu u
CIOCOOBI BH1000pa30BaHMS: aJIONaTPHIECKOE (reorpaguyeckoe),
CUMIIAaTpUYeCcKoe  (9KOJOTHYECKOe),  «MTHOBEHHOE»  (TIOJIMILIONIU3AIlNs,
rubpuanzays). JmuTensHOCTh SBOTIOIMOHHBIX MPOIIECCOB.

MexaHnu3mbl GOpMUPOBAHUS OHOJIOTHYECKOTro pa3Hoo0pasusl.

Ponb 5BOMIONMOHHOI OHOJOrMU B pa3paboOTKe HAYYHBIX METOJOB COXpaHEHUS
O6uopaznooOpasusi. MUKpPOIBOMIONUS W KOJBOJIOLHMS TAapa3sUTOB U UX XO35EB.
MexaHnu3mbl HOpMUPOBAHUS YCTOMUHUBOCTH K @aHTUOMOTHKAM U CIIOCOOBI OOpbOBI

C HeH

6.3

MeTtoapl u3ydeHuss MakpodsBomonuu. I[laneoHTorornyeckne METOIbl W3YYCHUS
sBomonuu. [lepexoausie GopMbl U GUIOreHETHYECKU e PSAIBl OPTraHIU3MOB.
Buoreorpaduyeckue MeToasl u3ydeHus 3Bonoruu. CpaBHeHHEe GJIopsl U (hayHbI
MaTEpPHUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eman. Bunbr-sHaeMuku u
PEITUKTEI.

OMOpHOIOrHYeCKHe M CPaBHUTEIbHO-MOP(POIOTUYECKHE METOAbl H3YUYCHHUS




ABOMIONNK. ['eHeTHYeCKne MEXaHW3Mbl DBOJIONMH OHTOICHE3a M TIOSBJICHUS
SBOJIIOIIMOHHBIX  HOBIIECTB. [ OMOJOTMYHBIE W  aQHAJIOTUYHBIC  OpPTaHBHI.
PynumenTtapasie  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MATEMAaTHYECKUE  METOAbl  M3YyYEHUS  IBOJIIOLHH.
['omonoruunasie reHsl. COBpEeMEHHBIE METOABI MOCTPOCHUS (PUIIOTCHETHUECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAllUU U HBOJIIOLIUSI TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (MpaBwiia) 3BoJtOIMH. HeoOpaTMMOCTh 3BOIIOLHH.

AnantuBHas paguanua. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLUU

6.4

Hayuynple rumore3sl NPOUCXOXKIEHUS JKM3HM Ha 3emie. AOuoreHes u
naHcrnepmus. JloHayuHble IPECTaBICHUS O 3aPOXKICHUU KU3HU (KPEALMOHHU3M).
['nnore3a NOCTOSHHOIO CaMO3apOXKIEHUS KU3HU U €€ OMPOBEPKEHUE OIBITAMHU
®. Penu, JI. Cpnamnanuanu, JI. Ilactepa. IlpomcxoxiaeHue KU3HU U
acTpoOuoJIorus.

OcHoBHBIC 3Tamnbl HEOpraHW4eckoil sposonnu. [Imaneraphast (reosiormueckas)
IBOIOLUSA. XHMMHMUYECKas »HBOJMIOLMS. AOHOreHHBbIH CHHTE3 OpraHu4YecKuX
BemiectB n3 Heopranmdeckux. Ombir C. Mumnepa u I'. Opu. O6pazoBanue
nonuMepoB U3 MoHoMmepoB. Koanepsatnas runoresa A.M. Omnapuna, rumnoresa
nepBuuHoro OynpoHa JDk. XosugeiiHa, reHernueckas rumnoresa . Mémepa.
Pu6osumer (T. Yek) u rumoreza «mupa PHK» VY. I'mnGepra. ®opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHUE TPOTOKIIETKH.

Hctopus 3emsmm u meronsl €€ usyuyeHus. Mckonmaemble OpraHMYeCKHE OCTaTKH.
I'eoxponomnorust u e€ Meroasl. OTHOCHTENbHAs M aOCOMIOTHAS T€OXPOHOJIOTHS.
["'eoxpoHoOrnyeckas mKaja: 30Hbl, 3pbl, IEPUO/IBI, SITOXU.

HavanbHble 3Tanbl opraHn4yecKkod 3Boytoluu. [losBiIeHHE M 3BOMIIOIUS MEPBBIX
KJIETOK. OBOJIONUS MeTabonu3ma. Bo3HUKHOBEHHE TEpBBIX OSKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIor EePBBIX Ha 3eMJie COOOILECTB.
CrpomaTonuThsl. [IpokaproTsl U 3yKapHOTHI.

[Tpoucxoxxkaenue 3ykapuoT (cuMOMOreHes). OBOIONMOHHOE IPOUCXOXKICHUE
BUpPYCOB. IIpoMCXOXIeHHME MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHMKHOBeHHE
OCHOBHBIX I'PYyIII MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIC JTalbl HBOJIONUU BBICHIMX pacTeHud. OCHOBHBIE apoMOpPQO3bI
pactenuii. Beixox pacrenunii Ha cymy. llosBneHue CcHnopoBbeIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacreHus. [IponcxokaeHue IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tambl HBOMIOLHUHU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bI
KUBOTHBIX. Benpckas dayna. KeMOpuiickuii B3pbIB — MOSBIIEHUE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIe KUBOTHBIE. JKN3HB B BOJE. DBOJIIOLNS TO3BOHOYHBIX.

[Mpoucxoxnenne ampuobuii u pentunmii. [IponcxoxaeHne MIIEKOMUTAIOMINUX U




ntun. [lpuxnun kmoueBoro apomopdosa. OcBoeHHE O€CO3BOHOYHBIMH U
[I03BOHOYHBIMH KUBOTHBIMHU CYILIH.

Pa3Butue xu3HM Ha 3emiie IO IpaM U IEepUOJaM: apXeW, MPOTEPO301, MaIeo30M,
Me3030i, KaifHO30i. OOmas XapakTepucTHKa KJIUMaTa U TE0JIOTHYECKUX
nporieccoB. [TosBaeHne n pacuBeT XapaKTepHBIX OPraHU3MOB. YTieo0pa3oBaHUE:
€ro yCJOBHUS U BIMSIHHE Ha Ta30BbIil COCTaB aTMOC(EpPHI.

MaccoBble BBIMHpPaHUSI — DSKOJOTMUECKME KpH3HUChl Ipouuioro. IlpuunHbl u
CIIEICTBHSI MAcCCOBBbIX BhIMHpPaHHIl. COBpEMEHHBIN SKOJIOTMYECKUN KPHU3UC, €ro

0co0eHHOCTH

6.5

Pazgenst u 3amaunm  aHTpomnojorud. Meroasl aHTponosioruu. CTaHOBJIEHUE
MPEICTaBICHHUI O TPOUCXOXKACHUHU YenoBeka. COBpeMEHHbIE HAYUHbIE TEOPHH.
CxoncTBO uenoBeka C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEeIOBEKa.
CBugerenbcTBa  CXOJCTBA  4YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEIHHO-
Mopdomoruueckue, AMOPHUOJIOTUYECKHUE, (U331 0JI0r0-0MOXUMHYECKHE,
noBeaeHueckue. OTINYUS YEeIOBEKA OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE FOJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHOU
CHUCTEMBI.

JBuxymme cuibl (PakTopbel) aHTPOMOreHe3a: OWOIOrHMYecKue, COIHalbHBIE.
CooTHomieHre OMOIOrHYECKUX U COLMATIBHBIX (JaKTOPOB B AHTPOIIOTCHE3E.
OcCHOBHBIE CTaJANM aHTPOINOreHe3a. ABCTPATIONUTEKH — IBYHOTHE MPEIKU JHOCH.
YenoBek  yMmenblid, MEpBbIE W3TOTOBJIEHUSA  Opyauil Tpyaa. YesoBek
OpSIMOXOSIIIMKA W TEepBBIA BBIXOA Jrojed 3a mpenensl Adpukn. YenoBek
reiienp0epreckuii — oOUMA MPeAoK HEaHIEePTalbCKOTO YellOBeKa M dYelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKHI Kak BHUJ JIOJEH XOJOJHOrO KJIMMAaTa.
YesioBeK pa3yMHBIM COBPEMEHHOTO THWIA, JICHUCOBCKUU 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a nipenesnamMu AQpuku.

DBOMIONMST COBPEMEHHOTO 4YeloBeKa. EcTecTBEHHBI OTOOp B MOMYJISIUAX
yenoBeka. MyTallmoHHBIN mporecc U nonuMopdusm. llonmynsunoHHbIE BOJHBI,
npeiid reno, murpanus u «3(pdexT ocHoBaTeN » B MOMYJIALIUAX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckue pacel. llonstme o pace. bonpmme pacel:  eBponeougHas
(eBpasmiickasi), aBCTpaJio-HerpougHasi  (dKBaTOpHajbHAs), MOHTOJOHIHAS
(azuarcko-amepuKkaHckasi). Bpems u myTu pacceieHHs 4elnoBeKa MO IUIaHETe.
EnunctBo  uyenoBedeckux pac. HaydHas  HeCOCTOATENbHOCTh  pacu3Mma.
[Ipucnoco6IeHHOCTh 4YeOBeKa K Pa3HBIM YCIOBHSM OKPY)KAIOMIEH Cpembl.
Bimsaue reorpaduueckor cpenbl W aperipa reHoB Ha MoOp]oOJIOrHIO U

(bM3HOJIOTHIO YelTOBEKa

DKOCHUCTEMBI U Mmpucynmme M 3aKOHOMCPHOCTH




7.1

Pasneinsl u 3agaun sxonoruu. CBs3b 9KOJIOTUH € APYTUMHU HAYKaMU.
Metonsl skonoruu. IloneBble HaOmoneHUA. OKCIEPUMEHTBHI B HSKOJIOTHH:
npupojgHble M JabopatopHble. MoaenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPYXaIOIIeH Cpebl: JTOKaIbHBINA, PErMOHATBHBIN U TI100aTbHBIHA

7.2

Okonoruueckue (akTopbl W 3aKOHOMEpPHOCTH uX neictBus. Kiaccudukarms
JKOJIOTUYECKUX (HaKTOpOB: abMOTHUECKHEe, OWOTHYECKUE, AaHTPOIOTrCHHBIE.
OO0mme 3aKOHOMEPHOCTH JeHcTBUSL dSKojJoruueckux (aktopos. IIpaBuio
munumyMa (K. npenrens, FO. JIubux). TonmepaHTHOCTh. DBpHOMOHTHBIE U
CTEHOOHOHTHBIE OPraHU3MBI.

Abuornueckue (akTopsl. CBeT Kak skonorumdeckuii daxrop. JlelcTBue pasHbIX
YY4aCTKOB COJIHEYHOI'O CIHEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TPYIIIbI
pacTeHMH M JKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CHUrHajlbHas pOjb CBETA.
doTonepruoausM.

Temnepatypa xkak »3kojorudeckuil Qaxrtop. [lelictBue TemmepaTypbl Ha
opranu3Msbl. [1oMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIC U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxnocts kak skomormueckuil Qaxrtop. Ilpucrnocobnenus pacTteHUH K
HOJJIepKaHNI0 BOAHOro Oananca. Knaccudukanus pacTeHH MO OTHOIIEHUIO K
BoJie. [Ipucrioco6iieHust ’KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEeXUMA.

Cpenbl o0OuTaHMsI OpraHuU3MOB: BOJHAs, Ha36MHO-BO3JyIlIHAas, I1OYBEHHad,
rIyOMHHas  TOANOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3MKO-XUMHUYECKHE
O0COOEHHOCTH cpei oOuTaHus opraHuzMoB. [IpucrocoOneHus OpraHu3MOB K
JKU3HU B Pa3HbIX Cpelax.

buonornyeckue putMel. BHemnue u BHyTpeHHUE puTMbl. CyTOUHBIE U TOJUYHBIE
put™bl. IlpucnocobieHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHIA
KU3HU.

XKuznennsle ¢popmbl opraHuzMoB. IloHsTHE O Xu3HeHHOM ¢opme. JKu3HEHHbIE
(GopMbI pacTeHUi: AepeBbsl, KYCTAPHUKH, KyCTApHUYKH, MHOIOJETHHE TpPAaBBbI,
oJHoJeTHHE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOHUOHTHI, F€OOMOHTHI,
a’pobnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue ¢akropel. Buasl OMoTMuecKUX B3aMMOACHCTBUN: KOHKYpPEHLHS,
XMIIHUYECTBO, cUMOM03 u ero ¢gopmsl. IlapasuTtusm, koomepanus, MyTyaiusMm,
KOMMEHCAJM3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMozelcTBus  (Tomuyeckue, Qopuueckue, (abpuueckue). 3HadeHHE
OMOTHYECKHUX B3aMMOJEHCTBUI JJis CYIIECTBOBAHMSI OPraHU3MOB B Cpefe

obutanwus. [IpHHINI KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKOJIOTHYECKHE XapaKTCPUCTUKU TOIYJIAINHN. HOHYJ'ISIHI/IH Kak OMmoJIormueckas

cuctema. Posib HEOMHOPOIHOCTH cpenbl, pu3ndeckux 6aprepoB U 0COOCHHOCTEH




Ouonoruu BUJOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOH CTPYKTYpPBI MOMYJIALUMI.
OcCHOBHbIE IOKa3aTenu MOMYJISALUU: YHUCIEHHOCTh, IJIOTHOCTb, BO3pacTHas U
I0JIOBasi CTPYKTypa, pOXKIAeMOCTb, IIPUPOCT, TEMI PpPOCTa, CMEPTHOCTD,
MUTpaLus.

DKonoruyeckas CTpyKTypa mnomyjsiuu. OIeHKa YHCIEHHOCTH MOMYJISIUH.
Jlunamuka momyssinuu U e€ peryisanus. buoTuueckuit moTeHIMaN MOMYJIALUH.
MogaenupoBanue JAMHaMHUKM —nomyisauuu. KpuBble  pocTta  UMCIEHHOCTH
nonynaunu. Kpussle BpDKMBaHUA. Perynsnus 4MCIEHHOCTH MOMYJISIUI: pOJIb
(GakTOpOB, 3aBHCAIIMX M HE 3aBHCAIIMX OT IUIOTHOCTU. OKOJOTMYECKHUE
crpateruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKonornueckoil Hume Buaa. Mectoodburanue. MHoromepHas
Mozenb 3kosiorndeckod Humm Jx.M. XatumHCOHa. PazMepbl 3KOJIOrn4eckon
Huiy. [loreHnuansHas u peanu3oBaHHasi HALIN.

Bun kak cucrema nomyisanuii. Apeansl BUAOB. BBl M MX JKU3HEHHBIE
cTpaTernu.  3aKOHOMEPHOCTM  IOBEACHMS M MUIPAlUd  JKUBOTHBIX.

buonornueckne HHBa3uU YYXCPpOAHbIX BUI0B

7.4

CoobmiectBa opraHu3MoB. buonenos3 u ero crpykrypa. CBs3zu Mexay
opraHm3mMamMu B OuoleHo3e. JKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). DyHKIMOHATBHBIE OJOKH OpPraHU3MOB B DKOCHCTEME: MPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHH. Tpoduueckue Lemnu u CeTH.
Abuornueckue ONMokM 3kocucteM. [1ouBBI M Il B 3KocucTeMax. Kpyrosopor
BELIECTB M TOTOK SHEPTUH B IKOCHCTEME.

OcHOBHBIE TIOKa3aTeNM 3KOCHCTeMBbl. buomacca W mpoaykius. DKOJIOTHYEeCKUe
MUPaMUIbI YUCENT, OMOMACCHI U DHEPTHH.

HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCHM M UX TPHYHUHBL. AHTPOIOTCHHBIC BO3JCHUCTBUS HA
cykueccun. KnmnmakcHoe coobiiectBo. buopaznoobpasue u mnojiHora KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIECTB.

[IpuponHbie 3KOcCHCTEMBI. AHTPOIIOIE€HHBIE 3KOCHUCTEMBIL. ArpPOIKOCHCTEMA.
Arporenos. Paznuuuns Mex 1y aHTpONOTr€HHBIMU U ITPUPOIHBIMU YKOCHUCTEMaMH.
VYpboskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['oponckast diaopa u
(ayna. CuHanTponu3anus ropojackoi gayHsl. buonorndeckoe u x03g1iCTBEHHOE
3HAQYEHHE arpodKOCUCTEM M YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (hOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICICTBHI1 OPraHU3MOB B DKOCHUCTEMAX.

IIepeHoc sHepruu U BEUIECTB MEXAY CMEKHBIMU SKOCHCTEMAaMH. Y CTOMYMBOCTH
OpraHU3MOB, TMONYJSIMMHA W SKOCUCTEM B YCJIOBUSX €CTECTBEHHBIX U

AHTPOIIOTr€HHBIX BO3/IEHCTBUI

7.5

buochepa — oOmennanerapHas o0Oonouka 3eMiHM, TI€ CYHIECTBYET WU




cyliecrBoBaiia u3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. OOGnactu
6uocdepsl u €€ coctas. JKuBoe BemecTBo 6rnochepsl U ero GpyHKIUU.
3aKOHOMEpPHOCTU cyllecTBOBaHUsS Ouocdepbl. OcobeHHocTH Ouochepsl Kak
ro0abHONM  dKOcUcTeMBbl.  J[MHamMudeckoe  paBHOBecme B Omocdepe.
KpyroBopoTsl BemiecTB W OHOr€OXMMHYECKHE IUKIBI (yryiepoaa, a3oTa).
PutmuuHOCTS siBIIeHUH B Onocdepe.

3oHanbHOCTh Onochepsl. [lonsaTre o Ouome. OCHOBHBIE OMOMBI CYIIU: TYHApA,
XBOIHBIE JIeca, CMELIaHHBIE W IIMPOKOJIMCTBEHHBIC Jieca, CTENH, CABAHHBI,
MYCTBIHM, TPOIHMYECKHE Jieca, BBICOKOrophsi. Kimmar, pacTUTenpHBIA U
KUBOTHBIM MUp OMOMOB CYIIH.

CrpykTypa U (yHKIHS KUBBIX CHUCTEM, OI[EHKa MX PECyYpCHOTO MOTEHIHaia U

6uocepHbIX QyHKINN

7.6

DKOJOTUYECKUE KPU3UCHl U UX NMpUYuHbL. Bo3aeiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHOW cpeabl. OXpaHa BO3ayXa. 3arpsa3HEHUE BOAHON CpEIbl.
OxpaHa BoxHBIX pecypcoB. Paspymenue noussl. OXpaHa IIOYBEHHBIX PECYpPCOB.
N3menenune kaumara.

AHTpPOINIOreHHOE BO3ACHCTBUE HAa PACTUTENBHBIA M KUBOTHBIA MHp. OxpaHa
pPacCTUTEIBHOIO M YKUBOTHOrO MHpa. OCHOBHBIE NPUHLUIBI OXPaHbl HMPUPOJIBI.
Kpacubsie xnuru. Ocobo oxpansembie mnpupognsie Tepputopun (OOIIT).
Boranuueckue caibl 1 30010rMUECKUE TTAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA M IPUPOJBI.
PanponansHOE ~ TPUPOAOIONB30BAHME M COXpaHEHHE  OMOJIOrHYEecKOro

pazHooOpa3us 3emMiun




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 buonorus, 10 xmacc/ Kamenckuii A.A., Kacniepckas E.K., Cupornazos B.I.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

* buonorus, 11 knacc/ Kamenckuii A.A., Kacnepckas E.K., Cuornazos B.I.,
AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues
METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
A.}O.Nonnesa. A.B.Toprano. buosnorus B cxemax u tabimmax IKCMO
Mocksa. 2012 r

I'. U. Jlepuep. buonorus. [ToaHeiil cipaBouHUK a1 moarotoBku kK E ' D, M.
Actpenb 2012 1

['otoBumcs k EI'D. O6mias 6uomnorus M Jlpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r
EI'3. Obmas 6uonorus. KoHTponabHble U3MepUTENbHbIE MaTepranbsl M
ITpocsemenue 2012 r
N.P. MyxamemxkaHoB. Mactepckas yuutens « TecTbl, 3aueThl, Omionpockl 10-
11 kmace» M «BAKO» 2007 ¢

Oo6mras ouonorus: Yueobnuk / [log pen. Koncrantunoa B.M.. - M.: Academia,
2018. - 704 c.

Boponmo, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 115

o0mreo0pa3zoBaTenbHBIX yupexaenuii: bazoseiit yposens / H.H. Boponios. - M.:

[Ipocs., 2022. - 304 c.



Heitma-Cuonnnkas, M.A. O61mas u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKON
MUKPOOUOIOTHYECKUX HCCleoBaHui: YueOHoe mocodue / M.A. Jleima-
Cuonnikas. - CII6.: Jlans, 2022. - 588 c.
3axapos, B.b. Pabouas terpanp mo obuieit 6uonoruu: 10-11 kimacc: k: YueOHUKY
B.b. 3axapoga, A.I'. Mycradpuna, B./. CuBornazosa, H.M. Uepnooii "O06uias
ouosorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1.
Cusornasos. - M.: Dk3ameH, 2. - 157 C.

T A JloBkosa. [loaroroBka k onummnuagam mo ouonoruu 8-11 xkmacco. M

Aitpuc-ipecc 2011

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET
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