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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ydebHomy mpenmery "buonorus" (mamnee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenonaBaHusi ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJTHUM M3 KOMITOHEHTOB MpeIMeTHOU obsiactu «EcTecTBEeHHO-
HayuyHble mpenMerb». CormacHo mnonoxkeHusmM DOIOC COO mpodunbHbIe
ydeOHbIEe TPEIMEThI, W3ydaeMble Ha YIUIYOJEHHOM YPOBHE, SIBJISIFOTCS CIIOCOOOM
muddepenimanu  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHs W
MPU3BaHbl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o0wMM, cpeHUM NpodecCHOHANBHBIM U BhICIIUM OoOpa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOJKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX WM Pa3BUBAIOLIUX
3a/a4, CBS3aHHBIX C TPO(OpHCHTAMEH OOYyJaOIMXCI W CTHMYIHPOBAHHEM
MHTEpeca K KOHKPETHON 00JacTM HAy4yHOIr'o 3HAHUs, CBSA3aHHOrO C OMOJIOTHEH,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMYy mpeaMery "buonorusa" na€r mpencTraBleHHE O
HeiMu M 3ajadax u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayOoiEéHHOM
YpOBHE, onpeiensieT 00s3aTenbHoe (MHBApUAHTHOE) IPEAMETHOE COEpKaHUE, €ro
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHYeT TMOCIeI0BATeIbHOCTh H3YYEHHUS Y4eOHOro Marepuaia ¢ y4€ToMm
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKHA Y4eOHOTro mpolecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
peanr30BaH MPUHITUIT TPEEMCTBEHHOCTH C HU3YyYCHHEM OHWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHwms, Omaromapss 4YeMy MPOCMATpPUBACTCA
HAlpaBJICHHOCTh HA  TOCJEAYIONEe pa3BUTHE OWOJOTHYECKUX  3HAHWM,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
9KOJIOTMYECKOTO MBIIUICHUS, TMPEACTABICHUN O 370pOBOM 00pasze >KW3HU, Ha
BOCIUTaHUE OEpEeKHOr0 OTHOIICHUS K OKpYyXarouled mnpuponHou cpene. B
MporpaMMe 10 OWOJIOTHH TakKe IMOKa3aHbhl BO3MOXKHOCTH YYEOHOTO TpeaMera
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
GbOpMHUpPOBAaHUM OCHOBHBIX BHUJOB y4ye€OHO-TIO3HABATEIBHOW  JACSATEIHLHOCTH
Oo0y4JaromMxcs IO OCBOCHHUIO COJEP)KaHHUS OHOJOTMYECKOro O0Opa3oBaHUsI Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYueOHbiit npenMer «buoNoOrus» Ha ypOBHE CPeHETO O0IIero oOpa3oBaHUs
3aBepiaeT OuoJIoTHYecKoe o00pa3oBaHME B IIKOJIE K OPUEHTUPOBAH Ha



pacliupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsli O JKMBOH NMPUPOAE, OCHOBAX
MOJIEKYJIIPHOW M KJIETOYHOM OMOJIOTHH, 3MOPUOJIOTMU W OHOJOTMM pPa3BUTHS,
TCHETUKH, CEIEeKIINH, OMOTEXHOIOTHH, YBOJIOLIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenne yuyeOHOro mnpeamera «buonorus» Ha YriayOJEeHHOM YpOBHE
OPHEHTHPOBAHO HA TMOATOTOBKY OOYYAIOUIMXCA K TMOCIEAYIOMIEMY MOIY4EHHUIO
OMONOrMYecKoro  oOpa3oBaHMs B By3aX W OpraHM3alMsX  CPEIHETrO
npogeccoHanbHOro oopa3oBanusa. OCHOBY €ro COJAEpKaHusl COCTaBISAET CUCTEMA
OMONOTMYECKUX  3HAHWH, TONYYEHHBIX TPH HU3YYCHUU  OOyJarOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AENOB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmiero obpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS MONYy4YarOT pa3ButHe. Tak,
pacliupeHbl W yriayOneHbl OWOJIOTHYECKHE 3HAaHUS O PACTCHUSAX, KUBOTHBIX,
rpubax, OakTepHsX, OpraHu3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX KH3HHU,
JIOTIOJIHUTENIBHO BKIIIOYEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAAHOIO U ITOMCKOBOIO
XapakTepa, KOTOpble MOXKHO HCMOJb30BaTh KaK OPUEHTHUPBI IJIsl MOCIEIYIOIIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOIMYECKUX 3HAHWM C
COOTBETCTBYIOIIUMHU 3HAHUSIMH, TOTYYEHHBIMH OOYYAIONIUMUCS TpPH H3yYCHHUH
du3uKH, XUMHUH, Teorpaduu 1 MaTeMaTUKH.

CtpykTypa mnporpamMmbl 1o ydyeOHOMY mpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI M DBOJIOIMOHHBIM TMOAXOAbI K H3Y4YECHHUIO OHOJOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CHCTEM pPa3HOTO YpOBHS OpraHU3aI[iH, YBOJIIOIMN OPTaHMYECKOTO MUpa Ha 3emiie,
COXpaHEHHUsi OHMOJOrMuecKkoro pasHooOpasusi I1uiaHetel. Tak, B 10 kiacce
M3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OMOJIOruu, 3MOpPUOJIOTHH U
OMoNOruM pa3BUTHUS, TEHETUKU M CEJCKIUU, OMOTEXHOJOTHMH W CHUHTETHYECKOU
OMOJNIOTHH, AKTyAIU3UPYIOTCS 3HAHUS OO0yJaromuxcss 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, MHOrOOOpa3ud U OCOOEHHOCTSX KIETKH, OpPraHu3Ma, MOy,
OMOIIEHO03a, SKOCUCTEMBI, O BBIAIOIIUXCA HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
MCCIICZIOBAHUSIX B OMOJIOTHH, MPUKIATHBIX aCIIEKTaX OMOJOTHYecKuX 3HaHUM. s
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEILHBIM 00BEMOM TEOPETHUECKOTO MaTepuala B COACPKaHUH MPOTPaMMBbI
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOM WIM MHOW 00sacTh OWOJNIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
y4EHBIX B pEIICHHE BAKHEHIIINX OMOIOTUYECKUX U SKOJIOTHYECKHUX TPOOIeM.



[enp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIQJICHHE  OOYyYarolIMMKCS  3HAHUSIMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOM
OpraHW3allid JKUBBIX CHCTEM pAa3HOrO paHra © TNPUOOPETEHHE YMEHH
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBEJICHUS JIJIsl TPOAOHKEHHST OMOJIOTHYECKOro 00pa30BaHMUs.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

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

O3HAKOMJICHHE OOYYaroIMXCsl C METOJaMU IIO3HAHUS KUBOM IPUPOJBIL:
MCCIICZIOBATEIIbCKUMU ~ METOJaMH  OWOJIOTUYECKUX HayK (MOJEKYIsipHOW U
KJIETOYHOW OHOJOTHH, SMOPUOIIOTUM W OWOJOTUM pPa3BUTHUS, TEHETUKU U
CeJIeKIUY, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
DKOJIOTMH);  METOJaMU  CaMOCTOSTEIBHOTO  TMPOBEACHHUS  OMOJOTHYECKHX
UCCIIeIOBaHUA B Jlaboparopuu W B IpUpone (HaOmIoAeHUEe, W3MEpPEHue,
HKCIIEPUMEHT, MOJICTIHPOBAHHUE);

OBJIQJICHUE OOYyYAIOUIUMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHAJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OPMAIHIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CHUMBOJIMKOW; YCTaHAaBIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npoOiieMaMH YeJIOBEUECTBA; OIEHMBATH IMOCIEACTBUS CBOEH AESTENBHOCTH IO
OTHOILEHUIO K OKpY)Karolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npopUIaKTUKN MH(EKIMOHHBIX 3a00J€BaHM, IpaBUiia MOBEAECHUS B MPUPOJE U
obecrieueHus: 6€30MaCHOCTU COOCTBEHHOM JKHU3HENEATENIbHOCTH B UPE3BBIYAMHBIX
CUTYyallUsiX INPUPOJHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHbBIEC HAyYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y O0yYAIOUINXCSl MHTEIUICKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpOIIECCE 3HAKOMCTBA C BBIJAIOIIMUMUCA OTKPBITUSIMH M COBPEMEHHBIMU
HCCNIEOBAHUSIMUA B OHMOJIOTHH, pEHIaeMbIMHU €10 MpoOJieMaMH, METOJ0JIOrHei
OMOJIOrMYECKOro UCCIIEIOBaHMs, IPOBEACHHUS HKCIIEPUMEHTAIbHBIX
UCCIICIOBAHUMN, PEIICHHs] OMOOTHYECKUX 3a7a4, MOJICIHPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCHHUTAHUE y 00y4aronuxcs [IEHHOCTHOTO OTHOIIEHUS K dKUBOW MPUPOJIE B
IIEJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTUUYECKOMH,
TCeHETUYECKOM TPaMOTHOCTH, OOIEell KyIbTypbl TIOBEJEHUS B IPUPOJE;
MHTErpalliy eCTECTBEHHO-HAYYHBIX 3HAHMI;

npuobpeTeHre  OOYJaOIMMMUCA  KOMIIETEHTHOCTH B paIllMOHAJIHHOM
IPUPOIONIOJIB30BAHUHU (COONIOICHUE TPaBUJI TIOBEACHHS B TPUPOJIEC, OXPaHbI
BUJIOB, SKOCHCTEM, OHnochephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBSI U 370POBbS
OKpY)KalOIIUX  Jrojed  (coOmoneHusi Mep NpoPUIaKTUKU — 3a00JIeBaHUH,
oOecrieuyeHue OE30MACHOCTU JKU3HENCATEILHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYeCKUX 3HAaHUI U YMEHUI B TOBCEITHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTEeNYIONIEMY MNPOPECCHOHATBHOMY CaMOOMNPEACICHNI0, B COOTBETCTBHH C
UHUBUyaJIbHBIMU UHTEPECAMU U TOTPEOHOCTSIMU PETHOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeHero oomero oopasoBanus, coctaBisieT 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOydeHUsT OHOJIOTUU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(UKH €ro COACPKAHUS M HAIPABICHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHANIBHOIO U BBICIIETO 00Pa30BaHU.

OO0s13aTeIbHBIM YCIOBUEM MPU 00YYEHUHN OMOJIOTUH Ha YrIIyOJIEHHOM YPOBHE
ABIISIETCSl TIPOBEACHUE JAO0OPAaTOPHBIX U TMpakTH4eckux pador. Takke ydactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTHKa KOTOPHIX OIpEAETSeTCS YYUTEeNeM Ha OCHOBE  HMMEIOIIMXCS
MaTepPUATLHO-TEXHUUECKUX PECYPCOB M MECTHBIX MIPUPOIHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

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

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusi — KOMIUIEKCHasi Hayka. KpaTkast uctopusi pa3BUTHUS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Ouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHabl Mupa. I[Ipodeccun, cmszanable ¢ Owosorueil. 3HadeHWE OWOJOTHH B
MPAKTUYECKON JIeSITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
V. I'apgeu, I'. Mengens, B. 1. Bepuanckuii, W. I1. [1aBnos, 1. 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. bensies.

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

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cucTembl Kak mnpeaMer u3ydeHust Ouosioruu. CBONCTBA JKHMBBIX
CHUCTEM: €IMHCTBO XHMMHUYECKOrO0 COCTaBa, JAUCKPETHOCTh U IEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy >KUBBIX CHCTEM: MOJEKYJSIPHBIA, KIIETOUYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKK KWUBOTO. JKM3HB Kak ¢opma CyIIECTBOBAHUS
Marepuu. Haykn, n3ydaroniye »uBble CHCTEMBI Ha pa3HbIX YPOBHAX OPraHU3ALINH.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alHsl, MeTaaHanu3. [loHsTHE 0 3aBUCUMOI U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnote3. Hynesas runore3a. [loHsiTHEe BBIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonmornueckux mgaHHbIX. OIIEHKA JIOCTOBEPHOCTH TOJYUYEHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUST PE3yNbTaTOB JKcrepumeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cuctemel», «CBOICTBAa JKMBOW Marepum», «YPOBHM OpraHu3aluy KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  JlabopaTopHoe  OOOpYyAOBaHWE  JUIsl  IIPOBEACHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp30BaHME pA3IUYHBIX METOAOB IIpHU
U3YYEHUH KUBBIX CUCTEM)).

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QDYHKIIMOHANBbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITUA KieTku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
HeHTpu(dyrupoBanue, KyJIbTHBHPOBAHUE KIETOK. 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.

Tabmuier 1 cxembl: «CBETOBOM MHKPOCKOID», «DIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITHIY.

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

IMpakTnyeckas padora «l3ydyeHue MeETOMOB KIIETOYHON OHONOTHH
(xpomarorpadus, saextpodope3, AudpdepeHuanbHOe LHEeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XWUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEarceHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiud. MUHepajdbHble BELIECTBA KIETKH, MX OHOJIOrHuYecKas
poiib. POJIb KATUOHOB M aHUOHOB B KJIETKE.

Opranvnueckne BelIeCTBa KIETKH. buonorndeckne mnoauMepsl. bernkwu.
AMUHOKUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekyinbl. [lepBuunas
CTpyKTypa Oenka, MNenThaHas CBs3b. BTopuuyHas, TpeTHuYHas, 4YeTBEpTUYHAs
cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenakos.
buonorunueckue hynkuun 6enkoB. Ilpuonwi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mwmit mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIHMH YIIIEBOJOB.

Jlunuaet. I'uapodunsao-ruapodo6HbIe cBOMicTBA. Kitaccudukarus unuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHUIO, TTOJIYITPOHUIIAEMOCTb.

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

Crpoenne momnekynsl AT®. Makposprudyeckue cBsizu B Mojekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
kietke. /[pyeue wyxneosuompugpocghamer (HT®D). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHass OMOJIOTHS: OMOXUMHUYECKHE U OMOPU3NYECKHUE 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. Tlonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinh,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenenne XuMHUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyibl BOAbD», «BelecTtBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIEKYJIBI  Oenka», «CTpyKTypbl O€IKOBOW MOJEKYIbD», «CTpoeHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenne Mmosekysibl ATDy.

O6opynoBanue: XUMUYECKas Mocyia 1 000pyI0BaHHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuii.

Jlaboparopuas  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue U PyHKIMH KJICTKH

Tunbel KJIETOK: DJyKapuOTHYECKass MW mpokapuornyeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKOU KJICTKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). IlomynmpoHunaemocts MeMOpaHbl. Pabora HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

[uromnaszma. Iluto3ons. [utockener. JBrxeHnue muroriasMbl. OpraHou bl
kiaeTku. OpHoOMeMOpaHHbIE OpraHOWMIbl KIJIETKU: SHAOIUIa3MaTHYeCKas CeThb
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJHOMEMOpPaHHBIX OPraHoONAOB KieTKH. CTpoeHHE TpaHyJSPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA)  3HIOIUIA3MATUYECKUIN
peruxkynyM. CekperopHas pynkuusa anmapara ['ombmxu. Moougukayus denxos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonun pacturtenbHbIX KieToK. Knerounsrit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWIBl  KJIETKU:  MHUTOXOHJIPUHU,  IJIACTUIBI.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE U CIIOKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapUOT.
XJI0pOMIacThl, XpOMOILIACTHI, JISMKOIUIACTHI BEICHINX PACTCHUH.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpPraHou0B KJIETKU. PuGocomsl. IIpomescymounvle Gunamenmeol.
MuxkpodunamenTsl. Axmunogvle Mukpoghuramenmol. MBPpIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl Hemblueunblx Kiemok. Mukporpyoouxku. Kietounsiii
neHtp. CrpoeHue U JBUXKEHUE JKTYTUKOB U pecHUYEeK. MHUKPOTPyOOUKH
uutorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHmamu u
muxpompyboukamu. MomopHnvle benxu.

Anpo. OGomouka siApa, XpOMaTHUH, KapuoIIa3Ma, SAPBIIKH, HX CTPOSHUE U
byukuun. SnepHbiii 6enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pPacMoNOKEHHE
XpoMOCOM B HHTep(azHOM szpe. Idyxpomamuu u cemepoxpomamun. benxu
XpOMaThuHa — TUCTOHBI. /JuHamuxa s0epHou obonouxku 6 mumosze. Aoepmbiil
mpancnopm.

Krnerounsle BkmoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKAPUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «Anpoy, «CTpoeHHre MPOKAPUOTHIECKON KIIETKH.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IMpakTnueckas padora «l3yduenne CBOWCTB KJICTOYHOU MEMOPAHBI.

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTENIbHBIX KIJIETKAX.

Tema 6. O0MeH BelecTB U NpPeBpallleHHe JHEPTHH B KJIETKe

ACCUMMIIALINS ¥ JTUCCUMUJIISIIIUS — JIBE CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHepreTudeckoe oobOecrnedeHue KieTku: mnpeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBhI, HUX CTPOCHHE, CBOMCTBA W MEXAaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaiau3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBu4HBI CHHTE3 OPraHWYECKUMX BelleCcTB B KieTke. DorocuHTEs.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
¢dorocunTesa. CeroBast u TemHoBas pazpl. Pomoosixanue, Cz., Cs- u CAM-munsi
@pomocunmesa. IlponykTuBHOCTh (poTOocHMHTE3a. BnusHue paznuuHbX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

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

AHa’poOHbie opraHu3Mbl. Buasl Oposkenus. IlpoaykTel OpokeHHS M UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

AspoOHBIE OpraHU3MBl. Oransl DHEPreTUYECKOro oOMeHa.
[TonroroBurenpHbIM 3Tan. ['HKOIN3 — OECKUCIOPOJHOE PACILIEIIICHUE [IIIOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ononorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIATETBHOE
dbochopmmpoBanne. DHepeuss memoOpannoeo epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. IlpeumyiecTBa a’poOHOr0 MyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

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

Tabmuupl u cxembl: «DoTocuHTE3Y», «DHEPreTHdeckuii oOMeH», «brocrunres
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

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

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl UM KaTaaasbl)y.

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

Jlaboparopnass pabora «CpaBHeHue mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrennass uHpopManus u peanusanus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KO, ero cmoiicTBa. Tpanckpunius — MarpuuHbii cuHTe3 PHK. IlpuHuwmmnsl
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsius u e€ stansl. Yuactue TpancnoptHbix PHK B OuocunTese 6enka.
VYcnoBust OuocunTeza Oenka. KoaupoBanune aMHHOKHMCIOT. Poib pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasinenus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U AYKApUOT. Perymsuusi akTUBHOCTU T€HOB y MpokapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
npoiieccoB B kieTke. Kierounslii romeocras.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIE Napa3uThl. CTpoeHue
MIPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKu3HeHHbIU YUK
JHK-cooepoicawux eupycos, PHK-codepocawux e6upycos, baxmepuogpaeos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

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

buoungopmamura: unmezpayusi u anamuz b6orvuux maccusos («bigdatar)
CMpYKMypHbuIX buono2uyeckux oannvix. Hanomexunonozuu 6 buonoz2uu u meouyuHe.
IIpoepammupyemvie pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.



JdeMoHCcTpanumn

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

Tabmuubl 1 cxeMbl: «buocunTte3 Oenka», «l'eHeTnueckud Koy, «BUpych»,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJEII BUPYCAy.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0OeHHOCTH TMpPOLIECCOB, MpOTEKarluX B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrernueckuid  (MIOCTMUTOTUYECKUM),  CHUHTETHYECKHU  H
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

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

Henenue xnetkn — Muro3. CTaauum MHUTO3a M MPOUCXOISIINE B HHUX
npouecchl. Tunbl muto3a. KapnoknHes u 1uTokuHE3. buonornueckoe 3HaueHUE
MUTO3a.

Perynsinuss MUTOTHYECKOrO IMKIA KJIETKU. [Iporpammmupyemasi KieTo4dHas
ruoesb — anomnTo3.

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

JlemoHcTpanun

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

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

JlaGopaTtopnas  pabora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JladopaTopHas padora «Habmronenre MuTO3a B KJIETKaX KOHYAKA KOPEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonornueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
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: 0Opa3oBaTebHAsd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M 4YeJlOBeKa. THUIIBI JKMBOTHBIX TKAHEH: JNUTEIMAJIbHA,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PaCIONIOKEHHNS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbl. BereraTuBHble M T'€HEpaTUBHBIE OpraHbl pacTteHuid. OpraHbel U
CUCTEMBI OPraHOB KMUBOTHBIX M YenoBeka. DyHKIIMKM OPTaHOB M CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacteHuil. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIbI COEJUHEHUS KOCTEH.

JIBrokeHue  OpraHmsMoB.  [I[BMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMMA:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHple MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHMHEPAIBHBIX BELIECTB pacTeHUsAMU. [luTaHne KMBOTHBIX. BHyTpHumosoctHoe n
BHYTPUKJIETOYHOE MHUIIEBapeHUe. [InTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. [[pixanue pactenuil. Jpixanue >kuBoTHbIX. ud dy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KoxkHOe npixanue. /[prxarenbHas MOBEPXHOCTD.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIETKUX IMO03BOHOYHBIX IKUBOTHBIX.
JlpIxaTtenpHas cuUcTeMa 4YelnoBeKa. MexaHu3M BEHTWISALMM JIETKUX Yy NTHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

Tpancnopr BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CUCTEMBI PACTECHUHU.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHas cucremMa u €€ Oprasl.
KpoBeHocHast cucreMa 1IO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KHMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y oprann3moB. Beigenenune y pacreHuid. Beinenenuwe y
KUBOTHBIX. CoKparurenbHble Bakyond. Opransl BblaeneHus. PuibTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs13b MOJIOCTH TEJNIA C KPOBEHOCHOW M BBIICIIUTENILHON CUCTeMaMu. Beinenenue y



MO3BOHOYHBIX XUBOTHBIX M 4yenoBeka. [louku. CtpoeHne u (pyHKIMOHMpPOBAHUE
HeppoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3almmra y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M HMX HPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBI MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIH crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MoOB. Poib BpOKIEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

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

HepBHas cuctema u peduekTopHas peryisuus y >KUBOTHbBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUHUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y KHUBOTHBIX. OTHEIbl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysinus U dHAOKPUHHAS CHCTEMA KUBOTHBIX U YEJIOBEKA.
Xene3pl DHHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JleiCTBUE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JemoHcTpanuu

[Toprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OTHOKJIETOYHBIE BOIOPOCIN», «MHOIOKIETOYHBIE
Bopopocian», «bakrepum», «lIpocreimmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHne JHMCTOBOM IUIACTUHKW», «TKaHU >KMBOTHBIX», «CKEJIET 4YelOBEKay,
«ITmmeBapurenpHas cucrema», «KpoBeHOocHas cucrema», «/lpixarenbHas
cucrema», «HepBras  cucrema», «Koxa», «MsblieyHas  cHCTEMay,
«BplenuTenbHas cucteMa», «JHIOKpPUHHAs cHCTeMa», «CTpOEHHE MBIIILBDY,
«Ammynurer»,  «KumeyHomosoctHeie», «Cxema  OUTaHUS ~ PACTEHHID,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CTtpoeHue 1uiaHapun», «BHYTpEHHEE CTpOEHHE MOKIEBOro uepBs», «HepBHas
cucreMa pbeiO», «HepBHas cucrema gjarymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MJIeKONUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKHMX, KUBbIE 3K3EMIUIIPbl KOMHATHBIX pacTeHUM, repdoapuu
pacTeHUil pa3HbIX OTIEJOB, BJIAXHBIE MPENApaTbl KUBOTHBIX, CKEJETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
o0opya0BaHMe sl IEMOHCTPAIMU TOYBEHHOT'O U BO3YLUIHOI'O MUTAHUS PACTEHU,
pacieryieHus Kpaxmaia u 0elIKoB Moj1 IecTBrUeM (hepMEHTOB, 000pYI0BaHUE IS
JEMOHCTPALMU OIBITOB MO U3MEPEHUIO )KM3HEHHON EMKOCTH JIErKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3ydueHue TKaHel paCcTEHUI.

JlaGopaTopHas padora «3yyeHue TKaHEN KUBOTHBIX).

JladopaTopHas padora «/3ydyeHre OpraHoB LIBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

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

[TonoBoe pasmuoxeHue. IlonoBbie KkiIeTkH, WM ramerbl. Meiio3. Craauu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpPraHU3MOB.

IIpenzapoasieBoe pazButue. I'amerorenes y xuBOTHBIX. [10710BBIE KEnE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
IOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OpPraHU3MOB. Mopgoeenez — 00Ha U3 21ABHLIX NPOOIEM IMOPUOTOSUL.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHwHs.
Jemepmunuposannoe u Hedepmunupoeannoe Opoonenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpynsinus). 3aKiazKa OpraHoB U TKaHEH U3 3apOAbIILIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIErocs 3apoiplia (3MOpUOHANbHAS WHIYKLUA).
3akjagka TIUIAHA CTPOEHUSI JKMBOTHOIO Kak pe3yibTaT HEPAPXUUECKUX
B3aMMOJICHCTBUI TE€HOB. BiMsHue Ha 53MOpPHOHAILHOE pa3BUTHE Pa3IUYHBIX
(paKTOpPOB OKPYKAIOLIEH Cpebl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
NO3BOHOYHBIX JXUBOTHBIX. DBHOJOrMYecCKOE€ 3HAYEHHE NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACHPOCTPAHEHHUE B IMpupone. Tumbl pocrta KUBOTHBIX. DAKTOPHI
PETYISIIIMU POCTA KUBOTHBIX U YesioBeka. CTaauu mMoCTIMOPHUOHATILHOTO Pa3BUTHS
y )KUBOTHBIX U yenoBeka. llepuonbsl onTorenesa yenoseka. CTapeHrne U CMepTh Kak
OMOJIOrMYEeCKrEe IPOIIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
l'amerorene3 y pacreHuid. OIUIONOTBOPEHWE W  PA3BUTHUE PACTUTEIbHBIX
Oopranu3MoB. J[BOiiHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JlemoHcTpan Ul

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

Tabmupt U cxembl: «BereratuBHOe pa3mMHOXeHUE», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOKEHHE XJIaMUJIOMOHANb», «Pa3MHOMXKEHHE SBIIEHBD,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsiMOe  pa3BUTHE», «Pa3BUTMEe MaWCKOro yka», «Pa3zButhe capanumy,
«Pa3BuTne nArymku», «J/{BOMHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX PACTCHUN»,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKON  KanycTel», <«JKW3HEHHBIM 1TUKI MXa», <«KHU3HEHHBIA  IUKII
NAIOPOTHUKAY, « KM3HEHHBIA LIUKII COCHBI.

O6opynoBaHue: CBETOBOW MHKPOCKOM, MHUKpOMpEnapaThl SUIEKICTOK |
CIIEpMAaTO30MI0B, MOAENb «LIMKI pa3BUTHS JATYILIKWY.

JlaboparopHas pabGora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckas padora «BbIsIBICHHE MPU3HAKOB CXOACTBA 3apOAbILIEH
MO3BOHOYHBIX JKUBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPa3MHOXEHUS BBICIIHMX
pacTeHUn».

Tema 11. I'eHeruka — 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. Pa6otel H. K. Konbriora, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
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, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUII, ()EHOTHII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benozepckuii, I'. JI. Kapreuenko, 0. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

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

JlaGopaTtopunass padora «Jlpo3oduia Kak OOBEKT T'€HETUUYECKUX

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

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPHIHOTO CKpeIuBaHus. [ Mmore3a 4ucToTh TaMeT.

AHanusupyoniee ckpemBanue. [[poMeXyTouHbI XapakTep HacleJOBaHHUS.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

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

CuerienHoe HacnenoBanue mnpusHakoB. Pabotet T. Moprana. CuerieHHOE
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['eneTuka nosa. XpoMOCOMHBI MEXaHU3M OMNpPEEICHHS MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBI M TreTeporaMeTHbil mois. ['eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

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

['eHeTMUECKMIT KOHTPOJIb Pa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKA, 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(OpMAIINK B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «llepBbiii U BTOpol 3aKoHbI Menpaenss», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CleIieHHOe HaclieJJoOBaHUE TPU3HAKOB Yy Apo30duibly, «l'€HeTHMKa Tmoay,



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

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJIGHUS M PACIICIIEHUS MPU3HAKOB, MOJENb IS
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «lI3yuyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBAHUS Y IPO30(PHIIBDY).

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopneiictBue reHoTUNa W Cpelbl Npu  (OpMHUpPOBAHUU (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIEC IPU3HAKU. Bubl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJICICTBEHHAS.

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

['enoTNIMUecKkass N3MEHYUBOCTh. CBOMCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBaA
KOMOMHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHUBHON M3MEHUYUBOCTH B CO3JaHUH
TEHETUYECKOr0 pa3Hoo0pasus B Mpejeax OJHOro BUja.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauWu. SnaepHble U
qUTOIIa3MaTnieckue Mytanuu. CoMaTudeckue W MOoJIOBble MyTaiuu. [IpyuduHb
BO3HMKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAILIMOHHOTO Tpolecca. 3aKOH TOMOJIOTMYECKHX PSAOB B
HacneacTBeHHOM u3meHuuBocTu (H.M. BaBunoB). BuesnepHas M3MEHUYMBOCTH U
HACJIEJACTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, pOIb dNUSEHEMUYecKUx ¢akxmopos 8
HACe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JlemoHcTpanuun

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

Tabmuet u  cxembl:  «Buasl  u3MeHuuBOCTHY, «MonudukanronHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00aeBaHUS YEIOBEKa», « BUAbI MyTaIuii».



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

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON M3MEeHYUBOCTH. llocTpoeHue BapuallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eHeTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yenoBeka.  Meroapl  HU3y4EHHMSI TEHETUKHA  YEJOBEKA:  IeHEAIOTMYECKHU,
OJIM3HEIOBLIN, LIMTOT€HETUYECKUIM, MONYJISIUOHHO -CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[TI[P-anann3a. HacneacrBeHHbIe 3a00IeBaHMs YeJIOBEKA. | €HHBIE M XPOMOCOMHBIE
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 rpy3a». ITUYECKHE aClEKThl MCCIIECIOBAHUI 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 «CoCTaBIIEHHE U aHAIN3 POJOCIOBHON.

Tema 15. Cenekuusi OpraHu3MoB

JlomecTukanuss W CeJeKIUsA. 3apOXKJICHHE CEJeKIUH M JIOMECTUKALUU.
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
HacjaeacTBeHHoM wu3MeHumBoctd H. WM. BaBunoBa, ero 3HaueHue I
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
(eHoTHIa MOTOMCTBA ¥ OTOOP IO T€HOTUNY ¢ nomolbio aHanmmza 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 /1t moy4deHus: HCX0JHOTO MaTepuaa Jyuisk CENEKIIUH.

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

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3MCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM HYucie ¢ NpUMEHEeHUEeM COBPEMEHHBIX MemMO008 HAYYHbIX UCCLe008aHULL
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

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 H3MEHUYHBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3yueHue cCOpToB KYJIbTYPHBIX PAaCTE€HUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaboparopHas padora «/3ydeHne METOI0OB CEIIEKIIUN PACTEHU .

IIpakTuyeckas padora «lIpuBuBKa pacTEeHUI».

Ikckypeusi «OCHOBHBIE METOJIBI U JOCTHXKCHHUS CEJICKIIMU PACTeHUN U
KUBOTHBIX (Ha CEJICKIINOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHOI0rus U CHHTETHYECKAs1 OMOJIOTUsA

OOBEKThI, HCHOJb3yEeMble B OHWOTEXHOJOTHUU, — KJIETOYHbIE W TKAHEBBIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpanuimonHas
OMOTEXHONIOTUA:  XJICOOTEUEHHE, TONy4YeHHE KHUCIOMOJIOYHBIX  IMPOJIYKTOB,
BUHO/AENMEe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTMYECKUX
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 BCTPEUAIOIIUECs B IPUPOJI€ OUOCUHTETUUECKUE MYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcnosib30BaHWE TallJIONJAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX aumumein. Vcnonv308anue MOHOKIOHAIbLHBIX U NOAUKTOHATILHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYP.

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 STUYECKHE MPOOIJIEMbI TCHHON WHKEHEPHH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMATHOCTUKA. MeTaOoNOMHBIN aHanmM3, TEHOIEHTPHUYECKUN aHaiM3 MpOoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pazpaboTKu
(GbyHIaMEHTATLHBIX OCHOB MEAMIIMHCKAX TEXHOJOTHH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PEICHUS 3a/1a4 IEPCOHATM3UPOBAHHON METUIUHBL.

Coznanue BEKTOPHBIX BAaKIUH C IIEJIbI0 OOECIEUYCHHsT KOMOMHHPOBAHHOM
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JleMOHCcTpanuu

Tabmuier u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TTPOMBIIIJICHHOM
pou3BOACTBE», «KineTounas unxenepus», «I eHHas HHKECHEPUS.

JladopaTopHas padora «/3ydeHrne o0bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKcKypeusi «bUOTEXHOJIOTMST — BaKHEWIIAas MPOU3BOAUTEINIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
Oonosioruun

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

JBr>Kynue cuibl 3BONIOIMY BUAOB 10 Y. J[apBUHY (BbICOKast HHTEHCUBHOCTD
pa3MHOXXEHHUS OpPraHM3MOB, HACJE€ACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust sBomouMH. CoBpeMEHHas H3BOJIOLUMOHHAs  OHONOrHs. 3HayeHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.

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.

Tabmuubslt u  cxembl: «Cucrema xuBod mnpuponasl (o K. Jlunnero)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 cymectBoBanuey, «lloponpl romybeii», «MHoroo0pasue KylbTYpHBIX (OpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «(CxeMa COOTHOIIEHUS JBHXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpPOIBOIIOLHA U €€ pe3yJIbTAThI

[lonynsiuus Kak 3jleMeHTapHas eIWHHIA 3BOIoUUd. COBpEMEHHBIE METO/bI
OLICHKM TEHETUYECKOro pa3sHooOpa3usi W CTPYKTYphl momyisuuil. V3MeHenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHetTnyeckoro pasHoecus Jx. Xapau, B. BaiinOepra.

OneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) HSBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANPABJIICHHBIE HM3MEHEHUS YacTOT ajjiesied B momymsmusax.  Oddekt
ocHOBatens. JIDpgexm Oymvirounozo copaviuika. CHudCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cireocmeus. Ilposenenue s¢pghexma Opeiicha ceros 6
oonvuwux u  manelx  nonynayuax.  Mwurpauuu.  VM3omsuus  mOMyNSILMi:
reorpaduueckas (mpocTpaHCTBEHHAs ), Oronorudeckas (penpoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid (aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JBWXKYILUWA, CTAOWIM3UPYIOLUIUH,  pa3pblBAIOIIM
(nm3pynTuBHbIii). [lonoBoli o0TOOp. BO3HMKHOBEHHE M 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

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

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpo3Boonnu. M3omsiuus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: aJUIONaTPUIECKOE (reorpaduueckoe),



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

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Ponp 3BOmOnMOHHON Ouonoruu B pa3pabOTKE HAy4YHBIX METOJIOB
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.

Tabmuupr u cxembl: «MyTalliOHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwkyrmime
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSIIUS  JUCTBEHHHUIIBI CUOUMPCKOM UM JIMCTBEHHHUIIBI
naypckoity, «[[omynsiuoHHbIE BOJHBI YUCICHHOCTH XUIIIHUKOB U KEPTB», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX», «IIpegynpexnaronias OKpacka YKUBOTHBIX,
«®uznonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupoze», «Crocodsl BupooOpazoBaHus», «I'eorpaduueckoe BHmo0Opa3oBaHuE
TPEX BHUJOB JIAHJBIICH», «DKOJOTMYECKOE BHUJI000pa30BaHUE BHUAOB CHHUID),
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesia MTUIl U
3BEpeil ¢ MpUMepaMH pas3IMYHBIX MPUCIOCOOJNICHUHM, uydesa MNTHUI] U 3BEper
pasHbIX BHUJOB, Tepbapuu pacTeHWil ONU3KUX BHJIOB, OOPa30BaBIINXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas paGora «BblsiBIEHHE W3MEHUMBOCTH Y 0COOEH OJHOTO
BUJI».

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U HX
OTHOCHUTEJIbHAS LIEIECO00PA3HOCTHY.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLMA U €€ pe3yJbTaThI

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

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dayHsl MaTepukoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Bujabi-
SHJIEMUKHU U PEJIUKTHI.



OMOpHOSIOTUYECKHE M CPABHUTEIBHO-MOP(OIOTUYECKUE METObI MU3y4EHUS
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapHble  opranbl 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 (TpaBWjIa) dBOIMIOUMH. [Ipunyun cmenvl QyHKYUIL.
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  smepbl»,  «Creronedansy,  «Punuoputh»,  «CeMeHHbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukTh», «HauanpHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HA0OpbI YEJIOBEKAa M IMIKUMMaH3e», «lJIaBHBIE
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 CaM03apOKICHUS )KU3HU U €€ onpoBepkeHue onbitaMu .
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YEeCKOM SBOJIOLIUH. [InanerapHas
(reosoruyeckasi) HSBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTEHHBIH CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue monMMMEepoB U3 MoHOMepoB. KoamepBarnas rtumoresa 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 3emumn M MeToAbl €€ u3ydeHHs. LVIcKolaeMble OpraHh4yecKHe
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 MEPBBIX 3KOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTBI U 3yKapHOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpYycOB. IIponcCX0OXIeHHE MHOIOKJIETOYHBIX OpraHu3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl IBOJIIOIMU BBICIIUX pacTeHui. OCHOBHBIE apoMopdo3bl
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxokeHHe LBETKOBBIX
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.
[Tpoucxoxnenue ambubuii U pentwinil. [IpoucxoxaeHHe MIICKONUTAIOMNX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xu3HM Ha 3eMie IO 3paM M IEpPUOAaM: apxel, MpOoTepo30il,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIorn4ecKkux mnpouneccoB. llosBieHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUSI — 3KOJOTMYECKHUE KPU3UCHI mpounuioro. IIpuunHel u
CJIEICTBUSI MacCOBbIX BbIMUpaHU. COBPEMEHHBIA 3KOJOTMYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobiema coxpanenus 6uopazHooOpasusi Ha 3emie.

CoBpeMeHHasi cucTeMa OpraHuyeckoro mupa. [IpuHuunbl Kraccuduxauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

JlemoHcTpan UM

[Toptpersr: ®@. Penu, JI. Cnammanuanu, JI. Iactep, M. 1. Meunukos, A. .
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  HEOPraHMYECKOW  ABOMOUUW»,  «['€0OXpOHOJOrMyeckas  IIKajiay,
«HavanbpHble 3Tanbl OpraHMYecKor 3BOMIOLUNY», «CxeMa 00pa3oBaHUs 3YKapUOT
nyréM cumoOunorenesa», «Cucrema >XKUBOW HpUpOabl», «CTpoeHHE BHUpYCay,
«Apomopdo3bl  pacteHuit», «PuHHOPUTH, «OOHOKIETOYHBIE BOIOPOCIU,
«MHoOrokseTounsle  Bogopocin», «Mxu», «llanoporaukn», «I oloceMeHHbIE
pactenus», «OpraHbl I[BETKOBBIX pacTeHHiD», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreimue», «KullIeYHONMOIOCTHBIEY,
«IInockue YEpBW», «YneHucToHoruey, «PBIOBIY, «3eMHOBOHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apXxeuckou ape», «Pa3BuTHe )XKU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KallHO30MCKOH 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPa».

OGopynoBanue: repbapuu pacTEHUN PaA3IUYHBIX OTNEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIMA OKaMEHEJIOCTEW, TOJIE3HBIX MCKOIMAEMBIX, MYJSKH OpPraHUYECKHUX
OCTATKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydeHnio abMOreHHOT0 CUHTE3a OPraHWYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «J/I3ydeHue W oOmMCaHHWE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTHAEIIOBY.

IIpakTnueckas padora «/3ydeHue 0oCOOEHHOCTENW CTPOCHHS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — AaHTPOIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruUu. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHusA. COBpEMEHHBIE HAYYHBIE TEOPHUH.

CX0JIIcTBO YenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMM:  CPAaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBefeHyeckre. OTIMYMS YENoBEeKa OT KUBOTHBIX. [IpAMOX0kKAEHNE U KOMIUIEKC
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 CTauM aHTpoIoreHesa. PaHHue dYenoBeKOOOpa3Hble 00E3bsIHBI
(TPOKOHCYJIIBI) U PAaHHUE MTOHTUBI — OOIIHE MPEIKH YeT0BEKOOOpa3HBIX 00€3bsH U
JTroAei. ABCTPAJIONIUTEKH — ABYHOTHE NPEIKH JroAei. YenoBek yMmenblid, MepBble
V3TOTOBJICHUSL OPYAUU Tpynaa. YelnoBeK NMPpSAMOXOISIINM U MEPBBIM BBIXOJ JIOJIEH
3a  npeaenasl  Adpuxku. YenmoBek redaenbOeprckuii  — oOmMM  MpesoK
HEaHIePTAILCKOr0 YEIOBEKA U 4YEJIOBEKa pasyMHOro. YesoBeKk HeaHIepTaIbCKUN
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKMI YEJIOBEK, OCBOEHHME KOHTUHEHTOB 3a mpenenamu AQpUku.
[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 pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasmiickas),  aBCTpajlo-HerpouaHas  (PKBaTOpHalibHAs),  MOHTOJIOMJIHAS
(a3narcko-aMepuKaHCKas). Bpemss W MyTH pacceleHus YesioBeKa IO IUJIaHETE.
EauHcTBO  4yenmoBedeckux — pac. HayuyHas  HECOCTOSITENbHOCTH — pacU3Ma.
[IprcnocoOIEHHOCTh, YEeIOBeKa K pa3HBIM YCJIOBHUSM OKPYXKAIOIICH CpPEeIbl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(bU3HOIOTHIO YEIOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTHHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTMS W IAJCOAHTPOMOJIOTHUS
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.

Tabmuier U cxembl: «MeToIbI aHTPOTIONOTHIY, «I 0JIOBHON MO3T UETIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBeKa M CKEJIET UIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBbDY, «JIBUKYIINE CUIIBI aHTPOIIOT€HE3a», «DBOIIOIMOHHOE
IPEBO  YEJIOBEKa», «ABCTpallonuTek», «YeynoBek  ymenblid», «YenoBek
NPAMOXOAAIININY, «/eHncoBckuil uyenoBek» «Heannepranbip», «KpomMaHbOHIIB,
«IIpenku yenoBekay», «ITarbl IBOIIOLHNH YelIOBeKay, «Packl uenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEe, MpEeAMETOB  MaTepualbHOU
KyJIbTYyphl TMPEIKOB YEJIOBEKa, penpoayknuu (dortorpaduu) KapTuH C
MUQOJOTUYECKUMH ¢ OUOJIEHCKUMH CHOKETaMU TPOUCXOXKJCHUS YeJIOBEKa,
dororpadun HaX0OK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEeKa, MOJICIIb
yeperna 4YeJOoBEeKa W uepena IIMMIIaH3€, MOJIeNb KHUCTH YEJIOBEKa M KHUCTHU
HIMMITIaH3€, MOZENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi padora «/I3yuyeHue OCOOCHHOCTEH CTPOEHHUS CKeJeTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue 3KOIOrHUECKUX aJanTaluid 4eJIOBEKay.

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

3apoxxeHne U pa3Butue 3kosiorud B Tpyaax A. ['ymGompara, 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:
npupofHble U JaboparopHble. MoaenupoBaHue B 3KOJOTUH. MOHUTOPHHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
SKOJIOTMYECKON KYJIBTYPBI M SKOJIOIMYECKON IPAMOTHOCTH HACEJICHUS.

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 pabora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTU JIEHCTBUS dKojornueckux Qaxrtopos. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpPraHHU3MBI.

AbGuornyeckue ¢akropel. CBer Kak sKonoruuyeckuil ¢akrop. JleiicTBue
pa3HbIX YYAaCTKOB COJIHEYHOTO CIIEKTPAa Ha OPraHU3Mbl. DKOJOTHUECKHE TPYIIIIbI
pacTeHMil M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii akrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skojorumdeckuin (aktop. IlpucmocoOnenus pacTeHuili K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bojzie. [Ipucnoco6ienust >KkMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHWsI OPraHU3MOB: BOJHAs, HAa36eMHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHUOpPraHU3MeEHHas.  DU3MKO-XUMHUYECKUE
oco0eHHOCTH cpeA oOuTaHUs opraHu3moB. llpucmocoOsieHusi OpraHu3MOB K
KU3HH B Pa3HbBIX Cpeaax.

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», «DU3HOJOTMYECKUE afanTaluu
KHUBOTHBIX», «Cpeapl O0OWTaHUS OpPraHU3MOB», «bBHOIOTMYECKHE pPUTMBIY,
«Kusznennole  ¢GopMbl  pacteHHil», <«OKu3HeHHbIE  (OPMBI  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 paGora «BbIsBI€HHE TMPUCIIOCOOJICHUH OpPraHU3MOB K
BJIMSTHUIO CBETA».

Jlaboparopnasi pabGora «BpiABIE€HHE MPUCIIOCOOIIEHUH OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlabopaTtopHas padora «AHAaTOMUYECKHE OCOOEHHOCTHM PACTEHHM 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 3aBUCSIINX 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
CTpAaTeruy. JKOJOTHUYECKUE SKBUBAJIEHTHI.

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

JleMoHCcTpanuu

IToprper: [Ixx. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysanun», «CKOpOCTh  3aCElieHHs] TOBEPXHOCTH  3€MJM  PA3JIUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHasi  pabora  «llpucrnocoOneHus 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 3Kkocucmem. 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.

JleMoHCcTpanumn
[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 (macTOUIHAS, NETPUTHAS)Y», « IKOJOTHUYECKAs MUpaMHUa YHCem,
«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 ypooskocucTem.

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

IIpakTuueckas padora «3yuenue u onucanue ypo0o3KOCUCTEMBD».

JlabopaTtopnasa padora «l3ydenune pazHoOOOpa3uss MENKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

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

IKckypeusi «IKCKYpcUs B arpodKOCUCTeMy (Ha TMoJjie WIM 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. O6mactu 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€0OXUMHYECKUE LUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sIBIIEHUI
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.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

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

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«Kpyrosopot yriepoga B mnpupone», «KpyroBopor Kuciopojga B MPUPOIEL»,
«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, KOJJIEKIIMH 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. 3MeHeHne Kinnumara.

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 YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpasust 3emim. OOmMe 3aKOHOMEPHOCTH TJI00ATBHBIX HJKOJOTHYECKUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC TTOCIIECICTBUS.

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



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

JleMoOHCcTpanuu

Tabmuubr u  cxembl:  «3arps3HeHue  armochepsl»,  «3arpsi3HEHHUE
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbll  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickont @enepanun, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110
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 OCBOCHHS MPOTPAMMBI TTO OWOJIOTHH
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHUE OOYYAOIIUMUCS POCCUMCKOM
IPAKIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOydeHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHUX YOEKIECHUN JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMI PA3BUTHUS OUOIOTMYECKOTrO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMoNOruYecKoro  o0pa3oOBaHUsl, Haluyue NpPAa8oCO3HAHUS  DKOJOTHYECKOM
KYJBTYPbI, CHOCOOHOCMU CMABUNb TICIIA U CTPOUTH KU3HEHHBIE TUIAHBbI.

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 1O OMOJIOTUU JOCTUTAIOTCS
B C€IMHCTBE Yy4e€OHOM U BOCHUTATEIILHON JIEATEIbHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUMCKUMH COLUOKYIIbTYPHBIMH, HCTOPUUECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CaMOIO3HAHUS, CAMOBOCIIUTAHUS H
CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MNaTpPUOTU3MA 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.

JImuHOCTHBIE pe3yNbTaThl OCBOEHUsI yudeOHoro mnpeamera «buonorus»
JIOJKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIINUXCSl PYKOBOICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAIINM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IEHHOCTSIM POCCHMCKOro O0OIIECTBa, paCHIMPEHUE KU3HEHHOTO
OMbITA W OMBITA JIEATEIILHOCTU B MPOIIECCE peain3allid OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJILHON JIEITEIIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA OOYUAIOIIEroCcs KaK akTUBHOTO U
OTBETCTBEHHOTO UJIeHA POCCUHCKOTr0 00IIeCTBa;

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



TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M MO3HABATENbHBIX 3aJ/1ay, BHITIOJHEHUU
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 YOKIECHUAMH, KYJIbTYPHBIMU IIEHHOCTIMH U
COLIMAIbHBIM TTOJIOKEHUEM;

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

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM JESATENbHOCTH;

2) NIATPUHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh pOCCHIICKOI IpaKIaHCKON UJICHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBoM Kpau, cBOXO PoanHy, CBOM A3BIK M KYJIBTYDY,
MPOIIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIICHHMBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJIICHUE W
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 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUKUCKOI0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

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

OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUHUBOIO OYAYIIEro;

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 OTHOILIEHHWE K MHUpPY, BKIIOUas 3CTETUKY ObITa, HAy4HOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

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



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KA4€CTBA 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,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM U OTHbIXa, peryasipHas (undeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSX, YIPOXKAIOITUX 370POBBIO M JKU3HHU JIFOJICH;

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

6) TpynoBOro BOCIUTAHMS:

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

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJIOTMYECKOW M COUHAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUITMUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

UHTEpEC K pa3iMuHbIM cdepam MpoPecCHOHATBLHON JeATebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mpodeccun U peaJru30BbIBATH
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,

MOBBIINIEHNE YPOBHS OKOJOTHYECKOM KyJIbTYphl: NPUOOpPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKPYXKAIOIIEH CPEBI;

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

CIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble TPU H3YyYECHUU OUOJIOTHH
3HAHWST W YMEHUS TpU pEIICHUH TMpoO0JeM, CBS3aHHBIX C PaIlMOHAIBLHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHUE  TIPaBWJI  TOBEJAEHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHCHHE PABHOBECHs B JKOCHUCTEMax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);

aKTUBHOE HENpPUATHE JEHCTBUN, NPHHOCAIIUX Bped  OKPYKaoIIeH
IPUPOTHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMpHUATHBIC SKOJIOTHYECKHE
MOCIIEACTBUS MPEANPUHUMACMBIX JICUCTBHUI U MPEOTBpaIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCS MMH B ITO3HABATEIbHOM, KOMMYHHUKAaTUBHOM M COLMAIbHON
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsSI HAYKH M OOILECTBEHHOW MPAaKTHUKH, OCHOBAHHOTO Ha JAHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aHMOJEHCTBUS MEXKY JIFOIbMHU U TIO3HAHUS MUDA;

NOHUMaHHE creuu(UK OHOJIOrMM KaK HayKd, OCO3HaHHs €€ poju B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPECTaBICHUA 00 OKPYXAloIleM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEJIOBEKa U
obmiecTBa, B INO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEM M pElIeHHH HpoOseM
COXpaHEHMs IPUPOTHOIO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHU [JIsI COBPEMEHHOM IUBHIU3AIUU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BbIX0/A U3 INI00AIbHBIX 3KOJOTMYECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMYECKUX 3HAHUM B ULEJAX
NOBBIIICHNU OOILIEH KyJbTYypbl, €CTECTBEHHO-HAy4YHOH TpPaMOTHOCTH, Kak
COCTAaBHOW 4acTH (PYHKIIMOHAJIBHOM IPpaMOTHOCTH OOy4aromuxcs, GopMHUpyeMon
pY U3y4E€HUHU OMOJIOTUH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAaHUS JJIs aHaluu3a |
OOBSICHEHMSI SBJICHUI OKPY)KAIOIIEr0 MUPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTHYECKHE 3HAHUSA IS
peleHust npodJieM B peaibHbIX )KU3HEHHBIX CUTYALIUSX;

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 TMOJIYYEHHIO HOBBIX 3HAaHUM 1O OHMOJIOTMHU B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yibTaThl OCBOSHHUS y4eOHOro mpeamera «buomorusy»
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYIHBIC MOHSATHS, OTPAKAIOIINAE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHEHNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SBIIEHUE, MPOIIECC,
CUCTEMa, Hay4YHBIN (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeIOBaHue,  HAONIOJIeHWe, W3MEpPEeHHe, JKCICPUMEHT W JpYyrue);
YHHUBEpCAJIbHBIE y4eOHBIE JEHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETCHIIMM OOYYaroIIMXCs; CIMOCOOHOCTH
oOy4arommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKNE 3HAHWS W YHUBEpPCAIbHBIC YydeOHbIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBaHusi y oOydaromierocsi Oyayr chOpMHpPOBaHbI MO3HABATEIbHBIC
YHHUBEpPCAIbHbBIC Y4€OHBIC JIEUCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITEbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
00pa30oBaHUs JOJKHBI OTPAXKATh:

OBnagenne YHHUBEPCAIbHBIMH y4eOHbIMH NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3MPOBaTh  MPOOJIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayin3a, CUHTE3a, CpaBHEHUS, Kiaccudukamuu, 0000IIeH ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHNA (BBIACTATh WX XapaKTEPHbBIE MPU3HAKH, YCTAHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONIPEACNATh IENH JACATEIBHOCTH, 3a7aBas TNapaMeTpbl W KPUTEPUU HX
JOCTIKEHUSI, COOTHOCUTH PE3yJIbTaThI IEATCILHOCTH C TIOCTABJICHHBIMU 1CJISIMH,

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

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOYCHUS,

MPUMEHSTh CXEMHO-MO/JIeTIbHBIC cpencTtsa 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 MPOOJEeMbl C YU4ETOM aHallM3a MMEIOIIMXCS
MaTEpPHAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

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

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIeTh HAaBbIKAMHU y4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JEesITeNbHOCTH,
HaBbIKAMHU  paspelieHusi mnpoljeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY IIOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
pa3IMYHbIX METOJOB NO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3JaHUH YYEOHBIX U COLIMATbHBIX IIPOEKTOB;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMH U METOAAMMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIIbHOM
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISBIIATh IPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyaJM3MPOBATh 3ajauvy,
BBIIBUTATh THUIOTE3y €€ pEIIeHMs, HAXOAWTh apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJA€ pELIECHHS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE 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 IO3HABATEJIBbHYI0 M NPAKTUYECKYI 00JacTH
KU3ZHENEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, MpEUIaraTb OPUTMHAIbHBIE IOAXOABI U PEIICHMS,
CTaBUTh MPOOJIEMBI U 33J1a4H, TONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ uapopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMAaLMK (TEKCTe yueOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOM  JUTepaType, OHOJIOTMYECKUX CIOBApAX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHeTe), aHaIU3HpOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEJCTABICHUS, KPUTUUECKU OLEHUBATh
€€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

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

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATH KYJITYPY aKTUBHOT'O MCHOIb30BAaHUS PA3INYHBIX
TIOWCKOBBIX CHUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
¥ Ipyroe);

UCIOJb30BaTh HAay4dHBIA S3BIK B KauyecTBE CpeacTtBa mpu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKUe 3HAKH U CUMBOJIBL, (OpMYJbl, adOpeBUATypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HaTJSAHOCTH;

BJaJ€Th  HABBIKAMU  pACIO3HABaHUS W 3alIUTHl  WHOpPMAIH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OsgJ1aieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU /1€ICTBUSIMH:

1) oOmenue:

OCYIIECTBISITh KOMMYHUKAIIUU BO BCeX cepax )KU3HU, AKTUBHO y4aCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkIaeMoil TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJIEHUS OTHOCUTENIHO BBINOJHEHHUS IpeasaraeéMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUHN JIPYTHX YYACTHHKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOaTbHBIC CpEACTBA OOINEHHWsS, TOHUMATh 3HAYCHHE
COLMAbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIUKTHBIX CUTYalluH,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATh
HaMEpPEHUs APYruX JIIOJIeH, MPOSBIISATh YBAXUTEIbHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMYyJIMPOBATH CBOU BO3PAKEHUS;

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

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh W HCIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHINBHIYaIbHOM
paboThI U pelICHUU OMOJIOTUYECKON MPO0IeMbl, 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€JIM  COBMECTHOM  JICSITENIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUS NO €€ JOCTHXKCHHUIO: COCTAaBJIATH IUIaH JIEWCTBUIA,
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, OLIEHHMBAThb HJEU C IIO3WLHMA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHuBepCaIbHBIMHU PeryJATUBHBIMHM 1eHCTBUAMMU:

1) camoopranu3anusi:

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

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSX W IMOCTYIKax IO OTHOLIECHUIO K KUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

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

CaMOCTOSITEJIbHO ~COCTaBJIATh IUTAH PEUICHHs TpoOJieMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CHUTYAalUsIM;

paciupsATh paMKHl Y4eOHOI0 MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

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 CUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HX pE3ylbTaTOB U
OCHOBaHMII, UCHOIB30BaTh NMPUEMBI pedIieKCUU 7Sl OLEHKU CUTYyallud, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OILICHUBAaTh 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 JOCTOMHCTBA;

IIPUHAMAaTh MOTHUBBI W apryMEeHThl JAPYTUX NpPU AaHaIU3€ pe3yJbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHS COACp)KaHHUS yueOHOro IpenMera
«buonorus» Ha yromyOn€HHOM YpOBHE OpPUEHTHPOBAaHBI Ha oOecrneueHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenu@uueckue sl OMOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIOCOOBI AEWCTBUH 110
OCBOCHHIO, UHTEPIPETALNHN U MPEOOPa30BAHUIO 3HAHUN, BUJBI JEATEIHLHOCTU MO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX, 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 MECT€ M pOJM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHUU  3aKOHOB TPUPOJBI M  PEIICHHH TMpoOJieM  paliOHAIBHOTO
MIPUPOIOTIOIB30BAHMS, O BKIIAIE POCCUMCKHUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJaJICHUE CHCTEMOW OHONOTMYECKUX 3HAHWUW, KOTOpas  BKIJIIOYALT:
OCHOBOIIOJIAraronue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U pPa3BUTHE), OMOJIOTHYECKHUE TEOPHUH
(xknerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopus
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOrooOpasusi ¥  TPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTEHHUil),  3aKOHBI
(emuHOOOpa3usi MOTOMKOB TEPBOTO IMOKOJICHHUSA, PACHICIUICHUS, YUCTOTHI TaMerT,
He3aBUCUMOro HacienoBanus ['. MenHgensa, TOMOJIOTHUYECKUX pPSJIOB B
HACJIEICTBCHHOU U3MEHUYHBOCTHU H. . Basuiiona), MIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO TIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAaHUSAX JKMBBIX OOBEKTOB (OMHCAHHE, HU3MEpEHHeE,
HaOJII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OaxTepuii, rpruOOB, pacTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpPraHOB pAacTEHUM, J>KUBOTHBIX, YEJIOBEKAa, IPOLIECCOB >KU3HEAEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHesa, "MOpPHOreHe3a, MoCTAIMOPHOHATILHOTIO pPa3BUTHS,
pa3MHOXKEHHS,  MHAWBUAYaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIY OpPraHOMJaMU KJICTKH U HX
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 BEIIEeCTB, dTallaMHu KJIETOYHOTO [UKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dakTopamMu cpeabl OOUTaAHUS;

YMEHHE BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA;

YMEHUE UCHOJb30BaTh COOTBETCTBYIOUIME apryMEHThl, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

YMEHHE peliaTh OMOJIOrMYeCKUe 3a/1a4H, BBISBIISTh MPUYNHHO-CJICICTBEHHbIC
CBSI3U MEXIY UCCIeAyeMbIMU OMOIIOTUYECKUMU TIPOIIECCAMH U SIBIICHUSIMHU, JI€aTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHHH TIOJYYE€HHBIX PE3YIIhTATOB;

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

YMEHHE BBIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIEPUMEHTATHLHBIMU
cpeactBamu, GOpMYyITUPYS 1eldb WCCICIOBAHMS, AHAIU3UPOBATh TOTYyYCHHBIC
PE3yNbTATHl U JACNATh BHIBOIBL;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, H
nyONMYHO  TPEACTABIATH  MONYYCHHBIE  pe3yJdbTaTbl HAa  YYCHHUYECKUX
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 Oynymiedl npodeccuoHanibHON
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
WHTEPEC, HAMIPABJIICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONICH Mpodeccuu u
POJODKCHUE OWOJIOTHYECKOTO OOpa3oBaHWS B  OpraHU3AMUSAX  CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buosorus» B 11
KJlacce NOJKHBI OTPaKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OHOJOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHWM COBPEMEHHON E€CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHWW 3aKOHOB MPHUPOJBI U PEIICHUH SKOJOTHYCCKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONIOJIb30BaHUS, U B (POPMHUPOBAHUHU LIEHHOCTHOTO OTHOLIEHUS K MPUPOJE,
OO0IIIECTBY, YETOBEKY, O BKJIAJE€ POCCHICKUX M 3apyO€KHBIX yUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpE/ICNICHUs] W TIOHUMAHHUE CYIIHOCTH OCHOBOMOJATaONUX OWOJOTHYECKUX
TEPMUHOB M TOHATUM (BHJI, PKOCHCTeMa, Ouocdepa), OHMOIOTHUUECKUE TEOpUHU
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBeprioBa — 0 nmyTsax U HampalieHusax 3Boironuu, B.W. Bepnanackoro — o
ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoapiieBoro cxoncrea K. M. bopa), mpaBunma (munumyma HO. JluGuxa,
AKOJIOTMYECKOM TMHUpaMUJIbl DHEpPruM), rumnotre3sl (rumoresa «vupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIIOJIb3yEMBIMH B OMOJIOTMYECKUX HCCIICOBAHUSAX JKUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOJIOJICHHE, JDKCIEPUMEHT), CIOCOOaMHU BBISIBICHHS H
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHUE BBIACIATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OHOT€OIEHO30B,
DKOCUCTEM H Omocheprl, CTAOMIM3HPYIONIEro, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBIDKYIINX CHJT DBOJIIOIIMU HA TEHO(OH/ MOMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
HBOJIIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXAY TMPOIECCAaMU  DBOJIOIUH,
JBUKYITUMUA CUJIAMU aHTPOMOreHe3a, KOMIIOHEHTaMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKUBBIX  CHCTEM,
PUCIIOCOOJIEHHOCTh BHUIOB K Cpelie OOMTaHMs, a0MOTHYCCKMX M OMOTHYECKHUX



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

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISL JI0Ka3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3AUMOCBSI3U OPTaHU3MOB U CPEIbl OOUTAHMSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE pelIaTh OMOIOTHYECKUE 3aaUH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXAY UCCIIEyeMbIMU OUOJIOTMYECKUMU MIPOLIECCAMU U SBJICHUSIMU, J€IaTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIMIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIHHBIMU
cpeactBamu, (GOpMYyIUpPYS LENb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYYEHHBIE
pe3yabTaThl U IeTIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OHonoruu,
HKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCOOAaX MPeaoTBpaIlCHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymiei mpodeccruoHaIbHOM
JESITETHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIH30BAHNS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
POMBIIIUIEHHOCTH, YTIYOJsITh TO3HABATEJIbHBI WHTEpEC, HAMpaBJICHHBIN 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 o0pa3oBaTeJIbHbIE
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
KJICTKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKU3HEHHBIN UK KIIETKH 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 JIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasnsie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3yJIbTaTbl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TpoucxoxeHue 1 pa3BUTHE KU3HU Ha
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOorusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTHsI BUAOB U MOMYJISIUN 0.5
DKOoJOrust cCoO0IECTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa
11 YenoBek U OKpysKaromias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







IHOYPOYHOE 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 JKuBbIE CUCTEMBI U UX CBOMCTBA 1
’ buonorus kak KoMIIeKCHas Hayka M Kak 1
4acTb COBPEMEHHOTr 0 00I1IecTBa
3 YpoBHeBasi OpraHu3aIus KUBbIX CUCTEM 1
4 HcTopust OTKPBITUS U U3yUEHUS KICTKH. 1
Kiterounas teopus
MeTonbl MOJIEKYJIIPHON U KIETOYHOU
ouonoruu. [IpakTueckas pabota
5 «M3ydyeHne MeTo0B KJIETOUYHOI OuoIoruu 1 05
(xpomaTorpadus, snekrpodopes, '
maddepennmansHoe HEeHTPHUPYTHPOBAHNE,
[ILIP)»
6 XUMHYECKUN COCTaB KJIETKU 1
7 MuHepasibHbIe BEleCTBA KJIETKH, UX 1
Ouonoruueckas poib
Opranudeckre BelecTBa KIETKH — OEeNKH.
3 JlabopatopHas pabora «OOHapyXeHHE 1 05
OEJIKOB C MOMOIIBI0 Ka4eCTBEHHBIX '
peakiui»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

OEJIKOB




OpFaHHqCCKHC B€IICCTBA KICTKHU —

10
YTIEBOABI

11 Oprannyeckue BelecTBa KIETKH —

JIUTTHIBI
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, TPAaHCKPUITOMUKH, TPOTEOMUKH

15 MeTobl CTpYKTYPHOM OHOIOTrUU

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

17 [Ipaktuueckas padota «/3yueHue cBoicTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBII anmnapart KJIETKH
OpnHomeMOpaHHBIE OPTaHOM bl KIETKH.

19 [IpakTueckas pabora «M3yuenue
JBUKEHUS IUTOIJIA3Mbl B PACTUTEIBHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPTaHOM/IbI KIETKH:

20 MUTOXOHJpUH, TIacTUAbL. JlabopaTopHas 05
pabota «VccnenoBanue naazmMoiusa u '
JeTIIa3MOJIM3a B PACTUTEIBHBIX KIETKaX»

21 HememOpanHble OpraHouibl KIETKU

22 Crpoenue u pyHKIUU sapa




23

CpaBHUTEIbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlaboparopHas pabora
«M3yueHne cTpoeHUs KIETOK pa3IHuHbIX
OpPraHu3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpoHBI MeTabom3Ma. Turel oOMeHa
BemectB. JIabopaTopHas pabora
«/3ydeHne KaTaIuTHYEeCKOW aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIIa3bl HII
KaTajasbl)»

25

@epMEHTATUBHBIN XapaKTep peaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopuas
pabota «/3yueHnue pepMEHTaTUBHOT O
pacilerieHrs NepoKcuia BOA0poa B
PAaCTUTENFHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTUOUTOPBI

27

ABTOTpOGHBIH TUIT 0OMEHa BEIECTB

28

doTocunTe’

29

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

0.5

30

AHa’poOHbBIC OpraHu3Mbl. Bubsl OpokeHusl.
JlabopatopHas pabora «CpaBHeHUE
MIPOLIECCOB OPOXKEHHS U JABIXaHUS»

31

AdpoOHBIE OPraHU3MBI. DTaIbI
SHEPreTUYECKOro ooMeHa

32

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




npoToHHON 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 Opranu3zaius reHoMa y MpoKapuoT U
9YKapuoT
38 MornekyIsipHble MEXaHU3MBI IKCIIPECCUU
TCHOB y DYKapHOT
Bupycbl — BHeKJIeTOUHbIE POPMBI KU3ZHU U
39 obiuratHbele mapa3uThl. [IpakTuueckas 05
pabota «Co3naHre MOAEIN BUPYCa»
40 BupycHbie 3a001eBaHuS YeIOBEKA,
YKUBOTHBIX, PACTCHUU
41 HanorexHnonoruu B 6M0JIOrMU ¥ METULIUHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiit cuntes JJHK
Xpomocomel. JlabopaTopHas pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpernapaTax»
45 JlemeHue KIETKHM — MUTO3
Tunel knetok. KapuokuHes U HUTOKUHE3.
46 Jlabopatopnas pabora «Habmonenue 05
MHUTO3a B KJICTKaX KOHYHMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKPOIIpENIapaTax)»
47 Perynsuust ;)xM3HEHHOr 0 UKIIA KJIETOK




48

OpraHusm Kak eIMHOE 1€10€

Tkanu pactenuii. Jlaboparopuas padora

49 . - 0.5
«M3ydeHne TKaHel pacTeHn»
TxaHM KUBOTHBIX M YEJIOBEKA.

50 JIaGopartopHas pabota «M3yueHne Tkanen 05
KHBOTHBIX»
Opransl. Cucremsl opranoBn. JlabopaTopHas

51 pabora «/3ydeHre opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omopa Tena opraHu3MOB

53 JIBUKEeHHE OPraHu3MOB

54 [IntaHue opraHn3mMoB

55 [TuTanne MO3BOHOYHBIX JKUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeJI0BEKa

56 JlpIxaHue opraH1u3MoB

57 JIpIXaHMe TTO3BOHOYHBIX KUBOTHBIX U
YeJI0BeKa

58 TpancnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cucrema mo3BOHOYHBIX
KMBOTHBIX M YEJIOBEKa

60 Brinenenue y opraHu3mMoB

61 3ammrTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4einoBeKa

63 PaznpaxuMocTh 1 peryssius y
OpraHU3MOB

64 ['ymopanbHast peryJsinus ¥ SHIOKPHHHAS

CHUCTEMA )KUBOTHBIX U YEIIOBCKa




65

DopMbl pa3MHOKEHHUSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHUE

67

Meiios

68

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

0.5

69

WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70

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

71

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

0.5

72

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

05

73

HCTOpI/IH CTAHOBJICHUS U PA3BUTUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIE MTOHSITHS 1 CHMBOJIbI T€HETUKHU.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT TeHETUYECKUX UCCIICIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIET0OBAHUS
npu3HakoB. MoHoOruopuaHoe
ckpemuBanue. [Ipaktnyeckas pabora
"N3y4eHue pe3ybTaTOB MOHOTHOPUIHOT O
CKpeluBaHus y 1po30duisr”

0.5




[uronorudeckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIIUBaHUS
77 Ananmsupyroliee ckpenmBanue. Hemomxnoe 1
JIOMHUHUPOBAHHE
JuruGpuHoe CKpeluBaHue.
78 [IpakTueckas pabota «M3yuenue 1 05
Pe3yAbTATOB TUTUOPUIHOTO CKPELTUBAHUS '
y Ap030(UiIb»
79 [{uTonornyeckue OCHOBBI IUTHOPUIHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HaCIIeIOBaHUE IPU3HAKOB 1
81 XpomMocoMHas Teopusl HACIEACTBEHHOCTH 1
82 I'eneruka mosna 1
83 TI'eHorHm Kak LeJ0CTHAS CUCTEMA 1
84 I'eneTnueckuil KOHTPOJIb PA3BUTHSA 1
pacTeHuM, )KUBOTHBIX M YEJIOBEKA
85 N3MeHunBOCTH IpU3HAKOB. Buabl 1
W3MEHUYHUBOCTHU
86 MonupukanroHHast U3MEHYHUBOCTh 1
BapuanuoHHbIN psa M BapUalliOHHAS
kpuBas. JJabopaTopnas padoTa
87 «HccnenoBanue 3akoHOMepHOCTEH 1 05
MO (PUKAIIMOHHOW U3MEHYUBOCTH. '
[TocTpoenue BapuallMOHHOT O psijia U
BapUaIlMOHHOW KPUBOM»
88 I'enoTHTIMUECKAst K3BMEHUYHUBOCTD. 1
KoMOunaTtuBHast H”3MEHYHNBOCTh
89 MyTanmoHHast U3MEHYUBOCTb. 1 0.5




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

90

3aKOHOMEPHOCTU MYTAI[MOHHOI'O IPOLIECCa.
DONuUreHeTuka 1 3MUTreHOMUKa

91

I'eneruka yenoseka. [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'CHCTHUYCCKHUX
3a00y1eBaHUIl YeI0BEKA

94

OCHOBHBIE MTOHSITHS CENICKIUH.
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 CeIeKUUH pacTeHUN U
XKUBOTHBIX. [IpakTHueckas pabota
«ITpuBUBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCII0Ib30BAHHE
TEHETHYECKUX PECYPCOB

98

buotexHosorus Kak Hayka u oTpacib
npou3BojacTBa. [Ipaktiuueckas padora
«M3ydenne 00beKTOB OMOTEXHOIOTHH»

0.5

99

OCHOBHbIE HaIPaBJICHUS] 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

KoanuecrBo yacos DJIeKTPOHHbIE
Ne aTra 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 DopMHPOBAHUE CUHTETUYECKON TEOPUHU 1
ABOJIIOLIUU
5 DTarnbl SBOIIOIMOHHOIO TIpollecca: 1
MHUKPOABOJIIOIUS U MaKPO3BOJIIOIUS
5 [Tonynauus — sneMeHTapHasi eTuHUIA 1
HBOJTIOIIHU
3aKOH reHeTHYecKoro paBHoBecHs k.
7 Xapau, B. Baiin6epra. JlaboparopHas 1 05
paboTa «BpIsBICHHE U3MEHYHUBOCTH Y '
ocobeli OTHOTO BUAA»
8 DneMeHTapHbIE (PaKTOPBI SBOIOLIUT 1
9 DddexTt ocHoBaTens. Dhdekt 1
OyTBLIIOYHOTO TOPIIBIIIKA
10 Murpanuu. 300011 MOy JIALAN: 1
reorpadudeckas, Onosornieckas
11 EcTtecTBeHHBIN 0TOOp — HaMpaBIISIONIMMA 1
(bakxTop 3BOIOLUN




12

[TonoBoit oTO0p

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yJbTaT MUKPOIBOJTIOIUH.
JlabopaTopHas pabora «3yueHue
apoMop(}030B 1 uAMOATANITALINH Y
paCTeHI/Iﬁ " ) KUBOTHBIX)»

0.5

14

[Tpumeps! npucnoco0aeHui y OpraHu3MOB:

Mopdonoruyeckue, pU3n0IOrnuecKue,
OMOXMMHYIECKHE, ITIOBEIACHY €CKHC.
JlabopaTopnas pabora «IIpucmocobnenns
OpPraHW3MOB U UX OTHOCHUTEIIbHAS
1[eI1eCO00Pa3HOCTbY

0.5

15

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

0.5

16

CrpykTypa BHIa

17

Bunoo6pazoBanue Kak pe3yiabTaT
MUKPO3BOJIOINH

18

CBs13b MHKPOSBOJOLNUA U STUACMHUOJIOTUN

19

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

20

buoreorpadguueckue MeToabl U3y4eHUs
ABOJIIOLIUU

21

DOMOpPHUOIOrHYeCcKre U CPAaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIIOLINHU

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 JloHay4yHbIe PEACTABICHUS O 3apOXKICHUU
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
SBOJIIOLIUU

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

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

30 HauanbHble 3Tansl OpraHnuecKon
HBOJTIOIIHT

31 OBOMIOLMS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

39 pactutenbHOro Mupa. IIpaktuueckas 05
pabora «3ydeHune ocodeHHOCTEH '
CTPOCHUS PACTECHUI Pa3HBIX OTIIEIIOBY»

33 OCHOBHBIE 3Tallbl 3BOJIFOLIMHU )KUBOTHOT'O
Mupa
OBomonus KUBOTHBIX. [IpakTHueckas

34 pabora «M3yueHne ocobeHHOCTEH 0.5
CTPOEHUSI TTO3BOHOYHBIX KHBOTHBIX )

35 PazButre xu3Hu Ha 3emiie 110 IpaM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

30 KPU3HCHI TTPOIIIIOT O

37 CoBpeMEeHHBII IKOJIOrMYEeCKUN KPU3HC, €T0
0COOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPraHUYeCKOTro
MPOIILIOTO

39 OCHOBHBIE CHCTEMATHYECKUE TPYIITBI
OpraHu3MOB

40 AHTpPOIIOJIOTUS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBieHuii o
MIPOM CXOXKJICHUHU YEeI0BEKa
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 OMOIOrMUECKUX U
COLIMAJIbHBIX ()aKTOPOB B AHTPOIOT €HE3E

45 OCHOBHBIE CTaJIUU AHTPOIIOI'eHE3a

46 [TaneoreHeTuka u najaeoreH OMUKa

47 DBOIIOLMS COBPEMEHHOI'O YEJIOBEKA
Uenoseueckue packl. [Ipaktuueckas

48 pabora «3ydeHre 3KOIOTHUEeCKIX 0.5
aJanTanui 4eJIoBeKa

49 Mex i CLIUTUTMHAPHBIE METOTbI

AHTPOIMOJIOT U




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

51 «M3y4eHne MeTo10B 3KOJIOTHYECKHX 1 0.5
WCCIIEIOBAHUI»

59 3Ha4YeHHE SKOJIOTUIECKUX 3HAHUHN /TS 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiornueckuil gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBiIeHHE TpUCTOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuotnueckue dakTopsl. TemmnepaTtypa
KaK 9KOJIOrHuecKuid haktop.

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

56 sKoJorudeckuii pakrop. JlabopatopHas 1 05
paboTa « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOMTAHUS

57 Cpensl 0OUTaHHS OPraHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie popmMbl OpraHru3MoB 1

60 buotnueckue pakTopbl 1
3Hauenne OMOTHYECKUX B3aUMOIEN CTBUH

61 JUISL CYILIECTBOBAHUS OPTaHU3MOB B CpELE 1
oOuTaHus

62 DKOJOruuecKre XapakTepuCTUKU 1




nonyJjaanuu

OCHOBHBIE IIOKA3aTEIN IMOnyJIIM:

63 YUCJIICHHOCTD, TIJIOTHOCTh, BO3pacTHas U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeIH MOy JISAUH:

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 PAaCTCHHI 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
IKOCUCTEME

74 OCHOBHBIE [TOKa3aTeNN SKOCH CTEMBI

75 DKOJIOrM4ecKrue MupaMu/ibl

76 W3meHeHust coo0111eCTB — CYKIIECCUU

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

78 [Ipuponnbie 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTENEH, Iy CThIHb

79 AHTpPOIMOTr eHHBIE SKOCHCTEMBbI

80 Yp6oskocucrtemsl. [Ipaktnueckas pabora 05
«M3yueHne u onrcanne ypo0IKOCUCTEMBI» '
3akoHOMEpHOCTH (hOpMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCHCTEMaX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

82 Pa3HBIX TUIIOB Ha CyOOpPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHUCTEMHOM YPOBHSX

83 buochepa — obmienanerapras 000mo4uKa
3emin

84 VYuenne B. U. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTHU CYIIECTBOBaHUS
ouocdepsl

86 KpyroBopoTsI BemiecTs u
OMOreOXMMUYECKHE ITUKITBI

87 3oHanbHOCTB Ouocdepbl. OCHOBHBIE
OMOMBI CYILIH

88 YceroitunBocTh OMOCchepsI

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUUIUHBI

90 BoznelictBue uenoBeka Ha 6uocdepy

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 Oﬂ606mem1€ 1o TeMe «MHUKpO3BOIIOLUS 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 — aHTPOIIOTEHE3»

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

100 O6o06menue mo Teme «Opranu3Mel U cpena 1
oOuTaHUs

101 O606IH€HI/£C 1o TeMe «IKOJIOTHUs BUJIOB U 1
TIOTTY JISIITHIA»

102 O6061mmenue no teme «bruocgepa — 1
ria00abHast 5KOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







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

* buonorus, 11 knacc/ [laceunnk B.B., Kamenckuii A.A., Pyonios A.M. u apyrue;
noa penakiueit [Taceunnka B.B., AkunonepHoe o6miectBo «M3nareabcTBo
«IIpocBenieHne»

* buomnorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue; non penakuueit [laceunnka B.B., AkiionepHoe o611ecTBo

«M3parenscTBO «IIpocBenieHue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://interneturok.ru

https://edu.skysmart.ru

https://resh.edu.ru

https://foxford.ru

https://learningapps.ru






