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INOACHUTEJIBHASA 3AIINCKA

PabGouyas mporpamMMa Mo TmpeaMeTy HamhcaHa C YYeTOM CJEeAYIONINX
HOPMATUBHBIX JOKYMEHTOB:

Koucturymueit Poccuiickoit ®epeparun ot 12 pmekabps 1993 r. (c
n3meneHusiMu ot 1 urons 2020 roga);

Konpennueit o npaBax pebenka (ITpunsita pesomrorueit 44/25 I'enepanbHOM
Accamb6en ot 20 HOs10pst 1989 rona.);

3akoHoM P® «O6 obpazoBanuu B Poccuiickoit denepamumy — @3 Ne273 ot
29.12.12 (c u3Mm. ot 06.02.2023 N 15-®3, ot 17.02.2023 N 19-®3, ot 17.02.2023 N
26-03,);

3akoHoM Poccuiickoit @enepannn «O0 OCHOBHBIX TFapaHTHUsIX MpPaB peOCHKa»
(Denepanbublii 3akoH 0T 24 utonst 1998 r. N 124-@3). Penakius ot 29.12.2022 —
HeinctByer ¢ 09.01.2023;

denepaibHBIMU ~ TOCYJIAPCTBEHHBIMU ~ 00pa3oBaTeIbHBIMU  CTaHAApTaMHU
HAa4yaJIbHOrO OOLIEr0 M OCHOBHOIO OOIIEro 0O0pa3oBaHMs, YTBEPKICHHBIMU
npukazamu Munnpocsenienust Poccun ot 31 mast 2021 r. Ne 286 «O0 yTBepk1eHUN
(denepaibHOrO0 TOCYJIApCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJIAapTa HayalbHOTO
obmero obOpazoBanusi» u  Ne 287 «OO0 yrBepkiaeHuu (enepaibHOTO
rOCyJapCTBEHHOT0  00pa3oBaTENbHOTO  CTaHJapTa  OCHOBHOTO  OOIIETo
o0pa3oBaHUs;

®enepabHBIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEIHETO
o01iero o0pa3oBaHMs, YTBEPXKICHHBIM NpuKazoM MuHnpocBenienus Poccuu
Ne732  or 12.08.2022 «O BHeceHMH H3MEHEHUH B  (eaepaabHBbIi
roCyJIapCTBEHHBIN 00pa30BaTENIbHBIM CTAHJIAPT CPEIAHETO O0IIero 00pa3oBaHusl,
YTBEPKJICHHBIM TMpuKazoM MuHuctepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®eneparuu oT 17 mast 2012 1. Ne 413" (3apeructpuponan 12.09.2022 Ne 70034);

denepanibHOM  00pa3oBaTeIbHON  MpOrpaMMOM  OCHOBHOTO  OOIIEro
oOpazoBanusi, yrBepkaeHHo# [Ipukazom MunucrepcrBa nmpocsemienust PO ot 16
HOsiOpss 2022 1. N 993 "OO yrBepxaeHuu ¢eaepanbHoil 00pa3oBaTEIbHON
IPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHus';

denepanbHOM 00pa3oBaTEILHOM MPOTPAMMOM CpeIHETO 00ITero 00pa3oBaHus,
yrBepxkaeHHoi [Ipukazom Munucrtepcra npocsetienust PO ot 23 Hos0ps 2022
r. N 1014 "OG6 yrBepxaeHuun ¢eaepaibHOil 00pa30BaTEIbHON MPOrPAMMEBI

nn,

cpeaHero oomiero oopasopanus";

[Tpukazom [lemapramenTta oOpa3zoBanusa MBanoBckoit obnactu ot 24.03.2023
Ne 348-O «O BHeceHuum u3MEHEHHU B Tipuka3 Jlemapramenta oOpa3oBaHUS
NBanosckoit obmactu ot 18.11.2021 Ne 1182-O «O BBemeHun OOHOBICHHBIX
denepanbHbIX TOCYAAPCTBEHHBIX CTaHIAPTOB HAYAIBHOTO OOIIEr0 U OCHOBHOTO
o01ero oOpa3oBaHUs»;

Y cTraBoM MyHHIIUTIAIBHOTO OFOPKETHOTO 00111e00pa30BaTEeILHOTO YUPEKICHUS
«I'mmuHazust Ne36» (HOBasi pemakuusi), YTBEP>KIECHHBIM MPUKA30M Y IIPaBICHUS
oOpazoBaHus aaMUHHUCTparuu ropojga KMBanoBo Ne 362 ot 29.05.2015 ¢
n3MeHeHUAMH U gomnogHeHusamu g0 04.03.2022 ;



JlokanpubiMu akTamu: ( « IlojoxeHue o CTpyKType, MOpsAIKe, pa3padboTKe U
YTBEPKIACHUU oOpa3oBaTeabHOM IPOrpaMMBbl 0011e00pa30BaTENHLHOTO
yupexaeHus», «llonoxenue o paboueit nporpamme nenaroray, « [lonoxenue o0
OpraHM3allid BHEYPOYHOU JedaTenbHOCTH B ycioBusx BBelneHus OI'OC OO0
MBOVY  «I'umHazuaNe36» r. HeanoBoy», «IIOJIOXKEHUE o mnoprdonuo
(MHAUMBUIyaIbHON HAKOIMUTENbHOU oreHke) obOyuarommxcss MBOY «I'mmHazus
Ne36» r. MBaHoBO, «IlosoxkeHne O MPOEKTHO-UCCIEAOBATEIBCKON EATEIIBHOCTH
yuamuxcsi MBOVY «'umnazug Ne36» r. MIBaHOBO», « [lonokeHne 0 BHYTpEHHEN
CUCTEME OIICHKM KadecTBa oOpasoBaHus»», «llomoxenne o dopmax,
MEPUOANYHOCTH, TOPAJIKE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON
aTTECTAIlMN O0yYaIOIINXCS» U APYTHX).

PaGouas mporpamma 1o TMpeaMeTy coOcCTaBieHa ¢ yudeTroMm [Iporpammbl
BocruTanus u KanermapHoro ydeOHOTO Tpaduka, YTO HAWIET OTPAKCHHUE B
KQJICHIAPHO-TEMATHYECKOM IIJIAHUPOBAHUH HA TOJ IO KaXIOMY KJIaccy.

B Pa6oueii nporpamMme 1o npeaMeTy oTpakeHO pacCMOTPEHUE BOIIPOCOB
KpaeBEIACHUS.

[Iporpamma mo yudeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojnaBaHusi ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUN (penepanbHOi paboueil mporpaMmbl BOCIIUTAHHUS.

VYueOnbiii npeamer «buonorus» yrinyonéHHoro ypoBHsA u3yudenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
Hay4HbIe npeaMeThl». CornacHo nonoxeHusM ®I'OC COO npodunbHbie yueOHbBIC
NpeaMEeThl, H3ydaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIOTCS  CIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero oOiiero oOpa3oBaHus U
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o0muM, cpeHUM TTpodeCCHOHAIBHBIM U BBICITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MIPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C mpodopueHTanuern oOydaroumxcss U CTHUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW O0JIaCTH HAy4YHOTO 3HAHWS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHoMy npeamety "buosnorus" nqaér nmpeacTaBiaeHue o eu
W 3aJjayax U3ydeHHs ydeOHoro mpeameta «buosiorus» Ha yriyOoJI€HHOM YpOBHE,
ompenensieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIMETHOE COJEpKaHUE, €ro
CTPYKTYpUpPOBAaHME [0 pas3fenaM M TeMaMm, paclpeleieHue Mo Kiaccam,
PEKOMEHyeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs YYEOHOro marepuaia ¢ y4EToM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3EH, JIOTMKHM Y4eOHOTO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyJaromuxcs. B mporpaMmme o 6uosioruy peajin3oBaH
MPUHITUT PEEMCTBEHHOCTHU C U3YYEHHEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus, Omaromaps dYemMy [MPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha



MOCJIEAYIONIEe pa3BUTHE OWOJOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHHE  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILJICHUS, IPEJCTABICHUHN O 3I0pOBOM 00pa3e KU3HU, Ha BOCIIUTAHHE OEPEKHOTO
OTHOILICHHS K OKPY>Karollel NpupoHoil cpeae. B mporpaMmMe mo OMOJIOrMM TakKe
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO Tmpenmera «buomorus» B peanu3anuu
tpeboBanuit ®I'OC COO K IUIAHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MPEMETHBIM pe3yJIbTaTaM 00yueHus U B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEIIbHON  JIEATEIBHOCTH OOYYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOrMUECKOTro 00pa30BaHMsI Ha YPOBHE CPEAHEro 001Iero o0pa3oBaHusl.

Y4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0imero oOpa3oBaHUS
3aBepiaeT OUOJIOrHYecKkoe 00pa3oBaHKe B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aromuxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHON OMOJIOTHH, SMOPUOIOTUU U OMOJIOTUU PAa3BUTHS, TCHETUKU, CEJIEKIIUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YYEHUS U SKOJIOTHH.

N3yuyenue ydeOHoro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTOTOBKY OOYYaIOIMMUXCA K MOCHEAYIOIMIEMY IMOJyYEHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3ax W OpraHU3alMsIX  CPEIHETrO
npodeccuoHanbHOro 0opa3zoBanusa. OCHOBY €ro coJiepKaHHusl COCTaBIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TMPU H3YYECHHH  OOyYarOUIUMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
pacuiMpeHbl U YyriayOJIeHbl OMOJIOTMYECKUE 3HAHUS O PACTEHUSIX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HU,
JIOTIOJITHUTEJIHHO BKJIFOUEHBI OMOJIOTUUECKUE CBEICHUS TTPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HMCIOJIb30BATh KaK OPHUEHTUPHI JJISl MOCIEAYIOIIErO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparus OHMOJIOTHYECKUX 3HAHUMA C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, TMOJYYCHHBIMU OOYYaIOIIUMHUCS TPU HU3YYCHUU
bu3uKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mpenmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIOIMOHHBIA TOAXOAbl K HW3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIC JJI KUBBIX
CUCTEM Pa3HOT'0 YPOBHS OpTraHU3AIMH, BOJIOLMN OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHeHUs1 OMOJIOrMYeCcKOro pa3HooOpasus miuaHeTsl. Tak, B 10 kinacce u3yyarorcs
OCHOBBI MOJICKYJISIPHOM © KIJIETOYHOW OWOJOTHUH, IMOPUOJIOTHH W OHOJIOTHH
pa3BUTHS, TCHETHUKUA U CEJICKIIMU, OMOTEXHOJIOTHH W CHHTETHYECKOW OHMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAHUS OOydYaroluxcsi Mo OOTaHUKE, 300JIOTMH, aHAaTOMUH,
¢busmnonoruu yenoseka. B 11 kiacce M3y4aroTcsi H3BOIIOMOHHOE YYEHHUE, OCHOBBI
HKOJIOTUH U YueHHe 0 obuocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3BaH = 00€CIEUUTh  OCBOCHUE
OOyJarOIIMMUCST OMOJOTUYECKUX TEOPUI M 3aKOHOB, HJICH, TPUHIIUIIOB U TIPaBUJI,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O



CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOIIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MIPUKIIAIHBIX aCTIEKTaX OMOJIOrMYecKuX 3HaHui. J{iis
pa3BUTUSL M TOJACpXKaHUS HHTEpeca OO0yJarommxcs K OHOJIOTUH HapsAy co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHalia B COACPKAHUU MPOTPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUSI U Pa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pEIlICHUE BAXKHEUITNX OMOJIOTHYECKUX M SKOJOTHUYECKHUX MPoOIIeM.

Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHHI
WCII0JIb30BaTh TH 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHO o0macTu
pO(ECCUOHATIBHON JIEATEIbHOCTH, CBSI3aHHOM C OHMOJIOTHEW, WM K BBIOOpY
y4eOHOTr0 3aBeACHUS JJIs1 TPOAOKEHUS OMOI0OTHYECKOTr0 00pa3oBaHus.

JoctmxeHnne 1enu uU3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yri1yOnI€HHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3a]a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSIX, KOHIEMIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHUPA; O
CTPOEHHHM, MHOT000pa3MM U OCOOEHHOCTSIX OHMOJOTMYECKHX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCIIEOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHUE OOYYaroMMXCsS C METOJAaMH TO3HAHHs JKUBOW MPHUPOJIBL:
UCCJEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJICTOYHOM OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH U CEIICKIINH,
OMOTEXHOJOTMM M CHHTETUYECKOW OMOJIOTHH, TMaJICOHTOJOTHH, 3SKOJIOTHH);
METOJJaMU CaMOCTOSTEIFHOTO TPOBEIEHUST OMOJOTHUECKUX WCCIEAOBAaHUN B
naboparopud uW B nOpupone (HaOMOJeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICIUPOBAHUE);

OBJIaZIcHUEe OOy4YalolUMHUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJOTMYECKOM TEPMUHOJIOTMEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U COIHMAIBHO-DKOHOMHYECKMMH H  JKOJOTHYECKUMHU
npobiieMaMy YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH I10
OTHOILIIEHUIO K OKpYXarollel NpupogHON cpene, COOCTBEHHOMY 3J0POBbIO U
3MI0POBBI0  OKPYXKAIOIIUX JIIOAEH; OOOCHOBBIBATH M COONIOAATH  MEPBI
npouIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW >KU3HENEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHUH;



pa3BUTHE Y 00YYAIOIIMXCS HHTEIJIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEH B
MpollecCe 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJI0JIOTUel
OMOJIOTMUECKOT0 UCCIEA0BAHNS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIICI0OBAHUM,
pelieHus: OMOJIOTUYECKUX 3a]a4, MOJCIHMPOBAHUA OHUONOTMYECKUX OOBEKTOB U
MPOIIECCOB;

BOCIIUTAaHUE y 00YyYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHHUE IKOIOTUIECKOM,
TeHEeTUYECKOM IrPaMOTHOCTH, O0IIEH KyJIbTyphl MOBEACHUS B IPUPOIC; MHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
PUPOAOTIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
AKOCHUCTEM, Ouocdepsl), COXpPAaHEHUU COOCTBEHHOIO 370pPOBbSI M 3/I0POBBS
OKpYy)Karomux Jrojed  (coOmroneHuss Mep nOporiiakTuku — 3a00JieBaHUM,
obOecnieueHrne O€30MaCHOCTU KU3HEACSITEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO U TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHWE€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
VHIMBUTyaJIbHOU o0pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECIECHNUI0, B COOTBETCTBUH C
WHIMBUTyAJIbHBIMU UHTEpPECAaMH U MOTPEOHOCTIMH PETrHOHA.

OO0111ee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YEeHHE OMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpPEIHETO 00IIero oopa3oBanus, cocrabiser 272 vaca: B 10 kmacce — 136
yacoB (4 yaca B Hememio), B 11 kimacce — 136 yacoB (4 yaca B HEICHIO).
JonomuutenpHbid yac B 10 1 11 kmaccax mpemaycMOTpeH it obecrieueHus 0oiiee
r1yOOKOTO M NPOYHOIO YCBOEHHUS 3HAHUM ydamumucs, Oojiee TINATEIbHOTO
BBITIOJTHEHHSI MPAKTUIECKON YacTH MPOTPaMMBI.

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OUOJIOTHUU
OCYILECTBIISIETCS C Y4ETOM CHEUM(PUKU €ro coAepaHHs M HalpaBJI€HHOCTU Ha
OpoAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CpPETHETO
po(eCCUOHATILEHOTO U BHICIIETO 00pa30BaHUSI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHUE JIA0OpaTOPHBIX M TMPaKTUYECKUX pador. Takxke yuacTue
OOyYaroIMXCsS B BBIMOJTHEHUH MPOEKTHBIX W Y4EOHO-MCCIIEI0BATEIHLCKUX PaboT,
TEMaTHUKa KOTOPHIX OMPEACNACTCS yUUTEIIEM Ha OCHOBE HMEIOIITNXCSI MaTepUaTbHO-
TEXHUUYECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMoJIorus — KOMIUIEKCHas: Hayka. KpaTkass UCTOpusi pa3BUTHS
Ovonoruu.  buonormdyeckue HaykKM M M3y4yaeMble MMM MPOOJIEMBI.
dyHIaMEHTaJbHbIE, NPUKIAIHBIE M TIIOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTHN.

3HaueHue OMOJOTUN B (POPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHe OHOJOTHUU B
[IPAKTUYECKOM JIEATEIBHOCTU YEJIOBEKA: MEIULHMHE, CEJIIbCKOM XO35HCTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JleMoHCTpanumn

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuiu, U. I1. I1aBnos, 1. . Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucTtemMbl Kak mpenMer u3ydeHuss Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JMCKPETHOCTb U  ILIEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSAOYEHHOCTHh CTPYKTYPBI, OTKPBITOCTb, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIMA, KIIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHsiii. Ilporecchl, MPOUCXOAANINEC B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKW3HB Kak (opMa CylIeCTBOBAHUS
Marepun. Hayku, n3yyaromue KMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OPTaHU3ALNH.

N3yyenue xuBbIX cucTeM. MeToasl Ouonoruueckord Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTeMaTu3anus, Meraananus. [IonsaTue o 3aBucumMon u
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenra. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonorumueckux JaHHbIX. OIEHKA JOCTOBEPHOCTH MMOITYYEHHBIX
pe3yapTaroB. [IpUuuHBI HUCKaXXEHUST pe3yabTaTOB JKcrnepumeHTa. lloHsiThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHbIE MpPHU3HAKU KU3HW», «buosornueckue
cuctembl», «CBOWCTBA KUBOW MAaTEpUN», «YPOBHU OPraHU3alMM >KUBOU
npuponb», «CTpOeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepa», «Metosmbl
W3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHMe pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS eAUMHUIIA KuBoro. Mcropus
oTKphITHS KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOXKEHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeTtonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, MuddepeHInaIbHOe
HEeHTpUyTrUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOM MHKPOCKOIN, MHKpPOIpEnapaTsl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOW OUOJIOTUM
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIEMEHTHI.
Bopa u e€ poJib kak paCTBOPHUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuuu. MuHepaibHbIe BElIECTBa KJIETKH, UX Ouojornyeckas poJib. Posb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKUA. buonormyeckue mnonumepsl. benku.
AMWHOKUCIIOTHBIN cocTaB 0ekoB. CTPYKTypbl OelKoBOM MosieKyibl. [lepBuuHas
CTpYKTypa Oeika, TeNnTHIHas CBsA3b. BTopuyHas, TpeTUYHAas, YEeTBEPTUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukauuss OenakoB.
buonornueckue pyHkuu 6€IK0B. [lpuonsi.



Yraesoael. MoHOCaxapubl, AUCaXxapyuibl, OJIMTOCAXapUuAbl U MOJIHCAXAPUIBI.
OO0mwmii 1IaH CTpoeHUs U (PU3MKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlununel. I'uapodunsHo-TUApOdOoOHBIE cBOMcTBa. Kiaccuduxkarus aunumos.
Tpurmunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUN
munuaoB. OO1mMe CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpuanun kommuiementapuoctu. [IpaBmimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. MecTtonaxoxaenne u ouonorndeckue pyuakmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKHe U OMODU3UYECKUE UCCIEeIOBAHUS
cocTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoOnekyn. Mooeruposarue
CMpPYKmMypbl U QYHKYUti OUOMONEKYN U UX Komniekcos. KomnvromepHuiti ousaun u
opeanuyeckull cCunmes OUOMOEKY U UX HEeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetst: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XMuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamdeckass Tabnuia XUMHYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJNbl», «CTpoeHHEe MOJIEKYI
yrieBooB», «CTpoeHne MoJeKyn JMnuaoB», «HyKIeMHOBBIE KHUCIOTBD»,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XuMUYECKasi MOCyaa U 000pyI0BaHUE.

JlaGopaTopHasi padora «O0HapyxeHHE OCIIKOB C TIOMOIIBIO Ka4eCTBEHHBIX
peakuuii».

JlaGoparopHasi padora «VccnenoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema S. CTpoeHue u pyHKIMH KICTKH

Tumnbl KJIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(GbyHKUIHOHATIBHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHuecKkoi kieTku. Knetounas crenka OakTepuii U apxeil.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpo(HON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHOT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dYKAPUOTHUECKON KIIeTKH. [mazmaTrnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCmopT
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odnerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA aKTUBHBIA TPAHCHOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuro3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpruOoB.

[uromnasma. [{utozonb. urockener. JIBuxeHue murtomiazmbl. OpraHou/Ibl
kJeTkr. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas cetb (I11C),
anmapat [ oJNbIXH, JM30COMBI, WX CTpoeHHe # (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISIPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ aakuit (arpanyysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmupoexa 6enkos 6 annapame [ onvoocu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacTtutenbHbIX KIeTOK. Kiterounslii cok. Typrop.

[loyaBTOHOMHBIE ~ OpraHOMJIBI ~ KJIETKH:  MHUTOXOHJIPUH,  IUJIACTHJIBI.
Ipoucxoacoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactui. llepBuunble,
BTOPHYHBIE M CJIOKHBIC TIACTUIBI (DOTOCHHTE3UPYIOMINX dYKApPHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIITUX PACTEHUI.

HememOpanusie opranouabl kiaetku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHoOuI0B KJICTKH. Pu6ocombi. IIpomescymounvie Qunramenmul.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEYHBIE — KIETKH.
AxmuHosbie KOMNOHEeHmMbl HeMbluleyHblX Kiemox. MukpoTpybouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pEeCcHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophvie benxku.

Anpo. O6omouka sapa, XPOMATHH, KapHOIlJIa3Ma, SAPBIIIKA, UX CTPOSHUE U
bynkuuu. Snepubiii OenkoBbli MaTtpukc. IIpocTpaHCTBEHHOE pPacHoIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHolU 00010uKu 6 mumose. AHoephbiii
MPAHCcnopm.

Knerounsle BrmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpanuu



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

Tabmuubl U cxembl: «CTpoeHUE SyKapUOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPUNY», «SA1po», «CTpoeHne MPOKApUOTUUECKOM KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK PpPa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3yueHue cBOMCTB KJIETOUHOI MEMOpaHbD».

JlabopatopHnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «3yueHue NIBMKEHUS LIUTOIIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0OMeH BeLeCTB M NPeBpalleHUE JHEPIHH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIISIIMS — IBE€ CTOPOHBI MeTabomn3Ma. Tumnsl oomMeHa
BELIECTB: aBTOTPO(PHBIA U TreTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. OJHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporieccax. DepMEHTaTUBHBIA XapakTep peakiuid KJIETOYHOIO
Metabonuzma. DepMeHThI, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTalIu3aToOpoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (HDEpMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KieTKe. {DOTOCUMHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIacToB B IpoLecce
dbotocunteza. CretoBasi u TeMHOBast Gasbl. Domoovixanue, Cs., Cs. u CAM-munur
¢domocunmesa. IlpogykTUBHOCTH (POTOCUHTE3A. BiusiHue pa3anuHbIX PaKTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHNE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOJHbBIE
OakTepuu. 3HAaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHbIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpTraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okuciieHHEe, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ononorunyeckoro okucienus. uknnueckue peakunu. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparHo2o epaouerma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumymiecTBa a’poOHOro MyTd oOMeHa
BEILIECTB Tiepe] aHadPOOHBIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO 0OMEHA.

JdeMoHCcTpaMuA

[Toptpetsr: Jx. IIpuctin, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabnuubl u cxeMbl: «DOTOCUHTE3Y», « DHEPreTUUECKUuil oOMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

OOopynioBaHHEe: CBETOBOM MHKPOCKOI, 00OpYIOBAHHE JJII MPHUTOTOBIICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTopHas pa6ora «/3ydueHre KaTaTMTHYECKON aKTUBHOCTH (DEpPMEHTOB
(Ha mpuMepe aMuIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOIO pACIIEIIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIBHBIX U AKUBOTHBIX KIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlabopaTtopnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U JILIXAHUSD.

Tema 7. HacseacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu mMatpuuHoro cunHrtesa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacineAcTBEHHOW MHpopmanuu. ['eHeTnueckuit
KOJl, €ro cBoicTBa. TpaHckpunuus — wMaTpuuHblii cuHTe3 PHK. IlpuHuwmmsi
TPAHCKPUIIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPALIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpaHcnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanne amuHokucioT. Ponp pubocom B
OouocuHTe3e Oenka.

Cosepemennvie npedcmasieHusi o cmpoenuu 2eHog. OpraHuszalus reHoMa y
POKApUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB y MpOKapuoT. ['mmoresa
onepona (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2€eHO8 Y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbIX
MPOILIECCOB B KJleTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTouHbie (OpMBI )KU3HU U 00JIUTaTHBIC TTapa3uThl. CTpoeHHe
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupychsbie 3a005ieBanus 4enoBeKa, ’KUBOTHBIX, pacteruil. CITMJ[, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u anamuz dorvuiux maccusos («bigdatar)
CMPYKMYPHBIX OUo02UuYecKux oanHolx. Hanomexuonocuu 6 ouonocuu u meouyute.
IIpoepammupyemvie hynkyuu benxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsr: H. K. Konbnos, . Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «brocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupych»,
«bakTepuodarmy.

IpakTnueckas padora «Co3znaHnue MOJCIIU BUPYCAy.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u MuTos.
Oco0OeHHOCTH TPOLECCOB, MpoTekarommx B uHTepdasze. [loaroroBka KieTku kK
nenenuto.  [Ipecuntetmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TIEpUOBI MHTEPGA3HI.

Marpuunsiii cuate3 JHK — penmukaums. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm penmmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KIETKM — KapuoTUIll. JIUMIoOWAHBIA W
rariouaHblii  Habopsl  XpoMocoMm. ['omosoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaauu MUTO3a U IPOUCXO/ISIINE B HUX MPOIIECCHI.
Tunel Muto3a. Kapnoknses n nutokunes. buonornyeckoe 3HayeHuEe MUTO3a.

Perynsinus MUTOTHYECKOrOo IUKIJIA KieTku. I[IporpamMmmupyemasi kieTouHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u euberu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue mMooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IUKI KIETKW», «MmuT03», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKE: CBETOBOM MUKPOCKOT, MUKpOIpenapatbl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnass  pabora «M3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopnasi padora «HabmroneHrne MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATCIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJTHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIoOHUAIbHBIE OPTaHU3MBI.



B3auMoOCBsI3p 4AaCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eIrHoe 1einoe. ['omeocras.

Tkanu pactenuid. TUIIBI paCTUTENLHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
pOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHu JKMBOTHBIX M Y€JOBEKAa. THIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAS,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (YHKIMA U
PACIIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyKHbII U BHYyTpeHHUN cKelleT. CTpOEHNE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUU. JIBHJKEHME MHOTOKJIETOYHBIX >XMUBOTHBIX M YEJIOBEKA:
MblmieuHas cucrema. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacteHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPUKIIETOUYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBApUTENBHOTO TpakTa. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas MOBEPXHOCTD.
KabGepHoe u nérounoe apixanue. J[pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX T[O3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTemMa 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIeKOTUTaromux. Perynsius npixanust. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMbI PACTECHUM.
Tpancnopt BewiecTB y JKUBOTHBIX. KpoOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOSHHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokparurenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Ccekpeuus u
oOpaTHOE BcCachIBaHHWE KaK MEXaHHU3Mbl paOOThl OpraHoB BbiAeeHUs. CBS3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
Hepona. OOpazoBaHue MOYH y YeJIOBEKa.

3ammTa y OpraHu3MOB. 3allliTa y OJHOKIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M LUCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNpPOU3BOAHBIE.
3amura opranusma oT OosnesHeil. IMmyHHast cuctema denoBeka. KieTouHblili u
TYMOPAJIbHBIA UMMYHUTET. BpOXIEHHBIA M TPHOOPETEHHBIA CHeUPUUECKUI
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmmyHnutera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTs ¥ perymsiuquss y  OpraHu3moB. PaznmpaxuMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMoCTh U perynsuns y paCTEHUN.
PocToBble BelecTBa U X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas perysiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTAEIIBI. DBOIOLIUOHHOE YCIOXHEHUE CTPOCHHSI HEPBHOM CUCTEMBI Y
AKUBOTHbIX. OTJENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pedruexc u
pediekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[eficTBHE TOPMOHOB. B3aumMocBs3b
HEPBHOM M 3HJOKPUHHOM cucteM. [ unorasamo-runodusapHas cucTema.

JleMoHCTpauumn

[Toptper: U. I1. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pactenuit», «KopHeBbie cuctembl»y, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CHUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAY,
«BplienuTenbHas CHCTEMa», «ODHIOKPUHHAsA cHucCTeMay, «CTpOEHHE MBILIILBDY,
«Mmmynurer»,  «Kumednomonoctuele», «CxeMa  INHATAaHUS  PACTEHUN,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHne mnaHapun», «BHyTpeHHee cTpoeHHe N0KIeBOoro 4epss», «HepBHas
cucrema pboib», «HepBHas cucrema JsArymkn», «HepBHas — cucrema
npecMblkatomuxcs»,  «HepBHas  cucrema  nrtuny, «HepBHas — cucrema
MIIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOINpENnapaThl OJHOKIETOYHBIX
OpPraHW3MOB, MUKPOIIPENApaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU



HACEKOMBIX, UTJIOKOXHUX, KUBbIE JK3EMIUISIphl KOMHATHBIX pacTeHUil, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3YIIHOTO MTUTAHUS PACTEHUH,
pacIieTuIeHus Kpaxmaiia U OeIKOB Mo/ IeicTBHEM (EepPMEHTOB, 000OPYIOBAHHE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUI, MOJIEIIH TOJIOBHOTO MO3ra Pa3JIMYHbIX JKUBOTHBIX.

JlabGopaTopHasi padora «/3yueHue TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHnasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazmHoKeHne M pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nojoBoe. Buubl  Oecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALMS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokeHue. [lonoBbie KieTkW, Wiau rametsl. Meio3. Craaun
Mmeiio3a. [loBegenne xpomocoM B Meito3e. Kpoccunrosep. buonmornueckuii cMbIci
M€03a M II0JOBOro Ipouecca. MelWo3 M €ro Mecro B JKU3HEHHOM LIMKIIE
OpPTraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogaoTBOpeHHE U AMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHee. [[apTeHorenes.

NuauBuyalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH NPOOJICHUS MJICKOIMTAIOMINX. 3apOABIIICBBIC JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHOHAbHAS WHIYKIIUS).
3akiaJKka TUlaHa CTPOCHUSA JKMBOTHOTO KakK  Pe3yJbTaT HEePAPXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3IUYHBIX
(haKTOpPOB OKpYKAIOIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zBute ¢ meramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buoliormdyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO
pa3BUTHUSI, UX PACIPOCTpPAHEHUE B MPUPOJE. TUIMBI POCTa >XKUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M yesoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [lepnoasl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoxxenue u paszputue pacteHuil. 'amerodur m cropodut. Meiio3 B
YKW3HEHHOM IuKIIe pacTeHuid. OO0pa3zoBaHue CIOp B mpolecce merosa. ['amerorenes
y pactenuil. Ona010TBOPEHUE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. [[BoliHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHU3MBbl pETYISIUA OHTOT€HE3A Y PACTEHUN U JKUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [llneman.

Tabmuubr u cxembl: «BereratnBHOe pasMHOkeHHEY», «Tumbl Oecmonaoro
pa3sMHOXEHUD», «Pa3MHOXKEHHE XJIAMUIOMOHAIb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOkeHue runpe», «Meito3», «Xpomocombl», «['amerorenes», «CtpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYIOJIBHBIX pACTEHUN», «KU3HEHHBIA ITUKII
MOPCKOW KanmycTbD, «JKU3HEHHBIN TUKI MXa», «KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KU3HEHHBIN IIUKJI COCHBIY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTuyeckasi padora «BrpisiBIeHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJEeACTBEHHOCTH U HM3MEHYMBOCTH
OpPraHu3MoB

HcTtopust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pa6otel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B Pa3BUTUU I'E€HETUKH.
Pa6otsr H. K. KonsiioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OcCHOBHBIE ~ METO/ABl  TCHETHUKU: THOPUIIOJIOTUYECKUH,  IUTOJOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JlemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®unmunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHeTUKIY, «CXEMBbI CKPEIIIMBAHUSI .

Jlabopatopuast paGora «/Ipozoduna Kak OOBEKT TE€HETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB nepBoro nokojeHus. [Ipasuno nomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAacIIeIUICHUs NPHU3HAKOB. LlUTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. ['unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleIOBaHHUS.
Pacmierienre npu3HAaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI PU3HAKOB. [{uTonornueckrne 0OCHOBBI AUTHOPUTHOTO CKPEIIUBAHUSI.

CuenuienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuernsieHHoe
HACJICJOBAHUE TI'€HOB, HAPYILICHWE CLEIUICHUSA MEXAy I'eHaMH. XPOMOCOMHAasd
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHbli 1oji. ['eHernueckas
CTPYKTYpa II0JIOBBIX XpOMOCOM. HacrenoBanue pu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucreMa. [lneoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3anMoaelicTBHEe HeEaJUICIBHBIX T'E€HOB.
KommniementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, 4 TAKIKE
(U3MONOTMYECKUX  TPOLIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (YHKUUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— TapasuT» U «XO3IMH — MUKpOOMOM». ['eHeTMdyeckue acneKkTbl KOHTPOJIS U
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiif 1 BTOpOil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoliee CcKpemuBaHue», «HemomHoe nomMuHHUpOBaHHEY,
«CrenyieHHOEe HAacleOBaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTnka monay,
«Kapuotunn dgenmoBeka», «Kapuotun apozoduibl», «KapuoTum OTHID,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eiCTBHUE T'€HOBY.

O6opynoBanue: MoAeNb i JEMOHCTpalMud 3aKOHOB €IMHOOOpasus
rUOpUJOB TEPBOTrO TOKOJICHHS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBHCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEINb IS



JEMOHCTPAllUA CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBAHUSA Y TPO30(DUITBD».

IIpakTnyeckass  paGora  «lM3ydyeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monudukanuonnas u3MeHUYMBOCTh. Poib cpeasl B QopMuUpoBaHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuairioHHbIN
psa v BapuanmoHHas KpuBas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTIHYECKON N3MEHUYNBOCTH: KOMOMHATHUBHASI, MyTallMOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUU
T€HETUYECKOT0 pa3HoO0pa3us B Mpeeiax OJJHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTb. BuHIbl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HWHIAYUUMPOBaHHbIE MyTauuu. SnepHble U
HUATOIUIa3MaTHYeckue myTanuu. COMaTUYECKHE W TMOJIOBbIE MyTauuu. [IprunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl ¥ WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEpPHOCTH MYTAlMOHHOT'O ITPOLECCa. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass u3MEeHYHMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYECKUx Qakmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JlemoHcTpanuu

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

Tabmuel u cxeMbl: «Buasl  um3MmMeHuMBOCTHY», «MoauduKalmoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MCHYUBOCTHY, «Metio3y,
«OmnoaoTBopeHuey, «I'eneTnueckue 3a00JIeBaHus YeI0BeKa», « Buabl myTanmii».

OO6opyoBaHue: XUBbIC W TepOapHBIC DK3EMIULIPHl KOMHATHBIX PACTCHHI,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas pabora «HccnenoBanne 3aKOHOMEPHOCTEHN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytamuu y apo3o¢unasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotnn 4yenoBeka. MexnyHapoaHas NmporpamMma HCCIENOBAHUS T€HOMA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TIE€HEAIOIMYECKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MOMYJISIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIECIICHHE r€HOTHUIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOILIBIO
[TL[P-ananu3a. HacnencrBennslie 3a001eBanus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE
OOJe3HH 4YeloBeKa. boJIe3HM C HacleICTBEHHOM NPeapacrooKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKH B MPEIOTBPALICHUHN U JICYEHUH T€HETUYECKHUX
3a0o0yieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIICIOBAaHUN B
00J1aCTH peJaKTUPOBAHUSA F€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTOpbl TOBBIIMICHHONW YYBCTBUTEIHHOCTH YEJIOBEKa K
bu3YecKOMy U XHUMHUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JleMoHCTpanumn

Tabmuupbl u cxemsl: «Kapuotun udenoBeka», «MeTolbl U3y4eHUS] TEHETUKU
yesioBekay, «l eHeTnyeckue 3a00JI€BaHUS YETOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3smMoB

JlomecTukanys u cenekuust. 3apoKICHHUE CEJEKIUU U JOMECTUKALMU. Y YCHUE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJIbTYPHBIX
pactenuii. Ponb cenexkuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. COPT,
MOpoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0B B HACIEACTBEHHOW N3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJisl CEEKIIMOHHOMN pabOTHI.

MeTonbl ceneKlMOHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA M
VHIUBUYaJIbHBIN. DTarnsl KOMOWHAIITMOHHON CCJICKLIUU. HctrwiTanue
Opou3BOAUTENEH MO NOTOMCTBY. OTOOp MO TE€HOTHUIy C IOMOIIBIO OIIEHKH
dbeHoTuna NOTOMCTBa U OTOOP MO TEHOTHUITY ¢ oMoIbio ananu3a JJHK.

HckycCTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJCKIIMOHHOM  paboThI.
PannaniMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX
dbopm opranu3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHaHTHBIX JIHK /11 momyueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenune MOJINTUUIOUIOB. BnuyTtpusnaoBas ruopuIn3aIus.
bnu3kopoACTBEHHOE — CKpelluMBaHue, Wid  WHOpuauHr.  HepoacTBenHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEEKIIUU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre 1 U3y4YeHUE T€HETHUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U X
JUKHX POJWYEH JUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO3AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpaeieHue 2eHemuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM HUcCie C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCIe008AHU, Nepedo8blX Uoel U
NepCneKmuGHbIX MexXHOA02UL.

JleMoHCTpanun

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuup! u cxembl: «L{eHTpBI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYpPHBIX
pPaCTEeHHI», «3aKOH TOMOJIOTHYECKUX PSOB B HACIEACTBEHHOW HW3MEHUYHMBOCTHY,
«Mertonpl cenexuuny, «OtnanéHnas rudpuanzanusy, «MyTtarenes».

JlabopatopHasi padora «/3ydyeHne cOpTOB KyJbTYypHBIX PACTEHUN U IOPOJ
JOMAIIIHUX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHHIN.

IpakTnueckas padora «lIpuBnBka pacTeHUN.

IKckypeust «OCHOBHBIE METOABI M JIOCTHMIKEHUS CEJEKIHMH PAaCTEHUN U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHILINIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBeKThI, UCHOJb3yeMble B OMOTEXHOJIOTMH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHue, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouosornyeckuii cuHtre3. OOBEKTbl MHUKPOOHOJOTHYECKHUX
TexHonorui. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CoztaHre TEeXHOJOTMii U MHCTPYMEHTOB LIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJIBbIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEUaoIIHUecs B MPUPOIe OMOCUHTETUUECKHUE MYTH.

Kiierounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHue TraruioMgoB B CEJEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKAOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIICTOK U KJIIOHUPOBAHHUE KMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonozuu 0300poseieHus, KyIbmusupo8aHus u MUKPOKIOHATILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbIMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa U
KoHcTpyupoBaHue pekomonHanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTHKEHHUS M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUHU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIEMbl FTEHHON MH)KEHEPHH.

Menuuuackue 6uorexHosnoruu. [loctreHomHas nudposas menunuHa. [TIP-
JMAarHocTuka. MeTaOoJIOMHBIN aHalu3, T€HOUEHTPUYECKUH aHalu3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJOBBIX
KieTok. TaprerHas Ttepanuss paka. 3D-Omoumkenepus minsg  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3/aHUs KOMILJIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUTSL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oynutener OPBU, ycTaHoOBiieHHME MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHass nHKeHepUsn», «I €HHass HHXKEHEPUSD».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUNY.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpeACTABJICHHUN B
omnosioruu

OomonnoHHas Teopus Y. JapBuna. IIpeanochUIKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBroKy1ue cuitel 9BoJonnK BUIOB 110 Y. J[apBuHY (BhICOKasi ”HTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun sBomounu (CTI). HelTpanbHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HaAYEHUE
HBOJIIOLIMOHHON TEOPUH B POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHbBI MHUpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kiosbe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmurs! u cxembl: «Crucrema xxuBoit mpupoas! (o K. JInunuero)», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzMm GopMUPOBaHUS MPUCTIOCOOICHUHN Y
pacTeHui u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiecTBus Y.
HapBuna», «Haxoaku Y. [apBunHan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«I[lopogsl romy6eit», «MHorooOpasue KylbTypHbIX (opMm KamycTel», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYLIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETHUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[Tonynsuust Kak 3J€eMEHTapHas eIUHULA 3BOIOLMU. COBpEMEHHbBIE METO/IbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

OnemeHTapHble (AKTOpPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalnOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monysauusxX. DpPexT ocHOBaTelIs.
Ippexm O6ymouiiounozo eopaviuika. CHUdCeHUe 2eHemuuyecko2o pa3Ho00pa3UsL:
npuuunsl u creocmsusi. llposenenue s3¢pgpexma opetigha 2eno8 8 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIII 0TOOp — HamnpaBisiomuii Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTAOWIM3UPYIOMIUMA,  pa3pbIBAIONIUI
(mm3pynTuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
MTOBEICHUS YKUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOIEHNH Y Oprannu3MoB. ApoMop(dO3bl U MANOATATI TAIINH.
[Tpumepsl prcocobIeHn y OpraHu3MoB: MOP(hOIOTHYECKHE, PU3NOTOTHIYECKHE,
Oonoxumuyeckue, ToBeAeHUYeckHe. OTHOCHUTENTBHOCTh  MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsius — kimodeBor (aktop BumooOpazoBanus. [lytu u
CIIoCOObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momumnouM3aIuys,
rubpuan3zanus). JmuTeasHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHBIX METOJOB COXPAHECHHUSI
OonopazHooOpasusi. MHUKPOIBOIIONMA M KOSBOJIOUHMSA Iapa3UTOB U HX XO3SEB.
Mexanu3mMbl GOPMUPOBAHUS YCTOMUYHNBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapaun—BaitnOepray, «/IBmwkymine
CHJIBl ABOJIFOLUN», «IKOJIOIMYECKass M30JSUUs MONYJSALHN CeBaHCKOU (openmy,
«["eorpaduueckas U30A1US TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHHULIBI JAyPCKO»,
«ITonynsIIMOHHBIE BOJHBI YMCICHHOCTH XUIIHUKOB U KEpPTB», «Cxema JnehcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 3a CylliecTBOBaHUEY, « UHTyCTpUambHBbIHI
MenaHusm», «OKuBble — uckomaembie»,  «IIOKpOBHUTENbCTBEHHAas  OKpacka
XKUBOTHBIX», «lIpegynpexnaronias oOkpacka >KUBOTHBIX», «DU3HOIOTUYECKUE
anantanuny, <«lIpucrnocoOieHHOCTh OpPraHu3MoOB U €€ OTHOCHUTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUJI000pazoBaHus», «I eorpaduueckoe Bu10o0pazoBaHue TPEX BUIOB JIAHIBILIEH,
«9KOJ0TruYecKoe BHUI000pa30BaHHE BUAOB CUHULY, «IlOTUIUIOWIBI pacTeHHID,
«KanycTHO-pe1euHblil rTuOpuIy.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, dydelia MITUL U
3Bepel C MpUMEpPaMU Pa3IMYHBIX MPUCTIOCOOICHUH, yyUena NTUL] U 3BEpel pa3HbIX
BUJIOB, repOapuu pacTeHWid OJIM3KUX BHUAOB, OOpA30BaBIIMXCA Pa3IUYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBiIeHHE N3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHrs OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckne  MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHUs: 3Bojtouuud. CpaBHeHUE QIOpHI U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumbi-
SHJEMUKHU U PEIUKTHI.

DOMOpPHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METO/bl U3YUEHUS
BOMIOIMU. ['eHeTHUecKkue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXUMHUYECKHUE U MaTEMAaTUYECKUE METObl U3YUYEHUs HIBOTIOIUHU. [ OMOJIOrMUHbIE
redbl. COBpEMEHHBIE METO/IbI IOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBUiia) 3BOONMH. [IpuHyun cmenvi yHKYuil.
HeoOpatumocTs 3Bomonnu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JdeMoHCTpaMuA

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJT JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepbl»,  «Cteromedansry, — «Punmoduth»y,  «CemMeHHBIC
nanopoTHUkW», «buoreorpaduyeckue 30HB 3emiun», «lpeid KOHTHHEHTOBY,
«Penuktely, «HadanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHThI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0Opbl 4YEJIOBEKAa W IIUMIIAH3€», «l JTaBHbBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

O0opynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HH HA 3emJie

HayuyHple TUmoTe3bl NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHaydHble IPEICTaBICHUS O 3apOKJIECHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSHHOTO CaMO3apPOKICHUS KU3HU U €€ onpoBep:keHue onbiTaMu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxaenue >xM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmornueckas) SBOJIOIMUSA. XHMHYECKass OHBOJTIONHA. AOWOTCHHBIM CHHTE3
OpraHWYecKux BemecTB W3 Heopranuueckux. Ombsir C. Mumiepa u I'. FOpm.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u rumoresa «mupa PHK» VY. Tunbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeTOABI €€ n3ydeHus. VIckoraeMbple OpraHn4eCcKre OCTATKU.
['eoxpononoruss u €€ Meroabl. OTHOcUTENbHAs U AOCOJIOTHAsE F€OXPOHOJIOTHS.
["'eoxpoHosiornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIIONUU. [losiBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHKS MeTaboianu3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKM KaK aHaJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmii Ha cymy. llosiBieHME CHOpPOBBIX pacTeHHU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE [BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xopa0BBIE )KUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ambubuii u pentuwiuil. [IponcxokaeHUE MICKONUTAIONIUX U
ntul. [lpunnun xmoyeBoro apomop@dosa. OcBoeHue O€ClO3BOHOYHBIMH U
ITO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, MPOTEPO30W,
naneo3o0il, Me3030H, kaitHo301. OO11as XapakTepUCTUKA KJIIMMaTa U F€0JIOTHYECKUX
npoueccos. [losiBIeHne U pacuBEeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA Fa30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — JKOJIOTHYECKHE KPU3KUCHI pouuioro. IIlpuunnHer un
CJIIECTBUS MAacCCOBBIX BbIMHpaHHW. COBPEMEHHBIM IKOJOTHYECKHA KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpanenust 6uopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cuUcTeMa opraHudeckoro mupa. IIpuHuunel kiaaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsr: ®@. Penn, JI. Cnamutanuanw, JI. Ilacrep, . 1. Meunukos, A. W.
Omnapumn, Ix. Xonnelin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUMAW»,  «[ €OXpOHOJIOTMYECKass  IIKaua,
«HayanbHble 3Tanbl OpraHUYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs SyKapHOT
nyTéM cumoOuorenesa», «Cucrema xKuBoil mnpupoas», «CTpoeHue BUpycay,
«Apomopdo3bl  pacTeHuit», «PuHMOGUTE, «OIHOKIETOYHBIE BOAOPOCIH,
«MHoroxkierounsle Bogopocinw», «Mxun», «llanopotHukn», «l'oocemeHHble
pactenusn», «Oprassl UBETKOBBIX PACTEHHI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctueiey, «Ilnockue
yepBu», «YneHuctoHorue», «PwiOBD», «3emMHOBOAHBICY, «IIpecMbIkaromuecs,
«IItnue, «Miexkonuraromue», «Pa3Butue KuU3HU B apXenucKou dpe», «PaszBurtue
JKU3HU B IIPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMEHHasl CUCTEMA OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapuu pAaCcTEHHM pa3IUYHBIX OTAEJIOB, KOJUIEKIIUH
HAaCEKOMBIX, BJIAKHBIEC IIPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUN
UTJIOKOKHX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUN
OKaMEHEJIOCTEe, TMOJIE3HbIX MCKOIMAEMbIX, MYJSKM OPraHUYECKUX OCTAaTKOB
OpPTaHU3MOB.

Bupryanbnas n1aboparopHas padora «MozaenupoBaHue onbiToB Muiiepa—
KOpu no u3ydennto abMOreHHOr0 CUHTE3a OPraHMYEeCKUX COCIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTtopnasi paGora «/3yueHue u omnucaHuWE HMCKOMAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEM CTPOCHUS PACTCHHI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre ocCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl 1 3a7a4u aHTPOMOJIOTUHN. METO/IbI aHTPOTOJIOT U H.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKJICHHM 4elIOBeKa. Pennruosnbie
B033peHus. COBpEMEHHbIC HAYYHBIE TEOPUU.

Cx0/CTBO 4yenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKUE, (hU3H0TI0T0-OMOXUMUYECKHE,
noBesieHueckue. OTanuus yeaoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JBrkymue cuiibl (hakTopbl) aHTPOINOreHe3a: OMOJIOTHYEeCKre, COI[HaTbHbIC.
CooTHoleHne OMOJOTUYECKUX U COIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaguu aHTpororeHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHbBI
(IPOKOHCYJIbI) U paHHUE MOHTUBI — O0IIUE MPEKU YeI0BEKOOOPA3HBIX 00€3bsH U
JoJiei. ABCTPaTONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJIEHUS OPYAUU TpyAa. UemoBek NpAMOXOASIIMN U NIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Agpuxu. YenoBek reitenboeprekuii — o0umit mpeok HeaHAepTaaIbCKOTO
YeJIOBEKa W YEJIOBEKA Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOJHOTO KJMMaTa. YelloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JACHUCOBCKHUMN
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
najeoreHoOMHKa.

DBOJIIOLIMST COBPEMEHHOTO uejoBeKa. EcTecTBeHHBI OTOOp B MOIMYJISIUAX
yejoBeka. MyTainmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsiiOHHBIE BOJIHBI,
npeiid reHos, murpaiusa U «3pdEKT oCHOBATENS» B MOMYJALMUSAX COBPEMEHHOTO
YyeJoBeKa.



UYenoseueckne pacel. I[loHarue o pace. bonbiume pacel: eBpomneouaHas
(eBpaswmiickas),  aBCTpajOo-HErpoujHAs  (PKBATOpUaAlbHAs),  MOHTOJOWIAHAsS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO IJIaHeTe.
EnuacTBO  yenoBeueckux — pac. HayyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOseHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIONMOHHAS ~ QHTPOIMOJOTHS W MAJICOAHTPOIOJIOTHUS
YEJIOBEUECKUX TMOMYJIAMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHCTpaMuA

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuipl U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsHBbI», «CKeNeT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpEBO  YENOBEKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JlenncoBckuid yenoBek» «Heanaepranbuby, « KpomaHbOHIBIY,
«IIpenku yenoBekay, « ITansbl SBOTIOLNHN YEITOBEKa», «Pachl 4ETOBEKA.

O6opynoBaHue: MYyJSDKH — OKaMEHEJIOCTEeH, MpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJOBeKa, penpoaykiuu (dbororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMM CIOKETaMHM TMPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET Yel0OBeKa, MOJIEh
yeperna yesioBeKa U ueperna MMMITaH3e, MOJIeb KUCTH YeJIOBEKa M KUCTH IIUMIIaH3e,
MOJIEJIN TOpCa MPEJKOB YEIOBEKA.

JlaGopaTopHasi padora «lV3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTalluil YEIIOBEKay.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKIIel cpeaou

3apoxaeHne u pa3BuTHe dkojioruu B Tpyaax A. 'ymGonbara, K. @. Pynwe, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pazmensl u 3amaun
sKoJI0THH. CBSI3b SKOJIOTUU C APYTUMU HayKaMHU.

Metonpt sxonorun. IloneBbie HaOMOAEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUpPOAHBIE W JiabopaTtopHbie. MomenupoBaHre B OKOJOTUHU. MOHUTOPHUHT
OKpY>KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBII.

3HaueHue DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTMUECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C INpuponoil. opMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onsar, K. @. Pynse, H. A. Cesepuios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl 3Koa0orHN», «MeToasl dKoIorHn», «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbD».

JlabopaTopHnast padora «3yuenue METOJ0B AKOJIOTUYECKUX
WCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpONOreHHbIe. O01ue
3aKOHOMEPHOCTH JEHCTBHUS 3Koyiornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak »Konorudeckuil (akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CUTHaJbHas poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. J[leiicTBue TemrepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPIaHU3MBI.

Bnaxxnocts kak skojormdeckuil (axrtop. IlpucmnocobiieHus pacTeHuil K
NOJAJIEp>KaHUI0 BOJHOrO OanaHca. Knaccudukanuss pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJANOYBEHHAs, BHYTpUOpraHusMeHHas.  DPU3HKO-XUMHUYECKUE
0COOEHHOCTH cpesl 00uTaHust oprann3moB. [IprucnocoOnennst opraHu3MoB K KU3HU
B pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne um BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguusbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

JKuznennsie ¢popmbl oprann3mMoB. [ToHsTHE 0 Ku3HEHHOHN popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AEpeBbs, KyCTApHUKW, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJNIeTHHE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THIAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cUMONO3 U ero (opmsel. [lapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCaJIM3M (KBapTUPAHTCTRO, HaxJIeOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpuyeckue). 3HAUYCHUE



OMOTUYECKUX B3aUMOACHCTBUN JUIsl CYIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHCcTpaMuA

Tabmuplt 1 cxeMmbl: «Okosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTMYECKHE TPYMIbl JKUBOTHBIX IO OTHOLIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE JKHUBOTHBIE», «DHU3MONOTMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHuU3MOB», «bHOJOTHYECKHE PUTMBIY,
«Kuznennsie popmbl pacTeHUiD», <« Ku3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro Jjeca», «llemn nuraHus»,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuM0Omno3,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOUBBIC, TEHEIIOOUBBIE H
TEHEBBIHOC/IMBBIE KOMHATHbBIE pAacTEHUs], repOapuy U KOJJIEKLUU TETJIONIIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHHM, dydesia NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHU KUBOTHBIX, OOUTAIOMIMX B PAa3HBIX Cpeaax,
repO0apum M KOJUIEKUMM PpAaCTEHUAd U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHM JKU3HU, Trepbapuu u
KOJUIEKLIUM PACTEHUN M JKUBOTHBIX PA3IUYHBIX YXU3HEHHBIX (OpPM, KOJJICKLIUU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHbIX OMOTUUECKUX B3aUMOJEHCTBHUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuass padora «BrpIsiBIeHHE MPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX
MeCT OOUTaHHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [Tonmynsimuss ~ Kak
Ounonornyeckas cucreMa. Posib HEOTHOPOMAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOoJIOrHK BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW NOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pAacTHasi M TMOJIOBAasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MATPALUS.

Dxonoruyeckass CTpykrypa nomyiasuud. OUeHKa YMCIEHHOCTH MOMYJISLIMH.
JlnHamMuka nonyiAanuu U e€ peryisanusa. bHoTHYecKui NMOTEHIMAl IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MTOMYJISILUN.
KpuBble BbDKHBaHUS. Perynsius YUCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,



3aBUCSIIMX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM [k .M. XatumHcona. Pa3zmepsl skosiormdeckon
Huiy. [loTeHunanbpHas U pealTu30BaHHAas HUILIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTEruu. JKOJOTUUYECKUE SKBUBAJIECHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid >KUBOTHBIX. buosorundeckue
WHBa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «IKOJIOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  momyJysiiuun», «Bo3pacTHble  NHUpaMubl
nonyysiiun», «CKOPOCTh  3aceleHUsT TMOBEPXHOCTH 3eMJIM  Pa3IMuHbIMU
opranuzmammn», «Mogeins 3xonorndueckor Humu /. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

JlabopatopHnasi pa6ora «lIpucnocobiieHus ceMsiH pacCTEHUHN K pacCEeICHUION.

Tema 9. IKos10rus cO00IIECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OopraHu3MaMu B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: IMPOAYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHCcTEMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcCHOBHBIE OKA3aTENHN IKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
MUPaMUJIbI YUCel, OMOMACChl U SHEPTHUHU.

Junamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CykKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. KnmnmakcHnoe cooOriectBo. bruopaznoobOpasue u nmojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUcmembl Mopeu U
oKxeanos. Ikocucmemvl MyHOP, J1eco8, Cmenet, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ArposkocucTema. ArponeHo3. Pazmnuns
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOAHBIMHU IKOCUCTEMaMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u dayna. CuHaHTpomuzalusi Tropojckoil ¢ayHbel. buonoruueckoe u
X035MCTBEHHOE 3HAUEHNE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
skocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu skocucmem. IlepeHOC PHEPTUU U BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PAZHbLLIX MUN0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTCHHBIX IKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoneHO3a»,  «DKOCUCTEMaA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYIIIBI OPTaHU3MOB B dKOcHCTeMe», « KpyroBopoT BemiecTB B 3kocucTemey, «Lemn
nuTaHus (macTOWIHAs, JAETPUTHasA)», «IKOJOTHYECKas NupamMuaa YUCEI,
«IKonoruyeckas nupamuyia OUOMACChl», «IKOJIOTHYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxkapa», «IKOCHUCTeMa 03epay, «ArporeHo3», «KpyroBopoT BemiecTB M MOTOK
SHEPruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypOo03KOCHCTEMBD.

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHsi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
€JIbHUK, Ha CYXOJOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcusi «DKCKYpCUsl B arpo’KOCHUCTeMy (Ha MOJje WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000ji0YKa 3eMIIM, TJI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouocdepe B Tpyaax . 3rocca.
VYuenue B. U. BepHanckoro o 6uochepe. Obnactu 6uochepst u e€ cocras. XKupoe
BEIECTBO Orochepsl 1 ero PyHKITUY.

3aKOHOMEPHOCTH cyIiecTBoBaHus Omocdepbl. OcobeHHOCTH OHMochepsl Kak
rJ1I00aIbHOM 3KOCcHCTEMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOr€OXUMHYECKHUE IIUKIIBI (Yraepo/ia, a30Ta). PUTMHUYHOCTD sIBJIEHUH B
ouocdepe.



3oHanbHOCTH OHochepsl. [Touarre o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJUCTBEHHBIE JieCa, CTENHU, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KiMMar, pacCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JdeMoHCTpaMuA

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuCIOpoja B MPUPOJIEY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IInpokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tpornueckuit gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMHU KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOAHBIX pecypcoB. Paspymienme nouBbsl. OXpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIbHBIA M XKUBOTHBIA MuUp. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI HPHUPOIBI.
Kpacasie kHuru. Oco0o oxpansembie npupoanbie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUUECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEIOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMNOSIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUCCre008anus nepexooa K pecypcocbepezaouei u
KOHKYPEeHmMOoCnocooHou snepeemuxe. buonoeuuecrkoe pasnoobpasue u buopecypcol.
Hayuonanvnvlie ungopmayuonuvie cucmemsi, obecneuusarowue 0o0Cmyn K
uHgopmayuu no  CcOCMoAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JemoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHUE aTMOocPepb», «3arpsi3HEHUE THAPOCPHEPH»,
«3arps3Henue nouBb», «[lapHukoBbIi 3d ek, «Oco00 oxXpaHseMble IPUPOIHBIE
TeppuTOpUn», «MOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX paCTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHoi KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOyJarOIIMMHUCS TPOTPaMM  CpPEIHEro o00Imero o0pa3oBaHUsS: JUYHOCTHEIE,
METanpeIMETHBIE U MPEIMETHBIE.

B cTpykType JNMYHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CAMOONpPENENICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS YKOIIOTHUECKOU KYJIBbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 110 OMOJIOTHUHU TIOCTUTAIOTCS B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUHM C
TPAIUIIUOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, NAaTPUOTH3MA U
YBaKEHUS K 3aKOHY U MPABOIOPSAIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY’KaIOIIEU Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIHLHOU JESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH 00YUYaIOIIEerocs: Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX IIPaB M 00513aHHOCTEH, YBaKEHHE 3aKOHA
U TIPaBOIIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEILHOCTH IIPH CO3aHUHN YUEOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX M TO3HABATEIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHONICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOSKIECHUSIMHU, KYIbTYPHBIMH IICHHOCTSIMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PoOjvHY, CBOM S3BIK M KYJbTYpPYy, IPOIUIOE W HACTOSIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TPUPO/IBI,
JOCTHXKEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJT POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHWOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHHMBAaTh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a *KU3HHU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUI U HOPM, cOaJTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYECKOMY H
MICUXUYECKOMY 37I0POBBIO;

MOHMMAaHUE I1EHHOCTU TMPaBUJI HWHJWBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalIUSIX, YTPOKAIOIIHUX 3/IOPOBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JESITEIBHOCTU TEXHOJOTMYECKOW WU COLMAIBHOU
HaIpPaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM MpoPecCUOHATBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun U peaan30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIIOIB30BaTh MPUOOPETAEMbIE PU U3YUYEHUH OMOJIOTUHU 3HAHUS
M YMEHHMS TpHU PEIICHUH MpoOJieM, CBS3aHHBIX C  paldOHAJbHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOACHUE  TPAaBWJI  TOBEACHHWS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJOB,
IKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAIIUX BPE OKPYKAIOLIEN IPUPOITHOU
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;



HaJIM4KMe PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B IO3HABATEIIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKON JEATEIHHOCTH SKOJIOTHUECKOMN
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KakK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKku OHOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHpPE KakK O €AUHCTBE MPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJIHBIX 3aKOHOMEPHOCTEH U pELIEeHUH IpodiieM
COXpPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/a W3 II00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
MCIIOJb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIMICHUS OOIIEH  KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3YYCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJydyaeMble 3HAHUSA U1 aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAyYHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHbie pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHHUS OOYyYarOMINXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMA, HAY4YHbIN (paKT, MPUHLMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
U CCIeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbIE
yueOHble JeHCTBUS (TMO3HABATENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaromye GopMupoBaHrue GyHKIUOHAIBHOW IPaMOTHOCTH U COLIMAIBHOM
KOMIETEHIIMM  O0YyYarolMXcs; CIOCOOHOCTh  OOYyYaroIMXCs — HCIOJIb30BATh
OCBOCHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pe3ynbpraTe u3yueHuss OMOJIOruM Ha YPOBHE CpEeIHEro 00LIero o0pa3oBaHus
y oOyuatomierocsi OyayT c(OpMUpOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHbIEe JEHCTBUS, KOMMYHHUKATHBHBIE YHUBEpCAJbHbIE YydeOHbIE IEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHBIE YUEOHbIE JEHCTBUSA, COBMECTHAS AEATEIbHOCTD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIUpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHXKEHHUSI, COOTHOCUTD PE3YNbTATHI ACATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEACTBA JUIsl TPEACTABICHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUIEHMH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxke
OPOTUBOPEUYHMI PA3HOTO pPOAA, BBISIBICHHBIX B Pa3jIMYHbIX HHMOPMAIIMOHHBIX
VUCTOYHHKAX;



pa3pabarbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIW3a MMEIOIINXCS
MaTepUaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIe0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalHH, NpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B Yy4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalIHIX;

BBIBIATh IIPUYMHHO-CJICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPhl U KPUTEPUU PEILICHNUS;

aHANM3UpOBaTh IIOJIyYEHHbIE B XOJE PpEIICHUsS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYIO M MPAKTHUUECKYH 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHaJIbHbIE MOIXOJbl U PELIeHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE allbTEPHATUBHBIE PEILICHUS.

3) pab6ora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEYUBOCTb;



bopMyaMpoBaTh 3alpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOIUMOM JIJIsl BHIIOJIHEHUSI yU4eOHBIX
3aj1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HMHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHMUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAIbHYIO  (OpMY  IPEACTABICHHUS
ouonorunueckoi nHpopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TaOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAy4YHBIM SA3BIK B KayecTBe CpeAcTBa mpu paboTe ¢
Ovonornyeckod HHPOpMaLMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BIAJE€Th  HAaBBIKAMHM  paclo3HaBaHWS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yUIaCTBOBATh
B JIAJIOTE WM JUCKYCCHM MO CYLIECTBY OOCYXJaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeiasiaraeMoin
3aJa4M, YIYUTBHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3WIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHHS, MOHUMATh 3HAUYCHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HaAMEPEHUS IPYTUX JIIOJIEH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOECEeTHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IPH pelIeHUH OUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMAaTHKy M METOJAbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BOBMOKHOCTEH KaXKIIOTO YJieHa KOJUICKTHBA,

NPUHUMATh IIeTd  COBMECTHOW  JIEATENHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaHbl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEILICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOILICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATEILHO COCTABJIATH IIJIAH PEICHHMS] TPOOIEMBI C YUETOM UMEKOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHII;

JienaTh OCO3HAHHBIM BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIeKCUU I OLEHKH CHUTYyallluH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETh OLICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTbl JPYTMX @PU aHalIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ceDdsT U APYTHX:
IPUHUMATH ce0sl, TOHUMAsi CBOM HETOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;
pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pPE3YNIBTATBl OCBOCHHS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi»y Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIedYeHHe
npoduibHoro  oOydenust  oOydaromuxcss  Ouonmorud. OHHM — BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTMHM HayYHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHUCTBUH 11O
OCBOCHHIO, HUHTEPIPETALMHU U MPEOOPA30BAHUIO 3HAHUM, BUJIbI JEATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOTO mpeamera «buomorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJM OUOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMoOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/I€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TEPBOT0 TMOKOJIEHUS, PACUICIUICHHs, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacienoBanuss [. MeHaensa, TrOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3meHunBoctd H. M. BaBuiiosa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKHUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHUE,
HaOJII0/ICHNE, DKCIIEPUMEHT);

YMEHUE BbIACIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpPraHOB pACTEHM, J>KUBOTHBIX, 4YEJIOBEKAa, IMPOLIECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max pPacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
MPOIIECCOB: OOMEHa BeliecTB (MeTad0Iu3M), MPEBPAIICHHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpoPHOro TUIMOB MUTAHUSA, POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHUE YCTAaHABIMBATH B3aMMOCBSI3M MEXIY OpPraHOWJAMH KIETKH U HX
GYHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEHM W WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaMH OpPTaHOB Yy pPAaCTCHWH, JKMBOTHBIX M YEJIOBEKAa U HX
GYHKIASIMHE, MEXKIYy CHCTEMaMH OpPTaHOB M WX (DYHKIMSMHU, MEXIY OSTallaMu
oOMEeHa BEIIECTB, ATanamMH KJIETOYHOIO UK U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (EHOTHIOM, (DEHOTUIIOM H
(dhakTopamu cpebl OOUTaHUS;

YMEHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM UYHCIIE
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aAPryMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYCCKUX TPYIIIT,

YMEHHUE peraTh OMOJIOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs I€JIb KCCIEIOBAaHUS, aHAIU3UPOBATH TIOJTYyYEHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJIYYCHHBbIC  pe3yJbTaThl Ha  YUYEHHUYECKHX
KOH(DepeHusX;

YMEHHUE OIICHUBATh OJTUYECKHE aCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
o0acTv OMOJIOTHUHU U MEUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HapaBlIEHHOE N3MEHEHNE TeHOMA B CO3/JaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymyied mnpodeccrnoHaIbHOU
JEATEeTLHOCTH B 00JacTH OWOJIOTHU, MEAHMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIIyOJaTh O3HABATEIIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHHE OMOJIOTMYECKOTO O00pa3oBaHWs B  OpraHU3alUsAX CPEIHEro
po(eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUA.



[IpeameTHble pe3ynbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» B 11
K1acce JOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KApTUHBl MHpa, B ITO3HAHUHM 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJIOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHUH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUS, U B ((POPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJEC POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAaHWUW, KOTOpas BKJIIOYAET
ONpEJEICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKocHcTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUH
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinGepra,
3apoabiiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX O0BEKTOB U SKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBIABICHUS U
OLICHKM aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'0 0TOOPA, AJJIONATPUUECKOT0 U CUMIIATPUYECKOTO BUI000pa30BaHus,
BIUSHUAA ~ JBWKYIIUX  CHWJI  DBOJIOIMMM  HAa  reHOGOHA  TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTaHMs, YepeJOBaHUSl HaIlpaBJIECHUN
ABOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBaTh B3aWMOCBA3M MEXIY IPOLECCAMU HBOJIOLNH,
JBIOKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISBISATH  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelle OOUTaHMs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBs3€d  OpraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX IPYII, B3aUMOCBSA3U OPraHU3MOB U Cpellbl OOUTAHUS, €AMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpPAaHEHHsI MHOrooOpas3usi BHUIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]]a4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKIY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JE1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHE BBHIMOIHITH JIA0OPATOPHBIE M TPAKTHUECKHE PadOThI, COOIIOAATH
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb WCCICIOBAHUS, AHATU3UPOBATH IOTYYCHHBIC
PE3yNBTATHI U ICNIaTh BHIBOBL;

YMEHHE y4YacTBOBaTh B Y4eOHO-HCCIIENOBATEIBCKONW paboTe Mo OMOJIOTHH,
OKOJIOTUA W MEIUIIMHE, MPOBOJUMON Ha 0a3e IIKOJIHHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl Ha  yYEHHYECKHX
KOH(epeHUusX;

yYMEHHUE OlLIEHUBATh TMUIOTE3bl M TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEJICTBUAX U CIOCO0axX MpeaoTBpaIleHUs
ri100aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIECTBIISATh OCO3HAHHBIN BBIOOP Oyaymied npodeccuoHanbHOM
NEATEeTLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIONL30BAHMS, MEAUITHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIUICHHOCTH, YTIyOJsATh TO3HABATENbHBIA MHTEpPEC, HaIlpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYMOIIEH  Tpodeccmd W MPOAOHKCHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUAX CPEIHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m Konrposbnsie  IIpaxkrunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 buonorus xak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorus xinerku
4 XuUMHYECcKasi OpraHu3amus KICTKU 15 2
5) Crpoenrnie u GyHKINHU KICTKU 13
5 OOMeH BelecTB U IpeBpalleHUe YSHEPTUU B 1 3
KJIETKE
; HacneHCTBeH}fas{ uHpopMalus u 10 05
peanu3anus e€ B KIeTKe
KuzHeHHBIN UK KIETKH 8
CtpoeHue u QyHKIIMH OpraHU3MOB 22
10 Pa3smHOXeHue u pa3BUTHE OPraHU3MOB 14
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 13 3,5
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 7 1,5
14 I'eneTnka yenoBeka 4 1
15 Cenexuusi OpraHu3MoB 6 2
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

27




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTrejibHbIe
padoThI padoThI
pecypcbl
1 3aposkJeHNe U pa3BUTHE IBOJIIOIMOHHBIX 5
MpeJICTaBICHU B OMOJIOTUI
Mukpo3Botonus 1 €€ pe3yabTaThl 22 4
MaxkposBomtonus U €€ pe3yabTarhl 7
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 20 3
3emuie
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHES 14 2
DKOJIOTrHs — HayKa O B3aMMOOTHOIIEHUSIX
6 OpPraHU3MOB U HaIOPTaHU3MEHHBIX CUCTEM 4 1
C OKpY2Karolleu cpeaou
Opranusmsl 1 cpeia OOUTaHus 14 3
DKoJ0Tusl BUJIOB U MOIMYJISILUMA 11
DKos0orus coodIecTB. DKOJIOTHYECKHe
9 H 14 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems 11
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 0 145







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecrBo yacoB Jlata DJIeKTPOHHBIE
N Tema ypoka Konrpo IIpakTn H3yYeHUsI uudposbie
n/m Bcero  abHbIE YyecKue o0pa3oBaTe/ibHbIE
padoTbI PadoThl | npay | dakr pecypchl
Pazgen buosiorus Kak HayKa
1 buonorust kak KOMIJIEKCHasi HayKa U KaK 4acThb 1
COBPEMEHHOTO O0IIECTBa
Pasjnen /KuBble cucTeMbl U MX H3y4YeHHE
JKuBble cucTEMBI M X CBOMCTBA
YpoBHEBas opraHu3aIus KUBbIX CUCTEM
4 O6o6maromuii ypok mo teme «KuBble CUCTEMBI U UX 1
W3y4YEHUE»
Paznen buosiorust KieTku
5 Hcropus oTKpbITUA U M3yUeHUS KIeTkH. Knetounas 1
Teopus
6 MeTo 161 MOJIEKYIISIPHOMN M KJIIETOUYHOM OMOJIOTHH. 1
IIpakTHyeckas: padora «/I3yueHne METO0B KIETOYHOMN
7 ounosorun (xpomarorpadusi, snekTpodopes, 1 1
muddepennnanbHoe nueHTpudyruponanue, [1LP)»
Pazgen XuMuyeckasi opranu3aums KJIeTKU
8 XHUMUYECKUH COCTaB KIETKH 1
9 MuHepanbHbIe BEIIECTBa KIETKH, UX OHOIOTHYeCcKas 1

poJib




10 Opranuveckuie BemEecTBa KICTKH — OCIKU.

1 JlaGopaTopHas padora «OOHapyxeHHE OCITKOB ¢
MIOMOIIBIO0 KAYECTBEHHBIX PEAKIIHI»

12 CaoiicTBa, kinaccudukanus U GyHKIIUHA OSITKOB

13 Oprannyeckue BeIecTBa KIETKA — YIIICBOIbI

14 Knaccugukanus yrieBooB U UX poJib B KIETKE U
OpraHusMe.

15 Oprannueckue BEIeCTBa KJIETKH — JIMITHIbI

16 Hyxneunossie kucnotsl. JJHK.

17 Hyxnennossie kucnorsr PHK.
JlaGopaTopHas pa6ora «V/ccinenoBaHue HyKJIEMHOBBIX

18 KHCJIOT, BBIICTICHHBIX U3 KJIETOK PA3JIMYHBIX
OpPTaHU3MOBY

19 Crpoenue u pynkuun ATD. Ipyrue
Hykneosuarpudocdarsr (HTD)

20 CexBenupoBanue JIHK. Metoasl reHOMHKH,
TPAHCKPUNTOMHKH, TPOTEOMHUKHI

21 MeTobl CTPYKTYpHOH OMOIOTHH

29 O6o06maronuii ypok mo reme « XuMudeckas
OpraHu3aIMs KIETKN
Pa3nen CtpoeHue u GyHKIMH KJIETKH

23 Tune! knetok. [Ipokapuornyeckas KieTka

24 CrpoeHue 3yKapruOTHYECKON KIIETKH.

o5 IIpakTnyeckas padora «/I3yuyeHue CBOWCTB KJIETOUHOM
MeMOpaHbI»

26 [ToBEpXHOCTHBIN anmnapar KJIETKH




JlabopaTopHas padora «liccienoBanue niazMonnsa u

21 JeTIa3MOJIM3a B PACTUTENIBHBIX KIIETKaX»

28 OnHomMeMOpaHHBIE OPraHOUIBI KIETKH.

29 ITosmyaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOH/JIPUH,
IUTACTU/IBI.

30 HememOpanHbie OpraHou bl KIETKH

31 Huronna3ma. [IpakTtuyeckas padora «3yueHue
JIBYDKEHUS LIMTOILIa3Mbl B PACTUTENIBHBIX KIETKAX»

32 Crpoenue u GyHKIUH sipa

33 CpaBHUTENbHAS XapAKTEPUCTUKA KIETOK 3yKapuoT.

34 JlaGopaTopHas padora «l3yueHue cCTpoeHUs KIETOK
Pa3IUYHBIX OPraHU3MOBY

35 O6o61maromuii ypok no reme «CTpoeHue KjieTKu»
Pa3nes O0MeH BeliecTB U NpeBpalieHue JHEPTun B
KJIeTKe

36 AccuMMISIIMS U TUCCUMMJIISLIUS — JBE CTOPOHBI
MeTabonu3ma. TUmbl OOMEHa BEIECTB.
JlabopaTopHas padora «/3yueHne KaTaAIUTUUECKOM

37 aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMuia3bl U
KaTaJsasbl)»

38 DepMEHTAaTUBHBIN XapaKTep PeaKL Ui KIETOYHOIO
MeTaboIn3Ma.
JlabopaTopnas padora «/3yuenue pepMeHTaTUBHOTO

39 pacIleIIeHHsl IEPOKCHIa BOJLOPOA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

40 benku-akTUBATOPHI U OENKU-UHTUOUTOPBI

41 ABTOTpO(HBIH THIT 0OMEHa BELIeCTB




42

dorocunres

Xemocuntes. [lpakTuueckasi padora «CpaBHeHHE

43 0.5
MPOIeCCOB (POTOCHHTE3a U XEMOCHUHTE3a
AHa’pobHbIe Opranu3Mbl. Buabl 6pokeHus.
44 IIpakTnyeckas padora «CpaBHEHHE POILIECCOB 0.5
OpO’KEHUS U JABIXaHUS»
45 AspoOHbIE OpraHU3Mbl. JTaIbl IHEPTETUYECKOT0 0OMEHa
46 DHeprus MeMOpPaHHOTO rpajiueHTa NpoToHOB. CUHTE3
AT®: pabora mporonHoit AT®D-cuHTa3bI
Pazoen Hacneocmeennaa ungopmayusa u peanuzayus
ee @ Kiemke.
47 Peakuun MaTpu4HOro cMHTE3a
48 Tpanckpunius — Matpuunbiii cuaTe3 PHK
49 Tpaucsiiust u €€ 3Tarbl
50 KoaupoBanue amunokucior. Pons pubocom B
OouocuHTe3e Oenka
51 Opranu3zaiiys reHoMa y IpOKapuoT U DYKapHoT
59 MonexynspHble MEXaHU3MBI IKCITPECCUU TEHOB Y
JYKapHOT
53 O6o6matomuii ypok 1o reme «CuHTe3 6enka B KIETKe»
Bupycel — BHeksieTouHBIE (HOPMBI )KU3HHU M OOJTUTaTHEIE
54 napa3utel. [IpakTuueckas padora «Co3ganue Moienu 0.5
BHpYyCa»
55 Bupycusbie 3a0omeBanms 4enoBeka, )KUBOTHBIX, PACTEHUHN
56 HanorexHomoruu B OMOIOTHH U MEAUIIMHE
Paznen ’Ku3zHeHHBIN HUKJ KJIETKH
o7 JKu3HEHHBIN UK KJIETKU




58

Marpuunsiii cuares JJHK

59 XPpOMOCOMBI.

60 JlabGopaTopHas padora «/3ydyeHne XxpoMocom Ha 1
TOTOBBIX MUKpOIIpernapaTax»

61 Jlenenue KIETKH — MHTO3

62 Tunsl kaeTok. Kapuokunes u IUTOKKUHES.
JlabopaTopnasi paboTa «Halmoienne MuTO3a B

63 KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX 1
MUKpOIpenaparax)»

64 Perynsmnus ;kM3HEHHOTO IIUKJIA KJIETOK 1
Pa3znen Ctpoenne u pyHKIMU OPraHU3MOB

65 OpranusM Kak eIMHOe [IeI0e 1

66 TkaHu pacTeHUH. 1

67 JlabopaTopnas padora «/3yueHue TKaHeil pacTeHUI» 1

68 TKaHM )KUBOTHBIX U YEJIOBEKA. 1

69 JlabopaTopHasi pa6oTa «/3y4ueHHe TKaHEH KUBOTHBIX) 1

70 Opransl. CrucremMsl OpraHoB 1

71 JlabopaTopnas padora «/3yueHue opraHoB 1
IIBETKOBOT'O PACTECHUS»

72 Omnopa Tena opranu3mMoB

73 JIBuKeHHne OpraHu3MOB

74 [Intanne oprann3zMoB

75 [MuTaHue MO3BOHOYHBIX KUBOTHBIX. [IulieBapuTenbpHas 1
crcTeMa yesloBeKa

76 JlpIxaHue opraHu3MoB

77 JIpIxaHue 1MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA




78 TpaHCHOPT BELIECTB y OPraHU3MOB 1

79 KpoBeHocHas crictema Mo3BOHOYHBIX )KHBOTHBIX U 1
YeloBeKa

80 Brinenenue y opranu3zmMoB 1

81 3amuTa y OpraHu3MoB 1

82 NMMmyHHas cucTeMa 4enoBeKa 1

83 NMMmyHHas cuctema y 4enoBeka 1

84 Pa3znpaxkxuMocCTh U perynsius y OpraHu3MoB 1

85 I'ymopanbHas peryisiius u SHIOKPUHHAS CHCTeMa 1
KUBOTHBIX U YEIIOBEKA

86 O6o6matonuii ypok no teme Ctpoenue u GyHKIIUU 1
OpPTraHHU3MOB
Paspnen PasMHoOKeHHe H pa3sBUTHE OPraHU3MOB

87 @DopMBI Pa3MHOKEHUST OPTAHU3MOB

88 [TonoBoe pa3MHOXkEHUE

89 Meiio3

90 I'amerorenes. OO6pa3oBaHue U pa3BUTHE MOJOBBIX 1
KIIETOK.

01 JlabopaTopHas padora «/3ydeHne cTpoCHHS TOJTOBBIX 1
KJIETOK Ha TOTOBBIX MUKpPOIIpemapaTax»

92 Oo6o06maromuit ypok o teme [lomoBoe pa3MHOKEHHE 1

93 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOTEHE3 1

94 3akiagKa OpraHoOB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB 1

95 PocT u pa3zButne )XMBOTHBIX 1

9% Ilpakmuueckas padoma «BpIsBICHHE TPU3HAKOB 1

cXoacTBa 3apom>1mel71 MO3BOHOYHBIX KUBOTHBIX)»




97 PasMHOkeHHME U pa3BUTHE PACTCHUIA. 1
98 JKu3HeHHbIC IUKIIBI PACTCHUI
99 JlaGopaTopHas padora «CTpoeHue OpraHoB 1
Pa3MHOXKECHHUS BBICIIIUX PACTCHHI
100 O6o0maromuit ypok 1o Teme Pa3MHOXKeHHE pacTeHUI
Pa3znes 'eHeTnKa — HAyKa 0 HACJIEACTBEHHOCTH U
W3MEHYHUBOCTH OPraHU3MOB
101 HcTopust CTAaHOBICHUS M Pa3BUTHS TCHETUKH KaK HAYKH
OCHOBHBIE TIOHSTHS U CUMBOJIBI T€HETHKHU.
102 IpakTuyeckasi padora «J/[po3oduna kak 00bEKT 0.5
FCHETHYECKUX UCCIICTOBAHMII»
Pa3nes 3akoHOMEpPHOCTH HACJIEACTBEHHOCTH
3aKOHOMEPHOCTH HACIIEIOBAHUS TPU3HAKOB.
103 IIpakTuuyeckas padora «3ydeHne pe3ynbpTaToB 0.5
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(DUITBDY
104 [{uTonmornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpEIIUBAHUS
105 Ananuzupytolniee ckperniuBanue. Hemomnnoe
JTOMUHHUPOBAHHE
106 JuruOpuHoe CKpelrBaHue.
107 IIpakTuyeckas padora «/3ydyeHue pe3yabTaToB 1
JTUTUOPUTHOTO CKPEUTUBAHUS Y APO30(PIIIBI
108 [{uTomornyeckue OCHOBBI JUTUOPHUTHOTO CKPEITHBAHIS
109 CrerieHHOE HaclleJIOBaHUE TTPH3HAKOB
IIpakTnyeckas padora «/3ydeHus pe3yabTaToB
110 CKpEUIMBaHUSI PU CLUETIJIEHHOM HaclIeI0BaHUU 1

IIPU3HAKOB»




111

XpOMOCOMHasl TEOpUsl HACJIEICTBEHHOCTU

112 I'eneTuka moja

113 IIpakTuyeckas padora «/3yueHue HacIe0BaHUS 1
MPU3HAKOB, CIICTUICHHBIX C ITOJIOM)

114 I'enoTun Kak 11€10CTHAs CUCTEMA

115 I'eHeTM4eCKUi KOHTPOJIb PA3BUTHS PACTCHHM, )KUBOTHBIX
M YeJIOBEKa
Pa3jnen 3akoHOMepHOCTH M3MEHYHBOCTH

116 N3MeHYnBOCTh IPpU3HAKOB. BUABI N3MEHYHBOCTH

117 MonudukarnronHas N3MEHIHBOCTh

118 BapuanunoHHBIN psi ¥ BapualiMOHHAs KpUBasi.
JlabopaTopnas padora «/ccnenoBanue

119 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHONW N3MEHYMBOCTH. 1
[TocTpoenne BapuaIlIOHHOTO PsiJia ¥ BAPUAITMOHHOM
KpHUBOW»

120 I'enoTnnuueckas u3sMeHUYnBOCTE. KomOMHaTHUBHAS
W3MEHYHBOCTH
MyrtannonHast usmMmeH4uBOCTh. IlpakTnueckast padora

121 «MyTtauuu y 1po30¢puisl (Ha rOTOBBIX 0.5
MUKpOIIpenaparax)»

122 3aKOHOMEPHOCTH MYTAI[MOHHOTO MPOIECCa.
DNUTreHEeTHKA U SIIMTCHOMHUKA
Pasznen I'eHeTuka yejloBeKa

123 I'eneTuka yemoBeka.

124 [IpakTuueckas pabora «CocTaBieHNe U aHATHU3 1
POIOCIOBHON»

125 MeToabl MEIUIIMHCKON T€HETUKHU




3HaueHue MEIULUHCKON N'€eHETUKU B IIPEIOTBPALLIEHUN U

126 JICYEHUU TeHETUYEeCKUX 3a00JIeBaHUI YelloBeKa 1
Pa3nen Cejiekuusi OpraHu3MoB
OcHoBHble oHATHUS cenekunu. IlpakTuyeckas padora

127 «M3y4eHne copToB KYJIBTYPHBIX PACTCHHUI M TIOPO/T 1 0.5
JOMAaITHUX KUBOTHBIX)»

128 MeTo/IbI CEeNeKITMOHHON paOOTHI. 1

129 IIpakTnyeckas padora «/3ydyeHne METO0B CEIEKINUU 1 1
pacTeHHID)

130 JlocTuKeHusl CeJIeKIIUU PaCTEHUI U )KUBOTHBIX. 1 0.5
IIpakTnyeckas padora «lIpuBuBKa pacTeHU» '

131 CoxpaHeHne, U3y4eHHE U UCTIOJb30BaHUE TEHETUICCKIX 1
pecypcoB
Pa3zjnen buorexHoJsiorusi 4 CHHTETHYECKAsA OTOJIOTHS
buoTtexHonorus kak Hayka ¥ OTpaciib IPOU3BOJICTBA.

132 IIpakTnueckas padora «3yyeHne oObEKTOB 1 0.5
OMOTEXHOIOTHI

133 OcHOBHBIE HAMPABJICHHUS CHHTETUICCKOW OMOJIOTHI

134 XpOMOCOMHas U TE€HHasl HHKECHEPUS

135 Menumuackue OMOTEXHOIOT NI

136 PesepsHrlit ypok. [ToBTOpenue, 06001ieHue, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13.5




11 KJIACC

Ne

w/n Tema ypoxka

Pa3znen 3apoxaenue u pa3BuTHe IBOJIOIUOHHBIX MPeACTABJIECHU I
B OH0JIOTHH

OBommonnonHas teopus Y. Jlapsuna

KoanyecTBo 4acoB

Bce
ro

Kont
po
JIbHbIE
pador
bl

IMpakr
U
yecKkue
pador
bl

Jara

HU3YyYCHUA

nnaH

dakr

DJIeKTPOHH
ble
uugposbie
o0pa3oBarte
JIbHBIE

pecypchbl

JBroKyine cuiibl 3BOJIOIMH BUAOB 110 Y. [lapBuny
Bbopn0a 3a cyiecTBoBaHMe, ECTECTBEHHBIN 0TOOD

WckyccTBeHHbIN 0TOOD

CDOpMI/IpOBaHI/Ie CHUHTETUYECKON TCOPHUU SBOJOLUN

o OB W N

O06o00611eHMe IO TeMe DBOJIIOLIMOHHBIE TPE/ICTABICHUS B OMOJIOTUI

Ll S S

Pa3znenn MuKpo3BOIIOLUSA U € Pe3yJIbTAThI

OTallbl OBOJJIIOIIMOHHOT'O ITponecca: MUKPOI3BOJIIOLUA U
MaKpO3BOJFOIHA

[Tonynsiuust — 3aeMeHTapHasi €IUHHIA YBOTIOLIMHT

3akoH reHetuueckoro paBHoBecus Jx. Xapau, B. BaiinOepra.

10 3akoH reHeTndeckoro paBHoBecus J[x. Xapau, B. BaitnGepra.

11 JlaGopaTopHas pa6ora «BrIsgBIeHIE N3MEHYUBOCTH y 0COOEH
OJIHOTO BUAA»

12 OneMeHTapHbIe (GaKTOPHI 3BOTIOLNUN

13 DddexT ocHoBaremnst. DPpdekT OyTHIIIOUHOTO TOPIIBIIIKA




Murpauuu. M305asmmu nonyssinuii: reorpaguyueckas u

14 1
Ouosornyeckas U30JIALUSL

15 EcrecTBeHHBII 0TOOp — HaNpaBIAIOMNN (HAKTOP SBOIIOLUU

16 [TooBoit oT60p 1

17 [TpucnocobaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT MUKPOIBOJIOIUH.

18 JlabopaTopnasi pa6ora «3yuenue apomopo30B 1 uanoaganTaui 1
y pacTeHU# U KUBOTHBIX»

19 [Tpumeps! pUCTIOCOOICHHH Y OPraHU3MOB: MOP(OIOTHYECKHE, 1
¢du3nonornueckue, ONOXUMHUIECKHE, TIOBEICHYECKHE.

20 JlaGopaTopHnas paGora «[IpucnocoGieHuss OpraHu3MoB U UX 1
OTHOCHTEJIbHAS IIETIECO00PA3HOCT)

21 Bupn, ero kpurepuu u CTpyKTypa. 1

29 JlaGopaTopHnasi pa6ota «CpaBHEeHHUE BUIOB IO MOP(OIOTHICCKOMY 1
KPUTEPHIO»

23 CrpykTrypa Buza 1

24 Bunoo6pa3oBanue kak pe3yiabTaT MUKPOIBOIIOLUI 1

25 Crioco6b1 BU1000pa3oBaHus 1

26 CBs13b MUKPOIBOJIIOIIUH U STTHIEMHOJIOTUN 1

27 [TonBenenue uToroB 1Mo TeMe MUKpPO3BOIIOLIMS 1
Pa3znen MakpodBoIonus 1 ee pe3yJibTaThl

28 MaxposBosmtonus. [TaneoHTonornueckne MeTo1bl N3y4eHUS 1
IBOJTIOIUH

29 Buoreorpaduyeckre METOIbI H3y4EHUS YBOJIOLUH 1

30 OMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTrHUECKUE METOIBI 1
U3yUYEHHSI SBOITIOIINT

31 MonekynasipHO-TeHeTHYeCKHEe, ONOXMMHYECKIE U MaTeMaTHUYeCcKue 1

MCTOJbI U3YUYCHUS 3BOJTIOIUN




32

OO01mre 3aKOHOMEPHOCTH SBOJTFOIHH

33 AnanTuBHas paguainys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIUU

34 [Toxsenenue uToros 1o reme Maxkpo3BOIIOLMS 1
Paznen IlpouncxoxaeHue u pa3BUTHe :KM3HH Ha 3emJe

35 Hay4nble TUIIOTE3BI MPOUCXOKICHUS KU3HUA Ha 3emIie 1

36 JloHay4HbIe MPeCTaBICHUS O 3aPOKICHUN KU3HU 1

37 OCHOBHBIE 3Tallbl HEOPTaHMYECKON IBOJIIOIIUU 1

38 ['unoTe3sl 3apoKICHUS )KU3HA 1

39 Hcropus 3emiu 1 METO/IbI €€ NU3yUEeHUSI. 1

40 Jladoparopnasi padora «/3yuenue u onrucaHue UCKOMAEMbIX 1
OCTaTKOB JJPEBHUX OPTaHU3MOBY

41 HavanpHbIe 3Tanbl OpraHMYeCcKOi SBOJTIOIHH 1

42 DBOJIOIHUS DYKapUOT 1

43 OCHOBHBIE 3TaIlbl HBOJIOIUH PACTUTEILHOIO MUpA. 1

44 OBonOLMSA PaCTEHUN 1

45 JlabopaTopnas padora «/3yueHue ocoOOEHHOCTEH CTPOCHHUS 1
pacTeHuil pa3HbIX OTAEIOBY

46 OCHOBHBIE 3TaIlbl HBOJIOLUH KHUBOTHOI'O MHpa

47 DBOJIIOIUS KUBOTHBIX. 1

48 IpakTuuyeckas padora «/3yyeHne ocoOEHHOCTEH CTpOCHUS 1
MO3BOHOYHBIX JKUBOTHBIX)

49 Pa3BuTHe xu3HM Ha 3emMIie 10 3paM U epuoiaMm 1

50 MaccoBble BBIMUPaHHUSI — IKOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1

51 CoBpeMeHHBIH 9KOIOTUYECKUI KPU3HUC, €r0 0COOEHHOCTH 1

52 CoBpeMeHHas CHCTeMa OPraHUYECKOTO TPOILIOro 1

53 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 1




HOI[BGI[CHI/IG HUTOTOB II0 TEMC Hponcxoxc):[eﬂne H Pa3BUTHUC JKU3HU HaA

54 1
3emie
Paspnen IlpoucxoxaeHue 4e10BeKa - aHTPONOreHe3

55 AHTpPOTIIOJIOTHSI — HayKa O YEJIOBEKE 1

56 PasButre npeacraBiaeHui O MPOUCXOKIECHUH YEIIOBEKA

57 MecTo uenoBeka B CHCTEME OPTaHMYECKOTO MUPa 1

58 JlaGopaTopnasi pa6ora «l3y4ueHrne 0cOOCHHOCTEH CTPOCHHUS 1
CKeJIeTa YeJIOBEKA, CBSI3aHHBIX C MPSIMOX0KICHHUEM»

59 JIBuoKyIIye Cuibl aHTPOTIOreHe3a 1

60 CooTHomieHrne ONOJIOTHIECKUX U COIUATIBHBIX (DaKTOPOB B 1
aHTpOIOTeHE3e

61 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1

62 OcHoBHBIE CTaIUN aHTPOIIOI€HE3A 1

63 [TaneoreHeTnka u maaeoreHOMHUKA 1

64 OBOIIOLMS COBPEMEHHOTO YEJIOBEKA 1

65 UenoBedeckue pachl. 1

66 IIpakTuyeckas padora «/3yueHue 3K0NOrHYECKUX aaanTauil 1
YeJoBeKa

67 MexaucuuIImHapHble METOAbI aHTPOIIOJIOTUN 1

68 [TonBeaenue utoros mno teme [IpoucxoxieHue yenopexka 1
Pa3zpnen Jkosiorusi — Hayka 0 B3aMMOOTHOLICHHUAX OPraHU3MOB H
HA0PraHM3MEHHBIX CHCTEM € OKPY:KalolIeH cpeaou

69 3apokIeHUE U Pa3BUTHE KOJIOTHU

70 Metoabl 3KOJIOTHH.

71 IIpakTuyeckas padora «/3yueHue METO0B SKOJIOTHUYECKHX 1
HICCIIETOBAHUN

72 3HaueHHE FKOJIOTMUECKUX 3HAHUM AJI YelOBeKa 1




Pa3nes Opranusmsl U cpea o0MTaHUA

73 Dxosiorudeckue hakTopsl

74 Abuotnueckue paxkropbl. CBET Kak IKOJIOTHUECKUI (PaKTop. 1

75 3aKOHBI 3KOJIOTUU 1

76 JladopaTopHasi padora «BrIsBieHNE MPUCTIOCOOICHUI OPTaHU3MOB 1
K BIIMSIHUIO CBETa»

7 AbuoTtnueckue pakropsl. Temreparypa Kak 9KOJIOTHUECKHH (akTop. 1

78 IIpakTnyeckas padora «BblsBieHHE NPUCTOCOOIEHUI OpraHU3MOB 1
K BJIMSIHUIO TEMIIEPATypPhD»

79 AbuoTtnueckue GpaxkTopsl. BaakHOCT KakK 3KOJIOTHUYECKHH (hakTop. 1

80 JlabopaTopnasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PAaCTCHHIA 1
U3 Pa3HbIX MECT OOMTAHUS

81 Cpenpl oOuTaHUs OPraHU3MOB 1

82 Buonorndeckne puTMbl 1

83 XKuznenusie popMbl y pacTeHui 1

84 KuzneHnsie POPMBI y JKUBOTHBIX 1

85 buotnyeckue pakTopsl 1

86 3HavyeHre OMOTUYECKUX B3aUMOACHWCTBU IS CYIIECTBOBAHHS 1
OpraHU3MOB B Cpejie 0OUTaHU
Pa3nen Jxosiorusi BUA0OB M NOMYJIAIMA

87 DKOJIOTMYECKUE XaPAKTEPUCTUKHU TOMYISALUN 1

88 OCHOBHBIE TIOKA3aTeH MOMYJISIUH: YUCIEHHOCTD, TUIOTHOCT, 1
BO3PACTHAs U TIOJIOBasi CTPYKTypa

89 OcCHOBHBIE TIOKA3aTeIH MOMYISIUHN: POKAAEMOCTh, IPUPOCT, TEMIT 1
pocCTa, CMEpTHOCTh, MUTPALIUU

90 DKoornyeckasi CTpyKTypa MOIyIISIIuT 1

91 JlnHaMuKa NOMyIsINUU U €€ peryiisanus




92

Kpussie pocra unciaeHHOCTH nOMyisiiuu. KpuBble BbKUBaHUS

93 DKOJIOTHYECKas HUIIIA BHAIA
94 JladopaTopnas pa6ota «IIpucmocoOiaeHus CeMsSH PaCTeHHUN K 1 1
paccelieHUIo
95 Bun xak cucrema nomynsnuit
96 3aKOHOMEPHOCTH MOBEJCHUS U MUTPAIMI JKHBOTHBIX 1
97 O06o0mIeHre 10 TeMe DKOJIOTHSI BUJIOB U IMOMYJISIIAN 1
Pa3znaesn Dkos1orus coodmecTB. IKOJOTHYECKHE CHCTEMbBI
98 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
99 DKOCHCTEMA KaK OTKpPbITasi CUCTEMA 1
100 KpyroBopoT BemecTB 1 MOTOK YHEPTHH B SKOCUCTEME 1
101 OCHOBHBIE TTOKa3aTeIIN YKOCUCTEMBI 1
102 DKOJIOTUYECKHE TUPAMHUJIBI 1
103 Oxonoruveckane nupamuabl, npasuio 10%. 1
104 H3meHeHus coo0I1ecTB — CYKIIECCHH 1
105 [IpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI 1
MOpEN U OKEaHOB
106 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHP, JIECOB, CTETICH, 1
MyCTHIHBb
107 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
108 Ypboskocucremsl. [IpakTuyeckas padora «l/3ydeHnue u onucanue 1 05
yPOOIKOCHCTEMBI '
109 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOICHCTBUIA 1
OpPTaHU3MOB B 9KOCHUCTEMAX
110 MexaHu3Mbl BO3JICHCTBUS 3arpsI3HEHUI Pa3HbIX TUIIOB Ha 1

cyOOpraHM3MeHHOM, OPTaHU3MEHHOM U MOMYJISIIMOHHOM YpPOBHSIX




MexaHn3Mbl BO3EUCTBUSA 3arpsI3HEHUM pa3HbIX TUIIOB Ha

111 1
9KOCHCTEMHOM YPOBHE
Pa3nen buocdepa — rinodanbHas IkocucTeMa

112 buochepa — obmernmanerapHas 06omouka 3eMiau 1

113 Yuenne B. U. Bepranckoro o 6uocdepe 1

114 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEphl 1

115 KpyroBopoTs! BemecTB 1 OHOT€OXUMHYECKUE IIUKITBI 1

116 3oHanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIIH 1

117 YcroitunBocTh Orocheps 1
Pazgea YesoBek M Okpy:xaoias cpeaa

118 DKOJIOTUYECKUE KPU3HUCHI U UX TIPUYUHBI 1

119 BosneiicTBue uenoseka Ha Guocdepy 1

120 AHTPOTIOT€HHOE BO3/ICHCTBIE HA PACTUTENBHBIA MU 1

121 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA KUBOTHBIN MU 1

122 OxpaHna npupo/sl 1

123 OCHOBHBIE TIPUHIIHITBI YCTOHYNBOTO Pa3BUTHSI YEJIOBEYECTBA U 1
IPUPOIBI

124 PanmonanbHOe MpUPOIOIIOIB30BaHUE U COXPaHEHUE OMOJIOTHUECKOTO 1
pasHooOpa3us 3emiun

125 O6o006menue mo Teme YenoBek U OKpyKarolas cpeaa 1
Pasnen IloBTopenue u 00001eHne

126 O060061IeHre TT0 TeMe DBOTIOIIMOHHAS TCOPUS

127 O6061enne o Teme «MUKPOIBOIIOLUS U €€ pe3yabTaThl»

128 O60611eHne 110 TeMe «MaKpOIBOJIOIUS U €€ pe3yIbTaThl»

129 O6006menue mo Teme «IIporcxoxaeHne u pa3BUTHE )KU3HU Ha 1

3emiie»




130 O606menne o Teme «IIpoucxoxieHne 4eI0BeKa — aHTPOIIOTCHE3) 1
131 O060061IeHHe TI0 TeMe «DKOJIOTHS — HayKa O B3aUMOOTHOIICHHUSIX 1
OpPTaHU3MOBY
132 O6o006menue mo Teme «OpraHu3Mbl U Cpesia OOUTAHHS 1
133 O60061eHrne 110 TeMe «DKOJIOTHS BUIOB U TOMYJISIIIHI»
134 0O0001eHue 110 TeMe «DKOJIOTUA COOOIIECTB. DKOJIOTHYECKME 1
CHUCTEMBD»
135 O606menue o Teme «buochepa — rmodaapHas IKOCHCTEMAY) 1
136 O6061meHue mo TeMe «YemoBeK U OKpysKarolas cpeaa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 14.5







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






