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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeO6HOMY mpeamety "buonorus" (manee - Owomorus) Ha
YpOBHE cpeqHero obmiero obpazoBanusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6paszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUN (pesiepanbHOi paboyell mporpaMmMbl BOCIIUTAHHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHS u3ydeHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU obnactu «EctecTBeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npodunbHbIe yaeOHBIC
OpeaIMeThl, H3ydaemble Ha YriIyOJnEéHHOM YpOBHE, SBISIIOTCS  CIOCOOOM
muddepeHnranun  00ydeHUsT Ha YPOBHE CpeaHEro oOluiero oOpa3oBaHUS U
MPU3BaHbBl OOECIEYUTH MPEEMCTBEHHOCTh MEXKy OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, CpeHUM TTPOPeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUEe 00pa30BaTEIbHBIX, BOCHHUTATENIBHBIX M Pa3BUBAOIIUX
3a/lay, CBS3aHHBIX C HOpodopueHTanuern oOydaroumxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAyYHOI'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HIIM BOEHHBIM JIEJIOM.

[Iporpamma o yueOHomy nipeameTy "buonorus" naét npeacraBieHue o 1eIu
U 3a7la4ax M3y4yeHus ydeOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
omnpenenser o0s3aTeabHOe (MHBAPUAHTHOE) TMPEIMETHOE COJIepkKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TOCJIEe0BAaTeIbHOCTh M3YYEHHUs Y4eOHOro Marepuaja ¢ Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN o0yUarommumxcs. B nmporpamme mo Ononoruu peaan3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Omnarojaps 4YeMmMy [pPOCMAaTPUBAETCS  HAMNpPaBJIEHHOCTh  Ha
NOCJIEyIONIee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOIO  MHPOBO33PEHUS,  IKOJIOTMYECKOIO
MBIIUICHUS], IPEACTABICHUH O 30pOBOM 00pa3e *KU3HHU, HA BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY’Karollel mMpupoaHoi cpee. B mporpaMme mo OMOJIOTUHM TakXKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro nmnpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIAHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
MIPEAMETHBIM pe3yJIbTaTaM 00y4ueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIbHON JICSITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 0Opa3oBaHMs Ha YPOBHE CPEAHETO 001ero oopa3oBaHMUsL.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpPeIHEro OO0IIEero 0Opa3oBaHUS
3aBepiaeT OUOJIOrn4ecKkoe 00pa3oBaHUe B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriIyOJieHHe 3HaHUM 00y4aromuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U
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KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHN W OMOJIOTHH Pa3BUTHS, TEHETUKH, CEICKIINH,
OMOTEXHOJIOTUH, IBOJIOIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIyOJI€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCSA K TMOCIEAYIOIIEMY IOIYyYEHHUIO
OMOJIOTMYECKOTO  O0Opa3oBaHUsT B  By3aX WM OpraHU3alUsX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMSI COCTABIISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYECHUH  OOYyYaOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3Ty 3HaHHS TOTY4yaloT pa3BUTHE. Tak,
pacMpeHbl U YIIyOJeHbl OWOJOTHYECKHME 3HAHUS O PACTCHUSX, JKUBOTHBIX,
rpubax, OaKTepusx, OpraHU3Me 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOJTHUTEIHHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJICHUS TPUKIIATHOTO U MIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPHEHTUPHI JJIA MOCIETYIOIIETo
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpamus OMOJIOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

Crpykrypa mporpaMMmbl 1o ydyeOHOMy mnpeametry '"buosorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TOAXOJAbl K HW3YYEHHIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE JIJISl JKUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHU3aIliH, YBOJIOIMN OPraHNYECKOTO MUpa Ha 3emIie,
coXpaHeHus1 OMOJIOrMYEeCKOro pa3Hoo0pasus mianeTsl. Tak, B 10 kiiacce nuzyqarorcs
OCHOBBI MOJICKYJIIPHOW M KJIETOYHOH OHWOJIOTHH, IMOPHOJOTHH W OHOJOTHH
pPa3BUTHS, TEHETHUKUW U CEJICKIIMU, OMOTEXHOJIOTUH W CHHTETHMYECKOW OMOJIOTHH,
aKTYaJU3UPYIOTCS 3HAHUS OOydYarouIuxcsi Mo OOTaHWKE, 300J0TUM, aHATOMUH,
dbusunonorun yenoseka. B 11 kmacce u3ydaroTcs SBOJIONMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHUE
OOYJarOIIIMMUCS OMOJOTHYECKUX TCOPUH M 3aKOHOB, MJICH, TPUHITUIIOB M MTPABHUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOUN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3MM M OCOOCHHOCTSAX KJIIETKH, OpraHu3Ma, IOIYJISINH,
OMOIIEHO3a, SKOCHCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHKCHHUSIX, COBPEMECHHBIX
WCCJICIOBAaHMSIX B OMOJIOTHH, IPUKIIATHBIX aCMIEKTaX OMOJOTHYECKUX 3HaHWM. J{7s
pa3BUTHS U TONJEPKAHUS HMHTEpeca OO0ydarImmuxcs K OHOJOTMH Hapsgy Cco
3HAYUTEITHLHBIM 00BEMOM TEOPETUUYECKOTO MaTepuala B COACPKaHUM MPOTPAMMBI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM WJITM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyO0EKHBIX YIEHBIX
B PEIICHNE BAXKHEUIINX OMOJIOTUUYECKUX U IKOJIOTHIECKUX MPOOIIeM.

[enp uzyuenus yuebHoro npeamera «buonorus» Ha yriiyoJ€HHOM YPOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(PYHKIIMOHAJIBHON
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OpraHM3allid >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOpPETeHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUSA B ()OPMUPOBAHMM MHTEpEca K OMPEICNEHHON o0nacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OuWoJjiorueil, winm K BBIOOpPY
y4e0HOT0 3aBeIeHUs I IPOJOJIKEHHSI OMOJIOTHYECKOT0 00pa30BaHusl.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yrayOI€HHOM YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIISAYIOUINX 3a/]1a4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHHH, MHOTO00pa3MH U OCOOCHHOCTSIX OHMOJOTHYECKMX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJIALMs, BUA, OMOreoleHo3, ouocdepa); 0 BbIIAIOLUUXCA OTKPBITUSAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBI:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTUS, TEHETUKHU U CEJIEKLIUHY,
OMOTEXHOJIOTMM MW CHHTETHMYECKOM OMOJIOTHH, MaJICOHTOJOTUH, DKOJOTHH);
METOJAMH CaMOCTOSITEILHOTO TPOBEICHUSA OHOJIOTMYECKUX HWCCIEAOBaHUN B
Jaboparopurd W B nOpupone (HaOmIoAE€HHE, W3MEpPEHUE, SKCIEPUMEHT,
MOJICJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HaXOIUTh,
aHANIM3UPOBaTh M MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; TOJIb30BATHCS
OMOJOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-3KOHOMHYECKHMU U  3KOJOTMYECKUMHU
npoOjemMaMu 4YeOBEYECTBA; OLIEHMBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIIEHUIO K OKpY)XKarolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA UH(EKIIMOHHBIX 3a00J€BaHU, MPAaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacHOCTU COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BbIYAMHBIX
CUTyallUsIX ~INPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYAIOIIUXCS MHTEIJIEKTYaIbHBIX M TBOPUYECKUX CIOCOOHOCTEMH B
Ipoliecce 3HAKOMCTBA C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMK B OHWOJIOTHH, pEIIaeMbIMH €10 MpobieMamMH, METOI0JIOTHEH
OMOJIOTMYECKOT0 HCCIEA0BaHNUS, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIeI0BaHUM,
peuieHus: OMOJIOTMYECKUX 3a/lay, MOJAEIHUPOBAHUS OMOJOTHYECKUX OOBEKTOB U
IIPOLIECCOB;

BOCIHUTAaHUE y 00YyYaOIIKXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPHUPOJIE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMUPOBAHNE IKOJIOTMUECKOH,



T€HETUYECKON IPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHHS B PUPO/IS; MHTETPAIIUN
€CTECTBEHHO-HAYYHbIX 3HAHWM;

npuoOpeTeHrne  OOy4YaloIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
PUPOIOTIOIH30BaHNUHU (COOTIOICHUE TTPABIII TTOBEACHHUS B PUPOJIE, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M  3JI0POBBS
OKpyXaromux JroAed (coOmogeHuss Mep npodumakTukd — 3a0071€BaHUMH,
oOecrieyeHue O€30MaCHOCTU KU3BHENEATETLHOCTH B UYPE3BBIYANHBIX CUTYyaIUsIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JJII  OCO3HAaHHOIO  BbIOOpa  OOydYaromIKUMUCA
WHIUBUTyaJIbHON o0OpazoBarenbHON TPaeKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUM C
WHIUBUTYyATbHBIMA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEJICHHBIX HA M3y4YE€HHE OMOJIOTUU Ha YriIyOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctaBisier 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezemo), B 11 kimacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHElU(UKU €ro COJIepKaHHs W HaNpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTUYECKOro  oOpa3oBaHMs B OpPraHU3AIMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBEJICHHWE JTA0OpPAaTOPHBIX M MpakTHUeckux padot. Takxke ydactue
OOy4YaroIIMXCS B BBIMOJIHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHLCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAEIAETCS YUUTEIEM Ha OCHOBE MMEIOUINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUHA.



COJAEPXKXAHUE OBYUYEHUA
10 KJTACC

CopnepkaHue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkass ucTopusi pa3BUTHS
Ouonoruu.  buonormdyeckue HaAyKd M HU3y4yaeMble HUMH  MPOOJIEMBI.
dyHIaMEHTaJbHbIC, NPUKIAIHBIE M TOUCKOBBIE HAy4YHbIE HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBsizanHbie ¢ Ouosnoruedd. 3HaueHHEe OHOJOTHUU B
IPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEOULMHE, CEIbCKOM XO3SHCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJIBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apen, I'. Mengens, B. . Bepunanckuu, U. I1. I1asnos, 1. 1. Meunukos, H. 1.
Basunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JIPYrUMU Haykammu», «Cucrema
OMOJOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YEHHUE

JKuBble cucTEeMbl Kak NpeaMer u3ydeHusi Ouonoruu. CBONCTBa >KMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U LEJIOCTHOCTb,
CI0KHOCTh M YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE.

YpOoBHU OpraHu3aldM KUBBIX CHUCTEM: MOJICKYJISIDHBINA, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(bmoreoneHoTnyeckuit), OmochepHniii. Ilporecchl, MPOMCXOAAIINEC B KHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenue xuBbIX cucTeM. Meroabl Omonormdeckoil Hayku. Habmionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvsl, MeTaaHanu3. [londaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas runote3a. [lorsTie BHIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux gaHHbIX. OTIEHKa JOCTOBEPHOCTH TMOTYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsAThe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHU OpraHU3aLHUHU KUBOU
npuponab», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYCHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue: 1a0opaTtopHOe 00OPYIOBAHUE JIJIsi TPOBEACHUS HAOIIOICHU,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOJOB MU
W3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorus KieTKku

Knetka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AWHUIIA KuBoro. Kcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. IIneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHON KJIECTOUYHOU
TEOPUHU.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOIHS,
xpoMarorpadus, 31eKTpodope3, METo MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposanmvix
K1emokK. DIEKTpOHHAsT MUKpocKonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«Hcropus pazBUTHS METOJOB MUKPOCKOTIUI.

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

IIpakTuueckass padora «/I3ydeHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, oanektpodope3, auddepeHranbHoe eHTPUGYTHUPOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIIS, PEAr€HTa, Y4aCTUE B CTPYKTYPHUPOBAHUU KIIETKH,
TerIoperysinuu. MuHepalbHbIC BEIIECTBA KJIETKH, MX Onosiornueckas pojib. Poib
KaTMOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BelIECTBA KIETKA. bHONOrMYeckue mnonaumepsl. benkwu.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oenka, MenTHaHas CBS3b. BTopuuHas, TpeTW4Has, YETBEPTHUUHAS
CTpykTypbl. JleHatypauus. CsoiictBa OenkoB. Kriaccudukanuss — OGenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYrneBonbl. MoOHOCaxapupl, TUCaxapHibl, OJUTOCaxXapyIbl U MOJIUCAXAPUIBIL.
OOmuit  mnaH CcTpoeHHss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJICBOJOB.
buonornyeckue GyHKIMM yTriieBOIOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukaiiys TUIuI0B.
Tpurnunepunbl, ¢GocPoaumuasl, BOCKH, cTepounbl. buomornmueckwe QyHKITUU
munuAoB. OOmue cBOMCTBa OMOJIOTHYECKHX MEMOPaH — TEKYy4€eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun komrmuiementapuocTtu. IlpaBmiio Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kiietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexsenuponanue JJHK. Memoowsi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKUE U OMOo(dU3NUYECKUE UCCIEAOBAHUS
CocTaBa U MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONeKkyl. Mooeruposanue
CMPYKmMypsl U QYHKYUl OUOMONEKYI U UX KOMNieKkco8. KomnbromepHulll Ousaiin u
oOpeaHu4ecKull cunmes 6UOMONEKY U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetst: JI. [Tomunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Hnarpammel: «PacnpeneneHne XMuMHYECKUX JJIEMEHTOB B HEXKUBOU ITPUPOIEY,
«PacnpeneneHne XUMHUECKUX 3JEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuubr u cxemsl: «llepuoamdeckass Tabnuia XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BemectBa B coctaBe OopraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOMl MOJIEKYJbD», «CTpoeHHEe MOJIEKYJ
yraeBoAoBy, «CTpoeHHe MOJEeKyd JUNUI0B», «HyKIenHOBbIE KHUCIOTBHI,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XUMHAYECKasl TOCYIa U 000PYI0BaHNUE.

JlaGopaTopHasi padora «O0HapykeHHEe OCJIKOB C TMOMOIIbI KaueCTBEHHBIX
peakuuii».

JlaGopaTopHnas padora «VccienoBanue HyKJIEMHOBBIX KUCIIOT, BBIICIICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATIbHBIE 00pPa30BaHMS KIETKH.



CrtpoeHure NpoKapuoTUIECKOM KieTku. KinerouHast cTeHka OakTepuidl 1 apXew.
Oco0OeHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKAPUOTHUECKOM KileTkH. [TnazmMaTuueckas
MeMOpaHa (turazmanemma). CTpykTypa Iia3MaTHYecKO MeMOpaHbl. TpaHCHopT
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3ust, obnerda€Hnas
nuddy3ust), akTUBHBIM (MEPBUYHBIA M BTOPUYHBIA aKTUBHBIM TPAHCIIOPT).
[Tonynponuiiaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBoro Hacoca. DHIOIUTO3:
MUHOINTO3, (aronuTo3. Jk301uTo3. Kinetounas crenka. CTpykrypa u QyHKIIMH
KJICTOYHOW CTEHKU pacTeHUM, rpuOoB.

[Murorumasma. [{utozons. Lutockener. [IBuxkenue nuroruiazMmbel. OpraHouabl
kieTku. OTHOMEeMOpaHHbIE OPTaHOUIBI KIETKHU: dHAoIIa3Marndeckas ceth (I11C),
anmapaT [onpku, NTM30COMBI, WX CTpoeHHe u (QyHKUMKU. B3anMocBs3b
OJIHOMEMOpPAHHBIX OPraHouA0B KieTkh. CTpOE€HHE TPaHYJSIPHOTO PETUKYTyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuil (arpanysisipHbIN ) SHAOIIA3MATHYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara [onbmxu. Moougukayus benxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame 1 o01v0xcu. TpaHCHIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX Ki1eTok. Kierounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOWIBI  KJICTKH:  MHTOXOHJPHH,  IIJIACTHJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne v (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPHUYHBIE U CIJIOKHBIE TIACTUBI (DOTOCUHTEZUPYIOIINX dYKAPUOT. XJIOPOILIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BBICIIIUX PACTEHUIM.

HememOpanusie opranouabl kietku CTpoeHue U (PYHKIIUM HEMEMOpPaHHBIX
OpraHouI0B KJIETKHU. Pu6ocomsi. Ipomesrcymounvle Quramenmol.
MuxkpodunameHTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEYHbIE  KIETKH.
Axmunogvle KOMNOHeHmbl HeMblueunblX Kiemok. Mukpotpybouku. Knetodnsrit
nentp. CrTpoeHWe U JBWKEHUE JKIYTUKOB W pPECHUYEK. MUKpOTPYyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGonouka siipa, XpOMaTHH, KapuOIJIa3Ma, SAPBIIIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbIH MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumosze. Aoephbiil
Mpaucnopm.

Knerounpie BrmtoueHus. CpaBHUTENbHAS XaPAKTEPUCTHKA KJIETOK IYKAPHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JleMoHCTpaUU
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[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmupl u cxeMbl: «CTpoeHHE JYKApUOTHUYECKON KIeTKn», «CTpoeHue
JKUBOTHOW  KJETKW», «CTpoeHHME  pacTUTENbHOM  KiIeTKn», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKON KIETKI.

OOopynioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpEnapaTsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTEPHAIbHBIX KJIETOK.

JlabopaTtopnass padora «l3ydeHuE CTPOEHHSI KIETOK pa3IMYHbIX
OpTaHU3MOB.

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHON MEMOpPaHBI».

Jlabopatopnass paGora «JVccnenoBanue miazMonM3a M JIEIJIa3MOJIM3a B
PACTUTENIbHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne IBMKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX).

Tema 6. O0OMeH BelleCTB M NpeBpalleHUe JHEPIUH B KJIETKe

AcCUMHIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBI. YyacTue KUCIOpoja B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecnedueHne kieTku: mnpeBpamieHne AT B
oOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Merabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuust pepMeHTOB OT HEOPTAaHUYECKUX KaTainu3aTopoB. bemku-
aKTUBATOPbl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIiacToB B IpoLecce
dbotocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IIpogyKTUBHOCTH (POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (poToCHHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEMOCHHTES. PaznooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuu, BOIAOPOHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE UEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POIb MUTOXOHAPUH B
npoiieccax ononoruyeckoro okucnenus. [{uknnueckue peakunn. OKUCIUTEIbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:
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paboma npomonnou ATD-cunmaszwvl. IlpenmyrecTBa a’pobHOTO TyTH OOMEHA
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHa.

JdeMoHCcTpau

[Toptpersr: k. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «DOTOCHHTE3», « JHEPTEeTHUECCKU 00MeH», «brocunTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME AJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas pa6ora «/3ydueHne KaTaIMTHIECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

Jlabopatopuass pabGora «/3yueHue (HEpMEHTATUBHOTO PpACIICIIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a.

JlabGopaTopHasi padora «CpaBHEeHHUE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalLus U peajin3anus eé B KiIeTKe

Peakunn mMarpuuHoro cuHre3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMIX
MaTpUYHOTO CHHTe3a. Peanm3anus HacineacTBeHHOW wHGopManun. [ eHeTnuecKuii
KOJ, €ro cBoucrtBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sransl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnoBuss OuocunTe3a Oenka. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OuocuHTe3e OenKa.

Cosepemennvie npedcmasienusi o cmpoenuu 2eHog. OpraHusalus TeHoMa y
MPOKAPUOT U IYKApHOT. Perynsius aKkTUBHOCTH T'€HOB Yy MpokapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Moaexynapusie mexanusmovl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauus oOMEHHbBIX
MPOLIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaro. /KuszHeHHbIl YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akxmepuoghazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasa.

BupycHsie 3a00sieBanus YesoBeKa, »KMBOTHbIX, pactenuit. CITN /I, COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayusa u ananuz 6oavuiux maccugos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwbt 00cmasKu 1eKapcms.
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JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUI.

Tabmuiel u cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckuii Koy, «Bupyce»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHnue MOJIEIIA BUPYCAy.

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsli 1ukia, ero mnepuoabl W peryisuusa. WMurtepdaza um  mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekariux B uHTepdasze. [loaroTtoBka KIETKH K
nenenuto.  [IpecunteTnyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECCKUH ) TIEPpUOBI HHTEP(A3HI.

Martpuunsbiii cunre3 JIHK — pemnukanus. Ilpunnuner perumkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUIAPAJUIEIbHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u

TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUIl. JIUIJIOWIHBIA W
rarylOWIHBIA ~ HAO0OphI  XpOMOCOM. ['OMojorHuHble XpOMOCOMBI.  [loyioBBIC
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguu MUTO3a U MPOUCXOISIINE B HUX MPOIECCHI.
Tunsl MmuTo3a. KaprokrnHes U IUTOKUHE3. buojlornyeckoe 3HauyeHUe MUTO3A.

Perynsiuss MUTOTHYECKOTO IMKJIA KiIeTku. [IporpammupyemMas kieTodHas
rudesb — anomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMHUKA. MexaHuzmol
npoaughepayuu, oughgepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KiemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKI KIETKW», «MwuT03», «CTpoeHwue
xpoMocomy, «Permukanus JJTHK».

OO0opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIeTKax
KOpelIKa JIyKay.

JlaGopaTtopnass  padora «/3yuenue  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpernapaTax.

JlaGopaTopHnasi pabora «HaGmroieHre MUTO3a B KJIETKAX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKINH OPraHU3MOB

buonoruueckoe pazHooOpasue OpTraHU3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHS M JKU3HECATCIIBHOCTH OJHOKICTOYHBIX OPTraHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, APYTHE
npoTucThl. KoslOHMaIbHbIE OPraHU3MBbl.
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B3auMocCBs3p 4acTeli MHOTOKJIETOYHOrO OpraHu3ma. TkaHu, OpraHel H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pactenuid. TUIIBI paCTUTENIbHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
MPOBOJIAIIASI, OCHOBHas, MexaHuueckasi. OCOOCHHOCTH CTpOeHHUs, (PYHKIUN u
PACIIOJIOKEHUS TKAHEN B OpraHax paCTCHHM.

TkKaHM XKUBOTHBIX M YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUs, (QPYHKIUN H
pAacHoJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuUi. OpraHbl H
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranm3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyKHbII U BHyTpeHHUH ckeieT. CTpOEHUE U TUTIBI
COCIMHEHNS KOCTEMN.

JIBmkeHne  opraHu3MoB. JIBHJKEHUME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, XKTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPONU3Mbl M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MbllieyHasi cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX paboTa.

[Iutanue opranu3mMos. llornouenue Boabl, yIIIEKUCIOTO ra3a U MUHEPAIbHBIX
BEIIECTB  pacreHussMu.  llurtanme  KUBOTHBIX.  BHyTpumosoctHoe
BHYTPHUKJIETOUHOE nuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. I[lumeBapurenvHbie xene3bl. llumieBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J[prxanue >xuBoTHbIX. [uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe nbixanue. [[prxarenbHas MOBEPXHOCTD.
KabGepHoe u nérounoe apixanue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHasi cuctema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Y OpPraHu3MOB. TpPAaHCHOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopt BewmecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX H  uenoBeka. Cepjle,
KPOBEHOCHBIE coOCyabl M KpoBb. Kpyru kpoBooOpaiieHus. DBOJIOLMOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TIO3BOHOUYHBIX JKUBOTHBIX. Pabora
cepaua v €€ peryJisiius.

Brinenenue y opranu3mos. Beijenenue y pacteHuil. Beinenenue y )KUBOTHBIX.
CokpatutenbHble Bakyonu. Opranbl BbiaeneHus. POuinbTpanus, CEKpeuus u
oOpaTHOE€ BCACBHIBAHME KaK MEXAaHW3Mbl pPabOThl OpPraHoB BbiAcieHUS. CBS3b
IIOJIOCTU Te€ja C KPOBEHOCHOW WM BBIJACIUTENIBHOM cucTeMaMu. Belnenenue y
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MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OaKTepuil ¥ LUCTHI MPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NaCCUBHOM M XUMUYECKOM 3aIlIUThl. DUTOHIIUIBI.

3almMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHed. IMmyHHas cuctema uyenoBeka. KneTouHslit u
I'YMOpaJbHBIA UMMYHHUTET. BpOXIEHHBIH W TPHOOPETEHHBIM crieruduIecKuii
UMMYHUTET. Teopus KIOHaIbHO-celeKTUBHOro mmMmyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTts M peryianus |y OpraHusMmoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakuMOCTh U perynsains y paCTEHUN.
PocroBble BelllecTBa U X 3HAYECHUE.

HepBHast cucrema u pedrexTopHas perysiiaus y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLHOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexTopHas nyra. be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanpHas peryisuus U 3HAOKPUHHAs CUCTEMa YKMBOTHBIX M YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOM M SHIOKPUHHON cucteM. ['mnoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHBIE
Bojopociny, «baktepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHYyTpeHHee CTpoeHHE
HaceKoMbIx», «TkaHu pacreHuid», «KopHeBbie cuctembl», «CTpoeHue cTedis,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMA, «HepBHas CHUCTEMAY, «Koxay, «MBpIl1euHast CUCTEMAY,
«BblaenurenbHas cUCTEMay, «IHIAOKPUHHASA cUCTEMa», «CTpOCHHE MBIIIIbLY,
«Ammynuter»,  «Kumeunonosoctueie»y, «CxemMa  TUATaHUA  PACTECHUI,

«KpOBEHOCHbIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHE MO0KIEBOro uepsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecMmbikatomuxcs»,  «HepBHas — cucrema  nruny, «HepBHas — cucrtema
MJIEKOTTUTaromux», «HepBHas cuctema yenmoBeka», «Peduaexey.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOINpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIHH
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HACEKOMBIX, WTJIOKOXHUX, KUBBIE JK3EMIUIAPhl KOMHATHBIX PACTEHUH, repdbapuu
pacTeHHMl pa3HBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
00opyZ0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHUH,
pacieruieHns Kpaxmana U 0eKoB Mmoj AeicTBUeM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabopaTtopHas paGora «/3yueHue TKaHEel KUBOTHBIX).

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

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUA,
dbparmeHTaius, KIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. [lonoBble KieTKH, WM rametsl. Meiio3. Craauu
Mmeio3a. [loBenenune xpomocom B Meio3e. KpoccuHrosep. brosiornueckuii CMbICH
M€i03a M IIOJOBOro mponecca. Melo3 W ero Mecto B KU3HCHHOM IIMKIIE
OpTaHHU3MOB.

[Ipen3apoasimeBoe pa3Butue. ['aMeToreHes3 y skMBOTHBIX. [10JIOBBIE JKEIE3HbI.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. CTpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CHOCOOBI
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DOMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOIOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Craguum >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jasarywku). JpooOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJEHUS MIICKOMUTAIONUX. 3apObIIIEBhIE JIMCTKH
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTel pa3BUBAIOIIETOCS 3apojbllia (dMOpHOHAIbHAS WHIYKLHUS).
3akylagka IUIaHA CTPOEHMS KMBOTHOIO KAk pe3ynbTaT HEpPaApXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5SMOpPHOHANIBHOE Pa3BUTHE PA3TUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEJIbI.

Poct u pasButhe x)uBOTHBIX. I[locTamOpuoHanbHbli mepuoa. llpsmoe wu
HenpsiMoe pas3BuTHe. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMyeckoe 3HauYeHHE MPSIMOTO U HENPSIMOTO
pa3BUTHSI, UX PACIPOCTPAHEHUE B MPUPOAE. THIBI pOCTa KMUBOTHBIX. DaKTOPHI
peryJsiiuy pocTa >KMBOTHBIX U 4yesioBeka. CTauu nmocTaMOPHOHATBHOTO Pa3BUTHS
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y )KMBOTHBIX U uesioBeka. [lepruospl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
’KU3HEHHOM IUKJIe pacTeHuit. OOpa3zoBaHue CIIOp B Mpolecce Merosa. ['amerorenes
y pactenuil. OnI0A0TBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHnid. OOpa3oBaHuE U pa3BUTHE CEMEHU.

MexaHu3MBbl pEryJaluyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdeMoHCcTpau

[Toptpetsi: C. I'. HaBamun, X. [Ineman.

Tabmuubr u cxembl: «BererarnBHoe pasMHOkeHHE», «Tumbl Oecmosioro
Pa3MHOXEHUs», «Pa3MHOXKECHHE XJIAMUIOMOHAIbDY, «Pa3MHOXKEHUE HBIIICHBIY,
«Pa3MHOXeHuEe TUAPb, «Mehosy, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaAuu OHTOreHe3a», «lIpsmoe u
HEenpsAMOE pa3BuThe», «Pa3BuTme Mamckoro xyka», «Pa3Buthe capaHuny,
«Pa3ButHe NATYMIKW», «J|BOMHOE OIUIOJIOTBOPEHUE Yy IIBETKOBBIX PACTECHUI»,
«CTpoeHne ceMsH OJHOJOJBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM KanmycCTbI», «  KU3HEHHBIN UK MXa», «  KM3HEHHBIA LIUKJI TATOPOTHUKAY,
«KY3HEHHBIHN IIUKJ COCHBI».

OO6opynoBaHHe: CBETOBOM MHKPOCKOI, MHUKPOINpENaparsl SIMIEKICTOK |
CIIEpMAaTO30U10B, MOAENb «L UK pa3BUTHS JATYIIKI.

JlaGoparopHasi padora «/3ydeHue CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MUKpOMpenapaTaxj».

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pPaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS M PA3BUTHS TEHETUKH Kak Hayku. PaGotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€UECTBEHHBIX YYEHBIX B PA3BUTUHM I€HETUKH.
Pa6ote H. K. Konsiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUUECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUICTIbHBIE TEHbI, AJbTCPHATUBHBIC IMPU3HAKW, JIOMUHAHTHBIM W PEIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIBI, TCHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJBI  TCHETHKW:  THOPHUIOIOTHYSCKUH,  IIUTOJIOTHYSCKHH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdeMoHCcTpau
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[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuibl U cxeMbl: «MeToIbl TeHETUKIY, «CXEeMbl CKPEIIUBAHUS.

JlaGopaTtopnas pabora «/[po3odunma Kak OOBEKT TEHETUYECKUX

HUCCICIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbili 3akoH MeHaenss — 3aKoH

ennHo00pa3usi THOPUIOB MepBoro nokojeHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs NMPU3HAKOB. L[{UTONIOrMYecKrne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4ucTOThI raMer.

AHanuzupyrouiee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemrBanue. Tpetuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HacJe10BaHus Tpu3HaKoB. [{uTosornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICIOBAHUE TC€HOB, HAPYIICHUE CIEIUVIEHUS MEXIYy TreHaMHh. XPOMOCOMHAas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIH M TeTEpPOramMeTHbIM MOJ. ['eHeTnueckas
CTPYKTYypa MOJIOBBIX XpomMocoM. HacienoBanne Npu3HaKOB, CHETJIEHHBIX C TTOJIOM.

I'enoTun kak uenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBbIM ajuilenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(GU3MOIOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IUH
— TIapa3UT» U «XO3IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJISI U
W3MEHEHUS HACJIEICTBEHHON MH(OpMAIUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabnuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHanu3upyooniee ckpenuBanue», «HemnosHoe TOMUHHpPOBAaHUEY,
«CrerneHHoe HacleIoBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Toiay,
«Kapuotun denoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXEeCTBEHHBIN ajljIenu3M», « B3auMoaeicTBue reHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMd 3aKOHOB €IMHOOOpasus
rUOpUJIOB TIEPBOTrO TOKOJICHUS M PACIIEIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
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JIEMOHCTPAllMM CLEIJICHHOTO HACIEIOBAHUS IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «l3ydyenue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUIIBD».

IIpakTnueckass  paGora  «l3ydeHue  pe3yslbTaToB  JUTHOPUIHOIO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HOpMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buasbl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBCHHASI.

MonudukanuonHas u3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHuM
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarrioHHbIN
psa u BapuanmoHHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAIMOHHOU
V3MEHYUBOCTH.

['eHOTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mei03 M MOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON MU3MEHUYUBOCTU. POJTh KOMOMHATUBHON M3MEHYUBOCTHU B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBIC MYTallMUd. SnepHble U
nurTora3MaTuyeckue Myrauuu. CoMaTUyecKue W IMOoJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHs MyTauuid. MyTtareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAI[MOHHOTO MpPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo m3MenunBoctd (H.U. BaBumnoB). BuesnepHass U3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U O9NUSEHOMUKA, pONb ONUSEHEeMUYEeCKUx @Qakmopos 8
HAc1e008aHuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnmuet u  cxembl: «Buasl u3meHumBOCTHY», «MoaudukanoHHas
U3MEHYUBOCTHY, «KomMmOuHaTnBHAs U3MEHYHUBOCTHY, «Meno3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUs YeI0BEeKay», « Bumbl myTammiiy.

OO6opynoBaHue: >XKHUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacCTCHHH,
pucyHku (doTtorpadpun) >KMBOTHBIX C PA3JIMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGopaTopHuasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHUYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BapUALMOHHON KPUBOWY.
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IIpakTuyeckas padora «Myranuu y apo3o¢uisl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi Mporpamma HCCIEIOBAHUS T€HOMa
yenoBeka. MeTonbpl  M3yd4eHUs ~ TEHETHMKH  YEJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIOBEIHN, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-TE€HETUUECKH. CoBpemeHHOE ONpEICIICHHE r€HOTHUINA!
MTOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HaciencTtBeHHbIe 3a001€BaHUS YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacloyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JIEYEHUU T'€HETUYECKUX
3a0o0sieBaHU 4enoBeka. MeauKo-TeHeTUYeCcKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00JIaCTH peJlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETTOBEKA K MATOJIOTUSM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TE€HETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CoCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JomecTukanus u cenekuus. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponb cenexunu B CO31aHUU COPTOB PAaCTEHUIN U MOPOJ )KUBOTHBIX. COpT,
MOopoJia, MITaMM. 3aKOH TOMOJIOTUYECKUX PSIA0OB B HACIEACTBEHHOW M3MEHYMBOCTHU
H. W. BaBunogsa, ero 3HaueHue JJisl CENESKIIMOHHOMN pabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VH/IUBU 1y aJIbHBIM. DTarbl KOMOWHAIIMOHHON CCJIIEKIIUHU. HcnsiTanne
npousBoAMTENed MO TOTOMCTBY. OTOOp TO TEHOTHNY C TOMOIIBIO OIICHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMonIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PanmnanmoHHbIi 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMM Y KYyJbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHME TEHOMHOTO PEIAKTHPOBAHUS U METOOB
pexomOuHanTHbIX JIHK 1151 mostydeHust iCX0IHOTO MaTepuaia Jjisi CeeKIUH.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBuaosas TUOpUIN3AIINSL.
brmuskopoAcTBEHHOE — CKpemmMBaHue, win  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, Wiu ayTOpuauHr. I'erepo3uc u ero mpuuuHbl. VMcrnosb3oBaHue
rerepo3uca B cenekuuu. Otmanénnas ruOpuauzauud. [Ipeogonenue Oecruioaus
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MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKITUU PACTCHHM U JKUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHre U U3y4eHUE TEHETHYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUM U UX
JTUKUX pOAUYEH JIJISl CO3/ITaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U  NPOMbBICIOBbIX  JCUBOMHBIX 6 Yeaax YVIVYUleHUs
cyuecmeyrowux U Cco30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM HUCle C
NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYUHbIX UCCAe008AHUL, Nepedosblx Uoell U
NepCneKmuGHbIX MexHOI02UL.

JleMoHCTpanumn

[Toptpersi: H. W. BaBunos, . B. Muuypun, I'. J. Kapneuenko, II. IL.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel U cxeMbl: «L{eHTpbI MPOUCXOXKICHHUS U MHOTOOOpa3usl KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuumny, «OTnanéunas rudpuauzanus», «MyTrareHesy.

JlabopaTopHast padora «/3ydeHrne cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «IIpuBUBKa pacTeHUIN.

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
JKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1AOOPATOPHUIO
arpOyYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHSI

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBbI, 170'¢ XapaKTepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHUe, TMOJTYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosoruid. [Ipon3BoACTBO Oenka, aMUHOKHUCIIOT U BAUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHAINPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.

Knerounass mHxeHepus. MeToapl KyJbTypbl KIETOK U TKaHEW PACTEHUN U
KUBOTHBIX. KpuoOanku. Comarnyeckas THOpUAM3AUS W  COMATHYECKHMA
sMOpuorene3. lcrnonp3oBaHue Tramiou0B B CeleKUMH pacTeHuil. [lonyuernue
MOHOKNOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AWIEKIIETOK U KJIIOHHUPOBAHUE JKUBOTHBIX. METON TpPaHCIUIAHTALMU SIAEP KIIETOK.
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Texnonoeuu 0300po6nenus, Kya1bmueUupo8anus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCcOMHass W TE€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTHKEHHUSI M TEPCIEKTUBBI XPOMOCOMHOM ¥ TEHHOW MHXKEHEPUU. DKOJIOTHYECKUE
¥ DTUYECKHUE TIPOOIEMBbI TCHHOW WH)KEHEPHUH.

Menuuuackue 6norexnonorun. [loctrenomnas nudposas menunuHa. TTLP-
JMAarHoCTUKa. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YyejaoBeKa Uil OLEHKH COCTOSIHHS €ro 310poBbf. VICIOJIb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-Ouommkenepuss Ansg  pa3paboTKu
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/JaHMsI KOMILJIEKCHBIX
TKaHEel CoueTaHWEeM TEXHOJIOTHM TPEXMEPHOro OMompUHTHHTa W ckaddonaunara
JUISL PELICHUS 33724 IEPCOHATN3UPOBAHHON MEAUIIAHBI.

CozlaHre BEKTOPHBIX BAaKIMH C II€JIbI0 0OecrnedeHus: KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHU3MOB
¢bynkunonupoBanusi PHK-cogepkamuyx BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTounas nHkenepus», «I eHHast HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOIOTUM.

IIpakTnueckas padora «lloydyeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIAs MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE IBOJIOLNMOHHBIX NpEACTABJICHHUN B
omnosioruu

OomonmonHas teopuss Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrKy1Me CHiIbl 3BOIOUMH BHIOB 110 Y. J[apBHHY (BBICOKasi MHTEHCUBHOCTh
Pa3MHOXKEHHS OpraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYILECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTnueckoir Tteopun sBoitonmu  (CTD). HelTpanbhas
Teopusi 3Boitonuu. CoBpeMEeHHas HBOJIIOLIMOHHAS  OuoJjiorus. 3HA4YeHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaUU
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[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapBun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabnuib! u cxembl: «CucreMa sxxuBoit mpupos (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (HOpMUPOBAHUS TTPUCIIOCOOTCHUN Y
pacTeHull U KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapipyra myremectBus Y.
HapBuna», «Haxoaku Y. [apBunan, «®opmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«IToponbl romy6Gei», «MHoroodbpasue KyJIbTypHbIX (OpM KamycTb», «Ilopossl
JOMAIlIHUX >KMBOTHBIX», «Cxema oOpa3oBaHUs HOBbIX BHJIOB (mo Y. /lapBuny)»,
«Cxema COOTHOILIEHUS MABWXKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH 3BOJIFOLIVI.

Tema 2. MUKPOIBOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTAapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oH/a NOMYJALMH KaK D3JEMEHTAPHOE OHBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHanpaBJCHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIsauuax. DPQPeKT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuika. CHUdCeHUe 2eHemuuyecKko2o pazHoobpa3us:
npuuunsl u creocmsusi. llposenenue sa¢pgpexma opeticha eeno6 6 6ONLUUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus MIOIYJISLIUI: reorpadguieckas
(mpocTpaHcTBeHHAs ), Onoorndeckas (penpoayKTHUBHAs).
EctecTBeHHBIII 0TOOp — HampaBisitouMii  ¢gakrtop 3BoiaouUd. DOpPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0op. BO3HUKHOBEHHE W HBOJIOIUS COIUMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucrnoco6eHHOCT,  OPraHW3MOB  KaK  Pe3yjibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MPUCTIOCOOIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATATITAIIUH.
[Tpumeps! prcocobIeHN y OpraHu3MOB: MOP(hOIOTHYECKHE, PU3UOTOTHIECKHE,
onoxumudeckue, moBeAcHYeCKHEe. OTHOCHUTEIBLHOCTH  MPUCTIOCOOTIECHHOCTH
OpraHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOJIOIMHU. M3onsmus — kimtoueBod ¢dakTop BupooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHUS: aJIONIaTPUYECKOe (reorpaduueckoe),
CUMITATPUUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE) (monumIonU3aIusl,
rubpuauzanus). JMUTeTbHOCTh YBOTIOIMOHHBIX MPOIIECCOB.

Mexanuzmbl GopMHPOBaHKS OMOJIOTMYECKOTO Pa3HOOOpa3usl.
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Ponb 9BOMIONIMOHHOM OMOIOTHH B pa3pab0OTKe HAYYHBIX METOJIOB COXPAHCHHMSI
OouopazHooOpaszusi. MUKpPOIBOJIOIMS W KOJBOJIIOIUSA TMApa3sUTOB U HUX XO34EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYHUBOCTU K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanumn

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapau—BalinOepray, «/IBmxymme
CHJIBI DBOJTFOITUNY, «DKOJIOTHYECKasT M3OJAIUS MOMYJIAIHA CeBaHCKON (opemmy,
«I"eorpadmueckast U30IAIUS JTUCTBECHHUIIBI CHOMPCKOM 1 INCTBEHHHUIIBI JIAyPCKOM»,
«ITonmynsAMOHHBIE BOJTHBI YUCIEHHOCTH XUIMHUKOB U KEPTB», «CxeMa AEHCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0pPHOBI 32 CyliecTBOBaHUEY, « MHTyCTpHUambHBbIM
Menanu3zM», <«OKuBble  uckomaembie»,  «IIOKpOBUTEILCTBEHHAsT  OKpacka
KUBOTHBIX», «lIpemynpexpaaromas OKpacka 3KHBOTHBIX», «Du3znosoruueckue
amantanuny, «IIpucnocoONIeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTDHY,
«Kputepuu Buaa», «Bunpl-nBoHukn», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBanus», «I eorpaduueckoe BUA000Opa3oBaHUE TPEX BUJIOB JAHBIIICH,
«IKOJ0THYecKoe BHUI000pa30BaHUE BHUAOB CUHUID, «llodauruionssl pacteHuin»,
«KamycTHO-peneuHblil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, uyydesia MTHUI[ U
3BEpel ¢ mpuMepaMu pa3IMuHbIX MPUCTOCOOIEHUM, yydesia TUIl U 3Bepel pa3HbIX
BHJIOB, TepOapuM pacTeHMH OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIIOCOOAMH.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padota «IIprcnioco0aeHnss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO00pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOpP(OIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonsl u3ydeHMsT MakposBojonuu. [laneoHTONOrHMYECKHE  METOBI
u3yueHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus sBomtonuu. CpaBHeHUE (QIIOPHI H
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumabi-
SHJEMUKHU U PEITUKTHI.

DOMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTUYECKHE METObI H3yUCHHUS
ABOMIONMM. ['eHeTHYeckrue MEXaHU3Mbl 3BOJIIOLUM OHTOT€HE3a U TOSBJICHUS
HBOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE U  AQHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,
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OMOXMMHUYECKHE U MATEMAaTUYECKHE METObl U3yYEHUS SBOIIOLUHU. | 'OMOIOrMYHbIE
redbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTalliy U 3BOJIIOLIUS TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMU. [Ipunyun cmenvt ynkyuii.
HeoOpatumocTs 3Bomonmu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
DBOJIIOLINH.

JdeMoHCcTpau

[Toptpetsl: K. M. bap, A. O. KoBanieBckuii, ®. Mromep, 3. ['ekkenb.

Tabmumpl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteromnedansry,  «Punmodute»y,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HB 3emim», «peid KOHTHHEHTOBY,
«Penuktely, «HaudanmpHble cTaauu 5SMOPUOHAIBHOTO PAa3BUTHA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHbDy, «PyaUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHl 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS IBOIOIUIY, «O011I1e 3aKOHOMEPHOCTH IBOJIIOIIHI.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISI>KH TOMOJIOTMUHBIX, AaHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HA HA 3emJie

HayuHble TrUmoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayyHble peICTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOK/IEHUS KU3HU U €€ ONpOBEpKeHHE onbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu U aCTPOOHOIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reomornueckas) SBOJIOIUSA. XHMHUYECKas OdBOJIONUSA. AOHOTEHHBIH CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XongeiHa, reHeTudeckas rumotesa [
Ménnepa. Pubosumbr (T. Yex) u rumoresa «vupa PHK» V. T'unbGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHNE MTPOTOKICTKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MickonaeMple OpraHu4eCcKUe OCTAaTKHU.
['eoxpononoruss u e€ Meroabl. OTHOCUTENbHASA U aOCOIOTHAS T'€OXPOHOJOTHS.
['eoxpoHoIOrMYecKas mIKaja: 30Hbl, 3pbl, IEPUOABI, FTOXH.

Havanenbie 3Tanbl OpraHM4ecKod HBOJIIOUMWU. [lOsIBIIeHME W 3BOIOIUA
NEPBBIX KJIETOK. DBONIONUSA MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTR.
CrpomaTonuTtsl. [IpokaprOTHl U 3YKapHUOTHI.
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[Tpoucxoxaenre s3ykaproT (CUMOUOTEHE3). DBOIIOLNMUOHHOE MTPOUCXOKACHHE
BUPYCOB. [IpoucxoxkaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIIUX pacTeHUuH. OCHOBHBbIE apoOMOP(O3bI
pacrennii. Bpixox pacrenunt Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tallbl 3BOJIOLMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
XKUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumnoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJAE. DBOJIIOIHUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. [lpunnun xiarodeBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH )KUBOTHBIMH CYIIIH.

PasButne xku3HM Ha 3eMie MO 3paM U IEepUOoJaM: apxeu, MPOTEPO30i,
najaeo30ii, Me3030M, KaitHo30i. O0IIas XapakTepuCTUKa KIMMaTa U T€OJIOTUYECKUX
nporieccoB. [losiBieHNE U pacuBET XapaKTEPHBIX OPTaHU3MOB. YTJIe0Opa30BaHUE:
€ro yCJIOBUS U BJIMSIHUE HA Fa30BbIM COCTaB aTMOC(hEpHI.

MaccoBbie BbIMUPAHHUSI — 3KOJIOTMUYECKUE KPU3UCHI ITpouuioro. IlpuunHsl u
CJIEICTBUS MAacCOBbIX BbIMHUpaHUl. COBPEMEHHBIM 3KOJIOTUYECKUN KpPH3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6uopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYIIIbI OPTraHU3MOB.

JlemoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnasumannanu, JI. [lacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xongeln, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3Hu», «Cxema ombita C. Mumiepa, I'. Opwn»,
«JTanpl  HEOPTraHWMYECKOW  ABOMIOUMM»,  «[ €OXpOHOJOTMYECKas  IIKaiay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOnoreHeza», «Cucrtema XKUBOW TpHPOABD», «CTpoeHue BUPYCAY,
«Apomopdosel  pacTeHuit», «PunnobUTH», «OIHOKJIETOYHBIE BOJOPOCIH,
«MHoroxkiserounsle Boaopocim», «Mxmw», «llanoporHukm», «l ol0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX PACTEHUI», «CXxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(do3ssl KUBOTHBIXY», «I[IpocTeitmmey, «Kumeunomnonoctusiey, «Ilnockue
yepBu», «YUneHuctonorue», «PpiObl», «3eMHOBOAHBIEY, «lIpecMbikaromuecs,
«lItnupyy, «Miekonuratomue», «Pa3BuTue )Xu3Hu B apXemuckou spe», «Pa3putne
JKU3HH B TMPOTEPO3OMCKON 3pe», «Pa3BUTHE XU3HM B NAJICO30MCKOU 3pey,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30WCKOU 3PeEy,
«CoBpeMeHHas cuCTeMa OPraHUYECKOTr0 MUPay.
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OGopynoBanue: repbapuu pPACTEHUM pa3IWYHBIX OTMAEIOB, KOJIICKIIMH
HAaCEKOMBIX, BJIKHbIE MTPENapaThl >KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, UydeJia IITHL] U 3BEPEM, KOJUICKIIUN
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOIMAEMbIX, MYJSKHM OPraHUYECKHX OCTAaTKOB
OpPTaHHU3MOB.

Bupryannnas na6oparopnas padora «MopaenupoBaHue onbiToB Muiuiepa—
KOpu no n3ydennio abMOreHHOT0 CUHTE3a OPTraHMYECKUX COSIMHEHUIN B IEPBUYHOM
atMocdepe».

JlabGopaTtopnasi paGora «/3ydeHue W omnucaHuWE KMCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuueckas paGora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOTeHe3

Paznenbl 1 3agaum aHTpONOIOruU. METOIbl aHTPOIIOJIOTUH.

CraHoBIEHHE TIPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKa. Penmmrmosnsie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMUBOTHBIMH:  CPaBHUTEJBHO-
MOpGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, $b1310JI0r0-OMOXUMHYECKHE,
noBesieHueckue. OTauyus 4elnoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JIBrkymue cuiibl (akTophl) aHTPOIOreHe3a: OMOJIOTHYecKre, COIUaTbHbIC.
CooTHoleHne OMOJOTUYECKUX U COLMATIBHBIX (PAKTOPOB B aHTPOTIOTEHESE.

OCHOBHBIE CTaJAWM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hbie O0E3bSHBI
(IPOKOHCYJIBI) M paHHUE MMOHTUBI — O0IHE MPEJKHU YeIOBEKOOOPA3HBIX 00€3bsiH 1
JroJed. ABCTPAJIONMUTEKU — JBYHOTHE MPEAKU JI0Jel. YeloBeK yMeblil, IEpBbIe
W3TOTOBJIEHUS OpYyAUH TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIIOIEH 32
npenensl Appuku. YenoBek reiiienbOeprekuii — o0l npeok HeaH 1epTaIbCKOTo
YeJI0BEKa W YEJIOBEKA Pa3syMHOTo. UeNOBEeK HEaHAEPTAIbCKUUA KAaK BUJ JIIOACH
XOJIOJHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [lameorenernka u
MaJeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4esnoBeKka. EcTecTBeHHBI OTOOp B TMOMYJISIIHSIX
yenoBeka. MyTalunoHHBIA mpouecc ¥ mnoaumopdusm. [lomynsiuuoHHbIE BOJHBI,
npeiid reHoB, Murpanus U «d(pQPexT ocHoBaTels» B MOIMYJSIUAX COBPEMEHHOTO
YEJIO0BEKA.
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Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBporneonHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs]),  MOHTOJOWIHAsS
(a3uaTcko-aMepuKkaHckasi). Bpemss u myTu paccelieHHs 4eloBeKa MO ILJIaHEeTe.
EnuHcTBO  uyenoBeueckux — pac. HaydHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YENOBEKa K pa3HbIM YCJIOBHUSIM OKpYKArOUIEH Cpeabl.
Bnusinue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(OTIOTHIO U (HU3HOTOTHIO
YEJI0BEKA.

MexaucuMiuiiHapHable  MeToabl B (usnueckol  (OMOJOTHYECKOH)
AHTPOIIOJIOTMHM.  DBOJIOUMOHHAS  AHTPONOJIOTHS W MAJCOAHTPOINOJIOTHS
YEJIOBEYECKUX MMONYJSIUUMKA. bHOCONHMANbHBIE MCCIECIO0BAHUS NPUPOABI YEIOBEKA.
HccnenoBaHue KO3BOMIOIMH OMOJIOTHYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpetsr: Y. {apBun, JI. JIuku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeTollbl aHTPONOJOTUNY, «['0OJIOBHON MO3r YeIOBEKa,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIUE CUIIBI aHTPONOT€HE3a», « IBOJIOLIMOHHOE
IpEBO  4YeNOBeKa», «ABcTpamonurek», «UYenosexk  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITarbl HIBOJIIOIUN YET0BEKA», «Packl yenmoBeka.

O6opynoBaHue: MYJSDKM — OKaMEHENOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB 4YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEeKa, MOJIENb
yepena 4esI0BeKa U Yeperna NMMITaH3€e, MOJIEb KUCTH YEJIOBEKA M KUCTHU IIMMIIAH3E,
MOJEJIN TOPCA MPEIKOB YEJIOBEKA.

JlaGopaTopHasi padora «l3ydeHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJI0BEKa, CBA3AHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTnueckas padora «/3yueHre SKOJIOrMYECKUX aJalTallkil YeJIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOIIECHHSIX OPraHU3MOB H
HAJ0PraHMU3MEHHBbIX CHCTEM C OKpY Karollei cpeaoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
9K0J0ruu. CBSI3b SKOJIOTUU C IPYTUMH HAYKaMH.

Metoasl sxonoruu. [loneBble HaOMIOACHUA. DKCIEPUMEHTHI B HKOJIOTUU:
NpUpOAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKPYXAaIOIIEeH CPeIbl: TOKAIbHBIN, PETUOHAIBHBINA U TJI00AIBHBIN.

3HauY€HHE SKOJOTMYECKUX 3HAHMM Il  4YeJIOBEKa. ODKOJOTMYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3E€M YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
DKOJIOTHYECKOM KYJIbTYpPbI U 3KOJOTUUYECKOM IPAMOTHOCTH HACEIECHUSI.
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JleMoHCTpanun

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynee, H. A. CeBepuos, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pa3zgensr skomorum», «Meroabl skonorum», «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpefa OOUTAHUS

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeiicTBusd. Kinaccudukarms
IKOJIOTUYECKUX (PAKTOPOB: adMOTHYECKUE, OMOTUYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JEHCTBUS dKoJornueckux ¢akropoB. [Ipasmno munumyma (K.
[npenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbGuoTtnueckue ¢daktopel. CBeT Kak sKkojormdeckuid Qaxrtop. JleicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa HA OPraHu3Mbl. DKOJIOTUYECKHE TPYMIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak oskojorudeckuid (axrop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [ToiKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucrnocoOnenuss pacteHuii K
nojJiep>kaHuio0 BogHOTO Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenns KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOMANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKHE
0COOEHHOCTH cpesl 00uTaHusi oprann3moB. [Iprcnoco0iennst opraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
TOJMYHBIC PUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHECHHSM
YCJIOBUM KU3HMU.

’Kuznennsie popmbl oprann3mMoB. [ToHsTue 0 xu3HeHHOM popMme. XKu3HEHHBIE
GbopMBI pacTeHUM: JepeBbs, KYCTAPHUKH, KYyCTApHUYKW, MHOTOJICTHHUE TpPaBhI,
OJTHOJIETHHE TpaBbl. JKu3HEHHBIC (OPMBI )KHBOTHBIX: TUAPOOUOHTHI, TEOOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue pakTopsl. Buabl OMOTHYECKUX B3aUMOACHCTBUM: KOHKYPEHIIUSI,
XUIIHAYECTBO, cUMOM03 u ero (opmel. [lapazutusm, koomeparusi, MyTyaliusM,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetpoduueckue
B3aUMOJIeHCTBUSL  (Tomuueckue, (opuueckue, ¢adpudeckue). 3HAYEHUE
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OMOTHYECKHX B3aUMOACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B CpEAe
obutanwus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdeMoHCcTpauu

Tabmunpl 1 cxeMmbl: «OKosornyeckue (akTopsl», «CBETOBOH CIEKTPY,
«DKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TeImIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOTMYECKUE aJanTaluu
KHUBOTHBIX», «Cpelapl O0OWTaHUS OpPraHU3MOBY», «bHOJIOTHYECKUE PUTMBD»,
«Kusnennsle Gpopmbl pacTeHUID», «KU3HEHHBIE (OPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJIUCTBEHHOTO Jecay, «IJKOCHCTeMa XBOWHOro jecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMOmno3,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHUM M KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOIHOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUH, CBETOJIOOUBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOC/IMBBIE KOMHATHBIE pPAacTEHUs], repOapuy U KOJJICKLIUU TETIONIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAaCTEHUH, dydesia NTULl U 3Bepel, repOapuu
pacTeHui, OTHOCSIIMXCA K THUrpoduTaM, Kcepopuram, mMe30(puTaM, KOMHATHBIE
pacTeHMsl NaHHBIX TPYMI, KOJJIEKIUU KUBOTHBIX, OOUTAIOIIMX B Pa3HBIX Cpenax,
repbapuu M KOJUIGKUMU PACTEHUH M JKMBOTHBIX, OOJQJAlOIIUX dYepTaMu
MPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KHU3HU, TrepOapuu u
KOJUIEKIIMM PACTEHUM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (OPM, KOJUIEKUUHU
KUBOTHBIX, YYACTBYIOIIHUX B Pa3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BrpisiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi pabdora «BpisiBIeHHE TMPUCTOCOOTICHU OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUMN U3 Pa3HBIX
MeCT OOUTAHUS.

Tema 8. Dko010rus BUAOB U NMOILYJIS UM

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynsauma  Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOrMM BUAOB B (POPMUPOBAHUHM MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyisuuid. OCHOBHBIE TOKa3aTeau NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKoJiornyeckasi CTpykrypa nonyiasuud. OLeHKa YHCIEHHOCTH MOIYJISILUU.
JluHaMuKa MOmyJsUU U €€ peryssiuus. buoTH4YecKkuii NMOTEHLHMAT MOMYJISLHUU.
MopnenupoBanue AMHAMUKHY nonyJisinuy. KpuBele pocTa YACIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHMs. Peryisius 4YMCIEHHOCTH MOMYJSALUI: poiib (aKTOpOB,
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3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-crparerun).

[Tonarue o0 sKoJOTMYECKON HUIEe BHaa. MectooOutanue. MHoroMmepHas
Mozenb 3Kosiorndeckon HumM Jxk.M. XartumHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Hui. [loTeHnManbHast U pealTn30BaHHAas HUIIIY.

Bun kak cucrema nomymsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJCHUS W MUrpaluid >KUBOTHBIX. buosiormueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: k. 1. XaTunHCOH.

Tabmuubl U cXembl: «IKOJOTHYECKUE XAPAaKTEPUCTUKU TMOMYJISIUN,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyssiuun», «Bo3pacTHble  MHUpaMuIbI
nonyysiiun», «CKOpOCTh  3acel€HUsi IOBEPXHOCTH 3EMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XaTuunconay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKIINHU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucnocoOsieHust CeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Iko10rUsA CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema kak oTkpbiTasg cucrema (A. x. Tencnum). OyHKIMOHATLHBIE
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u ceTtd. AOHOTHYECKHE OJIOKHU
skocucteM. [TouBbl U Wikl B 3kocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE OKA3aTENN IKOCUCTEMBI. buoMacca u mpoayKIus. IKOJIOTHYECKHUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKiieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JCHUCTBUS HAa
cykueccuu. KnumakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCEMbL 03€D U peK. DKOCUCMEMbL MOpeU U
oKxeanos. IKocucmemvl MyHOp, J1eco8, Cmenel, NyCMmulHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznmuuns
ME3K]ly aHTPOINIOTEHHBIMH U PUPOAHBIMU IKOCUCTEMAMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opoackas
bnopa u ¢ayna. CuHaHTponmM3alus TOpOACKON ¢ayHbl. buonormueckoe u
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.
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3aKOHOMEpPHOCTH (POPMUPOBAHUST OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo 3¢ghghekma u 6u008-30udpuxamopos (Kiouesvix
61008) 8 yHKYUOHUpOoBanuu 3kocucmem. IlepeHOC PHEPIHUU U BEIICCTB MEXTY
CMEXHBIMH SKOCHCTEMaMH. Y CTOMUYUBOCTh OPTaHU3MOB, MOMYJISLUA U IKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 6030eticmaus 3a2psA3HeHUll PA3HbIX MUN08 Ha CYO0p2aHU3MeHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCEMHOM  YPOBHSX,  OCHOBbI
9KOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeusi. MeTol0IoTUs
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. TeHncnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «JDKocHcTeMa

IIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IpyIIIbI OPraHU3MOB B dKocHUCcTEMEY, « KpyroBopoT BeliecTB B akocuctemey, «Lenu
nuTaHus (macTOuIHAs, JETpUTHAsA)», «IKOJOTMYecKas NupaMuaa YuCem,
«OKojorudeckas mupamMua OMOMAacCChl», «IKOJIOTHYECKas MUpaMuia SHEPTUNY,
«O0pazoBanue 6osoTtay, «IlepBuuHas cykueccus», «BoccTaHoBlieHHE Jeca nocie
noxkapa», «9KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKoCcHUCTEMY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uydesia MTHUI[ U
3Bepeid, repbapuu KyJIbTYpHBIX M TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJICITb
HKOCHCTEMBI.

IIpakTuuyeckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMB.

JlaGopaTopnasi paGora «M3yueHune pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcHsi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HsiK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha MMojie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas 000Ji04ka 3€MIIM, TJI€ CYIIECTBYET WIH
CYILECTBOBaJIA KM3Hb. Pa3BuTHe npeacrasieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6mocdeps! u e€ cocran. JKuboe
BEIEeCTBO Orochepsl 1 ero PyHKITUH.

3aKOHOMEPHOCTH cyulecTBOBaHUsA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rino0anpHON 3KocucTeMBbl. J[MHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTAepoa, a30Ta). PUTMUYHOCTE SIBICHUH B
ouocdepe.
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3oHanbHOCTEL OHnochepsl. [lousTre o Gnome. OCHOBHBIE OMOMBI CYIIIH: TYH]IPA,
XBOMHBIC JI€Ca, CMENIAHHBICE W NIUPOKOJMCTBEHHbIC JI€Ca, CTEIHW, CaBaHHBI,
MyCTBIHU, TPONUYECKHE JIECA, BBICOKOTOPbA. KilMMarT, pacCTUTEIbHBINA U AKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAa U
ounochepHbIx QyHKINHN.

JdeMoHCcTpauu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmumpr u cxeMmsl: «l'eocdepsr 3emnmn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepona B mpupone», «KpyroBopoTr Kuciaopoga B TPHUPOJIL»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbl cymny, «Kinmarnueckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
nec», «Crenby, «CaBanHay, «IlycTeiHsay, « Tpornueckuit gecy.

Oo6opynoBanue: repbapuu pacTeHHUM pa3HbIX OMOMOB, KOJUIEKIIUH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0IIas cpeaa

OKOJIOTUYECKHE KPHU3UCHl W WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3AYIIHON cpeabl. OXpaHa BO3ayxa. 3arpsi3HeHUE BOTHON
cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa IMOYBEHHBIX
pecypcoB. M3meHeHne kimMmara.

AHTpOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIA MUp. OxpaHa
PaCTUTENILHOTO W JKMBOTHOTO Mupa. OCHOBHBIE MPUHILMIBI OXPaHbl MPUPOJBI.
Kpacasle xkHuru. Ocob6o oxpansembie mpupoansie Tepputopun (OOIIT).
borannyeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEIOBEUECTBA U MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMOSIB30BAaHME M COXPAHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uccie008anus nepexooa K pecypcocbepezarowei u
KOHKYPEHmMOCNocoOHot aHepeemuke. buonozuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvuvle ungopmayuonnvle cucmemsi, odecneuusarowjue O00CmMyn K
uHgopmayuu no CcOCMoAHUIO OMOENbHLIX U008 U 9Ixkocucmem. (OcHOBbI
IKopeadbuUIUmMayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiibl 1 cxeMbl: «3arpsizHeHne atMocepbi», «3arps3HeHue ruapochepsn,
«3arpsizHeHue ouBbDy, «[lapHuKoBbIN d3ddexT», «Oco00 OXpaHsieMble TPUPOIHbIE
TeppuTOpUn», «MOAENN YIIPABIAIEMOTO MUPAY.
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O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWW M JKUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepanuu, KpacHol KHUTM pernoHa.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OoOydJaromMuMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHEHIE,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOrpaMMBbl IO OUOJIOTUH
BBIJICJICHBI CIISYIONINE COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHUICKON
rpakIaHCKON UJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACNICHUIO, Haiuyue momueayuu K OOydeHUIO  OHMOJOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IICHHOCTEW M HCTOPUYECKUX TPAIUIUN pPa3BUTHA OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO 00pa30BaAHUS, HAIUYUE NPABOCO3HAHUS DKOJIOTUUECKON KYJIbTYPHI,
CcnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MTPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJULIUOHHBIMA POCCUICKHUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU WU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUSl BHYTPEHHEH MO3UIUU JIMYHOCTH, MATPUOTU3MA U
YBaKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJIECHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TpaaulUsIM MHOTOHAIlMOHAJIbHOTO Hapoaa Poccuiickoit deneparuu, npupojae u
OKPY>KaIOIIEH Cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIl{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;
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OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBaXKCHHUE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATENLHOCTH MPHU CO3/IaHUU YUEOHBIX
MPOEKTOB, PEIICHUH Y4eOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB MpPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHUE W
pa3BuUTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTMM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIYy:KeHHIO M 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIECHHWE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;
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MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAJIBHOIO0 0J1ArONOTy YU

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KHU3HU (310pOBOE
NUTaHue, COOJII0ICHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DM3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH TNPaBUJ HHAUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYAIUAX, YIPOKAIOIIUX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYJly, OCO3HaHHUE LIEHHOCTU MacTepPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTUBHOW JESTEILHOCTH TEXHOJIOTHYECKOW U COLMAIBHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepam npodhecCruOHaATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW KU3HU;

7) 3K0JI0THYECKOT0 BOCITUTAHUS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOIE KaK MICTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHWE YPOBHS DKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKarOUIEH Cpebl;

OCO3HaHHWE TJI00aTBHOIO XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTed Hux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BAThH MPUOOPETAEMBIE TTPU N3YUCHUN OMOJIOTHH 3HAHHMSI
W yMEHUS TIPpU PEHICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHAIBLHBIM
MPUPOJIONIONB30BaHUEM  (COOJIO/ICHHE  TpaBW  TOBEICHUS B TNPHUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE pPAaBHOBECHUA B JKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, orochepsr);
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AKTUBHOE HENPUATHE NEUCTBUN, TPUHOCAILIMX BPE OKPYKAIOLIEH TPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJIOTHYECKHUE MOCIEICTBUS
MPEANPUHUMACMBIX JICHCTBUI U MPEAOTBPAIIaTh UX;

HJIMYUE PA3BUTOTO HKOJOTHUYECKOTO MBILIJICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIThITa JIeATEIILHOCTH AKOJIOTHYECKOM HaIPABJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMH B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, TOTOBHOCTH K Y4aCTHIO B MPAKTUYECKOM JIEATEIbHOCTH SKOJIOTHUYECKOU
HaMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha JUAJIOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEILCKOM KYJIBTYPhl KaK CpeICTBa
B3aUMOJICHCTBUA MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

MOHMMaHUE CchneruUKA OHOJIOTMM KaK HayKH, OCO3HAaHHS e pold B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUs] 00 OKpY)KalollleM MHUpE KaKk O €IMHCTBE NPUPOJIbI, YeJIOBEKa U
oOIiecTBa, B IMO3HAHWW MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH IMPoOIeM
COXpaHEHHUs TPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOMN ITMBUIIM3AIINU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peIaTh pPeCypcHble NPOOJEMBl  Pa3BUTHS
YeJI0BEYECTBA, MTOMCKA MyTEeH BBIXOJIa M3 TII00ATBHBIX AKOJOTHUECCKUX MPOOIeM U
obecrieueHus1  mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYypcoB M (OPMHUPOBAHHMIO HOBBIX CTaHJIapTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHMOJOTMUECKUX 3HAHUM B IENAX
MOBBIIIIEHUS OOIIEeH KYJbTYpbl, €CTECTBEHHO-HAy4YHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHUpPyeMO
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JIs1 aHajdu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPa M MPOUCXOIAIINX B HEM W3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
UMEIOITUXCS JJAHHBIX C 1IEJIbIO TTOTYYEHHUsI IOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OMOJIOTMYECKHE 3HAHHUSA JJIs
perieHus Mpo0JieM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO I€TEIbHOCTh MHIMBUIYaJIbHO U B TPYMIIE;
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TOTOBHOCTb M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yibTaThl OCBOCHHs ydeOHOTO mpeamera «buomornsy
BKJIFOYAIOT: 3HAYMMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPAKAIOIINE
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHelu(PUKy METOJ0B ITO3HAHMS,
WCITOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHUE, MPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIOBaHNue, HaOII0IeHUEe, M3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE); YHUBEPCAIIbHbBIC
ydueOHbIe JeHCTBUS (IMO3HABaTENIbHbIE, KOMMYHHMKATUBHBIC, PETYJISTUBHBIC),
obecnieunBarone GopMupoBaHue PYHKIIMOHAIBHOM IPaMOTHOCTH U COIMATILHOM
KOMIETEHIIUU  OOYyYalolMXCs; CHOCOOHOCTh  OOyYarolmMXCsl — HCMOJb30BaTh
OCBOCHHBIE MEXIUCIUIIMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUSA U YHHUBEPCAIbHbIC
y4eOHbIE IMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

B pesynbrare uzydeHus OMOJI0TUU Ha YPOBHE CPEAHEr0 0011ero o0pa3oBaHus
y oOyuaromerocss OyayT chOpMHUPOBaHBI IM03HABATEIbHBIC YHUBEPCAJIbHBIC
y4ueOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHHUBEpCAJIbHBIC Y4YeOHBIC JEHCTBUS,
PETYISATUBHBIC YHUBEPCAILHBIC YICOHBIC EHCTBUS, COBMECTHAS JIEATCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa3oBaHus JIODKHBI OTPaXKaTh:

OBaaaenne YHHBeEpPCATbHBIMH YueOHbIMU NMo3HABaTeJIbHBIMH
AEHCTBUSIMM:

1) 6a3oBble JJorHYecKue JAeiicTBUA:

CaMOCTOATENLHO  (QopMyJIMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 000OIICHHUS ), PAaCKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JEATCILHOCTH, 3aaBas TapaMeTpbl W KPUTCPHH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TTIOCTABICHHBIMU LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBIICHHUM
JKUBOW IIPUPOIBIL;
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CTPOUTH JIOTMYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€NYKTUBHbBIC, IO
aHAJIOTUH), BBISBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMbIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IEIIbHBIE CPEJICTBA JJIs PEJICTABICHUS CYILIECTBEHHBIX
CBS3€H W OTHOIIEHWH B M3ydaeMbIX OHOJIOTHYECKMX OOBEKTaX, a TaKxKe
MPOTUBOPEYHI PA3HOTO POJA, BBIABICHHBIX B PA3IUYHBIX HWH(POPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IJIAH pEIHICHHUs MPOOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN NEATEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOJHITH pabOTy B YCIOBUSAX PEaJIbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHHE MTPU PEIICHUU KU3HEHHBIX MPOOIIEM.

2) 6a30BBI€ HCCJIEI0BATEIbCKHE NeliCTBHA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIEOBATENBCKON U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus npoOJieM, CHOCOOHOCTBIO UM  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JIMYHBIX METOJ0B O3HAHHS;

WCIIOJB30BaTh PA3JIMYHBIC BUJIBI JICSITEIBHOCTH IO TOJYYEHUIO HOBOTO
3HaHUS, €r0 HHTEPNPETAINHU, MPEeoOpPa30BAHUI0 U NPUMEHEHHUI0 B YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh H (HOpPMYyIUpOBaTh COOCTBEHHBIE 3a7ayll B 00pa30BaTEILHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISBJISITh NPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajavy,
BBIJIBUTATh TUNIOTE3Y €€ PEIICHUS, HAXOAUTh apIryMEHTHI JIs TOKa3aTeIbCTBa CBOUX
YTBEPXKIEHUM, 3a1aBaTh MAPAMETPbI U KPUTEPHUU PEILICHHUS;

aHaJIM3UpPOBAaTh TMOJYYEHHBbIE B XOJE pEUICHUS 3aJlaud pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;

OCYIICCTBIIAThH IIE€JICHATIPABICHHBIA TMMOUCK TEpPeHOca CPEICTB M CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh TIEPEHOCUTHh 3HAHUS B TO3HABATEIBHYIO M MPAKTUYECKYIO OOJIaCTH
KU3ZHEJEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
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BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OpUTrMHAJIbHBIE MMOJAXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTEe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISAPHOW JUTEepaTrype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
MH(POPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCT;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omonornyeckoil mHpOpMalru, HEOOXOAUMOM JIJIsl BBHITIOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBATh KYJbTYpPY AaKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (GOpMYy  IPEACTABICHUS
OHOJOrnYecKor HHPOpPMaLIUU (CXEMBbI, TPaPUKH, IHArPAMMBI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAyyHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpPMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, a0OpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HaIJIIHOCTH;

BJaJE€Th  HABbIKAMU  pAaclO3HaBaHWA U 3allUThl  HUH(OpMalMH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJ1aieHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1€l CTBUAMM:

1) oO1menme:

OCYUIECTBJISTh KOMMYHUKAILIMK BO BceX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUHU MO CYIIECTBY OOCyXaaeMoi TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKa3bIBATh CYXKIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS MNpearaeMon
3aJ1a4y, YYUTHIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMI JPYTrUX YYaCTHUKOB
JMajiora Wi TUCKYCCUH);

pacno3HaBaTh HeBepOalbHbIE CpPEACTBA OOIIEHMS, TOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BIAJETh Pa3IM4YHBIMU CHOCOOaMHU OOILEHHS M B3aUMOJEUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppPEKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.
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2) coBMecTHas JesITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMaHIHOM U WHIMBUAYaJIbHOU
pabOoThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3a1auH;

BBIOMpPATh TEMATHUKy M METOAbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPAMHUPOBATh JIEUCTBUSL MO €€ [IOCTWIKECHHMIO: COCTaBJISATH IUIAH JICHCTBUM,
pacnpenessaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOI paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJI0T0 yYaCTHUKA KOMaH bl B OOIIHIA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLICHMBaTh WJEW C TO3ULHUKA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJSTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anmusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS JUIsl BBISIBICHUS TNPOOJIeM U UX
pelIeHrs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENbHO COCTABJIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHUH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO MOBBINIATH CBOW 00pa30BATENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYallHUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESIM;
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BJa/JeTh HABBIKAMU  MO3HABAaTENbHOM  pedrekcud Kak  OCO3HaHHUSA
COBEpILIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, HX pE3YyJIbTaTOB U
OCHOBAaHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM IJIsl OLEHKM CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUIEHUS M0 HUX
CHUKEHMUIO;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NESITEIIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBhl JPYIMX IIpH AHAINW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYIHMX HA OMIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3ULUH JIPYTOro YEJIOBEKA.
IMPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3yJabTAaThl OCBOCHUSI COJEpXKaHUSI Y4eOHOro MpeaMera
«buonorusi» Ha yrayOJaEHHOM YpOBHE OpPHEHTHUPOBAHBI Ha OOECIEYCHHE
npobuapHOro  o0yueHus  oOydaromuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cnenuduyeckue Ajisi OMOJOTMM HAyYHbIE 3HAHUS, YMEHUSI U CITIOCOOBI IEUCTBUH IO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUBI ACATEIBHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTaBICHBI MO
rojiamMm U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buomnorus» B 10
Kjlacce NOKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa, B
MO3HAHWW  3aKOHOB TPHUPOABI U  PEIIEHWH TMpoOJeM  PaIlMOHAIBHOTO
MPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
Oouosoruu;

BJIQJICHUE CUCTEMOM OWOJOTMYECKMX 3HAaHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTabo0JIu3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCIPOU3BEACHHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPUU
(xnerounast Teopust T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HaciencrBeHHoctd T. Moprana), yuyenus (H. W. BaBwioBa — o0 wneHTpax
MHOT000pa3us U MPOUCXOKACHUS KYJIbTYPHBIX PACTEHMI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€PBOTO TOKOJEHUS, PACHICIVIEHUs, YUCTOThl TaMeT, HE3aBHUCHUMOTO

43



HacienoBanuss [. MeHgensa, TrOMOJOrMYECKUX PSAOB B HACIEICTBEHHOU
u3menunBoctu H. . BaBuioBa), npuHIUIIEI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOIO IIO3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEpPEHUE,
HaOJIFOICHNE, DKCTICPUMEHT);

YMEHUE BBIICTATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KJIIETOK MPOKAPHOT U
HYKapHoOT, OJIHOKJIETOYHBIX W MHOTOKIETOYHBIX OPTraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, >)KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJIOBEKa, IPOIIECCOB JKU3HEACSITCIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHIECKUX
MPOIIECCOB: 0OMEHa BemiecTB (MeTaboIn3M), MPEeBpAIEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, Mel03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHSA,
pPa3MHOXKEHHUS,  WHAWBUIYAIbHOTO  Pa3BUTHUS ~ OpraHu3mMa  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOI'O 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpPraHOWIAMH KJIETKH W HX
GYHKIHASIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAaHEH W WX (QYHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMH OpPraHOB Yy pACTEHHUM, >KMBOTHBIX M YEJOBEKAa M HX
GyHKIUSIMHE, MEXKIYy CHUCTEMaMHU OpPraHOB M WX (PYHKIUSMHU, MEXIY OSTaraMmu
oOMEHa BEIIECTB, dTaraMH KJIETOYHOTO IMKJIa U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHUE BBISBJISATh OTJIMYHUTENIbHBIC MPU3HAKU KUBBIX CUCTEM, B TOM UHCIIE
pacTeHUH, )KUBOTHBIX U YEIOBEKA,;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JJIsI J0Ka3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE peliaTh OMOJIOTHICCKHE 3aa4H, BBISBIISTH TPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIICTYEMBIMU OMOJIOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHbIE M TPaKTUYECKHUe padoThl, COOMIOIAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I€Jb HCCICIOBAHUS, aHATU3UPOBATH TMOIYYCHHBIC
pe3yabTaThl U JEIaTh BHIBOIBI,

YMEHUE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEILCKONW paboTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(EPEHITUSX;
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YMEHHE OILICHUBATh JTHYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIEIOBaHUI B
o0acTv GMOJIOTUU U MEAUIIMHEI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OIIOA0TBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMA U CO3/JaHUE TPAHCTEHHBIX OPTraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccuoHalIbHON
JEATEIbHOCTH B 00JacTH OHWOJOTMM, MEAMIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUH,
CEJIbCKOTO XO3SCTBa, MUILEBOM MPOMBIILJIEHHOCTH, YIIyOJIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHHE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUs yueOHOro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTb 3HAHUW O MeECT€ U poJu OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npo0OyieM 4YeloBeYecTBa, a TaKXKe B PEHICHWH BOIPOCOB pPallMOHAIBHOIO
IPUPOIOTIONB30BAHUS, U B ()OPMUPOBAHUN LIEHHOCTHOTO OTHONICHUS K TIPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTHH;

YMEHHME BJIAJETh CHUCTEMOM OMOJIOIMUYECKHUX 3HAHWUH, KOTOpas BKIKOYAET
ONpENENeHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATAIOMUX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOcUcCTeMa, Ouocdepa), OMOIOrMUYECKUE TEOpPUHU
(oBomroniMoHHas Teopust Y. JlapBuHa, CHHTETHUYECKAsI TEOPHUSl HBOJIIOLMN), YUCHHUS
(A. H. CesepiioBa — 0 myTsiX U HampasieHusx sBomtonuu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), nmpaBuna (munumyma FHO. JluOuxa,
HKOJIOTUYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['unGepra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJaMH  HAy4yHOTO  TO3HAHMUS,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(omcanue, M3MepeHue, HaONIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS H
OLICHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHUE BBIICHATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OHOIE€OLIEHO30B,
IKOCUCTEM M Omocdepbl, CTAOMIM3UPYIONMIETO, IBIXKYIIETO H Pa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJJIONATPUUECKOT0 U CUMIIATPUUYECKOTO BUI000pa30BaHus,
BIMSHUS ~ JBIDKYIIMX ~ CWJI  OBOJNIONMM  HAa  TeHO(OHA  TOMYJAIUH,
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpelie 0OUTaHusl, YepeOBaHUs HalpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BELUIECTB M IOTOKA SHEPTHH B 3KOCHCTEMAX;
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YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXAYy MPOLECCAMH 3BOJIIOIUH,
JIBKYIIUMH CHUJIAMH aHTPOIIOTE€HE3a, KOMIOHEHTAMHU PAa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJIATH  OTJIMYUTEIbHBIE  NPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHUs, aOUOTUYECKUX M OMOTHUYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBAX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE APIYMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HbIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CpPeJbl OOMTAHUSA, €IUHCTBA
YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAaHEHHsT MHOroo0Opasusi BHUIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MIPUPOJIBI U YEIOBEUYECTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 3a]]a4H, BBISBISTH TPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXAY UCCIIETyEMbIMU OMOJIOrMYECKUMU MIPOLECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATh
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pe3yNbTaThl U ANaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-UCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOAUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHUusIX;

YMEHHE OLIEHWBATh TUIOTE3bl U TEOPUH O MPOUCXOXKICHUH KU3HHU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpaleHUs
ry100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodeccuoHalIbHON
JESTEIbHOCTH B 001aCTU OMOJIOTHH, YKOJIOTUH, IPUPOIOTIONH30BAHUS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOrO XO3AWUCTBa, MHILEBOM
POMBINIJICHHOCTH, YIUIYOJIsATh TO3HABAaTEIbHBIA HMHTEpPEC, HAMpaBICHHBIA Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIECH  mpodeccun ©  MPOJOJDKEHHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOohecCUOHATBLHOTO U
BBICIIIETO0 0Opa30BaHUSI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB JuiekTpoHHbIE (UG POBbIE)
KonTpoabubie IIpakTuuyeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 BHONOrHs Kak HayKa 1 https://examer.ru/ege_po_biologii/teoriya/biologiya_kak_nauka
) JKuBrle cucTeEMBI U UX )
M3y4YCHHE
3 buomnorus kierku 2 0.5
XUMHYeCcKast OpraHu3anus
4 P 10 1
KJIETKHU
5 CTpOCHI/Ie u Q)YHKI_II/II/I ] o) https://habr.com/ru/articles/745170/
KJIETKHU
OO0OMeH BEIIECTB U
6 MIpeBpalleHHE YSHEPTHH B 9 1
KJIIETKE
HacnencrBennas
7 uH(pOpMalus U peanu3anus 9 0.5
€€ B KJIIETKE
8 JKU3HEeHHBIN UK KIETKU 6 1
Ctpoenue u KIUHA
9 P Pyu 17 15
OpraHU3MOB
Pa3sMHoOXeHHne U pa3BUTHE
10 P 8 1.5
OpraHU3MOB
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I'eneruka — Hayka o

11 HAaCJIE€OCTBEHHOCTU U 2 0.5
M3MEHYUBOCTH OPTaHU3MOB

12 3aKOHOMEPHOCTH 10 |
HACJIEICTBEHHOCTH

13 3aKOHOMEPHOCTH 6 1
W3MEHYUBOCTH

14 I'eneruka yenoBeka 3 0.5

15 Cenekiusi OpraHu3MOB 4 1
buotexnonorus u

16 4
CUHTETHYEeCKas OMoorus

17 PeszepBHoe Bpemst 1

OBHIEE KOJIMYECTBO YACOB 102 13

I10 ITPOIT'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHnoBanue pasaesioB u DJIeKTpOHHbIe (LM (POBbIe)
Kourpoubnbsie IIpakTHyeckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
3apokJIeHUE U pa3BUTHE
o https://resh.edu.ru/subject/| 5393/main/132001
1 3BOJIIOLMOHHBIX MPEICTABICHUI 4 ps://resh.edu.ru/subject/lesson/5393/main/ /
B Omonoruu
MukposBontonus u eé
2 P 14 2
pe3yJIbTaThl
3 Maxkpo3Bontorus u eé 6
pe3yJIbTaThI
[IpoucxoxaeHue u pasBuTue
4 15 1.5
KU3HU Ha 3emiie
5 IIponcxoxaeHue 4enoBeKa — 10 ]
aHTPOIIOTEHES
DKOJIOTHS — HayKa O
6 B3alMOOTHOUIEHHSIX OPIraHU3MOB 3 0.5
Y Ha/IOPraHU3MEHHBIX CUCTEM C '
OKpY>Karollen cpenon
OpraHusMmsl U cpefia 0OuTaHus 9 1.5
DKOJIOTHS BUJIOB U MOIMYJISIIHANA 9 0.5
DKousorust CooOIIeCTB.
9 12 0.5
DKOJIOTUYECKHE CUCTEMBI
10 buocdepa — rmobanpHas 6
JKOCHCTEMA
11 UYenosek U OKpyxkarolas cpeaa 6
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12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

102

7.5
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

Ne
n/
n

Tema ypoka

buonorusa kak KoMIIeKcHas HayKa U
KaK 9aCTb COBPEMCHHOI'O O6IJ_ICCTB8.

JKuBbIE CHCTEMBI U UX CBOMCTBA

KoaudecTBO 9acoB

Bcer
0

KoHTpoabHbI
e padoThbI

IIpakTHYecku
e padoThbl

DJIeKTpoHHbIe U pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://examer.ru/ege_po_biologii/teoriya/biologiya_kak_na

uka

YpoBHEBas OpraHu3anus KUBbIX
CUCTEM

HcTopust OTKPBITHS U U3YYECHUS
kietku. Knerounas Teopust

Meroasl MOJIEKYJIIPHON U
KJICTOYHO} OMOJIOTHH.
[IpakTuueckas padora «M3ydyeHue
METOI0B KJIETOUYHOM OHoIoruu
(xpomarorpadusi, snexrpodopes,
middepeHraIbHOE
ueHtpudyruposanue, [1LP)»

0.5

XUMHUYECKUN COCTAB KJIIETKHA

MI/IHCpaJ'IBHBIe BC€IICCTBA KJIICTKH, UX
Ouoyioruueckas POJib

OpFaHquCKHe BEUIECTBA KJICTKHU —
oenku. Jlaboparopnas pabota
«Ob6Hapyx’eHHne 6eJIKOB ¢ TOMOIIBIO
KayeCTBEHHBIX

0.5

https://habr.com/ru/articles/745170/
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https://habr.com/ru/articles/745170/p€aK
n»

CoiicTBa, KIaccupUKays u

kietku. [IpakTrueckas padota

9 https://habr.com/ru/articles/745170/
dbyHKIIMHA OEITKOB

10 OpFaHI/I‘-IeCKI/Ie BOLIECTRA KIETI — https://habr.com/ru/articles/745170/
YTJIEBOJIbI

1 Oprannyeckue BEeIECTBA KIETKU —
JIUIIU 1B
Hyxnennossie kucnorsl. JITHK u
PHK. JIabopatopnas pabora

12 «HccnenoBanue HyKJIEMHOBBIX 0.5
KHCJIOT, BBIJIEJICHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [pyrue
Hykneosunrpudocdarsr (HTD)
CexBenuponanue JIHK. Metoabt

14 T€HOMMKH, TPAHCKPUIITOMUKH,
IIPOTEOMUKHU

15 MeTobl CTPYKTYpHOM OHONIOTHH

16 Tunel knerok. [Ipokapuornueckas
KJIETKa
CtpoeHne 3yKapuoTHYECKOM

17 kietku. [IpakTuueckas padota 0.5
«M3yuenune cBOMCTB KICTOYHOM '
MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKU

19 OnxHomMeMOpaHHBIE OPTaHOWIBI 0.5
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20

«I/ISy‘ICHI/Ie JABWKCHUS HUTOIIIa3MBbl
B PAaCTUTCIIBHBIX KICTKaXx»

ITonmyaBTOHOMHBIE OPraHOMIbI
KJIETKU: MUTOXOHJIPUH, TUTACTU/IBL.
JlaGopaTopHas pabora
«HccnenoBanue mia3mMonamn3a u
JIeTIa3MOJIM3a B PaCTUTENIbHBIX
KJIETKaX)

0.5

21
22

HememOpanHbie opraHou/ bl KJIETKU 1

Crtpoenue u GyHKIMHU Aapa 1

23

CpaBHuTENIbHAs XapaKTEPUCTUKA
KJIETOK dyKapuoT. JlJaboparopHast
pabota «/3ydeHue cTpoeHUs

KJICTOK PA3JIMYHBIX OPraHUu3MOB»

0.5

24

25

AccUMUIIAIMS U AUCCUMMIISLIIS —
JIB€ CTOPOHBI MeTabomu3Ma. THUrbl
oOMeHa BemectB. JlabopaTopHas
pabota «3yyeHune karaauTHIeCKOn
aKTUBHOCTH (pepMEHTOB (Ha
MpUMepe aMuIIa3bl WIN KaTajaasbl)»

DepMEHTaTUBHBIN XapaKTep

peaKIuii KJIETOYHOro MeTaboIu3Ma.
JlaGopatopHnas pabora «3yueHue
(epMEeHTaTUBHOTO pacUIeTIICHUS 1
MEPOKCHUIa BOJIOPOJIA B

PaCTUTENEHBIX U KUBOTHBIX

KIIETKaX»

0.5
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benku-akTuBaTopsl u OeNKu-

26
WHTUOUTOPHI

27 ABTOTpO(HBINH THIT 0OMEHa BEUIECTB

28 dorocuHTE3
XemocunTes. JJaboparopnas pabota

29 «CpaBHEHHE ITPOLIECCOB 0.5
(dboToCHMHTE3a U XEMOCHHTE3a»
AnaspoOHbIe Opranu3Mbl. Buisr

30 oposxenus. JlabopaTopHas pabora
«CpaBHEHHE TIPOIIECCOB OPOKEHUS
U JIBIXQHHS

31 AdpoOHBIE OPraHU3Mbl. JTaIbI
SHEPreTHYecKoro ooMeHa
DHeprust MEMOPaHHOTO TPAIUCHTA

32 npoTtoHoB. Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33 Peaknuy MaTpu4HOro CHHTE3a

34 Tpanckpunuus — MaTpUIHBINA
cunre3 PHK

35 Tpancnauus u e€ 3ranbl

36 Konnposanue ammuuokucinot. Pois
pubocom B OmocuHTe3e Oenka

37 Opranu3anys TeHoMa y IpOKapuoT
Y DYKapuoT

18 MorexyssipHble MEXaHU3MbI

9KCIIPECCUU T'€HOB Y DYKapHOT
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Bupycbl — BHeK1eTOUHbBIE (OPMBI
KU3HU U OOJIUTaTHbBIE Mapa3UTHI.

39 0.5
[IpakTuyeckas padora «Coznanue
MO/JIEIIA BUPYCa»
40 BupycHrble 3a0601eBanus yen0BeKa,
KUBOTHBIX, PACTEHUN
41 HanorexHonoruu B OMOJIOTHH U
MEIULIIHE
42 JKU3HEHHEBIN UK KIETKA
43 Marpuunsii cuares JJHK
XpomocoMsl. JTaboparopHas paboTa
44 «M3ydyeHre XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOTpernaparax»
45 JleneHue KICTKH — MHTO3
Tune! knetok. Kapuokunes u
uuTokuHes. JlabopatopHas pabora
46 «Halmronenne MuTo3a B KJIeTKax 0.5
KOHYMKa KOpeIIKa JyKa (Ha
rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsuus >kM3HEHHOTO IIMKIIA
KJIETOK
48 Opranu3M Kak eUHOE 11e10€
Txanu pacrenuii. JlaboparopHas
49 pabota «M3yuenue Tkanei 0.5
pacTeHui
TxaHu KUBOTHBIX U YEITOBEKA.
50 JlabopaTtopHas padota «3yuenue 0.5

TKaHEH KUBOTHBIX)
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Opranbl. CUCTEMBI OPraHOB.

51 JlabopartopHnast pabora «3yuenue 0.5
OPraHOB LIBETKOBOT'O PACTCHUSD»

52 Ornopa Tena opraHu3MoB

53 JIBu>KeHHE OpraHU3MOB

54 [Iutanue opranu3mMoB
[TuTaHue MO3BOHOYHBIX KUBOTHBIX.

55 [MumeBapuTenbHas cucTeMa
YeJioBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX
U YeJIOBEeKa

58 TpancnopT BeliecTB y OpraHu3MoB
KpoBeHocHas cucrema

59 MMO3BOHOYHBIX KUBOTHBIX U
YesioBeKa

60 Briaenenue y opranu3mos

61 3ammra y opraHu3MOB

62 NMMyHHas cucTeMa 4enoBeKa

63 PaznpaxxumMocTs 1 perymsinus y
OpPTaHU3MOB
I'ymopanbHas perymsimus u

64 SHJOKPUHHAS CHCTEMa )KHUBOTHBIX U
YeJoBeKa

65 ®opMBI pa3MHOKEHHSI OPTaHU3MOB

66 [TonoBoe pa3MHOXkEHUE

67 Meiio3

56



68

69

I"ameTorenes. O6pa3zoBaHue U
pa3BUTHE MOJIOBBIX KIETOK.
Jlaboparopuas pabora «3ydeHne
CTPOCHHSI TMOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIpeapaTax»

I/IHI[I/IBI/II[yaJ'IBHOG pPa3BUTHC
OpraHnu3MOB — OHTOI'CHE3

0.5

70

71

72

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

PocT u pa3ButTHe )XKUBOTHBIX.
Jlaboparopnas pabota «BrisiBienue
MIPU3HAKOB CXOZCTBA 3apObIIIeH
MTO3BOHOYHBIX KHUBOTHBIX )

PasmHOkeHuUE U pa3BuTHE
pacrenuil. JlaboparopHas pabota
«CTpoeHue OpraHoB pa3MHOKEHHS
BBICIIMX PACTEHUI»

0.5

0.5

73

74

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
IFCHCTUKH KaK HAyKH

OCHOBHbBIE TIOHATHS U CUMBOJIBI
renetuku. JlabopatopHas padora
«Jlpo3odumna kak 0ObEKT
TeHETHYECKUX MCCIIET0BAaHMI»

0.5

75

3aKOHOMEPHOCTH HACIIEIOBaAHUS
MPU3HAKOB. MOHOTHOpUTHOE
ckpeuBanue. [IpakTruueckas
pabota "U3yueHue pe3ynbTaToB

0.5
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MOHOTHOPHUIHOTO CKPEIINBaHUS Y
npo3o¢uib"

HuTosornyecknue 0CHOBBI

76 MOHOTHOPUAHOTO CKPEIIMBAHUS

77 AHanu3upymrolee CKpeluuBaHue.
Henosnnoe nomuanpoBanue
JlurubpuiHoe CKperBaHue.

73 [IpakTuueckas pabora «13yyeHue 0.5
PE3yNbTaTOB TUTHOPUIHOTO '
CKPEIIMBAHUA Y IPO30(DUIBI»

79 [IuTonoruyeckre OCHOBBI
JTUTHOPHUTHOTO CKPEITUBAHUS

20 CuenieHHOE HaclleI0BaHHe
MIPU3HAKOB

31 XpOMOCOMHas1 TEOPHS
HaCJIEJICTBEHHOCTH

82 I'eneTuka nomna

83 I'enoTHn Kak LieOCTHAs CUCTEMA

24 ['eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHUl, )KUBOTHBIX U YEIIOBEKA

25 N3MeHUYnBOCTH MpU3HAKOB. Bribl
U3MEHYUBOCTH

86 MoudukaoHHast ©3MEHYNBOCTb
BapranunonHsslii psaa u

g7 BapUallMOHHAs KpUBasl. 0.5

JlaGopatopHnas pabora
«MccnenoBanue 3aKOHOMEPHOCTEN
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88

MOJIU(UKATMOHHONW U3MEHUUBOCTH.
ITocTpoeHne BapuallMOHHOIO psijia v
BAPUALIMOHHON KPUBON»

I'enoTnnnueckas H3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

89

90

MyTannoHHast U3MEHUNUBOCTb.
[IpakTuyeckas pabora «MyTtanun y
1po30¢G bl (Ha TOTOBBIX
MUKpOIpenaparax)»
3aKOHOMEPHOCTH MYTallMOHHOTO

nponecca. OnHUIreHeTHKa U
SIIUI'CHOMUKA

0.5

91

I'eneruxa yenoseka. [IpakTuueckas
pabora «CocTaBieHHE U aHAITN3
POIOCIOBHON»

0.5

92

93

MeToabl MEIUITUHCKON TEHETUKU

3HadeHue MEIUIIMHCKON T'€HETUKHU B
MMpEeaAOTBPAIICHNUU U JICHCHHUU
TeHETHYECKUX 3a00JIeBaHUH
YCJIO0BCKa

94

95

OCHOBHBIE MIOHATHUS CEJIEKIINH.
Jlaboparopnast pabora «3yuenue
COPTOB KYJIbTYPHBIX pacTEHUI U
MOPO/1 TOMAIITHUX KUBOTHBIX)»
MeTob! ceneKIIMOHHON paboThI.
JlaGopatopHnas pabora «3yueHue
METOJIOB CEeNIEKIINU PaCTEHUI»

0.5

0.5
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JloCTHXKEHHUS CeIEKIIUU PAaCTEHUN 1

96 #UBOTHBIX. [IpakTHueckas pabota 1
«IIpuBUBKa pacTeHUI»
CoxpaHnenue, U3y4eHue u
97 HCTIOJB30BAHNE T€HETUUECKHAX 1
pecypcoB
buorexHnoorus kak Hayka u
08 OTpacib IPOU3BOJCTBA. | 0.5
[IpakTuueckas padbora «M3yuenue
00BEKTOB OMOTEXHOJIOTUM)
99 OcHoOBHbIE HaNpPaBICHUS |
CUHTETHYECKOI Onosioruu
100 XpOMOCOMHas U T€HHAasl HHKEHEpUs 1
101 Menunuackue OMOTEXHOIOT I 1
PesepsHbiii ypok. [IoBTOpEHME,
102 000011IeHHE, CHCTEMATH3AIIUS 1
3HAHUU
OBHLIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/ibHbIE PeCypchl

OBontonmoHHas teopus Y.
JapBuHa

https://resh.edu.ru/subject/lesson/5393/main/132001/

JIBIIKYIIIME CUITBI 3BOJIIOLIUN
BuzoB 110 Y. Jlapsuny

Bbopn0a 3a cymiecTBoBaHue,
€CTECTBEHHbII U UCKYCCTBEHHBIN
otbop

@OpMHUpPOBAHNE CUHTETHYECKON
TEOPHUH 3BOJIIOLIUU

DTanbl H3BOIIOIMOHHOTO
rpolriecca: MUKPO3BOJIIOIUS U
MaKpO3BOITIOLUS

HOHYJ'ISIHI/IH — DJICMCHTAapHad
¢AnHUIa 3BOJIFOIIUU

3aKOH TeHEeTHYECKOT0 PABHOBECHS
JUx. Xapnu, B. Baiin6epra.
JlaGopatopHnas pabora
«BpIsIBIIEHNE H3MEHYHBOCTH Y
0co0el OHOT'O BHIA)

DneMeHTapHbIe (PaKTOPbI
IBOJIIOLIMH

0.5

Dddext ocHoBarens. dpdext
OYTBIJIOYHOTO TOPJIBIIIKA
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10

11

Murpauuu. U3onauumn
MONYJISALHNA: Teorpaduyaeckas,
Ounosioruueckas
EctectBennslit oT60p —

HaMpaBJIAOMUN (HakTop
SBOJIIOLIMU

12

13

[TosoBoit oT6OP

[TprcnocoOIeHHOCTh OPraHU3MOB
KaK pe3yJIbTaT MHUKPO3BOJIFOIIHH.
Jlaboparopnas pabota «3ydyenue
apoMop(}030B 1 UAMOAAANTAIIUN Y
pacTeHuil U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodseHunt y
OpraHu3MoB: Mopdosornieckue,
¢bu3noIoruuecKue,
OMOXHUMHUYECKHUE, TOBEIEHUYECKHUE.
JlaGopatopHnas pabora
«ITpucnocobnaeHns OpraHu3MoB U
UX OTHOCHUTENbHAs
11e71ecO000pPa3HOCTh)

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopartopHnast pabota
«CpaBHeHHE BUOB IO
MOp(}oIOrHIecKOMY KPUTEPHIO»

0.5

16

17

CrpykTypa BHza
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUN
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CBs3p MHUKPO3SBOJOIOUH U

18 SMUIEMHUOIOTUU
Makpo3Bosronus.

19 ITaneoHTOJIOrMYUECKHE METOIEI
M3Yy4YEHUs SBOJIFOLIUU

20 Buoreorpadudeckue MeToab!
W3Y4EHHUs] SBOJIIOIIUU
OMOpHOIOrHYECKUE U

21 CPaBHUTEIbHO-MOP(OIOrHYECKHE
METO/bl U3yUECHUS IBOITIOLMU
MonekynsapHO-TreHETUYECKHUE,

2 OMOXMMHUYECKUE U
MaTeMaTHYECKUE METO/IbI
W3Y4EHHUsI SBOJIIOLIUU

23 OO1u11e 3aKOHOMEPHOCTH
3BOJIIOLIMU
AnanTuBHas paguarys.

24 HepaBHOMepHOCTH TEMIIOB
IBOJIIOLIMH

)5 Hayunsle runoresst
MIPOUCXOXKACHUS KU3HU Ha 3emiie

26 JloHay4HBbIE IPEACTABIEHUS O
3apOKICHUM KU3HU

7 OcCHOBHBIE 3TaIbl
HEOPraHWYECKOUN 3BOTIOLIHHI

28 I'unoressl 3apOXKACHUS KU3HU

29 Wctopus 3emau u MeTo/IbI €€ 0.5

m3yuenus. JlabopatopHas pabora
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30

«3yuenue u onucanue
HCKOIMAEMbIX OCTaTKOB JAPEBHUX
OpraHUu3MOB»

HauanbHbie 3Tanbl opraHnyecKoit
3BOJIFOLUHI

31

32

OBoIIOLUS YYKapUOT

OCHOBHBIE 3TaIlbl HBOJIFOLUN
pPacTUTENBHOTO MUPA.
[IpakTuueckas pabora «13ydyeHue
0COOEHHOCTEH CTpOCHUS
pacTeHui pa3HbIX OTIEIOB)

0.5

33

34

35

OCHOBHBIE 3TAIIBI 9BOJJIOINH
JKUBOTHOI'O MHpa

OBOMIOIUSA )KUBOTHBIX.
[IpakTuyeckas padora «M3yueHue
0COOEHHOCTEH CTPOEHUS
IT03BOHOYHBIX KUBOTHBIX»

PasBurtue xxu3nn Ha 3eMIiie o
JpaM 1 Nepuogam

0.5

36

37

MaccoBble BBIMUPAHHS —
9KOJIOTMYECKHUE KPU3HUCHI
IPOILTIOrO

CoBpeMeHHbIN IKOTOTHYECKUI
KPHU3HUC, €r0 0COOEHHOCTH

38

39

CoBpemeHHas cucrema
OpPraHMYECKOTO MPOILIOro
OCHOBHBIE CCTEMaTUYECKUE
TPYIIIBI OPraHU3MOB
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AHTpOIOJIOTUS — HayKa O

40
YyeJIoBEKE
A1 Passurtue npeacrasienuii o
MIPOUCXOXKIACHUH YeTIOBEKA
MecTto 4ea0BeKa B CHCTEME
OpPraHUYEeCKOro MUpa.
4 Jlaboparopnas pabora «3ydeHne
OCOOCHHOCTEH CTPOCHUS CKEeIeTa 05
YeJIOBEKA, CBSI3aHHEIX C
MIPSIMOXOKJICHUEM
43 JIBrKy1IHM€e CUJTbl AHTPOIIOTE€HE3a
CooTHoIlIIeHHE OMOJIOTHYECKHUX U
44 COIIMANTBHBIX (PAKTOPOB B
AHTPOIIOTCHE3e
45 OCHOBHBIE CTaIUM AHTPOIIOTEHE3A
46 ITaneorenerrka u majieOreHOMHUKA
47 DBOJIIOLMS COBPEMEHHOTO
YyeJioBeKa
YenoBeuyeckue pachl.
43 [IpakTuyeckas padora «M3yueHue
DKOJIOTHYCCKHUX aJamTallii 0.5
YeJIOBEKAY
49 MexauciuInHapHbIe METO/IbI
AQHTPOIIOJIOTUH
50 3apoxACHUE U pa3BUTHE
SKOJIOTHH
MeTobI KOJIOTHH.
51 0.5

Jlaboparopnast pabora «3yuenue
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52

METOA0B DKOIOTMYECKUX
HUCCIIEIOBAHUI)

3HayeHUe KOJIOTMYECKUX 3HAHUN
JIJIA JeJIoBeKa

53

54

Okonorndyeckue GaKTopsl

AbuoTtndeckue paktopsl. CBer
KaK 9KOJIOTUYECKUN (aKTop.
JlaGopartopHnas pabota
«BpIsiBIIEHNE IPUCTIOCOOICHUI
OpPTraHU3MOB K BITUSTHHIO CBETa»

0.5

55

AbuoTtnueckue HakTopsl.
TeMmneparypa Kak 3KOJIOTHYECKUI
dakrop. JlaboparopHast pabota
«BpIsBIIEHNE IPUCTIOCOOICHUIA
OPTraHU3MOB K BIIHSHUIO
TEMIIEPaTyPhI»

0.5

56

57

Abuotnyeckue GpakTopsbl.
BrnaxxHOCTB KaK 3KOJIOTUYECKHIT
(dakTop. JlaboparopHas pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oOuTaHUM»

Cpenpl oOuTaHus OPraHu3MOB

0.5

58
59

buonornueckue puTMsl

Kuznenusie popMbI OpraHu3MOB

60

61

buotnueckue paxTopsl

3HaueHne OMOTHYECKUX
B3aUMOJEUCTBUI I

[UE R O i S (N —
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62

CYIIECCTBOBAHMS OPraHU3MOB B
cpene oouTaHus

DKOJOTUYECKHE XapaKTEPUCTUKU
MO YJISILIH

63

64

OcCHOBHBIE TTOKa3aTeIIN
HOHYJISII_[I/II/IZ YHUCJIICHHOCTD,
IJIOTHOCTb, BO3PACTHAS U MOJIOBAsI
CTPYKTypa

OCHOBHBIE TTOKa3aTeIIN
MOMYJISIIIUK: POKIAEMOCTb,
MIPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAITUU

65

DKoJIoTHYecKasi CTpyKTypa
IomnmyJjaiauuu

66

67

JluHaMuKa MOIMYJIALUHA U €€
perynsanus

KpuBsle pocta uncieHHOCTH
nonyisinyy. KpuBble BBDKMBaHUS

68

69

DKoJIoTHYecKasi HUIla BU/IA.
JlaGopartopHnast pabota
«IIpucnocobnenus ceMsiH
pacTeHUH K pacCeICHUIO)

Bup xak cucrema nonysinqui

0.5

70

71

3aKOHOMEPHOCTH TTOBEJICHUS U
MI/IFpaI_[I/II\/’I JKUBOTHBIX

Coo00111ecTBO OpraHM3MOB —
O1oI1IeHO3

67



DKocHucTeMa Kak OTKpbITasa

72
cucTema

73 Kpyrosopor Beniects 1 noTok
SHEPTUU B DKOCUCTEME

74 OcHoBHbIE TIOKa3aTENIN
9KOCHUCTEMBbI

75 DKOJIOTUYECKUE MUPAMUIbI

76 W3menenus coodmecTs —
CYKIIECCUU
[IpupoaHbie S5KOCUCTEMBI.

77 DKOCHCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEIl 1 OKEAaHOB
[IpupoaHbie 3KOCUCTEMBI.

78 DKOCUCTEMBI TYH]IP, JIECOB,
CTeneH, MyCThIHb

79 AHTpPONIOT€HHBIE YKOCUCTEMBI
Ypboskocucremsl. [Ipaktuueckas

80 pabora «3yueHue u onrcaHme 0.5
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBLIX B3aNMOJICHCTBHH
OpraHU3MOB B DKOCHUCTEMAaX
MexaHu3Mbl BO3JEHCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB Ha

82 CyOOpraHM3MEHHOM,

OpraHu3MCcHHOM, NOMYJIAITHOHHOM
1 OKOCUCTCMHOM YPOBHAX
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buocdepa — obmeranerapHas

83 o0osiouka 3emiu

84 VYuenne B. U. Bepnaackoro o
ouocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouochepsl

26 KpyroBopotsl BeecTs u
OMOTreOXUMHUYECKUE LIUKIIbI

87 3oHaNBHOCTH OHOChEpHI.
OcHoBHbIE OMOMBI CYILIU

88 YcToiiuuBoCcTh OMoCchepsl

29 DKOJIOTUYECKHE KPU3HUCHI U UX
MIPUYNHBI

90 BosgeiicTBue uenoBeka Ha
ouochepy

01 AHTpONIOT€HHOE BO3JCHCTBHE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl
OCHOBHBIE IPUHIUIIBI

93 YCTOWYMBOTO Pa3BUTHUS
YeJI0BEYECTBA U TIPUPO/IBI
PaunonansHoE

04 IIPUPOJIOTIONB30BaHHUE U

COXpaHeHHe OMOJIOTHIECKOTO
pazHooOpa3zus 3emin
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95

96

O06001IeHME 10 TEME
«MUKPO3BOJIIONHUSA U €
PE3YIIbTATHI»

O06001IeHE 10 TEME

«MakposBotonus u ¢
pe3yIbTaThI»

97

98

O06o0011eHNE 10 TEME
«IIpoucxoxkaeHue u pa3sBUTHE
JKM3HM Ha 3eMIie»
O00011IeHIE IO TEME

«HpOI/ICXO)KI[CHI/Ie YCJIOBCKA —
AHTPOIIOI'CHE3»

99

0O06001IeHueE 110 TeMe «DKOJIOrUs
— HayKa O B3aMMOOTHOIICHHSIX
OpPTraHU3MOBY

100

101

O060061eHue IO TeEME
«Opranusmsl U cpea OOUTaHUs»

0O0001IeHE 110 TeMe «DKOJIOTUs
BUJIOB U TTOMYJISIIUIN

102

O600menue o teme «buocdepa
— TJI00aJIbHASI SKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

7.5
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

[Maceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u ap./Tlox pen. [Taceunuka B.B.
Bbuomnorus. 10 knace. ba3zoBslit ypoBens: yueonuk/.- M.: I[Ipocsemenue, 2023
Cusornazos B.U. buonorus: O6mas 6uonorus. 10 kinace. ba3oBelil ypoBeHb: yueOHUK/B. 1.

Cusornasos, .b. Aradonosa, E.T. 3axaposa.- M.: lpoda, 2018
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