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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeaMmery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeaHero obmiero obpasoBaHus pa3zpaboraHa Ha ocHoBe dDenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmemnuuu mnpenojaBanus ydeOHoro mpenmera «buosorus» u
OCHOBHBIX TOJIOKEHU (penepanbHoil paboueil mporpaMMbl BOCITUTAHUA.

VYueOnwiii peamer «buonorus» yrimy6iaéHHoro ypoBHs uzydenums (10-11
KJIACCHI) SIBJISIETCSI OJTHUM U3 KOMIIOHEHTOB IpeaMeTHOM obiiactu «EcTecTBeHHO-
HayuHble mpeameTsl». CorjmacHo mnonoxeHusMm @OIOC COO mpoduiabHbIE
yueOHbIe MpPeIMEeThl, U3ydyaeMble Ha yriayOJEHHOM YpOBHE, SIBJISIOTCA CIIOCOOOM
muddepeniani  oOy4eHUsT Ha ypOBHE CpeaHero oomero oOpa3oBaHUsS U
NpU3BaHbl 00ECIEUYUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIMM, CPEIHHUM
o01mM, cpeqHuM npodeccuoHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBI M3 OJTUX Y4YEOHBIX TIPEIMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIIeHHE O00pa30BaTENbHBIX, BOCHHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBA3AHHBIX C MpodopueHTaruel 00yJaronmxcss ¥ CTUMYJIUPOBAaHUEM
MHTEpeca K KOHKPETHOW 00JIaCTH HAy4yHOTO 3HAHUA, CBA3AHHOTO C OHMOJOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HIJIM BOEHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mnpenMery "buonorus" maér mpeacTtaBieHHe o
HeMM M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpenenser 00s3aTebHoe (MHBApUAHTHOE) TIPEIMETHOE CO/IepIKAHUE, €ro
CTPYKTYpPUpOBaHHE TIO pa3felaM W TeMaM, paclpeesieHne To Kiaccam,
PEKOMEH/yeT MOCIEA0BATeIbHOCTh W3Y4YEHUS YYeOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKM Yy4eOHOTo Tpoliecca,
BO3pAcCTHBIX OCOOEHHOCTeW oOydwaromuxcs. B mnporpamme 1o Ouosioruu
peanu3oBaH TMPUHLHUI MPEEMCTBEHHOCTH C HU3Y4YeHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Onarojaps 4YeMy IPOCMATpPUBAETCS
HANPaBJICHHOCTh Ha  MOCJENYyIolee pa3BUTHE  OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUIEHUS, TPEJCTaBICHUNH O 370pOBOM 00Opasze >KU3HHU, Ha
BOCIIUTaHUE OEpekKHOr0 OTHOUIEHUS K OKpyXkarolled mnpupogHoit cpene. B
nporpaMMme o OHMOJOTHMU TakKe IMOKa3aHbl BO3MOXXHOCTH Y4eOHOro mpeamera
«buonorus» B peamuzanuu  TpedoBaHuit DPIOC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M MpPEAMETHBIM pe3yJbTaTaM oOO0ydYeHUus U B
(GbOpMHpPOBAaHMK OCHOBHBIX BHJOB y4e€OHO-TIO3HABATENBHOW  JIESITEIbHOCTH
oOy4Jarmuxcs IO OCBOCHHUIO COJEpkKaHUs OMOJOTMYECKOro 0Opa3oBaHHUS Ha
YpOBHE CpeaHero o0miero 0opa3oBaHus.

VYueOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero oOIiero oopa3zoBaHUs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha



pacmivpeHue M yriayOjeHue 3HaHWi O0ydaroluxcs O >KMBOW MPUPOJIe, OCHOBAX
MOJIEKYJIIPHOW M KJIETOYHOW OWOJIOTMH, SMOPHOJIOTUU U OHOJOTHUU Pa3BUTHI,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, IBOTIOIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOMIEMY IOJIyYEHHUIO
Ouonornyeckoro o0Opa3oBaHMs B By3aXx W OpraHU3alUsIX  CpPEIHETO
npodeccruoHaabHOro 06pazoBanusi. OCHOBY €ro COIEpXKaHUSI COCTABIIAECT CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TONYYEHHBIX TP HU3YYEHUU  OO0yYaIOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKHX PA3/eJIOB OMOJOTUHU HA YPOBHE OCHOBHOTO
obmero o6pazoBanms, B 10—11 kiaccax 3TH 3HaHUA TMONy4YaroT pa3BuThe. Tak,
pacHIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeJOBeKa, OOIUX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTHUYECKHUE CBEACHUS IPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JJIsl MOCIEIYIOIIETO
BeIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OUOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMU OOYYAIOIIUMHCS TPH H3YYCHUHU
bu3HUKM, XUMUH, Teorpadui 1 MaTEMATUKH.

Crpyktypa mnporpamMMmbl 1o yudeOHOMYy mpeametry "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA TMOAXOAbl K M3yYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHbIE JJIs )KUBBIX
CUCTEM Pa3HOT'0 YPOBHsI OpraHU3aIIMH, YBOJIIOIIMH OPraHMYECKOT0 MUpa Ha 3eMiie,
COXpaHEHHUs OHMOJIOTMYECKOro pa3HooOpa3usi IuiaHeThl. Tak, B 10 kiacce
M3YYalOTCSi OCHOBBI MOJEKYJISIPHOW M KJIETOYHOM OMOJOTUH, IMOPUOIOTHH U
OMOJIOTUN PA3BUTHS, T€HETUKU U CEJIEKIUU, OMOTEXHOJOTUHM W CUHTETHYECKOU
OMOJIOTUH, aKTyalIM3UPYIOTCS 3HAaHMUS OOy4YaroIUXCcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3yyaroTcs 3BOIIOLKMOHHOE
y4eHHEe, OCHOBBI IKOJIOTUHU U yueHue o ouocdepe.

VYueOnbiii  mpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMUMHCs OMOJOTUYECKUX TEOPUN U 3aKOHOB, UACH, MPUHIUIIOB U MPABUI,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU KapTHUHBI MUpA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3uM M OCOOCHHOCTAX KJIETKHU, OpraHu3Ma, MOIMYJISIUH,
OMOLIEH03a, YKOCUCTEMbI, O BBIAAIONINXCS HAYYHBIX JTOCTHUXEHUSX, COBPEMEHHBIX
MCCJIEIOBAHUAX B OMOJIOTHH, IPUKJIAJHBIX aClleKTaxX OMOIoruyeckux 3HaHuil. s
pa3BUTHS U TONJEPKAHHUS HMHTEepeca OOydarImuxcs K OHOJOTUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOrO MaTepualia B COJEPKaHUHU MPOrPaMMbI
o OMOJIOTHUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS U PA3BUTHS
TOM WM WHOW o0sacTu OWUOJNOTHH, BKIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pelIEHUE BAKHEHIITUX OUOJIOTMUYECKUX U IKOJIOTUYECKUX TTPOOIIEM.



Lenp u3yuenus: yueoHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE —
OBJIaJIcHWE  OOy4YalIIUMHCS  3HAaHUSIMU O  CTPYKTYPHO-()YHKIIMOHAIBLHOMN
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra M MpPUOOpPETeHHEe yMEHH
MCIIOJIb30BaTh ATU 3HAHHS B (POPMUPOBAHUU MHTEpECA K ONpeNeNEHHON 00JacTu
npodeccuOHaIbHON JIeATeTbHOCTH, CBS3aHHOW C OWOJIOTHel, Wiu K BBIOOPY
y4eOHOT0 3aBeICHUS JJIs MPOIOKEHHs] OMOJIOrMYeCcKOro 00pa3oBaHus.

Hoctwxenne 1enu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrayOnéHHOM YpOBHE 00€CIIeUynBaeTCs PEIICHUEM CIIENYIONINX 3a/1a4:

OCBOCHHE OOYYAIONIMMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHILETIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
paBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYI0 KapTUHY MUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSAX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsilus, BUA, OMOreo1eHo3, Ouocdepa); 0 BHIIAIOIUXCSI OTKPBITUIX
M COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOy4YaloIMXCi C METOAaMH TO3HAHUS >KUBOM TMPUPOJIBI:
UCCJIEIOBATEILCKUMH  METOAaMU OHMOJOTHYECKUX HayK (MOJICKYJISApHOM W
KJIETOYHOM OHOJOTHUH, HMOPHUOJIOTUU U OHWOJOTUM PA3BUTHS, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJIOTMU M CHUHTETUYECKON OWOJIOTHH, TMaJCOHTOJIOTHUH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbBHOTO  TPOBEJNEHUs  OHOJOTHYECKUX
uccieioBaHuid B Jjabopatopuu W B 1pupoje (HabOmoleHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOIMIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO HAaXOJAWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIUIO; TOIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npoOJieMaMi 4YeJIOBeUeCTBa; OILEHMWBATH IOCJEACTBUS CBOCH IEATEIBHOCTHU IIO0
OTHOIICHUIO K OKpYXKalolle NpUPOAHON cpele, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPY’KAIOIIMX JIIOAe; OOOCHOBBIBATH M COONIOAATH  MEPHI
npoQUIaKTUKU UHPEKIIMOHHBIX 3a00JeBaHUM, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOIO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbIE HAYYHbIE OTKPBITUS B 00JIaCTH OMOJIOTUH;

pa3BUTHE Y O0YYAIOMIMXCS WHTEUICKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpOlleCC€ 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSIMU W COBPEMEHHBIMU
UCCJIEIOBAaHUSAMH B OHMOJIOTHMH, pEHIaeMbIMU €10 MpoOJeMaMu, METOJI0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BaHNUS, MIPOBEICHMUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUMN, pelIeHns] OUOJIOTHYEeCKUX 3a7a4, MOACIMPOBAHUS OHOJOTHYECKUX
00BEKTOB U MPOIIECCOB;



BOCHHUTaHUE Y 00yJarouuxcsi IEHHOCTHOTO OTHOIIEHUS! K KUBOW MPUPOJIE B
IIEJIOM U K OTACNBHBIM €€ 00bEeKTaM U ABJICHUSIM; (OPMUPOBAHUE IKOJIOTUUYECKOM,
reHeTHYECKOW TpaMOTHOCTH, OOIIeH KyJIbTYyphl TOBEIACHUS B MPHUPOJE;
MHTETpaIliU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOy4YaIOMUMUCS ~ KOMIETEHTHOCTH B PallMOHAJIBLHOM
PUPOIOTIONIH30BAHUU (COOMIOEHUE TMpPaBWJI TOBEJACHUS B TPUPOJAE, OXPaHBI
BUJIOB, KOCHCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOT'O 3J0POBBSI U 310POBbSI
OKpYXXaromux Jojed  (coOmomeHuss Mep TIpouiIakTUKu — 3a00JieBaHUH,
oOecrieyeHne OE30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BbIUYAWHBIX CHUTYaLUAX
OPUPOJHOTO U  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUN U YMEHUHN B TMTOBCETHEBHOM KU3HU;

co3JaHue  YCIOBUH  JUIS  OCO3HAaHHOTO  BBIOOpa  OOYyYaIOIUMHUCS
UHANBUAYaTbHON oOpa3oBarenbHON TPAeKTOPUH, CIoCOOCTBYIOMIEH
nocieaymmeMy npodeccHoHaTIbHOMY CaMOOIPEICIEHUI0, B COOTBETCTBUU C
UHAUBUAYaTEHBIMU UHTEPECAMH U MOTPEOHOCTIMU PETHOHA.

OO61ee 4McI0 YacoB, OTBEJICHHBIX HA M3Yy4YeHHE OMOJIOTHMU Ha yriayOJeHHOM
YpOBHE cpenHero obiiero odpazoBanusi, coctasisier 204 yaca: B 10 xmacce — 102
gaca (3 gaca B Hezeno), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4deHHUsS OHOJIOTHH
OCYIIECTBIISIETCS. ¢ YYETOM CHEIM(PUKH €ro COAEpKaHMs U HaAIpaBJICHHOCTH Ha
NPOJOJIKEHUE OHMOJIOTMYECKOrOo 00pa3oBaHUS B  OpraHu3alUsaX CpeaHEero
npodeccuOHaIBLHOTO U BBICIIIET0 00pa30BaHUsl.

O0s13aTeNnbHBIM yCIIOBUEM MPU 00YYEHUN OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
ABJIAETCS TIPOBEJEHUE JTA0OpPATOPHBIX M TpakTHUYecKuX padoT. Takxke ydactue
OoOy4YaromuXcs B BBHIMOJIHEHUH MPOEKTHBIX M Y4EOHO-UCCIEeN0BATEIbCKUX PalOT,
TEMaTWKa KOTOPBIX OMNpENeNseTCs yuuTelIeM Ha OCHOBE  HMEIOIIMXCA
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJHBIX YCIOBUH.



COJEPXAHME OBYYEHUA
10 KITACC

ConepxxaHue TporpaMMbl, BBIACIECHHOE KYpPCU80M, HE BXOJIUT B IMPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectanuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMOJIOTHUSI — KOMITJIEKCHasi Hayka. KpaTkas ucropust pa3BUTHS
Owonornu.  buonmornueckue HaykM W HU3ydyaeMble ~HMH  IPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAy4YHBIE HCCJICAOBAaHUS B
OMOJIOTHH.

3HavyeHue OUojIoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouonoruel. 3HavYeHHE OWOJIOTHU B
MPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAMUIIMHE, CEJIbCKOM XO3SIUCTBE,
MPOMBIIIIEHHOCTH, OXpaHEe MPUPOIbI.

JdeMoHCTpamuu

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseu, I'. Mennens, B. U. Bepuanckuii, W. I1. 11aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumel u cxembl: «CBsi3b OWONOTMU C JPYTMMH Haykamuy», «Cucrema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBbI U UX H3Y4YeHHE

Kupble cHCTEeMBI Kak MpeaMeT u3ydeHuss Ouosioruu. CBOWCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3AIUs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, K3BMEHYNBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHUCTEM: MOJEKYJSPHBINA, KICTOUYHBIMH,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJIALIMOHHO-BUI0BOM, SKOCHCTEMHbIN
(buoreonenoTuyeckuii), Omocdepusiii. Ilporecchl, TPOUCXOAANINEC B KUBBIX
cucreMax. OCHOBHBIE MpHU3HAKU KUBOTO. JKu3HL Kak (opmMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromiye >kMBble CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenne xuBbIX cucteM. MeToasl Ouonorudeckor Hayku. HaOmronmenwe,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATH3aIus, MeTaaHanu3. [loHaTre o 3aBUCUMON U
He3aBUCUMOW mniepeMeHHOM. IlmanupoBanue oskcnepumenrta. IloctaHoBka U
npoBepka runote3. Hynesas rumoresza. [loHsiTie BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux naHHbBIX. OIEHKAa JOCTOBEPHOCTH IOJTYyYCHHBIX
pe3yabTaToB. [IpUUMHBI UCKaXEHHWS PE3yJbTaTOB »JKcrepumeHTta. lloHsiTue
CTAaTUCTUYECKOI'O TECTA.

JdeMoHCTpamuu



Tabmuuer um cxembl: «OCHOBHBIE TPU3HAKK JKU3HW», «buonoruueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3aluu KUBOU
npupoap», «CTpoeHue >KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHUCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszma», «buoreonenos», «buochepa», «Metosl
U3YYEHUS JKUBOU IPUPOIBI».

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHE  IJisi  IPOBEACHHS
HAOJIIOICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IlpakTnueckass padora «lcrnonp30oBaHUWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KJIeTKu

Knerka — cTpykTypHO-QYHKIMOHaNbHAA e€AMHUIA KuUBOro. Mcropus
oTkpeITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIO)KEHUSI COBPEMEHHOW KJIETOUHOM
TEOPUHU.

MeTtonbl  MOJIEKYJSIpHOW W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMUS,
xpomatorpadus, 3JeKTpodope3, METOJ MEUEHBIX aTOMOB, AudQepeHIranIbHoe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCTpamuu

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

Tabnuuel u cxembl: «CBETOBOM MHKPOCKOM, «IEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOJA0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

IlpakTuueckass pabora «l3ydyeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, amexTpodope3, auddepeHuaIbLHOe HEHTPUPYTHPOBAHUE,
[TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XHAMHUYECKUNA COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga m e€ ponb Kak pacTBOpPUTENS, pEeareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperyisanuu. MuHepaabHbIe BellecTBa KIETKH, UX OHOJOrHyecKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuueckue BeHleCcTBa KIETKU. buosiormdyeckue mnoiaumepsl. benku.
AMUHOKUCTOTHBIA cocTaB OenkoB. CTpyKTyphl OenkoBoi Mosekysnbl. [lepBuunas
CTpyKTypa Oeika, TenTuaHas CBsA3b. BTopuyHas, TpeTHU4Has, YETBEPTHUHAS
cTpyktypbl. Jlenatypauus. CsoiictBa OenkoB. Kraccudukamuss  OGeiakos.
buonornueckue GpyHkiun 6enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCAXApUIbI, OJUTOCAXAPUIBI U MTOTUCAXAPUIBI.
O6mmit 1aH cTpoeHus W (UBHKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTII€BOIOB.

Jlunuaer. M'aapodunbsHO-rHApOGOOHBIE CBOMcTBa. Kitaccubukaiys TUIuI0B.
Tpurnmuuepunsl, QocPonunuasl, BOCKU, cTepounnl. buonormyeckue GyHKIMH
munuaoB. O0mMe cBOiCTBA OMOIOTMUECKHX MeMOpaH — TeKy4eCcTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEMHOBBIX KHCJOT.
Hyxneotunsl. Ilpunnun kommiementapuoct. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ouonornueckue gpynknuu JIHK.
Buaer PHK. ®ynkiun PHK B knetke.

Ctpoenne mosekynasl AT®. Makpospruueckue cBsizu B moisiekyine ATO.
buonoruyeckue ¢pynkuuun AT®. BoccTaHoBIEHHbIE IEPEHOCYUKH, UX (DYHKITUU B
kinetke. Jpyeue wykneosuompugpocpamer (HTD). CexBenupoBanue JHK.
Memoovl cenomuxu, mpanckpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(HU3NYECKHEe HCCIETOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoisiekyn. Mooderuposanue
CmMpYKmypul U QYHKYuLl 6UOMONEKYN U UX KOMNIeKco8. Komnvromepnolii ouzaiin u
opeanuyeckull CuHmes OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCTpamuu

[Toptpetsr: JI. [lomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHue XMMHUYECKHX JJEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnuuer u cxembl: «llepuoanyeckas TaOiauIla XUMHYECKUX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemiectBa B cocTaBe OpraHu3MoB», «CTpoeHUE
MOJIeKyJbl  Oenka», «CTpyKTypbl OelKoBOM MoOJeKynbl», «CTpoeHHe MOJEKy
yrieBonoB», «CTpoeHne MoJIeKysl JunuaoBy, «HyKIeMHOBBIE KHCIIOTBI»,
«Ctpoenne Mosekysibl ATDy.

O6opynoBaHue: XuMu4eckas 1mocyia 1 000py10BaHue.

JlabopaTtopHas padora «OOHapyxeHHe OETKOB C MOMOIIBI0 KaueCTBEHHBIX
peaKIum».

JlabopaTtopnas  paGora  «lccrnenoBaHwe — HYKJIEHMHOBBIX — KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOB).

Tema 5. CTpoenne U PyHKIIUN KIETKH

Tunel KJIETOK: JyKapuoTuueckas U Tmpokapuorudeckas. CTpyKTypHO-
GbyHKIHOHANIBHBIE 00pa30BAHUS KIETKH.



Ctpoenue npokapuoTHueckoi kieTku. Kierounas crenka 6akrepuil u apxeu.
Oco0eHHOCTH CTpPOEHUsI TeTepOoTpPOHON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MecTO U pojib MPOKApUOT B OMOLIEHO3aX.

Crtpoenue " (G yHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIETKH.
[Inazmaruueckas wmemOpana (ruiazmanemma).  CTpykTypa IUTa3MaTH4YeCKOM
MeMOpaHbl. TpaHCIIOPT BEHIECTB uepe3 IUIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIM
(muddy3us, obnery€énHas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIN TpaHcmopT). Ilomymponuriaemocts meMOpanbl. PabGorta Hatpuii-
KaJUEeBOTO Hacoca. DHIOIMTO3: MUHOLUUTO3, (aromuTo3. Jk3ouuTo3. Kietounas
crenka. CTpykTypa v QyHKIMH KIETOYHOM CTEHKH pacTeHU, rpuOOB.

Huromnnazma. [{utozons. Llurockener. JIBuxenue muromia3mbl. OpraHOUIbI
kiIeTkd. OaHoOMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbKu, TU30COMBI, UX CTpoeHUE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoua0B KieTkh. CTpoeHHe TpaHyIsIpHOrO0 PETHKYIyMa.
Mexanuzm nanpasnenus oenxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [manmkwii  (arpaHyJspHBIA)  9HAOILIA3MaTHYECKUN
petukynym. CekperopHass GpyHkums amnmapara ['onsmku. Moougurkayus denxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopt
BEIIECTB B KJeTke. Bakyonu pactutenbHbix kieTok. Kierounstii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHOMJBI  KJIETKH:  MUTOXOHIPHUH,  IJIACTHBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoecenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne u (YyHKIIMM MUTOXOHIApUW W 1actui. llepBuuHble,
BTOPUYHBIE W  CJIOXKHBIE  IJIACTUABI  (DOTOCHUHTE3UPYIOIIHMX  IYKapHOT.
XJI0pOMIIACThI, XPOMOIIIACTHI, JIEHKOIUIACTHI BBICIIMX PACTEHHM.

HememOpannbie opranouasl kietku CTpoeHue W (yHKIUMHM HEeMeMOpaHHBIX
OpraHOHUI0B KJICTKH. Pubocomsl. IIpomesicymounvie Gunamenmoi.
MukpodunameHTsl. AxkmuHosvle Muxkpoguiamenmol. MBIIIEUHbIE  KJIETKH.
AxmuHnogvle KOMNOHEeHMbl HeMmbluleuHblx Kilemok. MukpoTpybouku. KieTounsrii
neHtp. CTpoeHue © JABWKEHHE KIYTUKOB M pecHUYeK. MUKpOTpyOOUuKH
muTorasMel.  Llentpuons. benku, accoyuuposanHvle ¢ MuKpoguiamenmamu u
muxpompyodouxamu. Momopnvle benxu.

SAnpo. O6onouka siapa, XpOMaTHUH, KapHOILJIa3Ma, SIPBIINIKH, UX CTPOCHHUE U
byukuuu. SnepHsiii O0enkoBbI MaTtpukc. [IpocTpaHCTBEHHOE pPacHOIOKEHHE
XpOMOCOM B UHTep(a3zHOM sifpe. Iyxpomamur u 2emepoxpomamut. benxu
XpOMaTHHA — THUCTOHBI. J[unamuxa s0epHoli o06onouku 6 mumose. Aoephbiil
MPAHcnopm.

Krnerounsie BxitoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCTpamuu



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

Tabmuupel 1 cxembl: «CTpoeHHE SYKapUOTHUECKOW KIeTkn», «CtpoeHue
KUBOTHOU  KieTku», «CTpoeHHe  pacTuTedbHOM  KiIeTku», «CTpoeHue
MUTOXOHAPUNY, «Sapoy, «CTpoeHHe MPOKAPUOTHUECKON KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JlabopaTtopnas padora «l3ydyeHwe CTpOeHHUS KJIETOK pPa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3ydueHne CBOMCTB KIETOYHON MEMOpaHbI.

JlabopaTtopnas pabGora «JVccienoBanue miazMonm3a M JIETJIa3MOJIU3a B
PACTUTENIbHBIX KIETKAX.

IpakTnueckas  paGora  «/I3ydyenwe  JBWIKEHUS  IUTOIJIA3Mbl B
PACTUTENIBHBIX KIETKAX.

Tema 6. O0OMeH BellecTB M NMPeBPAlllecHHE JHEPTUU B KJIEeTKe

AccuMuUIISIMA U TUCCUMIIIALIMS — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl ooOmMeHa
BEIIECTB: aBTOTPO(HBIM M TeTepOoTpOdHBIA. YyacTHe KHUCIOpPOoJa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnieueHue kieTku: mnpespamenue ATD B
oOMeHHBIX Tiporeccax. DepMEHTATHUBHBIN XapakTep peakuid KJIETOYHOTO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHHU3M JICHCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPTraHWYECKUX KaTaIU3aTOpOB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATHBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuYHBI CHUHTE3 OpPraHUYECKUX BeHIeCTB B KieTke. DOTOCHHTES.
Anokcueennwvlli u okcueeHuwvli pomocunmes y oaxkmeputi. Ceemocobuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yeumpa. Poiab XJI0poIuiacToB B mpoliecce
dborocunTe3za. CreroBast u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cy. u CAM-munol
@pomocunmesa. IpoayKTUBHOCTh (QOTOCHMHTE3a. BrusiHue pasnuyHbiX (akTOpoOB
Ha CKOpOCTh hoTOocHHTE3a. 3HaueHUe HOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTpUuUIUpYyIOme OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOJIHBIC
OakTepuu. 3HaUCHHE XEeMOCHUHTE3A.

Ana’poOHbie opranu3Mbl. Buabsl Opoxkenus. [IpoaykTel OposkeHHS W HX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIE3HEH.

AnpobHBIE OpraHU3MBlI. Orarsl HHEPTreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbIHN dTaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICTNIEHUE TITFOKO3bI.

buonoruyeckoe okucieHue, WM KIETOUYHOE AbixaHue. Poiab MUTOXOHIpHil B
nporeccax Ouonorudeckoro okucienus. Luknuyeckue peakuuu. OKUCIUTETBHOE
dbochopunupoBanue. Ouepeus membpanunoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaser. IlpenmyiecTBa a’poOHOTO IyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DP(HEeKTUBHOCTh SJHEPreTUUECKOro oOMeHa.

JleMoHCTpanuu

[Toptpetsr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKUil oOMen», «brocunres
6enka», «CtpoeHue pepMeHTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYAOBaHHE ISl MPUTOTOBJICHHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTtopuass padora «l3ydeHue  KaTaJIUTUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMEpe aMIIIa3bl UK KaTallasbl).

JlabopaTtopnas pabGora «M3yuenue (epMEHTATUBHOTO pacIICIICHUS
NEPOKCUJIA BOJOPO/A B PACTUTENBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHasi pabora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTtopHas pa6ora «CpaBHEHHUE MTPOLIECCOB OPOKEHUS U TBIXaHUSD.

Tema 7. HacinencrBeHHass uH(popManus ¥ peajin3anus e€ B KJIeTKe

Peakuun MatpuyHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B pEAKLMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacienctBeHHo uHpopMmanuu. ['eHeTrueckuit
KOZI, €ro cBoucTBa. TpaHckpunuuss — MaTpuudblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancsiius u e€ sranbl. Yuactue TpancnoptHsix PHK B 6nocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KogupoBanwe amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

CogpemenHvle npedcmagienus o cmpoeruu 2enog. OpraHuszanus reHoma y
OPOKAapUOT U 3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy NpOKapwoT. I'mmoresa
onepona (®. XKako6, XK. Mano). Moaekynsipuvle mexanuzmvi SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi ceHos. Perynsaius oOMEHHBIX
npoleccoB B KiieTke. KileTouHblil roMeocTas.

Bupycsl — HekiieTouHbie GOpMBI KU3HU U 00JMraTHbie napa3uthl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpauckpunyus, peeepmasa, UHmezpasa.

BupycHpie 3a0oeBanus denoBeka, XMBOTHBIX, pactenuid. CIIN, COVID-
19, counanbHbie ¥ MEAUITMHCKUE MTPOOIIEMBI.

buoungopmamura: unmeepayus u ananruz ooavwux maccusos («bigdatay)
CMPYKMYPHBIX OUuosocuyeckux oanHvlx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6enxos. Cnocodovl 00cmasKu 1eKapcma.



JdeMoHcTpaunu

[Toptpetsr: H. K. Konbuos, 1. M. IBanOBCKHIA.

Tabmumel u cxembl: «buocunTte3 Oenkay, «I eHeTHUEeCKUN KOI», «BHUpychI»,
«bakrepuodarmn.

IIpakTuueckas padora «Co3naHne MO BUPYCay.

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii 1wk, ero mnepuoabl W peryisuus. Wutepdaza u  Mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekammux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHYEeCKHM  (MOCTMHUTOTHYECKHH), CHHTETHYCCKUH U
MOCTCUHTETUYECKHUM (TPEMUTOTHUECKHUI) MEpUObl HUHTEP(a3bI.

Martpuunsiii cunte3 JHK — permumkanus. Ilpunmunsr permmmkamuun JIHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAIIIEIBHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. CTpoenue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIH Ha0Op KJIETKHM — KapuoTUll. JIUTJIOWAHBIA W
rariouAHbeld  HaOOpbsl  XpoMocoM. ['omonoruunbie  xpomocoMbl. [lonoBbie
XpPOMOCOMBI.

Henenue xnetkn — wmuto3. CraguM MHTO3a W TPOUCXOASIIME B HUX
npoueccel. Tunsl muTo3a. KapuoknHes m nutokuHe3. buonornueckoe 3Ha4YeHHUE
MUTO3a.

Perynsiuus MUTOTHYECKOTO IUKIA KiIeTKH. [IporpamMmmupyemass KieToyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIMOHaNbHAs TeHOMUKA. Mexanusmul
npoaugepayuu, ougpepenyuposku, cmaperus u eudenu xiemox. «lugposas
K1emKay — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuun

Tabmuuel u cxembl: «KU3HEHHBIH LUK KIETKW», «Mutos», «CtpoeHue
xpomocom», «Permkanus JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl: «MUTO3 B KJIETKax
KOpEIIKa JTyKay.

JlabopaTtopnass  padora  «l3ydyeHwme  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpEnapaTaxy.

JlabopaTtopHas padora «Habmonenne MuTo3a B KJI€TKaX KOHUYMKA KOpeIlKa
JyKa (Ha TOTOBBIX MHUKpOIIpenaparax)y.

Tema 9. CTpoeHne u pyHKIIUN OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpraHU3MOB. OnHOKIETOYHbIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTpPOEHUS U JKU3HEACSTENBbHOCTH  OJHOKIIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpHUOBI, OJHOKIETOYHBIE
BOJOPOCIH, APyTHe NpOoTUCTHI. KoJIOHManbHbIE OpraHU3MBbl.



B3anMocCBs3b 4YacTeil MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAas, MexaHHdeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMN U pacloIOKEeHUs TKaHEH B opraHax pacTeHUH.

TkaHM KMBOTHBIX M 4ellOBeKa. THIbI KUBOTHBIX TKaHEW: AIUTEIUAIbHAs,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpoeHus, GyHKUUNA U
PacIONOKEHHs TKaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTeHuidl. Opranbl H
CHUCTEMBI OPTraHOB KUBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX XMUBOTHBIX. HapyxHbIi U BHyTpeHHUU ckener. CTpoeHue u
THUIIBl COEUHEHUS KOCTEN.

JIBKeHHe  OpraHuW3MoOB.  [IBH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUIHOE, JKTYTUKOBOE, pecHUYHOE. J[BM)KeHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONU3Mbl M HACTUM. JIBMKEHHE MHOTIOKJIETOYHBIX JXUBOTHBIX M YEJIOBEKA:
MblileyHasi cucrteMa. Pediiekc. CkeneTHbie MBI U UX padoTa.

[lutanne opranusmoB. IlormomieHue BOIBI, YIJIEKHCIOrO rasa H
MUHEpAJbHBIX BEUIECTB pacTeHUsIMH. lIuTaHue >XKMBOTHBIX. BHyTpHmosocTHOE U
BHYTPUKJIIETOYHOE TNuIIeBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTHeEIbl
NUIIEBAPUTENBHOTO TpakTa. IlumieBapurtenvHble xkene3bl. llunieBapurenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >xuBoTHBIX. [{uddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTKU. KoxkHoe nbixanue. /[prxarenbHasi HOBEPXHOCTb.
XKabepHoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa ueloBeKa. MeXaHW3M BEHTWISILUUM JETKUX Yy MNOTHI U
MiIeKonHUTarouX. Perynsamnus nprxanus. JprxatenbHble 00BEMBI.

TpancnopT BemIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUHU.
Tpancnopt BemiecTB y XKUBOTHbIX. KpoBeHocHass cucremMa W €€ OpraHsbl.
KpoBeHocHass cucrteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepala u €€ peryssinus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
KUBOTHbIX. CokpaTuTenbHble Bakyosudu. Opranbel BbleiaeHus. OuibTparus,
cekpenusi 1 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIJEICHUS.
CBs13b MOJIOCTH TE€JIA C KPOBEHOCHOM M BBIAECIMTENIBHON cucTeMamMu. Beiaenenue y



MO3BOHOYHBIX >KMBOTHBIX W yenoBeka. [louku. CtpoeHue u (yHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amMra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CHopsl
OakTepuii MW WUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUYHBIX pACTEHUH.
Kytukyna. CpeactBa nacCUBHOM M XMMUUYECKOW 3alIUThl. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot Oosnesned. IMMmyHHas cuctema 4denoBeka. KieTouHbld u
TyMOpaJdbHbIH WMMYHUTET. BpOXIEHHBIM M NPUOOPETEHHBIM crerudUIecKuit
UMMYHUTET. Teopus KiIoHalIbHO-celeKkTUBHOrO uMmmyHuteta (II. Dpnux, @. M.
bepuer, C. Tonerasa). BocnianiutrenbHble OTBETHI OpraHU3MOB. Posib BpOXKAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTs UM peryisiiuss |y OpraHusmoB. PaznpaxuMocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3zgpakumMocTe u  perymanus y
pacteHuii. PocToBbie BeliecTBa U UX 3HAYECHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeJbl. DBOIIOLNOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc u
pednexropHas nyra. besycioBHble 1 yCI0BHBIE pedIEKCHI.

I'ymopanpHas perymsiuus U 3HAOKPUHHAS CUCTEMA >KMBOTHBIX M YEJIOBEKa.
Kenespl HHIOKPUHHOM CHCTEMBI M WX TOPMOHBI. JleliCTBME TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucteM. [wumnoranamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuer u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHOB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cuctembl», «CTpoeHuEe CTeOIIs,
«CTpoeHHe JIHCTOBOM IUTACTHHKM», «TKaHM MKUBOTHBIX», «CKEIEeT 4YelIoBEeKay,
«IInmeBapurensHass cucrteMa», «KpoBeHocHass cucremay», «JlpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxa», «MplleyHas  cucrteMay,
«BpigenutenbHas cucteMa», «IOHAOKPUHHAs cHcTeMa», «CTpOeHHEe MBIIIIbDY,
«Mmmynurer»,  «KumeyHononoctHele», «(CxeMa  NHUTaHUS  PACTEHUN,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBI»,
«CTtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue N0XIeBoro uepssi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntun», «HepBHas — cuctema
MIIEKOTIUTAIONINX», «HepBHas cuctema uenoBekay, «Pedexcy.



O6opyoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpenapaTbl OJIHOKIETOYHBIX
OpraHMW3MOB, MUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMU
HACEKOMBIX, MTJIOKOXKHX, >KMBBIE AK3EMIULSIPbl KOMHATHBIX pPAaCcTEHUi, repOapuu
pacTeHHl pa3HbBIX OTHAEJIOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIIMM OECIO3BOHOUYHBIX JKMBOTHBIX, CKEJET 4YeJOBeKa,
o0opyAOBaHUE AJI JEMOHCTPAIMK MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacIierieHus Kpaxmaia u OeJIKOB Mol IecTBUEM (PepMEHTOB, 000pYIOBaHHE IS
JEMOHCTpAIMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
IbIXaTEJIbHBIX IBUKEHUN, MOJIETI TOJIOBHOT'O MO3Ta Pa3jJuYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeil paCTEHHII».

JlaGopaTopHasi pabora «/3ydyeHue TKaHE KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazmHokeHre 1 pa3BuUTHE OPraHNU3MOB

dopMbl pa3MHOMKEHHUsI OpraHU3MOB: Oecrosoe (BKIIOYas BEreTaTHBHOE) U
nojioBoe. Buasl  Oecronoro  pa3MHOXEHUs:  MOYKOBAaHUE,  CIOPYJISIHS,
dbparmeHTanys, KIOHUPOBaHHUE.

[lonoBoe pa3zmHoxeHwue. [lonoBble KIeTkW, wian rametsl. Meio3. Craaguu
Mmeno3a. [loBegenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMbICT
Melo3a M TO0JIOBOrO mpouecca. Melo3 M ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorenes y kuBOTHBIX. [10J10BBIE KENE3BI.
OO6pazoBanue U pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u 3MOpPUOHANIBHOE pa3BUTHE JKUBOTHBIX. CroOcOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHONIOTUsS — HAayKa
0 pa3BUTHU OpPraHU3MOB. Mopgocenes — 00Ha u3 2nasuvix npooaem SMOPUOTIOSUL.
Konyenyus mopghocenos u moodenu mopghoceneza. Craauum >MOpHUOTeHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bracmyna, munwi
onacmyn. OCOOEGHHOCTH JpOOJEHUS MIIEKONMUTAIONIUX. 3apOAbIIIEBbIE JIUCTKH
(racTpynsinust). 3akiajKa OpraHOB U TKaHEW M3 3apObIIIEBbIX JUCTKOB. B3aumuoe
BIMSHUE YacTe pa3BUBAIOIIEroCs 3apojbliia (dMOpPHOHANbHAS WHIYKIIWSA).
3aknagka TIUIaHAa CTPOEHHUS JKMBOTHOTO KakK pPeE3ylbTaT HEpapXHUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHOHAIBHOE pa3BUTHE Pa3IUYHBIX
(bhaKTOpOB OKpYKalOIIeH CpeIbl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHbI Tepuona. [lpsMoe wu
HenpsiMmoe pas3BuTHe. PaszButue ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX U
NO3BOHOYHBIX >KUBOTHBIX. bHOJIOTMYEeCKOEe 3HAYE€HHE MPSMOr0 W HENPSIMOIo



pa3BUTHUS, UX PaACIpPOCTpaHEHUE B IpUpoJe. Tumbel pocTa KUBOTHBIX. DAKTOPEI
PETYISIIIMU POCTA )KMUBOTHBIX U YesoBeka. CTaauu mocTaMOpHOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [lepuoasl oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

PasmHoxkeHnne u paszButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM 1MKie pacteHuil. OOpas3oBaHwe cmop B Ipolecce Menosa.
I'amerorene3 y pacteHuil. OIUIOAOTBOPEHUE U  PA3BUTHE PACTUTENbHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCTpamuun

IToptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuupel u cxembl: «BereratuBHoe pazMHOkeHHe», «Tumbl Oecrnonoro
pa3MHOXEHUs», «Pa3MHOXKEHHE XJIaMHUIIOMOHAIbD, «Pa3MHOXEHUE 3BIJIEHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «Xpomocomsl», «I['amerorenes», «CTpoeHue
AWIEKIETKH U crepMmaro3onga», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HEempsiMoe pas3BuTue», «Pa3BuThe MalcKoro xyka», «Pa3BuThe capaHumy,
«Pa3BuTne narymku», «J{BoilHOE OIJIONOTBOPEHHE Y IIBETKOBBIX PACTEHUI»,
«CTpoeHHE CEMSH OJHOJOIBHBIX U JIBYJOJBHBIX pacTeHUN», «KHU3HEHHBIA LUK
MOPCKOM  KamycTbl», <« Ku3HEHHbIW LHUKI MXa», <OKW3HEHHBIM  IUKI
NAroOPOTHHUKAY, «KM3HEHHBIN [TUKIT COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaThl SHUIEKIETOK U
CIIEpMaTo30U10B, MoAenb « LUK pa3BUTHS JIATYIIKI.

JlabopaTopHasi padora «/3yyeHue CTpOEHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuueckass padora «BbIABIEHHME TNPU3HAKOB CXOJICTBA 3apPOIBILICH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopunass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIHUX
pacTeHun».

Tema 11. I'eHeTnka — Hayka O HaCJeACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHM3MoB

Hctopus cTaHOBIEHUS M pa3BUTHS TE€HETUKH Kak Hayku. PaGoter T
Menpnens, I'. ne ®@puza, T. Moprana. Poiab 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTHUU
renetuku. Pa6orer H. K. Konerioa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE MMOHATHS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATHBHBIE NPU3HAKHA, JOMUHAHTHBIA W PEUECCUBHBIN
NpU3HAK, TOMO3UTOTa, TETEPO3UT0TA, YNCTAsI JIMHUS, TUOPHUIBI, TEHOTHUII, (DEHOTHTI.



OcHOBHBIE ~ METOJIbI ~ TEHETHKH:  T'HOPUIOJIOTMYECKHM,  IIUTOJIOTHYECKHUH,
MOJIEKYJISIPHO-T€HETHUECKHU.

JleMoHCTpanuu

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komnsos, H. H.
Baswiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToAbl TeHETUKNY», «CXeMbl CKPEITUBAHUS.

JlabopaTtopnas paGora «/[po3odpuna Kak OOBEKT TE€HETUYECKHUX
UCCIIEOBAaHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBaHue. IlepBplli 3akoH MeHaenss — 3aKoH
eAMHO00pa3usi THOPUIOB MEePBOTO MoKoJaeHus. [IpaBunio qomuHUpoBaHusa. Bropoit
3aKOH MeHaenss — 3aKOH paculleuieHus: Npu3HakoB. lluTonormyeckue OCHOBBI
MOHOTHOPUTHOTO CKpeluBaHus. [ umore3a 4ucToTh ramer.

AHanu3upyroniee ckpemuBanue. [I[poMexxyTouHblid XapakTep HacleJOBaHMUS.
Pacuiemnienrie npu3HaKoB MPU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. TpeTtuil 3akoH MeHens — 3aK0OH HE3aBUCUMOTO
HacJeqOBaHUsA  IPU3HAKOB. [uTomornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUSI.

CuermnienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuermieHHoe
HACJEJOBAaHWE TI'€HOB, HApyUIEHUWE CLEIUICHUS MEXAYy Ie€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHU3M OIpEAEIEHUs oia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIII M reTeporaMeTHbIM Moji. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue nmpu3HaKkoB, CLIETUIEHHBIX C ITOJIOM.

I'enoTun kak nenocTHas cucrema. [lneiiorponus — MHOKECTBEHHOE JAEHCTBUE
reHa. MHOXECTBEHHBIM amienu3M. B3aumopaeicTBue HeaIeNbHBIX T'€HOB.
KomniementaprocTs. Onuctas. [lonumepus.

I'eHeTHYECKHMIT KOHTPOJIb PA3BUTHS PACTEHUMN, MUBOTHBIX M YEIOBEKa, a
Takke (PU3NOJIIOTMYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTHUBHBIX ()YHKIIMA.
['eneTnueckre MeXaHU3Mbl CUMOHMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IMH
— TapasuT» U «XO3IMH — MHUKpOOHOM». ['eHeTHdyeckue acneKkThbl KOHTPOJS U
M3MEHEHHMsI HACJIe/ICTBEHHON MH(GOPMAIINU B TTOKOJICHUAX KJIETOK U OPraHU3MOB.

JdeMoHCTpamuu

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

Tabmumpl u cxemsl: «IlepBwiii 1 BTOpoit 3akoHbl Menaens», « Tpetuii 3akoH
MeHnnens», «AHanu3upymollee CKpeluBaHue», «HenomHoe aoOMUHUpOBaHHEY,
«CrerieHHOe HaclieJoBaHWE TPU3HAKOB Y Jpo30uiibl», «['eHeTuka Tmoiay,



«Kapuotun denoBeka», «Kapuotun npozodunsl», «Kapuotum OTHIBD,
«MHOXECTBEHHBIN aJUIENIN3M», «B3auMo1eicTBUE TEHOBY.

O6opynoBanue: MoOHAeNb JJis JEMOHCTpPAllMd 3aKOHOB €IWHOO0Opa3us
ruOpuI0OB TIEPBOrO TOKOJIGHHMS] W paclICIUICHUs MPU3HAKOB, MOJENb s
JEMOHCTpAllMd 3aKOHA HE3aBUCHMOTO HACIEJOBAaHUS MPU3HAKOB, MOJENb s
JEMOHCTpAllMy CUEIJIEHHOIO0 HACJIEJOBAaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MuKpomnpemnapart: «Jpo3odumay.

IpakTnueckas padora «/I3ydyeHue pe3ynbTaTOB  MOHOTHOPUIAHOTO
CKpEIIUBAHUS Y IPO30(PUITBI».

IIpakTnueckas  padora  «l3ydeHnwe  pe3ynbTaToB  AUTHOPUAHOTO
CKPEIIMBAHUS Y IPO30PUITBI».

Tema 13. 3aK0HOMEpPHOCTH NU3MEHUYNBOCTH

BzaumoneiictBue reHotuna u cpeasl npu  (GopMupoBaHMM (DEHOTHUTA.
N3meHunBOCTh Mpu3HakoB. KauecTBEHHbIE U KOJWYECTBEHHBbIE MPU3HAKU. Buabl
M3MEHYMBOCTHU: HEHACJIEICTBEHHAs] U HACJIEACTBEHHAS.

MopaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (hopMUpOBaHHUH
MoauUKaMoOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psan u BapuanmoHHass kpuBas (B. Horanncen). CpoiicTBa MOau(UKAIIMOHHON
U3MEHYUBOCTH.

I'enoTnIMYeCcKass N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunbl reHOTHITNYECKO M3MEHUYHMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOuHaTuBHAsT M3MEHYMBOCTh. Melo3 M TOJOBOM TMPOIECC — OCHOBa
KOMOWHATUBHON U3MEHUYNBOCTHU. PoJIb KOMOMHATUBHOM U3MEHYUBOCTH B CO3aHUU
reHeTHYECKOro pa3HO0Opa3us B Mpejiesiax OJTHOTO BUA.

MyTannMoHHass W3MEHYMBOCTh. BHIBI MyTanuil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBAaHHbIE MyTaluuu. SaepHble U
qUTOIUIa3MaTH4ecKkue Mytanuu. CoMaTHYecKHE W TMOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUSI MyTauuil. MyTareHsl M WX BIHSHUE Ha OPraHU3MBbl.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIIOB B
HacieacTBeHHoW u3MmeHuynBoctu (H.M. BaBunoB). BuesnepHas M3MEHYHMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxa U SNUSEHOMUKA, pOJb dNUSEHEeMUYeCKUX Gakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JdeMoHCTpamuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabmuuer u  cxembl: «Bungbl u3MmenunBoctu», «MoaudukamoHHas
U3MEHYUBOCTH, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuey, «I'eHeTnyeckue 3a00JeBaHus YeIoBeKa», « Buabl myTammiin.



O6opynoBanue: XuBble W TrepOapHbIE 3K3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (poTorpadum) >KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(PUKAIUOHHON M3MEeHYMBOCTU. llocTpoeHue BapHalMOHHOTO psga U
BAPUALIMOHHOW KPUBOWY.

I[pakTnueckas padora «Mytaruu y aApo3odunasl  (HA  TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4yesioBeKa

Kapuotun denoBeka. MexayHapoaHas mporpaMMa HMCCIEAOBaHUS T€HOMa
yenoBeka. MeToabl  M3y4YeHUsT TEHETMKH  4YeJOBEKa: T'eHEeaJOTMYeCKuH,
OJIM3HEIIOBbIH, UTOT€HETUUECKHUIA, NOMYJISILIMOHHO-CTATUCTUYECKH,
MOJIEKYJISIPHO-T€HETHUECKHU. CoBpemeHHOE ONpeIeNICHHE r€HOTHUNA!
NOJIHOTEHOMHOE CEKBEHHUPOBAHUE, F€HOTUIIMPOBAHHE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a00ieBaHus YesioBeka. | eHHbIE U XpOMOCOMHBIC
O0one3HH 4YenoBeKa. boJIe3HM C HACIEICTBEHHOM MPeapacioioKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKH B MPEIOTBPALIEHUH U JIEYEHUU T'€HETHYECKUX
3a0oneBaHuil yenoBeka. Meauko-reHeTndeckoe KOHCyIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpys3a». JTUYECKHE ACIEKThl MCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHUS FT€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckre (akTopbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH 4YeJOBEKa K
bu3HYecCKOMY U XUMHUUYECKOMY 3arpsA3HEHUIO OKpYsKaroliei cpeabl. I'eneTnyueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCTpamuu

Tabnuuel 1 cxembl: «Kapuotun udenoBeka», «MeToabl U3ydyeHUS T€HETUKH
yesioBekay, «I 'eHeTnyeckue 3a00JeBaHUs YETIOBEKay.

IIpakTnuyeckas padora «CocTaBleHHE U aHAIU3 POJTOCIOBHON».

Tema 15. Centekuusi opraHu3sMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHHE CEIEKIMH M JIOMECTHKAIIHMH.
Yuenne H. W. BaBunoBa o IleHTpax mNpOUCXOXKICHUS H MHOT000pa3us
KyJIbTYPHBIX pacTeHHil. Ponb cenekiuu B CO3IaHUM COPTOB PACTEHUN M MOPOJ
#uBOTHbIX. CopT, mOpoAa, IUTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HaciencTBeHHOM wu3MeHunBocth H. WM. BaBuioBa, ero 3HaueHue s
CEJICKIIMOHHON paboThI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBIM OTOOp: MacCOBBIM H
WUHIVBH1YaJbHbIN. Oranbl  KOMOWHAIIMOHHOM  CEJEKIIHH. Hcnbrtanue
Npou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OIEHKH
(dbeHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOW  paboThl.
PaninanimoHHbIl 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMil y KyJbTYPHBIX



dbopm opranuszmMoB. Hcrmonb30BaHHE TEHOMHOTO PEAAKTUPOBAHHUS M METOJIOB
pexomOuHaHTHRIX JIHK 115 momydeHus ucXoHOTo Matepuaa sl CeJIeKIIUH.

[lomyuenue HOJINTUIOUIOB. BuyTtpusunoBas rUOpUIU3ALIHSL.
bnuskopoacTBeHHOE — CKpelnMBaHWe, wWid  UHOpuaAuHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayropuauHr. ['erepo3uc u ero npuuuHbl. lcnonp3oBanue
rerepo3uca B cenekiuu. Otnanénnas rubpuausanusa. [Ipeogonenue Oecruiomus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHHS CENIEKIINN PACTEHUI U KUBOTHBIX. «3e1éHast
DesoNoOYULY.

CoxpaHeHue U M3y4eHHE N'eHETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTCHHU H
UX JUKAX  pOIMYed I CO3aHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYIbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yeax YIyduleHUs Cyuecmsayioumux u co30aHus HoO8blX NoOpoo, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCIeO008aHUl,
nepeooswvix uoeti u nepcneKmueHblX MmexHoL02UlI.

JdeMoHCTpamuu

[Toptpeter: H. W. BaBumos, M. B. Muuypun, I'. JI. Kapneuenko, II. Il
Jlykwsinenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

Tabnuiel u cxembl: «L{leHTpBI MPOUCXOKIECHUS U MHOTO0Opa3usi KYJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSAOB B HACIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metoapl cenexkuuny, «OtnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHue METOI0B CEJICKIIUN PACTEHUI».

IIpakTuyeckas padora «IIpuBrBKa pacTeHU».

Jkckypceusi «OCHOBHBIE METOIbl W JIOCTHKEHHS CEJIEKIUU PAaCTeHUl U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJIMYHOE XO35SUCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LICHTPA)».

Tema 16. buoTexHo0rus 1 CHHTeTHYECKasi OMOJI0TUsA

OOBEKThI, HCHOJIb3yeMble B OMOTEXHOJOTHH, — KIETOYHbIE W TKaHEBbIC
KyJbTYpHI, MHUKPOOPTraHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpagumonHas
OMOTEXHONOTHA:  XJIeOOMEeUeHne, TMOMYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOAeNe. Mukpobuonornyeckuid cuHTe3. OOBEKTHl MHUKPOOHOJIOTUYECKUX
texHonoruii. [IpousBoacTBO Oenka, aMUHOKUCIOT U BUTAMHUHOB.

Co3nanue TEXHOJOIMil U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MTOJYUYEHHS] OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KallluX He BCTpeUaroluecs B Mpupoie OMOCMHTETUYECKHUE My TH.



Knerounass mnkeHepusi. MeToqbl KyJbTypbl KJIE€TOK U TKaHEW pacTeHUU M
k®uBOTHBIX. KpmobGanku. Comarnueckas TuUOpUAM3AIMSI HW  COMaTHUYECKHUU
sMOpuorene3. lcmonp3oBaHWe TalIOWAOB B CEJIEKIUM pacTeHuid. [lomyuenue
MOHOKIOHAIbHBIX anmumel. Mcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyuHne. VICKYCCTBEHHOE OIUIOAOTBOPEHHE. PeKOHCTpyKIus
SUIEKJIETOK W KJIOHUPOBAHHUE >KMBOTHBIX. METO/ TpaHCIUIAHTALMU SIAEP KIIETOK.
Texnonocuu 0300pP06IeHUS, KYJIbMUBUPOBAHUS u MUKDOKIIOHANIbHO20
DPABMHONCEHUSL CENbCKOXO3AUCMBEHHBIX KVIIbMYP.

XpoMOocOMHasi W TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha W
koHcTpyupoBanue pekomouHaHnTHbIX JIHK. Cozoanue mpanceennwvix opeanuszmos.
JIoCTMKEHMsT M TMEpPCHEKTUBBl  XPOMOCOMHOM U TEHHOM  MHXCHEPUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIeMbl TeHHOW WHKCHEPUH.

MenunuHckue 6uorexnonoruu. [loctrenomnas nudposas meauruHa. [TIP-
JTUarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLCHTPUYECKUNU aHAJIM3 MpoTeoMa
YyeJoBeKa JIS OLEHKU COCTOSIHMS €ro 3/10pOBbs. VCHoib30BaHHME CTBOJIOBBIX
kinerok. TapretHas Tepamus paka. 3D-OuoumkeHepust i1 pa3pabOTKH
(GbyHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3IaHHUS KOMIUIEKCHBIX
TKaHEH COYEeTaHWEeM TEXHOJOTHH TPEXMEpPHOTro OHMOmpUHTHHTA W cKaddoyTuHra
JUISL pELICHUs 3a1a4 IEPCOHATTM3UPOBAHHON MEIUIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIE€JIbI0 oOecrnedyeHus: KOMOWHHPOBAHHOM
3ammuTel OT Bo3Oymuteneid OPBU, ycTaHoBieHHWE MOJEKYISPHBIX MEXaHHU3MOB
¢dbyukuonupoanus PHK-conmepxanux BUpPyCOB, BBI3BIBAIOIIUX OCOOO OIACHBIC
3a00JIEBAHHUS YEIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabmuipl 1 cxembl: «Mcronb30BaHUE MUKPOOPTAaHU3MOB B MPOMBIILICHHOM
pou3BOACTBEY, «KieTounast uHxeHepus», «l eHHas HHKECHEPUS».

JlabopaTopHasi padoTa «/3yueHrue 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTuyeckasi padora «llonydeHne MOJTOYHOKUCITBIX IPOTYKTOBY.

Ikekypeusi «buoTexHosorusi — BaxkHEHWIIas MPOU3BOAUTENbHAS CHUJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE MMPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaeHne W pa3BUTHE IBOJIOIMOHHBLIX TMpPeJCTABJIEHUH B
OoMoJIorum

OponormonHas Teopus Y. JlapBuna. Ilpeamochlik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas nesatesbHocTh Y. JlapBuHa.

JIBYOKyIIME CHITBI 3BOJIIOIMHY BUIOB 10 Y. JlapBuHY (BBICOKAsi HHTCHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJICICTBEHHass HM3MEHYHMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIM U UCKYCCTBEHHBIN OTOOD).



Odopmnenne cuHteTnuecko teopuu sBomoruu (CTD). HeirpanbHas
teopus dBomtonuu. CoBpeMeHHas JBONIONMOHHAS  Ouojorusi. 3HauYeHUE
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JleMoHCTpamuun

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, W. 1. llImansraysen, [x. Xonaein, . K.
benses.

Tabmumer u  cxembl: «Cucrtema xuBoi mpuponbl (o K. Jlunuero)»,
«JlectHunia xuBBIX cymecTB (o Jlamapky)», «Mexanusm (HopMupoBaHHUS
npucrocoOJieHnid y pacTeHuii ¥ >kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra nyremectsus Y. lapsuna», «Haxonaku Y. Jlapsunay, «Dopmbl 60pbObI
3a cymectBoBaHue», «lloponbl romybeity, «MHoOroodpasue KyibTYpHBIX (GopM
KarycTbD», «[lopoasl moManrHuX XKUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUIIOB
(mo Y. J[lapBuny)», «Cxema COOTHOILIEHHUS MABWXKYIIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TIOJIOKEHHS] CHHTETUYECKON TEOPUH 3BOJTIOLIUN.

Tema 2. MUKPOIBOJIIONNS U €€ Pe3yJibTaThI

[Monynsuust Kak 37I€eMEHTapHas e€JuHULA 3BOMIOLUH. COBpPEMEHHBIE METObI
OLICHKH TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuil. M3Mmenenue
reHopoHJa TOMYJISIMU KaK DSJIEMEHTApHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro papHoecus J[x. Xapau, B. BaiinOepra.

OnemeHTapHble (AKTOPBI (IBUXKYIIUE CHUJIBI) HSBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHatuBHass u3MeHYUMBOCTh. [[pelid reHoB — ciydaiiHble
HEHANPaBJICHHbIE HW3MEHEHMs] 4YacToT ajuieled B monmyimsauuax. Oddexr
ocHoBatens. JIgpgexm oOymuliounozo eopaviuka. CHUdCEHUe 2eHemu4yecKo2o
pasnoobpasusn: npuyunsl u cireocmsus. llposenenue s¢pgpexkma Opeticha cenos 6
bonvuwux U manvlx  nonynayusx.  Mwurpamuu.  V3oisius  TOMYJISIIIHA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoIorHYecKas (pernpoayKTUBHAS).

EcrectBennsiit otOOp — HampaBisomui (HakTop SBOIOIUUA. DOpPMEI
€CTECTBEHHOTO  OTOOpa:  ABWXKYIIWNA, CTAOWIM3UPYIOIIUMNA,  pa3pbIBAIOIIMIMA
(nm3pynTuBHbIN). [lomoBoit oT00p. Bo3HUKHOBEHHE W HSBONIOIUS COIMATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONeHHOCTh ~ OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIHUH.
Bo3nukHoBeHHne — mpucnocoOieHuit y  opraHu3moB.  Apomopdo3bl U
uanoanantanuu. [lpuMepsl npucrnocoOIeHu y opraHu3MoB: MOPGOIOTHYECKHE,
¢dbusnonornyeckue,  OMoXuMUyeckue,  moBeAeHUeckue.  OTHOCHUTEIBHOCTH
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpazoBanue Kak pe3yiabTaT
MUKpo3BoJtoniny. M3onsiuus — kiodeBod dakrtop BumoobOpazoBanus. Ilytu u
CrIocoObI BU1000pa30BaHUS: aJJIONaTPUUIECKOe (reorpacduueckoe),



CUMITATPUYECKOE (aK0JOTHYECKOE), «MTHOBEHHOE» (monuruIonAN3aus,
rubpuauzanus). JJuTeTsHOCTh BOJIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GpOpMUPOBAHUS OMOIOTUUECKOTO Pa3HOOOpa3usl.

Ponbp  »BonmtonMoHHONW OWONOTMM B pa3pabOTKE HAYYHBIX METOJ0B
coxpaHeHus: 6MopazHoo0pasusi. MUKPOIBOIIOLUUS U KOIBOJIIOLHUS MMAPA3ZUTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBLOBI C HEH.

JdeMoHCTpamuu

IToptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuuper m cxembl: «MyTalmoHHass HM3MEHYUBOCTHY, «llomynsimonnas
CTpYKTypa Bula», «Cxema MposiBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyine
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MOMYJAlNA CeBAaHCKOM (openny,
«[eorpadmyeckas M3ONSAIUS  JTUCTBEHHUIIBI CHUOUPCKOM U JTUCTBEHHUIIBI
naypckoity, «IlonmyasiuiuOHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «Cxema
JEUCTBUSL E€CTECTBEHHOTO 0TO00pa», «PopMbl OOpPHOBI 3a CYIECTBOBAHHEY,
«npycTpuanbablii MenaHu3M», «KuBble uckonaemsie», «[lokpoBUTENHCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX,
«Dusmnonoruueckue ananranun», «lIlpucrnocoOreHHOCTH OpPraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kpurtepuu Buna», «Bunbl-nBoriHukn», «CTpykTypa BHAa B
npuponae», «CrnocoOsl BUaooOpazoBanus», «l'eorpaduueckoe BuA00Opa3oBaHHE
TpEX BUAOB JAHIBIIICH», «DKOJIOTMYECKOE BHUA000pa30oBaHUE BUJIOB CHHHID,
«[Tonurmonasl pacteruit», «KamycTHo-peneuHbIii THOPHIY.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL 1
3Bepeil C MpuUMepaMu Pa3IMYHBIX MPUCTIOCOOJICHHI, dYydesla NTHI[ U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUW OJIM3KUX BHUJIOB, 0O0pPa30BABIIMXCSA
Pa3TUYHBIMU CITIOCOOAMH.

JlabopaTtopnas paGora «BrbisiBIeHHEe W3MEHYMBOCTH Y OcCOO€d OJHOro
BUJIA».

Jlabopatopnas  pabora  «lIpucnocobienus  OpraHmMsmMoB U HX
OTHOCHUTENIbHAS 1EJIECO00Pa3HOCTDY.

JlabopaTopHasi pa6ora «CpaBHeHHE BHUIOB 10 MOP(OIOTHIECKOMY
KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJIbTaThI

Meroael u3ydyeHHs MakposBojouuu. llaneoHTonornueckne  METOIBI
u3ydeHust oBojiouuu. [lepexomupie QopMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpadguueckue metroasl uzydeHus sBoitouud. CpaBHeHue QIOpH U
dayHsl MaTepuKoB M OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bunbl-
SHIEMHUKHU U PEHKTHI.



OMOPHOJIOTUYECKUE U CPaBHUTEIBHO-MOP(OIOTHYECKNE METOIbl U3YUECHHS
HBOMMIOIMHU. ['eHeTHueckue MeXaHU3Mbl DSBOJIOIMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aHAJOTMYHBIE  OPTaHBbI.
PynumenTtapubie  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe  METOJIbl  M3YyYEHHS  HBOJIOIUU.
['omonoruunbie TeHbl. COBpeMEHHBIE METOABl MOCTPOCHUS (UIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUU U IBOJIIOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWIa) SBOJIOIUU. [Ipunyun cmenvl yHkyui.
HeoOpaTtumocTs 3Bomtonnu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIIUH.

JdeMoHCTpamuu

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuuel 1 cxeMbl: «DUITOTEHETHUECKUI DS JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Crteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTHHEHTOBY,
«PenukThly, «HaudanmpHble cTaauu 5SMOpPUOHAIBHOTO PAa3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMUHbIE W AaHAJOTWYHBIE OpraHel», «PyaumeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YeEJIOBEKa M IIKMMIIaH3e», «lIaBHBIE
HaIPaBJICHUS 3BOJIOLHNNY, «OO0IIME 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIEKIIUH, repOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJIS’KA TOMOJIOTHYHBIX, aHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe ;KU3HHU HA 3emule

HaydHbple TUMOTE3bI MNPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcnepmusi. [loHay4dHble TpeICTaBICHUSI O 3apPOXKICHUU KU3HU (KpEallMOHU3M).
['unoTe3a NOCTOSTHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBep)keHue onbiTamu .
Penu, JI. Cnannanmanwu, JI. [Tactepa. [IpoucxosxaeHue sKM3HA U aCTPOOHOJIOTHSI.

OcHoBHBIE ATaIbl HEOpPraHWYeCKO HBOJIIOIIHH. [Tnanerapnas
(reosmoruueckasi) HSBOJIONMSA. XUMHUYECKass HSBOJIOLUA. AOWOTEHHBIA CHUHTE3
opraHudeckux BemecTB U3 Heopranmudeckux. Ombitr C. Mwumnepa u I'. HOpu.
OO6pazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepBarnas rumnoresa A. .
Omnapuna, runoTre3a nepBU4HOro OyiapoHa k. XosnjaeitHa, reHeTHYeCKasi TUIIOTe3a
I'. Mémnepa. PubGo3umbl (T. Uek) m rumoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emun u metonsl e€ wuszydyeHus. Vckomaemble OpraHHuecKue
octatku. ['eoxpononoruss u e€ wMeroabl. OTHOcUTENbHAsT H aOCOJIOTHAS
reoXpoHOoJIOTHs. ['eoXpoHOoIOornyecKas mKaia: 30Hbl, SPbl, HIEPUOBI, STTOXH.



HavanpHbpie 3Tanbl opraHuyeckol sBoitouuu. [losiBIeHHE W 3BOMIOLHUS
NEPBBIX KIETOK. DBOMIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE TMEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJIor MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOMIOIMOHHOE MPOUCXOKICHUE
BUpycoB. IIpoucxokieHne MHOTOKIETOYHBIX OpraHu3MOB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUU BBICHIMX pacTeHuil. OCHOBHBIE apOMOPQO3bI
pactennii. Bwixon pacrenuid Ha cymy. [losBiieHHWE CIIOPOBBIX pAacTEHUN U
3aBoeBaHue uMHU cymu. CemeHHble pacTeHus. [IpoHcxoxkaeHue LBETKOBBIX
pacTeHui.

OcHOBHBIE ATalbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. Benyickas dayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbIe )KUBOTHBIE. JKU3Hb B BOJE. DBOJIIOLUSA TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuii U pentwimid. [IpoucxokaeHue MICKONMUTAIOIINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
N03BOHOYHBIMU KUBOTHBIMU CYUIU.

PasButre xu3HM Ha 3eMje MO 3paM U MEpUOoJaM: apXel, MPOTEPO30il,
nmajgeo3oi, Me3030H, KaifHo30W. OOmas XapakTepuCTHKa  KiIuMaTa |
reoJIOTMYecKuX TmporeccoB. [losiBIeHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yclIOBUs U BIUSHUE HA TA30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHHUSI — 3KOJOTMYECKHE KpHU3UCHl Ipouuioro. [IpuuuHel u
CJIEACTBUS MAacCOBBIX BbIMUpaHU. COBpEMEHHBIN SKOJOTMYECKUH KpPHU3UC, €ro
ocodenHoctu. [Ipobiema coxpanenus 6mopazHoodpas3us Ha 3emiie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIuUINB KiaccupuKaiuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. [lactep, . 1. Meunukos, A. U.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpe! 1 cxeMbl: «Cxema ombita @, Penny», «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO caMo3apokIeHus xu3Hu», «Cxema ombita C. Mwmepa, I'. FOpmy,
«JTampl  HEOpPraHWYECKOW  3BomoUun»,  «l'eoxpoHosOorMyeckas  MIKaliay,
«HadanpHble STalbl OPraHUYEcKOM 3BOMIOLUNY, «CxeMa 00pa30BaHUS DYKapUOT
nytéM cumOuorenesa», «Cucrema >XUBOM mnpupons», «CTpoeHHe BuUpycay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHoroksierounsie Boaopocin», «Mxu», «llanopotHukn», «l onocemMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUS >KUBOTHOIO
Mupa», «Apomopdo3bl KUBOTHBIX», «lIpocTeitmuey, «KuieyHonoaocTHBIEY,
«ITnockue YEPBUY, «YUneHucroHoruey, «PbIOBIY, «3eMHOBO/THBIEY,



«IIpecmbikaromuecs», «lItuupy», «Miekonutaromue», «Pa3Butue XU3HH B
apxenuckou spey», «Pa3BuTHE KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE )KU3HU B
MAJICO30MCKON 3pey», «Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B
KaiiHO30MCKOM 3pey», «COBPEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTAENOB, KOJUIEKIUH
HACEKOMBIX, BJIAXKHBIE MMPENapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOXKMX, CKEJEThl IT03BOHOYHBIX JKUBOTHBIX, 4Yydella NTUL MU 3Bepew,
KOJUIEKIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBbIX, MYJSDKH OpPraHMYeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  snabopatopnas  paGora «MoaenupoBaHue  ONBITOB
Muiepa—tOpu 1o u3y4eHnto abMOreHHOTO CUHTE3a OPraHNYeCKUX COCIMHEHUH B
NEPBUYHON aTMOchepey.

JlabopaTtopHass pabdora «/I3yueHue M ONHCaHUE MCKONAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IlpakTuueckass padora «l3yueHne 0COOCHHOCTEH CTPOCHHS PaCTCHUM
Pa3HbBIX OTZIEIIOBY.

IIpakTnueckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPONOIeHe3

Pa3znensl 1 3agaun aHTPONOAOTUA. METOIbl aHTPOTIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUN O IMPOUCXOXKICHUHU 4YeloBeKa. PenurnosnHsbie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CX0ACTBO YeNoBeKa C )KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHYECKUE, AMOPHUOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMUYECKHE,
noBefeHyeckre. OTINYMs YeI0BEeKa OT )KMBOTHBIX. [IpAMOX0KIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE T'OJOBHOTO MO3ra U BTOPON CHTHAJIIBHON
CUCTEMBI.

JBuoxyiue cuiibl (pakTopbl) aHTPOIIOTEHe3a: OMOJIOTMYECKUE, COI[MaIbHbIE.
CooTHolIeHre OMOJOTUYECKUX U COLIMATBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OcHOBHBIE CTaJuM aHTpoIoreHe3a. PanHue dYenoBekooOpa3Hbie O00€3bSHBI
(POKOHCYJIIBI) ¥ paHHUE TOHTHUIBI — OOIIUE PEIKH YeTIOBEKOOOpa3HBIX 00€3bsiH U
JMroJiei. ABCTPaJONUTEKH — ABYHOTHE MpEAKH Jrofei. UernoBek yMelbli, MepBbie
W3TOTOBJIICHUSA OPYyAUN TpyAa. YenoBeK NpsSMOXOISIIAN U TEPBbIA BBIXOJ JIKOJIEH
3a mpenensl  Adpuku. YenoBek reimenbOeprckuii  —  oOmMA  MpesoK
HEaHJIepTaIbCKOr0 YEJIOBEKA M 4YeJIOBEKa pa3yMHOro. YejaoBek HeaHIIepTaIbCKUI
KaK BHUJ JIIOJIEH XOJOAHOro KiumaTta. YenoBeKk pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKMN YEJIOBEK, OCBOEGHHWE KOHTHMHEHTOB 3a Tnpenenamu AdQpuku.
[TaneoreneTuka 1 NajseoreHOMHUKA.



DBOJIOIUS COBPEMEHHOT0 uejioBeka. EcTecTBeHHBI OTOOp B MOIMYJSALMSIX
yesioBeka. MyTalnuoHHBIN Tiporiecc U noaumopdusM. [lonmynsuroHHBIE BOJHBI,
npeid renoB, murpamus U «3h(EeKT ocHOBaTENS» B MOMYJALMIX COBPEMEHHOTO
YeJ0BeKa.

Yenoseueckue pachbl. Ilonstne o pace. bosbline pacbl: €BpOINEOUIHAS
(eBpasmiickasi),  aBCcTpajo-HErpougHasi  (dPKBaTOpHaJIbHAs),  MOHITOJOHIHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelneHHs 4eloBeKa MO IUIAHETE.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IprcniocOONEeHHOCTh YeJoBEKa K pa3HbIM YCJIOBHUSIM OKpYXKAloUIeH Cpeibl.
Bnusinue reorpaduueckoit cpenpl UM Apeiida reHoB Ha Mopdoioruio U
(U3HOJIOTHIO YEeIOBEeKa.

MexaucuMIUIMHApHBIE ~ METOJIbl B (usnueckol  (OMOJIOTHUECKON)
AHTPOIIOJIOTHHU.  OBOJIOLUMOHHAS  QHTPOINOJOTHS W MaJIEOAHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJALUi. bruoconuanbHble UCCIENOBAaHUS MPUPOIBI YEJIOBEKA.
HccnenoBanrie K03BOTIONUH OUOJIOTMYECKOTO M COLIMATIBHOTO B YEJIOBEKE.

JdeMoHCTpamuu

[Toptpetsr: Y. JapBun, JI. JIuku, A. 4. Porunckui, M. M. I'epacumos.

Tabnuuel u cxembl: «MeTobl aHTPOTIOIOTUNY, «[ 0JIOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3a)», « DBOJIIFOLUOHHOE
IpEBO  4YeJOBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
npsAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heannepranbup», «KpoMaHbOHLIBDY,
«IIpenku yenoBeka», «ITarbl IBOITIOLMHI YEIOBEKA», «Packl 4eIOBEKay.

O6opynoBaHue: MyJSDKHM — OKaMEHEJIOCTEH, MpPeaIMEeTOB MaTepUalbHOM
KyJIbTypbl TPEAKOB 4YeJOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOIOTUYECKUMU U OUONEHCKUMHU CIOK€TaMU TPOUCXOXKJEHUS dYeJIOBeKa,
dboTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKAa, CKEJIET YeJIOBEKa, MOJIEIh
yeperna 4YeJOoBEKa W Yeperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTHU
[IMMIIaH3€, MOAEIH TOPCa MPEIKOB YEJIOBEKa.

JlabopaTopHasi padora «l3yueHue o0COOEHHOCTEH CTPOCHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPSAMOXO0KICHUEM).

IIpakTuueckas padora «/3yyeHue S3KOJOTrMUYECKUX aJanTalui 4eT0BEKay.

Tema 6. Jxojormsi — HaAyKa O B3aMMOOTHOUIIECHHUSAX OPraHU3MOB U
HAJIOPTraHU3MEHHBIX CHCTEM C OKPY KaIoIel cpeaoi

3apoxaeHre U pa3BUTHE dKoJoruH B Tpyaax A. I'ymOonbpnara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMHU HayKaMHU.



Mertonbr skonoruu. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B JKOJOTHU:
NpUpOAHbIE M JabopaTopHble. MojenupoBaHue B JKOJOTHMH. MOHUTOPUHT
OKpY>KaroIel Cpeibl: JIOKAIbHBIN, pEeTHOHATBHBIN U TJI00ATBHBIH.

3HaueHUE DKOJOTMYECKUX 3HAHUW I YeJOBEKa. KOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBa CBSI3€M dyeloBeuecTBa ¢ Npuponoil. dopmupoBaHue
AKOJIOTUYECKOH KYyIbTYpbl U 3KOJIOTHUECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCTpamuu

[Toptpersi: A. I'ymGonear, K. ®@. Pynee, H. A. Cesepros, D. ['exkkensb, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxembl: «Pasznensl skojorumy», «MeTtonbl 3konorumn», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeab».

JlabopaTopHas padora «3yuyenue METOJ0B AKOJIOTHYECKUX
UCCIIEOBAaHUI.

Tema 7. Oprann3mMsbl 4 cpeaa OOUTAHUA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH ux naeictus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpoIorenHbie. Oo1ue
3aKOHOMEPHOCTH JEHCTBUSL dKojornueckux ¢akropos. [Ipasuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopel. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHil M JKMBOTHBIX IO OTHOLIEHHMIO K cBeTy. CHUrHajabHas poJib CBETA.
DoTONEePUOIN3M.

Temmnepatypa kak »skojiorudeckuit ¢akrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skomorumdeckuit Qaktop. IlpucmocobneHust pacteHUd K
noJep>kaHuio BogHoro Oananca. Knaccudukanus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6enust >)KkMBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIlIHAas, TOYBEHHAs,
rlyOMHHasT  TOJAMOYBEHHAas, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHYECKHE
0COOEHHOCTH cpell obOuTaHus opranu3mMoB. [IpucrnocoOieHuss OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE H
roJu4Hble PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU JKU3HU.

XKuznennole Qopmel opranusmoB. [loHstne o Ku3HEHHOUW (opme.
XKuznennsie GopMbI pacTeHUI: AepeBbs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
re0OMOHTHI, a9POOHOHTEI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buornueckue (haxTopHI. Bungsr OMOTHYECKUX B3aNMO/IENCTBUH:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero (opmel. [lapasutusm, kooneparus,
MYTYyalau3M, KOMMeHcaIu3M (KBapTHUPAHTCTBO, HaxyeOHn4YecTBO). Hetpoduueckue
B3auMojeHcTBUS  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJECUCTBUI JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpelie
obutanus. [IpyHIIUT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCTpanuu

Tabmuuel w cxeMbl: «Dkojoruueckue (axtopbl», «CBETOBOU CIEKTpY,
«IKOJIOTUYECKUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerioKkpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE 3>KUBOTHBIEY», «DU3MOTIOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl oOUTaHHUS OpraHU3MOBY», «bHOIOrHYECKUE PUTMBDY,
«Kusnennsie  Gopmbl  pacteHuit», <« KuzHeHHbIE  (QOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutuszm», «Konkypenmus», «CuMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W SKUBOTHBIX, MPUCIOCOOIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKTOpoB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIIOOMBBHIC, TEHENIOOUBBIC U
TEHEBBIHOC/IUBbIE KOMHATHBIE PACTEHUSI, TepOAPUN U KOJUICKIIMHU TETUIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYUBBIX pAaCTEHUM, dydesla MTUIl U 3Bepeil, repbapun
pacTeHuil, OTHOCSIMXCA K TUrpodutam, kcepoduram, Me3opuram, KOMHATHbBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIIMU >KUBOTHBIX, OOMTAIOIIMX B pa3HBIX cperax,
repOapuM M KOJUICKIIMM pACTEHUW M JKUBOTHBIX, OO0JaJaoIMX YepTaMu
PUCTIOCOOJIEGHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HMU, repdapuu U
KOJUIEKIIMM PACTEHUUW U YKUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIHMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTtopnas pabora «BbisBIeHHE MPUCTIOCOOJIEHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTtopHas pabora «BbisiBIeHHE MPUCTIOCOONICHUI OPraHU3MOB K
BIIMSTHUIO TEMITEPaTypPhI».

JlabopaTopHasi padora «AHATOMHYECKHME OCOOCHHOCTH PACTCHUH U3
Pa3HbIX MECT OOUTAHUS.

Tema 8. Ixos10rust BUA0B U NOMYJISAIIMH

OKOJIOTUYECKUE  XapaKTEPUCTHUKUA  TMOMYJISALHH. [Momynsimust  Kak
Oouonornyeckas cucrema. Poib HEOJHOPOAHOCTH Cpenibl, GU3NMUECKUX OapbepoB U
0CcOOeHHOCTEW OMOJIOTHH BUAOB B (POPMUPOBAHUHM MPOCTPAHCTBEHHOM CTPYKTYPhI
nomyisiui. OCHOBHBIE TMOKa3aTeId TOMYJSIUU: YHUCICHHOCTb, IIJIOTHOCTD,



BO3pacTHass M TI0JOBas CTPYKTypa, POXKIAeMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALTHSL.

DKxoyiorudeckas CTpykTypa nomyianuu. OleHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamMuyKa TONMyJsiUMU U €€ peryisanus. buoTtnueckuii mOTEeHUMAN MOMYJISIIIUAM.
MoaenupoBaHue TMHAMHUKA TONyJIsiuu. KpuBble pocTa YUCI€HHOCTU TOMYJISIINAH.
KpuBbie BbDKMBaHUsI. Perymnsius YUCICHHOCTH TOMYJAMUN: poJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIINX OT INIOTHOCTH. DKOJIOTUYECKUE CTPATETUH BUIOB (- U
K-crparerun).

[TonsiTue 00 SKoJOTMYECKOW HUIE BHaa. MecTtooOutanue. MHOTOMEpHas
MOJIeNIb 3Kojornueckor Humm Jx.M. XarumHcona. Pa3mepsl 3koJsiornueckoun
Huid. [loreHunansHast U peaau30oBaHHAST HUIIIH.

Bun kak cucrema mnonynsuuil. Apeansl BUIOB. BUabl M MX KU3HECHHBIC
CTpaTeruu. JKOJOTNUECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpallUi >KUBOTHBIX. buosoruyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdeMoHCTpamuu

[Toptper: dx. . XaT4ynHCOH.

Tabmumbel W cXeMbl: «ODKOJOTHYECKHE XapaKTCPUCTHKU  TOMYJISAIIHI,
«IIpocTpaHcTBEHHass  CTpyKTypa  monyjsanuu», «Bo3pacTHble  OUpaMubl
nonyisuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mogenb skosiorndeckoit Humm k. M. Xatunnconay.

O6opynoBaHue: repOapuu pacTeHUN, KOJIJIEKITUU KUBOTHBIX.

JladopaTopHasi paGora  «lIpucrmocoGieHuss ceMsH  pacTeHHH K
PacCeICHUIO.

Tema 9. IKos10rusi CO00ECTB. IKOJOrHUYECKHE CUCTEMBbI.

CoobmiecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3u MeEXAy
OopraHu3MaMH B OMOIIEHO3E.

Oxocucrema Kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIMOHATbHbBIC
0JIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLECHTBI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckne nenu u ceTtu. AOUOTHYECKUE OJIOKHU
skocucteM. [TouBbl U Wbl B 3kocuctemMax. KpyroBopot BeIEeCTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeJIM  DKOCUCTEMBI.  buomacca W OpPOIYKIMSL.
DKOJIOTHYECKHUE TTUPAMUIBI YUCell, 0MOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpouixu. Dayxmyayuu.
HamnpapiieHHBIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBudHbie U
BTOPUYHBIE CYKIECCMM U UX MNPUYUHBL. AHTPOIOI€HHBbIE BO3JIEHUCTBUS Ha
cykneccun. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOWYMBOCTU COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBI. JKocucmemsl 03€p U pex. IKocucmemvl Mopeu u
OKeanos. Dxocucmemvl MyHOp, 1ec08, Cmenetl, NyCMblHb.

AHTpPOTIOTEHHBIE JKOCUCTEMBI. ATpO3KOCHCTEMa. ATpOICHO3. Paznmuus
MEX]Ty aHTPOITOTEHHBIMH U TIPUPOTHBIMH SKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opoackas
bnopa u ¢ayna. CuHaHTpomM3amus TOPOJCKOH QayHbl. buonormueckoe wu
X03CTBEHHOE 3HAYCHHE arpPOIKOCUCTEM M YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3gpgekma u 8udo08-30upuxamopos (Kiouesblx
8U008) 8 yHKyuoHuposanuu sxkocucmem. [lepeHOC IHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA ¥ SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030elicmeus 3a2psA3HeHUll  PA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbL  IKOJOSUYECKO20 — HOPMUPOBAHUSL  AHMPONO2EHHO20 — BO30€lCHEUSL.
MeTo10710THS MOHUTOPHUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX YKOCUCTEM.

JleMoHCTpanuu
IToptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuonEeHO3a»,  «DKocHcTeMa

IIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTO Jiecay, «DyHKIMOHATbHBIE
IpyNIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenu nuranus (macTOUIIHAS, JETPUTHAS)», «IKOJIOTHUUYECKAs MUPAMUJIa YHCEID»,
«JKonoruyeckas nmupamusia OuoMacch», «IKOJOTHUYECKas MUpaMuia SHEPTUN»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapay», «JKocuctemMa 03epay», «ArpoueHos», «KpyroBopoTr BemecTB M MOTOK
HHEPTUU B arporeHo3ey, «[Ipumeps ypOooskocuctem».

O6opynoBanue: repdbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIl 1
3Bepeii, repdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJIEIh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onucanue ypoo3KOCUCTEMBI».

Jlabopatopnas padora «M3ydyenue paszHooOpaszus MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCUCTEMAX).

IKCKYypcusi «IDKCKypCHUsl B TUIMYHBIM OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CYXOJIOJIbHBINA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKypeHusi «IDKCKypCHUs B arposKocucTteMmy (Ha Mojie WM B TEIUTHYHOE
X03SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKOCHUCTEMA

buocthepa — obOmemnanerapHas o6ojouka 3eMIH, TlI€ CYHIECTBYET WIH
CylllecTBOBaja ku3Hb. PazBuTHe npejicTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6uocdepsl u e€ cocran. XKupoe
BelecTBO Onocdepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cymiecTBoBaHMs Onocdepnl. OcobeHHOCTH OMochepsl Kak
rio6abHOM 3KocHcTeMbl. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHUE ITUKIBI (YTiiepoia, a30Ta). PUTMUYHOCTD SIBJICHUIM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. Ilonstne o Omome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U UPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOIIMYECKHE JIeca, BRICOKOTOPhs. Kiumat, pacTuTenbHbIN U KUBOTHBIHI
MUpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA WX PECYPCHOTO MOTEHIMAa 1
ouochepHbIX (HYHKITUH.

JdeMoHCTpamuu

IToptpetsl: B. U. Bepnanckuii, 3. 31occ.

Tabmuuer u cxemol: «['eocdepsr 3emin», «KpyroBopoT azora B mpupoje»,
«KpyroBopot yrinepoma B mpupoae», «KpyroBopor kwuciopoga B MpUpOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Onombl cymmny, «Kiumaruueckue
nosica 3emnm», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiaay, « Tponudeckuii necy.

O6opynoBanue: repbapun pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUHN >KUBOTHBIX.

Tema 11. YestoBek U oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMpUYMHBL. Bo3zgeiicTBue denoBeka Ha
ouocepy. 3arpssHeHue BO3AyIIHOM cpenasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue kiumara.

AHTpOIIOreHHOE BO3/CHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OXpaHa
PACTUTENIBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbl MPHUPOIBL.
Kpacubie knHuru. OcobGo oxpansiemble mnpuponansie Tepputopun (OOIIT).
boranuyeckue cajpl U 300JI0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIIUMBI YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA U TPHUPOJIBI.
PanponanbHO€  MPUPOJONONB30BaHME W COXpaHEHHEe  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHUYECKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MMOCIIEICTBHS.

Pa3BuTHe METOJOB MOHUTOPHUHTAa pa3BUTHS OMACHBIX TEXHOTC€HHBIX
nporueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroweri u
KOHKYDeHmOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcoi.
Hayuonanouvie ungopmayuonnvlie cucmemsl, obecneuugarouwjue O00CMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHLIX 68U008 U 3Kkocucmem. OCHOBbL



aKopeadburumayuu dKocucmem U Ccnocobos 00pvbOLl ¢  OUONOBPENHCOCHUSMU.
Pexoncmpyxyus Mopckux u Ha3emMHblX IKOCUCHEM.

JleMoHCTpanuu

Tabmumber w  cxembl:  «3arps3HeHHEe  atMocdepbl»,  «3arps3HeHue
runpocheprr», «3arps3HeHue mouBb», «llapHuUkoOBBIE 3ddekT», «Ocobo
OXpaHsieMbIe TIPUPOIHBIC TEPPUTOPHI», «KMOJETH YIIPABIIEMOTO MUPAY.
ObopynoBanue: (ororpaguu OXpaHIEMBIX pacTCHHH M JKUBOTHBIX KpacHoi
kHuru Poccuiickon ®@enepanun, KpacHoW KHUTH pEerHoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yiabTaTaM OCBOCHUS
OoOy4YaromMUMHUCS TPOrpaMM CpeIHero oOIIero oOpa3oBaHUsA: JUYHOCTHEIE,
MeTanpeIMETHbIE U TPEeIMETHBIE.

B cTpykType NTMUHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOrpaMMbl IO OHMOJIOTHH
BBIJIENICHBI CJIEAYIONIME COCTABIIAIONIME: OCO3HAHUE O0YYaIOIIUMUCS POCCUMCKOM
IPaXKIAHCKON UIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONpEeNeNeHut0, Haiuyue Mmomusayuu K  OOy4eHHIO  OHMOJIOTHH,
yeneHanpagienHoe pazsumue BHYTPEHHUX YOEXKICHUH JMYHOCTH Ha OCHOBE
KJTIOYEBBIX ILIEHHOCTEH W HCTOPUYECKHX TPAJAMIMN pa3BUTUS OUOJIOTHYECKOTrO
3HAHUSI, 20MOBHOCHb U CNOCOOHOCMb 00YUAIOIUXCSl PYKOBOACTBOBATHCS B CBOEH
JESTENBHOCTH II€HHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAMH, MPHUCYIIUMU CHCTEME
Ouonornyeckoro  oOpa3oOBaHMsl, Haluuue  NPABOCO3HAHUSA  IKOJIOTHYECKOM
KYJbTYPBl, CHOCOOHOCMU CMABUMb TEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOTPaMMBbI IO OMOJIOTHH JTOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHUTATEIHHOW JAESTEIBHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMU POCCUNUCKUMHU COLIMOKYJIBTYPHBIMHU, HCTOPHUUYECKUMU U JYXOBHO-
HPABCTBEHHBIMHU I[EHHOCTSIMH, MPUHATHIMU B OOIIECTBE NpaBWJIaMH M HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TIpOIlecCaM CaMOMNO3HAHUS, CaMOBOCHUTAHUS U
CaMOpAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHUS K 3aKOHY M MPABOIOPSIKY, YETOBEKY TpyJa U CTapIieMy MOKOJIEHUIO,
B3aMMHOTO YBa)XEHUS, OEpPEKHOr0 OTHOIICHHS K KYJIbTYpHOMY HaclIeAuio |
TpaJMIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit deneparuu, mpupoae u
OKpYyXaroliei cpene.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus»
JOJIKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00 YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OTbITAa W OTBITA JCSITEIBHOCTH B IMPOIECCe peaan3allid OCHOBHBIX HaIlpaBiIeHHUI
BOCIHUTATENILHON JESTENHHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUK 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBONOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4eOHBIX W TMO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OIPEAENATh COOCTBEHHYIO TMO3HMIMI0 MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM XU3HU U OOBICHSTH €€;

YMEHHUE YYUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMU HEHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOLIECCE COBMECTHOI'O BBIIOJHEHHUS
yueOHBIX, TO3HABaTEIbHBIX M UCCIENOBATENbCKUX 3a7a4, YBaXXHUTEIHHOTO
OTHOIICHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh pOCCUICKOI IPaKIaHCKOMN UIECHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY Hapoly, UyBCTBA OTBETCTBEHHOCTU IEpeN
Ponunoi, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACHEAUIO U MaMSATHUKAM IPUPOJBI,
NOCTHKeHUsIM Poccum B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE W
pa3BUTHE OWOJIOTHMH, TMOHUMAaHUS 3HAUYCHHUS OWMOJIOTMU B TO3HAHMHM 3aKOHOB
IPUPOJIbI, B KU3HU YEJIOBEKA M COBPEMEHHOI0 00IIEeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €TI0 CyNbO0Y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHUE TYXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTHPYSACHh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJMTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEN CEMEHHOM JKM3HU B COOTBETCTBUU C
TpaguuusaMu HapozioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUpPY, BKIIIOYAs ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, 00IIECTBEHHBIX OTHOIICHHIA;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA KMUBOW NPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHAAX HMCKYCCTBA, CTPEMIICHHE
IPOSIBIATH Ka4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢pusuyeckoro BOCNUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 30POBbSI U
IMOIMOHAJIBHOIO 0JIAarONOJIyYHs:

NOHMMAaHWEe U peanu3anus 370poBOoro u 0Oe3omacHoro oOpasa >KU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHWYECKUX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, peEryspHas Quznyeckas
aKTUBHOCTB), OEpek)HOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHMMAHHUE I1IEHHOCTU TMpPaBWI HWHAUMBUAYAJBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/IEHUS B CUTYAIUAX, YIPOKAIOIIKUX 3JOPOBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS1 );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSATEIHHO
BBITNIOJIHSTh TAKYIO A€ TEIbHOCTB;

MHTEpEC K pa3nyHbiM cepaM NpopecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymiel mnpodeccun MW PeaTn30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0 U CaMOOOpa30BaHHMIO Ha
IPOTSHKEHUU BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOE OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CyIlIEeCTBOBAHHUS;

MOBBILIIEHUE YPOBHS JKOJOTHYECKOM KYyIbTYpbl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OIEHKM WX BO3MOXHBIX TIOCJIEACTBUM IS
OKpY’KaroUEN Cpebl;

OCO3HAaHHE TJI00aJIBHOTO XapaKkTepa JKOJOTMYECKHX MpoOJjeM M MyTed ux
peleHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble MpPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHHUS TpPU pEeHIeHUH MpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOJIOTIONIb30BaHUEM  (COOJNIIOIEHHE  TpaBWJI  TOBEIEHHUS B MPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEWCTBUM, NPUHOCIUIUX BpEd  OKpYKarolleu
NPUPOJHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE JKOJOTHUUYECKHE
NOCJIEICTBUS MIPEAIIPUHUMAEMBIX JEUCTBUI U MPENOTBPAILATH UX;



HAJIMYME Pa3BUTOTO DKOJIOTMUECKOT0 MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHUKATHUBHOM U COLIMAIBHOU
NPAaKTHUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN MEATEIbHOCTH IKOJIOTHUYECKOM
HAIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIbTYpbl KakK CpeacTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM Kak HayKH, OCO3HaHUs e€ poju B
(GbOopMHpPOBAaHUY PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3[IaHUU IIEJIOCTHOTO
npesiCTaBleHus: 00 OKpYXKaloIeM MHpEe Kak O €IMHCTBE IMPHUPOIbI, YeTOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M peIIeHUH Mpodsiem
COXpaHEHUS IPUPOJTHOTO PABHOBECHUS,

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJOTUU JUIsI COBPEMEHHOM HHUBWIM3AINU:
oOecrieuyeHus: HOBOTO YpPOBHS pPAa3BUTHSA MEIUIIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOOJEeMbl  Pa3BUTHS
YeJIOBEYECTBA, MTOMCKA MyTel BBIXOJIa M3 II100aJIbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Mmepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYeHUH OMOJOTUYECKUX 3HAHUM B IENIX
NOBBILIIEHUSI  OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTH OOydYarommuxcs, GopMHUpyeMOil
P U3y4eHUU OUOJIOTUH;

NOHMMAaHHE CYIIHOCTU METOJOB MO3HAHUS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [Js aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXAIOUIEro MUpa U MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aK/IIOUEHHMsS] Ha OCHOBE HAY4YHBIX (DaKTOB H
MUMEIOIIUXCS JaHHBIX C 1IEJIbI0 MOJTYyYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENbHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUSA IS
pelieHus npoosieM B peabHbIX KU3HEHHBIX CUTYalUAX;

OCO3HAHHME IEHHOCTH HAYYHOM JIEeSATETbHOCTH, TOTOBHOCTH OCYILECTBIATH
POEKTHYIO U UCCIEA0BATENbCKYIO AESTEIbHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30oBaHWI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAHUA TO OHOJIIOTMH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.



METAIPEJMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yibTaThl OCBOSHUS y4eOHOro mnpeaMera «buomorusy
BKJIFOYAIOT: 3HA4YUMBbIE 71 (OPMUPOBAHUS MHPOBO33PEHUS OOYUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKaroIIue
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHUpa W choenuduKy METOJI0OB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx (BEIIECTBO, HEPTHs, SBJICHHE, MPOIIECC,
cucTeMa, Hay4dyHbIH (pakT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/IOBaHNe,  HAOIOJICHHEe, HW3MEpEHHe, OKCIEPUMEHT W  JApYrue);
yHUBEpCcalibHbIe y4eOHbIe JehcTBHsS (ITO3HABaTeIbHBIE, KOMMYHHUKATHBHBIE,

PETYISITUBHBIE), o0ecreynBaoIue dbopmupoBaHue G yHKIHMOHATBEHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMU O0OYyYaroluxcsi; CIOCOOHOCTh
oOy4arommxcs UCIIOJI30BAaTh OCBOCHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYECKUE 3HAHMS W  yHUBEpPCAJIbHBbIE y4YeOHBICE JICHUCTBUA B
MO3HABATEJILHON U COLIMATIbHOU MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM HAa YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chopMUpPOBaHbl IO3HABATEIbHbIC
YHUBEpCaJIbHbIC YUeOHbIE JeHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIbHbBIE YICOHBIC
JEUCTBHS, PETYISTUBHBIC YyHUBEpPCAJbHBIC Y4YeOHBIC JCHCTBHUS, COBMECTHAas
JIEATCIIFHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOCHMsI IPOTpaMMbl CpEIHEro oOIIero
00pa3oBaHUs JIOHKHBI OTPaXKaTh:

OBJanenue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJbHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTH W aKTyaJlM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOIO MBIILICHUS
(amanu3a, cuHTE3a, CpaBHEHMS, KiIacCupUKAIIUKA, 0000IEHNS), paCKPBIBATh CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIUBATh
CBSI3M C APYTUMH TOHATUSIMH );

ONpeAeisTh LEJIH JEATEIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCITIOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0ObSICHEHUS (PAKTOB M SIBJICHUU
YKUBOW MIPUPOJIBI;

CTPOUTH JIOTUUECKHE pACCYyXJeHHs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHA B paccMaTpUBaAEMbIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKITIOUCHHS;

PUMEHSITh CXEMHO-MOJICIbHEIC cpeacTBa TUTS MpEeCTABICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a



TaKke  TPOTUBOPEYMH  pPa3HOTO  POJia,  BBISABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YYETOM aHAIN3a HMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIIbHOCTH, OLICHUBATH COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OIIEHUBATh PUCKHU MOCTECTBUM IEATEILHOCTH;

KOOPJMHUPOBATh U  BBHINOJHITH pabOTy B  YCIOBUAX  PeabHOIO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATHUBHOE MBIILJICHUE MPU PEIISHUH )KU3HEHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U ITPOCKTHOH JIeSITEIIBHOCTH,
HaBBIKAMHU  paspenieHuss MpobsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7a4, TPUMEHEHUTO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIMUHbIE BUJBI JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPNpEeTalNHi, MNPeoOpa30BaHUI0 W TPUMEHEHHI0 B YYCOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPH CO3aHUN YICOHBIX U COIIMATIbHBIX TIPOCKTOB;

dhopMUpOBaTh HAYUYHBIN TUI MBIIIUICHUS, BJIaJeTh HAYYHON TEPMUHOJIOTHECH,
KJIIOYEBLIMM ITOHATUSIMHU U METOJAMU,

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0O0pa30BaTEIbHOU
NeSATeIbHOCTH U )KU3HEHHBIX CUTYAIUsAX;

BBISIBJIATh TPUYMHHO-CIICJCTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIlIeHHs, HaXOIUTh apryMEHThI IS JI0Ka3aTelbCTBa
CBOUX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3WPOBATh IIOJYUYCHHBIE B XOJE€ pEUICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

J1aBaTh OLICHKY HOBBIM CUTYAIlMsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIAThH IIeJICHANPABICHHBIN TOUCK IMEPEeHOCca CPEJICTB U CHOCO00B
NercTBHS B IPOGECCUOHATIBHYIO CPEIy;

yMEThb TMEPEHOCHUTh 3HAHUS B IO3HABATEIBHYIO M IPAKTUUYECKYI 00JacTH
JKU3HEIEATEIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, TpeajiaraTb OPUTHHAIBHBIC TOIXOAbl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

3) pa6oTa ¢ undopmaumeii:

OPUEHTHPOBATHLCS B PA3TUYHBIX HCTOUHUKAX UH(POPMAIUHU (TEKCTE Y4eOHOTO
nocoOusi, HAayYHO-TIOMYJSPHOW JIMTEepatype, OHOJOTHUUYECKUX CIIOBapsAX U
CIIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHETE), aHaIU3UpOBaTh



MHPOPMAIUIO Pa3IMIHBIX BUIOB U POPM MPEACTABICHUS, KPUTUICCKH OIICHUBATH
e€ I0CTOBEPHOCTh ¥ HETPOTUBOPEUNBOCTH;

(bopMyIHUpOBaTh 3alpPOChl U MPUMEHATh PA3JINYHBIE METOIBI TIPHU TOHWCKE H
otbope Ouosornueckoit mHGOpMAIIUU, HEOOXOIUMOM JJIsl BBITIOJIHEHUST yYEOHBIX
3aad;

npuoOpeTaTh OMBIT HCIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX
TIOUCKOBBIX CUCTEM;

CaMOCTOSITETFHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (OpMY  TpPEACTaBICHUS
ouosiorndeckoit nHGopMaruu (cxemsbl, Tpaduku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Ipyroe);

UCTIOh30BaTh HAYYHBIA S3BIK B KadyecTBE CpEACTBa MpU padore ¢
Owonormueckoil WHpOpMaIMed: MNPUMEHATh XHMHUYECKHe, (Qu3uUeckne WU
MaTeMaTUYeCKUEe 3HAKW W CUMBOJBI, (HOpMYIbl, ab0peBHATypy, HOMEHKIATYDY,
UCTIOJIB30BaTh M MPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISTHOCTH;

BIaJIETh ~ HABBIKAMH  pAClO3HABaHWsS W 3alIUTHl  HWH(pOpMAIWH,
MHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OgiafieHHe YHHBEPCAJbHBIMH KOMMYHUKATHBHBIMH AeHCTBUSIMH:

1) o6menume:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO Yy4aCTBOBATh
B MAJIOTe WM JUCKYCCHUHU IO CYIIECTBY OOCYXmTaeMoi TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIBHO BBIMOJHEHHS MpesiaracMoi
3a]]a4M, YIUTHIBaTh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUN IPYTUX yYaCTHUKOB
JMaIIOTa WA TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHsS, TOHUMAaTh 3HAYCHHE
COLIMATBHBIX 3HAKOB, TPEINOCHUIOK BO3HHKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aMMOJICHCTBHS, TIOHUMATh
HaMepEeHUs IPYTHUX JIIOJIeH, MPOSBISATh YBAXKUTECIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (hopMe (HOpMyITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO W JIOTHYHO HW3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas JAesSITeJIbHOCTD:

MOHMMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIWBUIYATHHOU
paboTHI MPHU pelIeHUH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
PUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHSI PU PEIICHIH YIeOHOW 3a/1a4H;

BBIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX JCHCTBHU C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,



OPUHUMATh  1I€TM  COBMECTHOM  JIEATENbHOCTH, OpPraHuW30BBIBATH U
KOOPJUHUPOBATh JNEUCTBUS TO €€ IOCTHUKEHHUIO: COCTaBIATh IUJIaH JACHCTBUMH,
pacupenensiaTh poiu ¢ Y4ETOM MHEHMHM YYaCTHHUKOB, OOCYXAAaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXIOro yYaCTHUKAa KOMaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBBIE€ TMPOEKTHI, OLIEHUBATh HWJEW C TO3ULIKUU HOBHU3HBI,
OPUTHUHAIBHOCTH, IPAKTUUECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETHYECKOE IOBEJECHUE B Pa3IUUYHBIX
CUTYallUSX, TPOSABIIATh TBOPUECTBO U BOOOpaKEHUE, OBITh HMHUIIUATHBHBIM.

OgyajjeHNe YHUBEPCATBLHBIMH PeryJTUBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUIsl BBISIBICHUS MpPOOJIieM M UX
pEIIeHHs B )KM3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUN I1I€JIeBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBUSX M IMOCTYIKaxX MO OTHOIICHUIO K >KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEILHO OCYIIECTBISATh MO3HABATEIbHYIO JESITENbHOCTh, BBIABIATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa3oBaTeIbHOMN
NS TENHHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETILHO  COCTABJISITH IUJIaH  pEIIeHus MOpodiemMbl €  Yy4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOYTECHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPENOUYTEHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKOW DJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHUW, TIOCTOSHHO TOBBIIATH CBOM 0OOpa3oBaTENbHBIM U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIHTATOB IIEJISIM;

BJa/JIeTh  HAaBbIKAMU  TO3HABaTEIbHOM  pedJeKkcHud Kak  OCO3HAHMS
COBEpIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pPe3yJIbTaTOB U
OCHOBaHMI, MCIOJb30BaTh MPUEMBI pedIeKCUU NI OLIEHKH CUTYyalllH, BbIOOpa
BEPHOTO pEelICHUS;

YMETh OIIEHUBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEIIEHUs MO0 HX
CHUKEHHUIO;



NPUHUMATh MOTHUBBI W apPryMEHTHl JPYruX TMpU aHaJIU3€ pPe3yJbTaToB
NS TEebHOCTH;

3) npuHsiTue cedsi M APYrux:

NPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEeHTBl JAPYIMX TMPH aHalu3e pe3yJbTaToB
NesTEebHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKHU;

pa3BUBAaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBeKa.

MNPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pE3yNbTaThl OCBOCHMSI COJEPKaHMUS Y4YEOHOro MpeameTa
«buonorus» Ha yrayOJa€HHOM ypOBHE OpPHUEHTHPOBAaHbBI Ha oOecreyeHue
npodpuinpHOTO  00ydeHHs  oOywarmmxcss  Owosoruu. OHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUM Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 11O
OCBOCHHIO, UHTEPIPETALMH U TIPEOOPA30BAHUIO 3HAHUM, BUJBI NEATEILHOCTH 10
MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHUIO B Pa3JIMYHBIX y4€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyauusx. lIpenmeTHsie pe3ynbTaThl MPEACTABIEHBI I10
rojilamMm U3y4eHHUsl.

[IpenmeTHble pe3yNbTaThl OCBOCHUSA yueOHoro mpeamera «buomnorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (POpPMHUPOBAHUU €CTECTBEHHO-HAYYHON KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH  TpoOJIeM  palMOHAIBLHOTO
PUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIQJICHHE CHCTEeMOW OHOJIOTMUECKMX 3HAHUM, KOTOpas BKJIIOYAeT:
OCHOBOIIOJIararolue OHOJIOTHUECKUE TEPMHUHBI U TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETryJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKHUE TEOPHUH
(xnerounas teopus T. IlIBanna, M. Ilneiinena, P. BupxoBa, xpomocoMHast Teopust
HacienacTBeHHocT T. Moprana), yuyenus (H. W. BaBumoBa — o 1eHTpax
MHOToOOpa3usi ¥ TNPOUCXOXKACHHS  KYJIbTYpHBIX  DPACT€HHi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJIEHUS, PACIICTUICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTro HacienoBanuss [.  MeHaenss, TOMOJOTHYECKUX PSIOB B
HAaCJIEJCTBEHHOU U3MEHYUBOCTH H. . Bagswusona), TIPUHIATIBI
(KOMIIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAyYHOI'O TIO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpEHue,
Ha0JII0/IeHNE, SKCTIEPUMEHT);



YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OpraHM3MOB, B TOM YHCIIE
OakTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB M CHCTEM
OpPTaHOB pAacCTEHUH, JKUBOTHBIX, YEJIOBEKAa, IIPOIECCOB >KU3HEACATEIHHOCTH,
MPOTEKAIONINX B OpraHW3MaX pacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTHIECKHIX
poIIeCCOB: oOMeHa BelecTB (MeTa0oM3M), MPEeBpaIeHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(HOTO W TeTepOoTPOPHOrO THUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOTeHe3a, SMOPHOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHIUBUAYaJIbHOTO  pa3BUTHS  opraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICUCTBHS T€HOB, T€TEPO3KCa, HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3M MEXIy OpraHOWJAMHU KIETKH H UX
GYHKIMSIMH, CTPOSGHHUEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIHIMH, MEXIY
OpraHaMl W CHCTEMaMH OpPraHOB y pACTCHHH, XMBOTHBIX W YeEJOBEKa M WX
GYHKIMSIME, MEXAY CHCTEMaMd OpPTaHOB M WX (YHKIUSAMHU, MEXKAY 3TaraMu
oOMeHa BelIeCTB, dTallaMy KJIETOYHOTO IMKJIA ¥ )KH3HCHHBIX IIUKJIOB OPTaHU3MOB,
dTallaMi ASMOPHUOHATLHOTO Pa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, (EHOTHUIIOM M
(dhaxTopamMu cpeibl OOUTaHUS;

YMEHHE BBISIBISATh OTIUYUTEIbHBIC TPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTyMEHTHI, OHMOJOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIUKY ISl TOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTeMaTHIECKUX TPYIII;

YMEHHE peraTh ONOIIOTUISCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OUOJIOTUYECKUMH TIPOIIECCAMH U SIBIICHUSIMHU, JIeTIaTh
BBIBOJIBI M TIPOTHO3HI HA OCHOBAHUY TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBITOJHATH J1A00paTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu padbore ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMECHTAIHLHBIMU
cpencTBamMu, GOpMYyITUpPYs 1elb HCCIEJOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEIOBATEIBCKONW paboTe Mo OMOJIOoTHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TOJNYYCHHBIC  pPE3yJbTaThl HAa  yYCHHUYECKHX

KOH(EepEeHITUAX;
YMEHHE OIICHWBATh JITHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmacth  OwosorMM W MEAWIHMHBI  (KJIOHHPOBaHHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABIEHHOE W3MEHEHHE T'€HOMa W CO3JaHUE TPAHCTE€HHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynyiied mnpodeccuoHaIbHOU
JEeSTENBHOCTH B 00JacTH OUOJIOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBINIJIEHHOCTH, YTIAyOJIsTh MO3HABATEIbHBIH
MHTEpeC, HANIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJIKEHUE OMOJIOTHYECKOTO O00pa3oBaHHUS B  OpraHu3alUsaX CpeaHEero
npodeccuoHaIbHOTO U BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buonorusi» B 11
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MeECT€ W pOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHMHU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MUpa, B IO3HAHUM 3aKOHOB MPHUPOJAbI M PEUIEHWH HKOJOTHYECKUX
npoOJieM dYeloBEYeCTBA, a TakKKe B PEIIEHHWH BOMPOCOB PallMOHAIBHOTO
PUPOJIOIIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CHUCTEMOW OMOJOTUYECKHX 3HAHUU, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYIIHOCTH OCHOBOIIOJIATAIOIMIUX OHOJOTHYECKUX
TEPMUHOB W TOHSTHM (BHUI, SKOCUCTeMa, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLMH), YUCHHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Botonuu, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus Jx. Xapau u B. BaitnOepra,
3apojsimeBoro cxoiacrsa K. M. boapa), mnpaBuna (munumyma HO. JluOuxa,
AKOJIOTUUECKON THpaMUIbl DHEPTHH), TUMoTe3bl (rumote3a «vupa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMH  METOJAMM  HAy4HOrO  IIO3HaHMS,
MCIIOJIb3YEMBIMHU B OUOJIOTHYECKUX MCCIIEIOBAHUSX )KUBBIX 0OBEKTOB M IKOCHUCTEM
(omucaHue, u3MepeHue, HaOJIOIeHHE, SKCIEPUMEHT), CIOocOO0aMu BBISIBICHHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJE;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKH: BUIOB, OHOTEOIEHO30B,
APKOCUCTEM U Ouochepsl, CTAOWIM3UPYIONIETo, ABMXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT O otOopa, aJIONAaTPUYECKOTO U CUMITATPUYECKOT O
BUI000Pa30BaHUs, BIMSHUS JIBHXKYIIUNX CHJI HBOJIFOIMU HAa T€HO(OH MOMYIISIINH,
PUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie OOWTaHMsI, YepeJOBaHUSl HalpaBICHUN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUU B HIKOCUCTEMAX;

YMEHHUE YCTaHABIMBAaTh B3aWMOCBS3M MEXAY MPOLECCAMU SBOJIOLNH,
IBIKYIIUMU CHJIAMH AHTPOIIOr€HEe3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCUCTEM U
NPUCTIOCOOJIEHUAMH K HUM OPTaHU3MOB;

YMEHHUE  BBIABIATH  OTIIMYMTENbHBIE  TNPU3HAKKM  KUBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BHUJIOB K cpefie oOuTaHus, aOMOTHYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€d OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHU B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIWE AapTryMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO U CHUMBOJIUKY JUIsl TOKA3aTEIbCTBAa POACTBA OPTaHW3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPEIbl OOUTAHMS, €TMHCTBA
YeIIOBEUECKNX pac, HEOOXOJUMOCTH COXpaHEHHs] MHOTOOOpa3usi BHIOB U
HKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M UEITOBEUCCTBA;

YMEHHE peraTh ONOIIOTUICCKUE 3a/1a4H, BBISIBISTH MPHUYNHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OMOJIOTHYECKUMH TIPOIECCAMU | SBJICHUSMU, JIETIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITONHATH J1A0OpaTOPHBIE W MPAKTHYECKHe pPabOTHI, COOII0IAThH
npaBuia mpu pabore ¢ ydeOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATh WX OKCIEPUMECHTAIHLHBIMH
cpencTBamMu, GOpMYyITUpPYs 1elb WCCICOBAHUS, AaHATU3UPOBATH IOJYYCHHEIC
pe3yabTaThl U JIeTIaTh BHIBOIBI;

YMEHHE Y4YacTBOBATh B Y4eOHO-MCCIIEIOBATEIBCKOW paboTe Mo OMOJIOoTrHuH,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
NyOJIMYHO  TIPEACTABIATH  TOJNYYCHHBIC  pE3yNbTaThl HAa  yYCHHUYECKHX
KOH(EepEeHITUAX;

YMEHHE OLIEHWBATh TUTIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HHU, YSIOBEKA
M YEeJOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBHAX M CIIOCO0AX MPEIOTBpPAICHHSI
r100aabHbIX M3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oymymied mnpodeccHnoHaTbHOM
JESTeLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, TIPUPOOIIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPUHAPUHU, CEIHCKOTO XO3SAWCTBA, IHIIEBOM
MPOMBIIIUICHHOCTH, YTIIyOJNSTh IMO3HABATEIBHBIA WHTEpEC, HANpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mMpodeccHr H  TPOJOJDKEHUE
OHMOIOrMUecKOT0 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPOPECCUOHATHLHOTO U
BBICIIIETO OOPa30BaAHMSI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne (uudposbie)
i HaumeHnoBaHue pa3esioB ¥ TeM IPOrpaMMBbl Beero Kontpoabubie | IlpakTnyeckue 0GpazoBaTEIbHbIC
padoThI padoThbI pecypeaI
1 buonorus xkak Hayka
2 JXKuBbIe crCTEMBI U UX M3yYE€HUE
3 buonorus knetku 2 0.5
4 XuMudeckas OpraHu3anus KICTKU 10
5 Ctpoenre U GyHKIUH KICTKH 8 2
6 OOMeH BeIIecTB U MPEeBpalleHNe YHEPTHH B KIIETKE 9 1
7 Hacnencreennas nHGopManus u peanu3amnus e€ B KIETKe 9 0.5
8 JKU3HEHHBIN UK KJIETKU 6 1
9 Crpoenue u GyHKIIUH OPraHH3MOB 17 1.5
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — HayKa 0 HACIEACTBEHHOCTH U U3MEHUUBOCTH ) 0.5
OpraHU3MOB

12 3aKOHOMEPHOCTHU HaCJI€ACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTETHYECKast OMOJIOTUS 4
17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0 13




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoububie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoK/IeHNE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MpeACTABICHUI B OMOJIOTHH
2 MukposBoitonus U €€ pe3ysbTaThl 14 2
MaxkpoaBostonus U €€ pe3yabTaThl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HU HA
4 15 1.5
3emiie
5 [IpoucxoxaeHne 4ea0BEeKa — aHTPOIIOT€HES 10 1
DKoJIoTusl — HayKa O B3aHMOOTHOILIEHUAX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollen cpenou
Opranu3Msl U cpesia 0OUTaHUs 1.5
DKoJ0Tus BUIOB U MOMYJISALHUN 0.5
DKOJIOTHS COOOIIECTB. DKOJIOTHIECKNE
9 12 0.5
CUCTEMBbI
10 Bbuocdepa — rmobanpHas skocucTemMa
11 Uenosek u OKpykaromas cpeia
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 0 7.5
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