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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueOHOMY mpeamety «buonorus» (ganee - OuoyorHs) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble yueOHBIE NPEIMETHI,
n3yuyaemble Ha YIJIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM nuddepeHnunanuu
o0ydyeHUss Ha ypOBHE cpejHero oOuiero oOpa3oBaHUs W NPU3BaHBI 00ECIEYUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpEeIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX TPEIMETOB JOJKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pPEIICHHE
oOpa3oBaTelbHBIX, BOCHUTATEIbHBIX M PA3BUBAIOLIMX 3a/a4, CBSA3aHHBIX C
npodopreHTaleil 00yJarmuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHUEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOSHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mpeameTy «buonorus» naér mpencraBieHuE O
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpUpPOBaHHME II0 pa3feiaaM M TeMaM, paclpeleseHue 10 Kiaccam,
PEKOMEHyeT MOCIEA0BATeIbHOCT, M3Y4YeHUs Y4eOHOro marepuana ¢ yd&€Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Ojarojgaps 4YeMmMy IPOCMaTpHBACTCS
HAIPABJICHHOCTh HAa  MOCJENYyIollee pa3BUTHE OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOIIEHUS K OKpYXaloleld NpupomHou cpene. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUM OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBeplIaeT Ouojormueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH HAa
pacmMpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOIO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buonorus» Ha YIIIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3Me 4YeJlOBeKa, OOLIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPHU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN PA3BUTUS, T€HETUKU U CEJICKI[MH, OMOTEXHOJOTUU U CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYaroNIUXCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  Tpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJIAIOLIUXCA HAYUYHBIX JTOCTH)KEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMH Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUM IMPOrpPAMMBI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B PEIICHUE BaKHEHUIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.

Lenps n3yuenus: yueOHoro npeamera «buosiorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNBHON N1€ATENbHOCTH, CBSI3aHHOW C OMOJOrMed, WIh K BbIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); 0 BBIIAIOITUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHON OWOJOTUH, HOMOPHOJIOTMU W OHWOJIOTHM pa3BUTHS, TCHETHKH U
CCJICKIIMY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbHOTO  TPOBEIACHUS  OHMOJOTHYECKUX
UCClIeIoBaHul B JjabopaTopuu W B mpupoae (HaOmoaeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIAZiIcHHE OOYyYaIONUMHUCS  YMEHHUSMHU: CaMOCTOSATEIBHO  HAaXOIHUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECTBA; OICHUBATH ITOCICACTBHSI CBOCH EATEIBHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BhIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMIUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpoIleCCe 3HAKOMCTBA C BBIIAIOMIMMUCS OTKPBHITUSIMA U COBPEMEHHBIMU
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOTIOTUYECKOTO WCCIIeTIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE  OOYYAIOIIMMHKCS  KOMIIETEHTHOCTH B PallMOHAIHLHOM
MIPUPOJIONONIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKU3HEACITCIIBHOCTH B UPE3BBIUAWHBIX CHTYAIUSIX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIICCTBIISICTCS C YYETOM CICHM(PUKH €T0 COACP)KAHUS M HANpPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJIOTMYECKOro O0pa3oBaHWs B  OpraHU3alUsaX  CpPEeIHETo
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIEeN0BATENbCKUX PabdoT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.

[Ipu wm3yuenunm ydeOHOro Kypca «buomorus» Ha yriIyOJIE€HHOM YpOBHE
pean3yeTca BOCIIMTATEIbHBIN KOMIIOHEHT B COOTBETCTBHM C:

PabGoueit mnporpammoit Boctutanus MKOY  KouenéBckoit COII  Ne2
https://school2-koch.edusite.ru/sveden/files/7ea74b0a7c16565ala7d3b393fbcebcl 0.pdf

Kanenmapusim IJIAHOM BOCIIUTATEIbHOU paboTHI https://school2-
koch.edusite.ru/sveden/files/f50fb20b795fabd01efc888ca69f3d2e.pdf

B ypouHOl W BHEYpOYHOW AESITEIBHOCTH Yy oOOydarommxcs (popMupyroTcs
YHUBEpCaJibHble  ydyeOHble JEHCTBUS B  CcOOTBeTCTBHUM ¢  [Iporpammoi
dbopmupoBanusi yHUBepcanbHbIX yueOHbIX nercTBuii MKOY Kouenésckoit COIL
Ne2 (pazmen 2.4, OOII COO https://school2-
koch.edusite.ru/sveden/files/9abf3aldfbac49d2f325b067c1b61bee_0.pdf ).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3/IPAXKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHBbIE TpU3HAKU >XKUBOTO. JKHM3HH Kak ¢opMa CyIIeCTBOBAHHMS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCUMOW mniepeMeHHOU. IInanumpoBanme »skxcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opranuzMmay, «buoreonenosy», «buocdepay, «Metoab
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHUE PA3MUYHBIX METOJIOB IPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

MeTtoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTHH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma u €€ posb Kak pacTBOpUTENS, pearcHTa, ydyacTUE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosekysbl. [lepBuynas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJUTOCaXapyuabl U MOJIUCAXAPHUIBIL.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanbs. Mectonaxoxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CMpYKmypuvl U QYHKYULl 6UOMONEKYN U UX KOMNIIeKkcos. Komnvromepnolil ousain u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «Pacnpenenenne XUMUUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHune Moliekyln JUnuaoBy, «HyKiIeMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK PAa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OCcoOEHHOCTH CTPOEHUS TEeTepOTPO(GHON M aABTOTPOPHON NPOKAPHUOTUUYECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIIMH KJIETOYHOM CTEHKH PACTeHUM, rprOOB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KIeTKU. CTpoeHHe TpaHyIsIpPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (YHKIIMM MUTOXOHIApUN H Tactui. llepBuuHbie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunamernmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpo@uiamenmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIeTkn», «CTpocHme
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHne KiIeTku: npespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIH O0JIE3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax omonorndeckoro okuciaeHus. [{ukmmyaeckue peakmuu. OKUCIUTEIHHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Ioptpersr: k. IIpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusainus HacienctBeHHoW nHopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CITINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuoabl W perymsuus. Wutepdaza u  MHTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOoOpbl  XpoMocoMm. ['oMonoruuneie xpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKH», «Mwutosdy», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «HabmroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepun, apxew, OJHOKJIETOUHbIE TpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. Tumbel pacTUTENBHBIX TKaHeil: o0Opa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOeHHS, (YHKIMH U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUHU. J[BMIKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKa:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [InTaHue MO3BOHOYHBIX >KMBOTHBIX. OTHensl
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHCcOpT BELIECTB Yy OPraHW3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMN.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOUW CHCTEMBI MTO3BOHOYHBIX KHBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIAa C KPOBEHOCHOW Y BBIAEIUTEIIBHON cUCTEMaMu. Boienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHl MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX pPACTEHUMU.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXnEHHBIA W OpUOOPETEHHBIN crenupuyecKuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymanus |y Opramu3moB. PaznpaxumMocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEeJbl. DBOMOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3bp HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CUCTEMA,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue n0XaeBoro uepmsi», «HepBhHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



OGopynoBaHUEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJIHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX JIBUKEHUN, MOJIESIA TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOXKEHHUsI OPraHu3MoB: Oecrosnoe (BKJIOuYas BETreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii cMpici
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogorBopeHne u SMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEH U3 3apObIIIEBbIX JUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PACHpPOCTPAHEHUE B MPUPOJAE. THIBI POCTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX pAaCTeHUI», «KU3HEHHBIA LUKII
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHMBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABl ~ TEHETUKU:  THOPUIOJOTHYECKHUM,  IIUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpEIIBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us ruOpUIOB MepBoro nokoieHus. [lpasuno qomuHupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuiernienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAaHHH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEIOBaHUE T'€HOB, HAPYILICHHE CUCIUIEHUS MEXAYy TeHaMHh. XPOMOCOMHAas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uenoctHas cucrtema. [lmernoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIIECCOB, TMOBEEHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHncTpanuu

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun naposzoduib»y, «Kapuotunm nTuiiby,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukanuonHass HW3MEHYUMBOCTh. Ponb cpeasl B (OpMUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW H3MEHUMBOCTH: KOMOMHATHUBHASI, MyTaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanroHHass WM3MEHYMBOCTh. BuIbl MyTanuii: T€HHbIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOT'O TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBSMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOSE.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
0one3HM 4YenoBeKka. boJIe3HW C HACIEeICTBEHHOM MPeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl M3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
VYuyenue H. W. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

HNckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJICKIIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne MTOJIUIIIIOUIOB. Buyrtpusunosas rUOpUIn3ALIHSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIUU PACTEHUIN U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOTNHBLX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metopsl cenexkuuny, «OtnanéuHas rudbpuauzanus», «MyrtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHUXKEHMS CEJICKIIMHM pPACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKThl, UCHOJb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHosoruii. [IponzBoacTBO Genka, aMUHOKUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeToasl KyJIbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi M TEHHass WHXKeHepusa. VICKyCCTBEHHBI CHUHTE3 TI€HA U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. I[loctrenomuas nudposas meaumnuna. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAUIIMHCKUX TEXHOJOTUM, CO3/IaHMSI KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHass HHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosnoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACJIEICTBEHHas W3MEHUYMBOCTh, OOpnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonngein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMUpOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta myremectsust U. Jlapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eAUMHULA 3BOJIOUMU. COBPEMEHHBIE METObI
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIKME CHUJIbI) ABOJIONUH. MyTallMOHHBIH
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensi. JDgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgexma opeiigha cenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbIA). [lomoBoit oTOOp. BO3HUKHOBEHHWE W 3BOIONUS COIMAIBLHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHui y opraHu3MoB: MOp(hOIOTHYECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1I000pa30BaHMS aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuonnas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCT, OpraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«[Tonurmonasl pactenuitn», «KamycTHo-penedHblii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopHas paGora «CpaBHEeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Metoasl  u3ydyeHMss MakposBoiouuu. llaneoHTonornueckue  MeTOBI
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHJEMUKHU U PEITUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobGpatumocTs 3BostonMu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3sBuTHE )KU3HU Ha 3em.ie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannanuanwu, JI. [lactepa. [IporcxoxaeHue sXu3HU U aCTPOOMOTIOTHA.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue mnonuMepoB u3 MoHoMepoB. KoamepBarHas rumoresa A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnn u Metonsl €€ wu3ydeHusi. lckomaemble OpraHUYeCKHE
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLHMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHHe OECrO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIortueckux mpoueccoB. llosiBaeHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus: bnopazHooOpa3us Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHMueckoi 3Bostonuny, «Cxema oOpa3oBaHUsI 3YKapUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdossl  pactrenuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTUSA KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue KU3HU B NPOTEPO3OUCKON dpen, «Pa3BuTHE KU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYECKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTnyeckas padora «M3ydeHre ocCOOCHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaaMM aHTpOIOTeHe3a. PaHHME 4YemOBEKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek relmensOeprckmii  —  OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TameoreneTnka u najJseOreHOMMKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bomblinme pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONeHHOCTh YeloBeKa K pa3HbIM YCIOBUSIM OKpYXKalouleld cpeibl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAbl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJAlUi. buoconuanbHble UCCIENOBAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKeleT dYeloBeKa U CKENeT IIHUMITaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJOBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOICIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA NPEIKOB YEIIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MIPAMOXOKICHUEM).

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMONEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY>Karolen cpeibl: TOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€H desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, J. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpeb».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl 4 cpea O0UTAHUSA

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmeparypa kak »dKoJiorHUeckuid ¢akTop. JlelicTBue TemmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
MoJJIep KaHui0 BoJHOTO Oananca. Krnaccudukamus pacTeHUH MO OTHOMICHHIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0coOeHHOCTH cpell oOuTaHusi opranu3moB. [IpucmocoOneHuss OpraHu3MoB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnoco0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKusznenusie GOpMbI pacTEeHUM: epEBbsl, KYCTAPHUKH, KYCTAPHUUKHU, MHOTOJICTHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHuU3MoOB», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprH U KOJUIEKIIMU TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M OJKUBOTHBIX, OOJaJaIOMIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBIIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOECHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISALHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TOJOBasg CTPYKTypa, pPOXKIAEMOCTb, NPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NONyJsiiud. KpuBble pocTa YMCICHHOCTH TOMYJISIINAH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATEruu BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoJieNb 3Kojornueckon Humm Jx.M. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYecKOu
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumel W cXeMbl: «ODKOJOTHYECKHE XApPaKTCPUCTUKU  TOIMYJISIIHI,
«IIpocTpancTBEeHHas  CTpyKTypa  monyJjisiuuu», «Bo3pacTHele  nmpaMuabl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapun pacTEHUN, KOJIJIEKITUU KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa Kak OoTKpbiTas cucreMma (A. JIx. Tencnn). @yHKUHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCHM W WX NPUYHUHBL. AHTPOINOTreHHBIE BO3JICHCTBUS Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, Cmenel, nyCmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X0341CTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA ~ AHMPONO2EHHO20  8030€lCMBUSL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOro Jieca», «DyHKIIMOHATbHbBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOcie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBAPUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHusi «IKCKypCHsl B TUITMYHBIA OMOreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnnanerapHas o0Oojouyka 3eMJIM, TJ€ CYIIECTBYET WM
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. Kupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHCcTeMBI. J(MHaMuueckoe paBHoBecue B Ouocgepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay, «Taitra», «CMmemannasii jecy», «IIIUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AYIIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl MPHUPOIBI.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmME 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcui.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbIX IKOCUCTIEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu oxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3yJibTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTPAMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE INMpaBWJIaMH W HOpMaMu
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW TMO3WIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM €SI TENLHOCTH, B TOM YKCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOIOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATENIbHBIX W HCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACJIEIUIO U MMaMSITHUKAM IIPUPOJBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW NPUPOJIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHWE U peanu3alus 3J0pOBOTO M 0Oe3omacHOro o0pasa KU3HH
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3lnyHbIM cepaM MpoPecCHOHATBHON AESTENIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TI00ATBHOTO XapakTepa JKOJOTHMYECKHX TpOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUIOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPALIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN NEATCTLHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpeJICTaBlIcHuss 00 OKpY)KAIOIIEeM MHpE KaK O SAMHCTBE NMPHUPOBI, YCIOBEKA M
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS DPa3BUTHS MEIUIIMHBI, CO3JaHHE TMEPCICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IPU U3YYEHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAYYHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACSTEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS yd4eOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHHUBEpCAJIbHbIE y4eOHble JeWcTBUA (MO3HABaTelIbHbIE, KOMMYHUKATHBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYISTUBHBIC YyHHUBEpCaJbHbIE Y4YeOHBIE JEHWCTBHUS, COBMECTHAas
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyaIM3UpPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUN (BBIACIATh MX XapaKTepHbIE NMPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHYECKHWE PaCCyXJICeHHS (MHAYKTHUBHBIC, JCAYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHWHA B M3y4acMbIX OMOJIOTHYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBIIUICHHS, BJIaJICTh HAYIHOH TEPMHHOJIOTHCH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl IS Jl0Ka3aTeabCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMsl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTHUECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh Pa3INIHBIC METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHMAIBHYIO  (OpPMY  TIPEJICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYCCKUE 3HAKU W CUMBOJIBI, (DOPMYJIbI, abOpeBHATYpy, HOMEHKIATYPY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU J€CTBUAMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIUNA APYTMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX MEHCTBUN C YYETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poiM ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYXAaTh pE3ylbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBJICHUS MPOOJIEM U HUX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO JIESTEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO UM TMPOSBICHUIO IIMPOKON SPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  peIeKCHMH KaK  OCO3HAaHUS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



[IPUHUMATh MOTHBBI M AapryMEHTBl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKHU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunpHOro  oOyueHus  oOydawomuxcs  Ouosiormr. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. l[IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralolMe OUOIOTUYECKHEe TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTHU H. . Basunoga), MPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIOIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, TaMeToreHe3a, 3MOpUoreHe3a, MoCTIMOPUOHATLHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y PACTCHMI, XMBOTHBIX M YEJIOBEKAa M HUX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHS, TEHOTUIIOM W (DEHOTHIIOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJNIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1a0OpAaTOpPHBIE W MPaKTHYECKHUE PadOTHI, COOJIIOMATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBaTh B y4eOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl HAa  yUYEHUUYECKUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  Ouomormd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUU, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B [O3HAaHWUU 3aKOHOB NPHUPOJLI U PEHICHUU HSKOJOTHUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OHMOJOTMYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUS DBOJIOLUU), YUCHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTUYECKON MHUpaMUJbl SHEpPruM), rumore3bl (rumore3a «vupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B MPUPOJE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIUX CHJI SBOJIFOIIMU HAa T€HO(POH]I TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeIIOBEUECKNX pac, HEOOXOJMMOCTH COXpaHEHHsT MHOrooOpas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIelyeMbIMH OMOJIOTUYECKUMHU TPOIIECCAMH U SIBIICHUSIMHU, J1eIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpencTBamMu, QGOpMYyIUpPYS Iedb HUCCICIOBAHHS, AaHATU3UPOBATH IOJYYCHHEIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYCHHYECKHX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccroHaaIbHON
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun ©  MPOJOIKEHHUE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

buonorus kak Hayka

bu6mmoreka [IOK

https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

JKuBrle cucTeMBI 1 HX HN3YUYCHUEC

bu6moreka [IOK

https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

buonorusa xietkn

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

Xumudaeckas opranu3anus KJICTKU

10

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

Crpoenue u GyHKIHUU KIETKU

bubmuoreka [{OK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

OOMeH BelecTB U peBpalleHue
SHEPrUU B KIETKE

bu6mmoreka [JOK
https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

https://m.edso0.ru/7f413b38

HacnexcrBennast undopmarst u
peanmzanus e€ B KIIETKE

bubmunorexa LIOK

https://mMouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

JKM3HEHHBIN TUKIT KIETKU

bubauoreka IIOK

https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

Crpoenue u GyHKIUHA OPraHU3MOB

17

bu6moreka [IOK

https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

10

Pa3mHOeHne 1 pa3BUTHE OPraHU3MOB

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

11

I'enernka — HayKa O HaCJICACTBCHHOCTH U
HU3MEHYUBOCTH OpPraHn3MOB

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

12

3aKOHOMepHO CTH HACJICACTBCHHOCTH

10

bubmuoreka [{OK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

13

3aKOHOMepHO CTH USMCHYUBOCTHU

bu6mmoreka [JOK

https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

14

T'eneTuka 4yenoBeka

bubnunorexa LIOK

https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

15

Cenekiusi OpraHu3MOB

bubmnorexa IJOK

https://mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

16

BHOTEXHOIOTHS U CUHTETHYECKAS
OnoJIOTHA

bu6moreka [IOK

https://Mounypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

17

PesepBHOE BpeMst

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

11 KVIACC

HaumenoBanue pa3ae/ioB U TEM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LH(PPOBbIE)

Ne n/m
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYypPChl
bubnuoreka [IOK
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 https://mMouypoku.pd
NpEeCTaBICHUN B OMOJIOTHH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
2 Mukpo3BoirOIus U €€ pe3yabTaThl 14 httpsz//MOHVDOKH'Dd). .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
3 MakposBoatonus U €€ pe3yabTaThbl 6 nttps: monypor. . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
4 [TpoucxoxaeHue 1 pa3BUTHE KU3HUA Ha 15 https://Mouypoku.pd
3emie https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
5 [TpoucxoxaeHue yeaoBeka — 10 https://Mmonypoku.pd
AHTPOIIOTEHE3 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
DKOJIOTHS] — HayKa O bubnuoreka [JOK
5 B3aMMOOTHOLIEHUSAX OPraHU3MOB U 3 https://momypoku.pd

HaJJOPraHU3MEHHBIX CUCTEM C
OKpYKarollen cpeion

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

Opranusmsl 1 cpeia 00UTaHUS

bubnunorexa LIOK

https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

DKOJIOTHS BUJIOB U TOMYJISIIIUI

bubnuoreka [IOK

https://mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

DKOJOTHUA COOOIIECTB. DKOJOTHUECKIE
CUCTCMBI

12

bu6moreka [IOK

https://Mounypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

10

buocdepa — rimobanbHas 3KocucTeMa

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

11

UenoBek U OKpyKarolas cpena

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

12

PesepBHOE Bpems

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KouunyecTBo
Ne Tema ypoka 4ACOB Hara DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/n H3yYeHUsl | Ppecypchl
Bceero
bu6mmoreka [IOK
1 buonorus kak kKoMIUIeKCHast HayKa U Kak 1 https://Mouypoku.pd
94acTh COBPEMEHHOTO 00IIeCTBa https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
2 JKuBbIe cucTeMbl U MX CBOWMCTBA 1 https;//MOHVDOKH'DdJ. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
3 YpoBHEeBas opraHu3anus KUBbIX CHCTEM 1 PLEpS: sronyporispo . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
4 Hcropust OTKPBITHS U U3YYCHHS KICTKH. 1 https://Mouypoku.pd
Knerounas teopus https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
MeToabl MOJEKYISPHON U KIETOUYHOMN
ounosoruun. [IpakTrueckas padora bubnuorexa [JOK
5 «M3ydyeHue MeTo/10B KJIETOYHOH OUOJIOTHH 1 https://mounypoku.pd

(xpomarorpadusi, snexrpodopes,
middepeHnnanbHoe HEHTpUPYrHpoBaHUE,
I11IP)»

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

bubmunoreka LIOK
https://Monypoxu.pd

0 XUMIECKH COCTAB KICTKH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka IIOK
7 MuHepanbHbIe BEIIECTBA KIIETKH, UX https://Mouypoku.pd
Ouosornyeckas poJib https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Opranudeckue BelecTBa KJIEeTKH — OEJKH. bubnuoreka [JOK
8 JlabopaTtopHnas pabota «OO0HapyKeHUE https://mMouypoku.pd
O€JIKOB C MOMOIIHIO KAYECTBEHHBIX https://www.gosuslugi.ru/landing/edu-content
peaKimin https://m.edso0.ru/7f413b38
bu6moreka [IOK
9 CaoiicTBa, knaccudukanus u GyHKIUNA https://Mounypoku.pd
0eNKoB https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
10 Opraandeckue BenecTBa KIeTKH — https://Mmonypoku.pd
YTJIEBOIBI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
1 Opranuueckue BEIIecTBa KIETKH — https://Mmonypoku.pd
JIUTTA B https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Hyxneunossie kucnotsl. [IHK u PHK. bubmuoreka [{OK
12 JIaGopatopHas pabota «VccienoBanue https://mounypoku.pd
HYKJIGMHOBBIX KUCIIOT, BBIICJICHHBIX U3 https://www.gosuslugi.ru/landing/edu-content
KJIETOK Pa3JIMYHBIX OPraHU3MOB)» https://m.edsoo0.ru/7f413b38
13 Crpoenue u ¢pyuxiuu ATD. [Ipyrue Bbubmuotexa [JOK



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

nykneosuarpudocdarsr (HTD)

https://Mounypoxu.pd
https://www.qgosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

CexBenupoBanue [JHK. Meroapt

bubmuoreka IIOK
https://Mmonypoku.pd

14 i i
TCHOMUKH, TPAHCKPUIITOMUKH, TPOTCOMUKHU https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
15 MeTo bl CTPYKTYPHOM GHOJIOrHH httpsz//MOHVDOKH'DdD. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
16 Tunsl knetok. [IpokapuoTuueckas KieTka https;//MOHVDOKH'DdJ. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
. bu6mmoreka [IOK
CtpoeHne dyKapuoOTHUYECKON KIICTKH.
17 [IpakTuueckas padota «M3ydeHue cBOMCTB https;//MOHVDOKH'DdJ. .
KIETOHOI MEMGPAHED https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
18 [ToBepxHOCTHBIN anmnapar KJIeTKU httpsz//MOHVDOKH'D(b. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
OnHoMeMOpaHHBIC OPTraHOUABI KIICTKH. bu6mmoreka [JOK
19 [IpakTuueckas pabora «3ydyenue https://Mounypoku.pd
JIBVDKEHUS [IUTOIIA3Mbl B PACTHTEIIBHBIX https://www.gosuslugi.ru/landing/edu-content
KJIETKaX» https://m.edsoo.ru/7f413b38
20 [TonyaBTOHOMHBIE OpTraHOUIbI KJIETKHU: bubmuoreka [{OK

MUTOXOHAPHUH, Tu1acTUAbL. JlabopatopHas

https://Mouypoxu.pd



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/

pabora «/ccienoBanue mia3mMoIin3a u
JICTIIIa3MOJIU3a B PACTUTEIIBHBIX KIIETKAX)

https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

bubnuoreka IIOK
https://Mmonypoku.pd

21 HememOpainbic oprauom b KiICTKH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
22 Crpoenne u GyHKIUH siapa httpsz//MOHVDOKH'DdJ. :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK bubnuotexa [JOK
93 sykapuort. JlabopaTopnas padota https://mMouypoku.pd
«M3ydenune cTpOEHUS KIIETOK Pa3InIHbBIX https://www.gosuslugi.ru/landing/edu-content
OpPraHHu3MOB» https://m.edsoo.ru/7f413b38
AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa bubnuoteka [JOK
24 BemecTB. JJaboparopHas paboTa https://Mounypoku.pd
«M3ydenune KaTaIuTHIECKOH aKTHBHOCTH https://www.gosuslugi.ru/landing/edu-content
(bepMeHTOB (Ha IpUMEPE aMHJIA3bl WK https://m.edsoo.ru/7f413b38
KaTaJiasbl)»
DepMeHTAaTUBHBIN XapaKTep peakuit BuGmorexa [OK
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
25 pabora «3yuenue hepMEeHTaTUBHOTO httpS://MOHVDOKH.D(b. .
https://www.gosuslugi.ru/landing/edu-content
PACIICIIICHII TEPOKCHA BOAOPOA B https://m.edsoo.ru/7f413b38
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)
bu6mmoreka [JOK
26 benku-akTUBaTOpHI U OENKU-UHTMOUTOPBI tps: souyporic.pip

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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bubmunoreka LIOK
https://Monypoxu.pd

27 AB i o ] .
TOTPOGHbIi THIT 06MEHA BemeCTs https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
bubnuoreka IIOK
08 DOTOCHHTES https://Mmonypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
buo OK
Xemocunres. JlaboparopHas padoTa nomuotera 11
29 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H hitps://mouypoku.pd
Xel\I/EOCI/IHTeE}a»p H https://www.gosuslugi.ru/landing/edu-content
https://m.edso00.ru/7f413b38
buo OK
AnaspoOHbIe opraHu3Mbl. Bubl OposkeHus. nomotexa L
30 Jla6opaTopHas pabota «CpaBHEHHE hitps://mouypori. po
TOpHAs Ta «CpaBHEHH ) .
5o SCCOE 5 OieHm " flxanm» https://www.gosuslugi.ru/landing/edu-content
port P g https://m.edso0.ru/7f413b38
AspoOHBIE OpraHu3Mbl. DTaIlbl BuGmorexa LIOK
SHEPTeTUYECKOT0 0OMeHa. DHEPTHs
https://Mmonypoku.pd
31 MeMOpaHHOTO TpaueHTa MIPOTOHOB. . .
Curres AT®: Pabora M0oToHHoH ATD- https://www.gosuslugi.ru/landing/edu-content
' P https://m.edsoo0.ru/7f413b38
CUHTA3bI
O00011eHrEe U cUCcTEMAaTU3aLMs 3HAHUN 110 BuGmorexa [OK
teMe "OOMEH BEIECTB U IIPEBPAIlCHHUE
https://Mmonypoku.pd
32 sHepruu B kietke" / KontponbHas paboTa . .
10 Tene "OBMEH BELICCTE 1 MbeBbALICHIE https://www.gosuslugi.ru/landing/edu-content
\ - pespait https://m.edsoo.ru/7f413b38
SHEPTUU B KIETKE
bu6mmoreka [JOK
33 Peakuun MaTpu4HOro CHHTE3a https://mMounypoku.pd

https://www.gosuslugi.ru/landing/edu-content
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https://m.edso0.ru/7f413b38

bubmunorexa LIOK
https://Mmonypoku.pd

34 Tpanciprmiitst — maTpiri cuires PHK https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka [IOK
35 Tpaucusiuus u € Tarsl httpsz//MOHVDOKH'Dd). :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
36 KomupoBanue amunokucnot. Posb https://Mouypoku.pd
pubocoM B OMocuHTE3e Oerka https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
37 Opranu3anus reHomMa y IpoKapuoT 1 https://mMounypoku.pd
DYKApUOT https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
38 MonekynsapHble MEXaHU3MBbI IKCITPECCUHT https://Mouypoku.pd
I'CHOB Y 3YKapHOT https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
Bupycsl — HeksieTouHbIe POPMBI KU3HU U
39 obnuratHeie napasuTsl. [IpakTuueckas https_://MOHVDOKH.Dd). .
paBoTa «Co3iatIE MOJETH BHDYCA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
40 Bupychble 3a0051eBaHuUS YelOBeKa, https://mMounypoku.pd

JKHUBOTHBIX, paCTeHHP’I

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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bubmunoreka LIOK
https://Monypoxu.pd

41 HaroTexr0510rH B GHONOTHH 1 MERHLKHE https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka IIOK
42 Ku3HEHHBIN UK KICTKH hittps://mowypoxn.pd . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
. https://mMouypoku.pd
43 Marpirrsii cirres JIHK https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Xpomocowmsl. JlabopaTopHast pabora bubmmoreia LOK
44 «M3ydyeHre XxpOMOCOM Ha FOTOBBIX https;//MOHVDOKH'DdJ. .
MHKPOTpeNAPATAI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
45 JleneHue KIeTKH — MHUTO3 hitps://mouypokt.p
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Tunsl ki1eTok. KaproknHes U UTOKUHES. BuGmorexa LIOK
Perynsimus ;kM3HEHHOTO UK KJIETOK.
46 JlaboparopHas pabota «Habnronenue nttps: fmouypori.pd . .
https://www.gosuslugi.ru/landing/edu-content
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa https://m.eds0o.ru/7f413538
(Ha TOTOBBIX MUKPOIIpENapaTax)
O06o01IeHre U cucTeMaTr3arys 3HaHUH 110 bubmuoreka [{OK
47 temaM "HacnencrBeHHas HHGpopManus u https://mMounypoku.pd

peanu3zanus ee B kieTke", "Ku3HeHHbIi
uukn kiaetku" / KontponpHas paboTa mo

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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teme "Peakuuu MaTpu4HOTO CHUHTE3A"

bubmunorexa LIOK
https://Mmonypoku.pd

48 OpranusM kak efuHoe ueioe https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka [IOK
49 Txanu pacrenuii. JlabopartopHnas pabora https://Mouypoku.pd
«M3yueHune TKaHel pacTeHUi» https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
TkaHM KUBOTHBIX U 4EJIOBEKA. § https://Mouypoku.pd
50 JlaGoparopwas padora «Hsyuente Tkameii https://www.gosuslugi.ru/landing/edu-content
FHBOTHRR https://m.eds00.ru/7f4130b38
Opransl. Cuctemsl opranoB. JlabopartopHas Bh?t?) H;;;Zﬁ/ﬁ)?:; o
°1 i;g:;jl;lfyqeme OPTaHOB UBCETKOBOTO https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
52 Ormopa Tena opraHu3MoB nttps: mouyporci. i
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
53 JIBMKEHHE OpPraHu3MOB nttps: fmouypori.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
https://mMouypoku.pd
54 IIntanue oprann3mMoB

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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55

IInTanne MO3BOHOYHBIX JKUBOTHBIX.
HI/IHleBapI/ITCJII)Haﬂ CHCTEMaA 4YCJIOBCKaA

bubmunoreka LIOK

https://Mouypoxku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

56

JIpIxaHue opranu3mMoB

bubnuoreka IIOK

https://mounypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

57

HBIX&HI/IG IIO3BOHOYHBIX )XUBOTHBIX U
YCI0BCKa

bu6mmoreka [{OK

https://Mounypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

58

TpaHcTopT BElIeCTB Y OPraHu3MOB

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

59

KpOBeHOCHaSI CUCTEMA ITO3BOHOYHBIX
JKHBOTHBIX U YCJIOBCKA

bu6moreka [IOK

https://Mounypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

60

Brigenenue Y OpraHnu3MoB

bu6mmoreka [IOK

https://Mounypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

61

3amuTa y OpraHu3MOB

bubmuoreka [{OK

https://mMouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

62

I/IMMYHHEUI CUCTEMA YCIIOBCKA

bubmunorexa LIOK
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https://Mounypoxu.pd
https://www.qgosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

PasgpaxkumocTs u perymsus y

bubmuoreka IIOK
https://Mmonypoku.pd

63 OpraHu3MOB https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
64 ['ymopanbHas perymsius 1 S3HIOKpUHHAs https://mMouypoku.pd
CHCTEMA KUBOTHBIX M YEJIOBEKA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
65 ®DopMBI pa3MHOKEHHSI OPraHU3MOB FILEpS: Stcyponispo : :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
66 [MTonoBO€E pasMHOKEHHUE nttps: wonyport. i : :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
67 Meitos https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
I'amerorenes. OGpa3oBaHue U pa3BUTHE bubnuorexa [JOK
68 MOJIOBBIX KJIeToK. JIaboparopHas paboTa https://Mounypoku.pd
«M3yyeHne cTpoeHNUs MOJIOBBIX KIETOK Ha https://www.gosuslugi.ru/landing/edu-content
TOTOBBIX MHKpOIIpEnapaTax» https://m.edsoo.ru/7f413b38
69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB — bubnmoreka [JOK

OHTOI'CHE3

https://Mouypoxu.pd
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https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

3akiazKa OpraHoB U TKaHEH U3

bubnuoreka IIOK
https://Mmonypoku.pd

70 . .
3apO/IBIIIEBBIX JTHUCTKOB https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Poct n pazBuTHE KUBOTHBIX. bubnuoreka [JOK
71 JlabopaTtopHast pabota «BrisiBieHHe https://Mouypoku.pd
MPU3HAKOB CXOJICTBA 3aPOIbIIICH https://www.gosuslugi.ru/landing/edu-content
[TO3BOHOYHBIX KHBOTHBIX) https://m.edsoo.ru/7f413b38
. bubnuotexa [JOK
Pa3smuoxenue n Pa3BUTHUEC PACTCHUU.
72 JlabopaTtopHnas pabota «CTpoeHue OpraHoB nitps://mouypoki.po
alefomeI:mx Bl;cmnx aC”Pi“eHHfI>> P https://www.gosuslugi.ru/landing/edu-content
P P https://m.edsoo.ru/7f413b38
O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 110 bu6moreka [IOK
73 teme "CtpoeHue u GyHKITUU OpPraHu3MoB" / https://Mounypoku.pd
KonTposnsHast padota o teme "Ctpoenue u https://www.gosuslugi.ru/landing/edu-content
(GyHKIIMH OpaHU3MOB" https://m.edsoo.ru/7f413b38
HcTopus cTaHOBIEHUS U pa3BUTHUS BuGnnorexa LIOK
TeHETUKH KakK Hayku. OCHOBHbIC IOHSITUS U
https://Mouypoku.pd
74 CUMBOJIBI reHeTHKH. JlabopaTopHas paboTa . .
Jlpo30(iIa KaK OGBEKT FeHETHHECKIIX https://www.gosuslugi.ru/landing/edu-content
P . https://m.edsoo.ru/7f413b38
HCCIIEIOBAaHUIN
3aKOHOMEPHOCTH HACJIEIOBAHUS BuGmorexa [OK
MpU3HaKOB. MoHOTHOpUTHOE
75 ckpemuBanue. [Ipaktuueckas pabota nttps: fmouypori. pd
"Hi meHHe e‘3 Hi TaTOB MOHOFPH SOMIHOTO https://www.gosuslugi.ru/landing/edu-content
i pesy \ e https://m.edsoo.ru/7f413b38
CKPEIIUBAHUS Y IPO30(PUITBI
76 [{uTonoruyeckre OCHOBbI MOHOTHOPHIHOTO Bbubmuotexa [JOK
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CKpCILIMBaHUS

https://Mounypoxu.pd
https://www.qgosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

Ananusupyrouiee ckpeniuBanue. Hernomnnoe

bubmuoreka IIOK
https://Mmonypoku.pd

" JOMUHUPOBAHUE https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
JuruGpuiHoe cKperBaHue. bubnuoreka [JOK
78 [IpakTnueckas pabora «3ydyenue https://mMouypoku.pd
PE3yAbTaTOB AUTHOPUIHOTO CKPEIIUBAHUS https://www.gosuslugi.ru/landing/edu-content
y Ip030(QUITBIY https://m.edsoo.ru/7f413b38
bu6moreka [IOK
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO https://Mmonypokn.pd
CKpEIIUBaHUSI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
80 CuensieHHO€ HaclieI0BaHUE MTPU3HAKOB itps://mouypoKu.pd . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
81 XpPOMOCOMHasI TEOPHUS HACIICACTBEHHOCTH tps://monypOKH.D) . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
82 I'eHeTHKa mosa hitps://mouypokH.pd . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
83 I'eHOTHII KaK 1IeIOCTHAS CUCTEeMa

https://Mouypoxu.pd
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https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA

bubnuoreka IIOK
https://Mmonypoku.pd

84 pacTeHuH, )KUBOTHBIX U YEIIOBEKA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
85 N3mMeHunBOCTh NpU3HAKOB. Busl https://mMouypoku.pd
W3MEHYMBOCTH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
86 MoaundukanroHHass ”3MEHUYNBOCTh https;//MOHVDOKH'DdJ. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
BapuanuoHHbIi psa 1 BapuallMOHHAS
kpuBas. JlaboparopHas padoTa bubnuoteka [JOK
87 «MccnenoBanne 3aKOHOMEPHOCTEH https://Mmonypoxu.pd
MOAU(DUKAITHOHHONH H3MECHUHUBOCTH. https://www.gosuslugi.ru/landing/edu-content
ITocTpoeHue BapralliOHHOTO Psijia U https://m.edsoo.ru/7f413b38
BapyallMOHHOW KPUBOM»
bu6mmoreka [IOK
88 ['eHOTHIIMYECKAS N3MCHUYMBOCTb. https://mMouypoxu.pd
KomOuHaTuBHAas H3MEHYUBOCTh https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
MyraunoHHas U3MEHUYUBOCTD. bu6mmoreka [JOK
89 IIpakTuyeckas padora «MyTtanuu y https://mounypoku.pd
Npo30(uiIb! (Ha TOTOBBIX https://www.gosuslugi.ru/landing/edu-content
MUKpOITpenaparax)» https://m.edsoo.ru/7f413b38
90 3aKOHOMEPHOCTH MYTAI[MOHHOTO IpolLecca. bubmoreka [{OK
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OINHUIeHETHKA U DIIMTEHOMHUKA

https://Mounypoxu.pd
https://www.qgosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

O0o001IeHre U CUCTEeMATHU3AIIHS 10 TEME
"'eneTuka - HayKka 0 HACJIEJICTBEHHOCTH U

bubmuoreka IIOK
https://Mmonypoku.pd

o1 WU3MEHYMBOCTH OPraHu3MoB" / https://www.gosuslugi.ru/landing/edu-content
KontponbHas pabora mo teme "['eHeTnka" https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
92 I'eneruka yenoseka. [IpakTuueckas padbora https://mMouypoku.pd
"CocTaBlieHHE U aHAJIM3 POIOCIOBHOM" https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
93 MeTo 161 METUITHHCKOM T€HETHKH itps://mouypox. pd . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
. bu6mmoreka [IOK
3HavYeHHE MEIUIIMHCKON TeHETUKH B
94 MPEOTBPAILICHUH U JICYCHUN T€HETUUECKUX itps://mouypoKu.pd . .
2aG0IIeEAHH HeTOBEKA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
OCHOBHBIE TTOHATHUS CEICKIHH. bu6mmoreka [IOK
95 JlaGopaTtopHas pabora "M3y4yeHue copToB https://Mouypoku.pd
KYJAbTYPHBIX PACTEHHUI U TIOPOJI JOMAIITHUX https://www.gosuslugi.ru/landing/edu-content
KUBOTHBIX" https://m.edsoo.ru/7f413b38
. bu6mmoreka [JOK
MeTopl ceneKIIMOHHON PabOTHI.
96 JlaGopatopHas pabota "M3yueHne MeTos0B LEpS: sronyposinpo . .
cenexumm pacterii” https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
97 JlocTrkeHus ceneKuy pacTeHU 1 bubmuoreka [{OK

KHUBOTHBIX. HpaKTI/I‘-IeCKaH pa60Ta

https://Mouypoxu.pd
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"IIpuBuBKa pacTeHUi" https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka IIOK
08 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHUE 1 https://Mouypoku.pd
TCHETHYECKUX PECYPCOB https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
buoTexHoorus kak Hayka u 0Tpacib
https://mMouypoxu.pd
99 npou3BoicTBa. [IpakTuueckas pabora 1 . .
"Wsyerie 0GbexToB GOTexHOTOMH" https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
OcHoOBHbIE HaNpaBJIEHUSI CHHTETUYECKUI https://Mouypoku.pd
100 1 . .
onosoruu https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
101 XpOMOCOMHAsI M T€HHAs1 HHKEHEPUs 1 https;//MOHVDOKH'DdJ. .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
https://mMouypoxu.pd
102 MenruuHCKie GHOTeXHOIIOr AN 1 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanyecTtBO
Ne Tema ypoka 4ACOB Hara DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/n H3yYeHust pecypcsl
Bcero
bu6mmoreka [IOK
1 DposonronHas teopus Y. Jlapsuna 1 itps:/iouypoki.po . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
9 JIBUKyIIKe CUiIbl SBOJIIOIIMM BUJOB 10 Y. 1 https://mMouypoku.pd
JapBuny https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIIN 1 https://mMouypoku.pd
1 UCKYCCTBEHHBIH 0TOOP https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
4 dopMHUPOBAHUE CUHTETUYECKOU TEOPHUH 1 https://mMouypoku.pd
IBOJIFOLIUU https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
5 DTanbl 3BOJTIOLIMOHHOTO ITpoIlecca: 1 https://Mmonypoku.pd
MHUKPODIBOJIIOIUSA K MAKPOIBOJIFOLIHSI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
[Momynsitust — >nMeMeHTapHas €IMHULIA bubmorexa IOK
6 1 https://Mouypoku.pd

9BOJIIOIINHA

https://www.gosuslugi.ru/landing/edu-content
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https://m.edso0.ru/7f413b38

3aKOH reHeTUYECKOro paBHoBecus JIk.
Xapnu, B. BaiinGepra. JlaboparopHas

bub6nunorexa LIOK
https://Mmonypoku.pd

! paboTa «BbIsSBICHNE U3MCHUNBOCTH Y https://www.gosuslugi.ru/landing/edu-content
0co0eii 0JTHOTO BUIa» https://m.edsoo.ru/7f413b38
bubnauoreka [IOK
8 DneMeHTapHble (aKTOPHI SBOTIOLUN httDS://MOI/IVDOKI/I.Dd)- .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
9 Dddext ocnoBarens. dpdexr https://Mouypoku.pd
OYTBLIOYHOTO TOPJIBIIIKA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
10 Murpanuu. M301suu momyIIsiimii: https://Mmonypoku.pd
reorpaduueckas, OHOJOrHUECKas https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
1 EcrecTBeHHBIN 0TOOP — HaAIPaBJISIONTUH https://Mouypoku.pd
(baxTOp 3BOIOLUN https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
12 ITosoBoit 0TGOP httpS://MOHVDOKH.Dd). :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
[Iprucnoco6IeHHOCTh OPraHU3MOB Kak bubnuoreka LIOK
13 pe3ynbTaT MUKPOIBOJIIOLUH. https://mMouypoku.pd

JIaGopatopHas pabota «3yuenue
apoMop(030B U UAHOAAANTALUN Y

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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pacTeHUM U KUBOTHBIX»

[Tpumeps! npuciocoOneHM y
OpraHu3MOB: MOP(]OJIOTHIECKHE,
(bHU3MOIOTNIECKIE, OUOXHUMHUYCCKHE,

bubnauoreka [IOK
https://Mmonypoku.pd

14 noBezieHueckue. JlabopatopHas padora https://www.gosuslugi.ru/landing/edu-content
«[IpucnocoOeHns OpraHu3MOB U UX https://m.edsoo.ru/7f413b38
OTHOCHUTCJIbHAasA IJ;GJ'IGCOO6pa3HOCTI)>>
Bun, ero xpurepun u CTpykTypa. bubmorexa LOK
15 JlabopaTtopHnast pabota «CpaBHEHHE BUIOB Mitps: aonnyporit.pi . .
10 MOP(OTOTHHECKOMY KDHTEDIION https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
16 Crpyxrypa Bz https://mMouypoxu.pd . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
17 Bunoo6pa3oBanue kak pe3yabTaT https://mMouypoku.pd
MHUKPOIBOJIIOIUH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
18 CBs3b MUKPOABOJIIONMH U ATUIEMUOJIOTUI https;//MOHVDOKH.Dd). .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
19 MakposBostonus. [TameoHTomornueckue https://Mmonypoku.pd
METO/IbI U3yYEHUS SBOJIOIHH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
20 buoreorpaduueckre MeToab! U3y4eHUS bubnuorexa [IOK

9BOJIIOIINHA

https://Mouypoku.pd
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https://www.qgosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

OMOPHOJIOTHYECKUE U CPABHUTEILHO-

bubnauoreka [IOK
https://Mmonypoku.pd

21 f:fﬂ?gi;;mecme METOAHL H3yHeruA https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
MonekynsipHO-T€HETUYECKUE,
22 OMOXMMHYECKHE U MAaTEMATHUECKHE https://monypoxn.pd . .
S — https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH httpsz//MOHVDOKH'Dd). .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
24 AnantuBHas panuanus. HepaBHOMEpHOCTh https://Mmonypoku.pd
TEMITIOB 3BOJIFOI[IH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
o5 HaydHble TUIIOTE3bI MPOUCXOKICHUS https://Mouypoku.pd
YKU3HU Ha 3emiie https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
26 JloHayuHbIE NPENCTABIEHUS O 3aPOKICHUU https://Mmonypoku.pd
KU3HH https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38
OCHOBHBIE 3TAIIbI HeopraHqucxoﬁ BI/I6J'II/IOTCI(8. HOK
27 https://Mouypoku.pd

9BOJIIOIINHA

https://www.gosuslugi.ru/landing/edu-content
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https://m.edso0.ru/7f413b38

bub6nunorexa LIOK
https://Mmonypoku.pd

28 I MMOTESbI 3apOKACHIS KH3HI1 https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Wcropus 3emiin 1 METOABI €€ U3YUEHHUS. bubnuorexa [IOK
29 JlabopaTtopHnas padota «M3ydeHue u https://mMouypoku.pd
OTMCAaHUE UCKOTTAEMBIX OCTATKOB JIPEBHUX https://www.gosuslugi.ru/landing/edu-content
OpraHu3MOB» https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
30 HavanpHble aTansl opraHu4ecKkoi https://mMouypoku.pd
IBOJTIOIHH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
31 DBOIIIOLHS SYKAPHOT httDS://MOHVDOKH'Dd). :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
OCHOBHBIE 3TaIlbl YBOIIOIUN bu6moreka [IOK
39 pactuTenbHOrO Mupa. [IpakTrdeckas https://Mouypoku.pd
pabota «M3ydyenue ocoOECHHOCTEM https://www.gosuslugi.ru/landing/edu-content
CTPOCHHUS PACTCHHUI Pa3HbBIX OTIEIOBY https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
33 OcHOBHBIE ATaIbI BOJIOIUHU )KUBOTHOTO https://mMouypoku.pd
Mupa https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
DBooIus )KUBOTHBIX. [IpakTrueckas
- https://mMouypoku.pd
34 pabota «M3ydyeHue ocoOeHHOCTEN

CTPOCHHA IMO3BOHOYHBIX JKUBOTHBIX»

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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PazButue xxu3Hu Ha 3emMIie MO 3pam U

bubnunorexa LIOK
https://Monypoku.pd

3 nepuoam https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka [IOK
36 MaccoBbie BBIMUPAHHUSI — IKOJIOTUIECKHE https://mMounypoku.pd
KPH3HCHI MTPOIILIOTO https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
37 CoBpeMeHHBI KOJIOTHYECKHUI KPU3HC, €ro https://mMouypoku.pd
0COOCHHOCTH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
CoBpeMeHHas cHcTeMa OPraHMIECKOTO HHDS://MOHYDOKE D
38 MHPa. OCHOBHEIC CHCTEMATHHYCCKHE https://www.gosuslugi.ru/landing/edu-content
FPYITIISL OprarHsmMon https://m.edsoo.ru/7f413b38
O06o01menre U cucTeMaTr3alys 3HaHUH 110 BuGmorexa LIOK
TemaM "MUKpPO3BOJIIOIUS U €€ httDS://MOHYDOKIL D
39 pesyasTatsl’, "MakpooBomiowts i ee https://www.gosuslugi.ru/landing/edu-content
pesynbTaThl'"/ KoHnTponsHas padoTa mo https://m.eds0o.ru/7f413b38
TeMme "OBorronus"
bubmuoreka [{OK
40 AHTpOIIOJIOTHSI — HayKa O YellOBEKe nttps: ‘mouypori.po . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
41 Pa3BuTne npeacrasnexuit o https://mMouypoku.pd

MPOUCXOKACHUHN YCIIOBCKA

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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MecTo 4uenoBeka B cucTEME

bubmunoreka LIOK
oprannueckoro mupa. JlabopatopHas
42 pabora «M3ydenne ocobeHHOCTEH httpsz//MOHVDOKH'Dd). .
CTPOGHNS CKEETA HE/IOBEKa, CEATARHBIX C https://www.gosuslugi.ru/landing/edu-content
’ https://m.edsoo.ru/7f413b38
MMPAMOXOKACHUCM)
bubnuoreka [IOK
43 JIBMOKYIIIHE CHITBI aHTPOIIOT€HE3A httpsz//MOHVDOKH'Dd). :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
44 CooTHONIEeHNE OUOJIOTHYSCKUX U https://Monypoku.pd
COIHMABHBIX (PAKTOPOB B aHTPOIIOT€HE3E https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
45 OCHOBHBIE CTaJIMU AHTPOIIOTEHE3A httDS://MOHVDOKH'Dd). .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
46 [TaeoreneTnka u majacoreHOMHKa itps://monypoKn.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
47 DBOJIIOIMS COBPEMEHHOTO YeJIOBEKa hitps://mouypow.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
UYenoseueckue pacsel. [IpakTideckas
https://Mouypoku.pd
48 paboTa «M3ydyeHue 3K0I0rMYeCKIX

aJanTanui 4eIoBEeKay

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
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https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
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https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content

MG)K,Z[I/ICI_[I/IHJII/IHaprIe MECTOAbL

bubnunorexa LIOK
https://Monypoku.pd

49 AHTPOTIOJIOTUH https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnuoreka [IOK
50 3apoKJIeHNEe U Pa3BUTHE SKOJIOTUU itps:/iouypokit.ph . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
Mertomp skonoruu. JlabopatopHas padbora
51 «M3yueHne MeTo10B SKOJOTUYECKHUX httpsz//MOHVDOKH'Dd). )
HCCHCTOBAHHID https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
59 3HadeHne YKOJOTMYECKUX 3HAHUN IS https://Mmonypoku.pd
YeoBeKa https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
53 Dkonorudeckue HpakTopsl https;//MOHVDOKH.Dd). .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
Abuotnyeckue akropsl. CBET Kak bubnuorexa [JOK
54 IKoJIoTHYecKHui dakTop. JlabopaTopHas https://Mouypoku.pd
paboTa «BpIsSBICHHE IPUCIIOCOOIEHUI https://www.gosuslugi.ru/landing/edu-content
OpPraHU3MOB K BIIUSTHHIO CBETa» https://m.edsoo.ru/7f413b38
AbuoTtndeckue (baIfTOpBI. Temmeparypa BuGmiorexa LIOK
KaK 9KOJIOTUYECKHI PaKTop.
https://mMouypoku.pd
55 JIaGopatopHas pabota «BrisgBieHHe

HpHCHOCO6J’ICHHI>i OpraHnu3MoOB K BJIUAHHUIO
TCMIICPATYpPhD»

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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https://www.gosuslugi.ru/landing/edu-content

56

AbuoTtnueckue Gpakropsl. BraxxHocTh Kak
sKoJiorndeckuit axtop. JlaboparopHas
paboTa «AHATOMHYECKHE 0COOCHHOCTH
pacTeHUi U3 Pa3HbIX MECT OOUTAHMS

bubnunorexa LIOK

https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

57

Cpenpl oOuTaHUS OPraHu3MOB

bubnuoreka [IOK

https://mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

58

buonornueckue puTMsl

bu6mmoreka [IOK

https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

59

XKuznennsle GopmMbl OPraHU3MOB

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

60

buoTtnueckue GakTopsl

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

61

3HaueHne OMOTUYECKUX B3aUMOIEHUCTBHI
JUIS CYILIECTBOBAHUSI OPraHU3MOB B Cpejie
oOnTanus

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

62

OKOJIOTUYECKHUE XapaKTCPpHUCTUKU
nonmyianuuun

bubmuoreka [{OK

https://mMonypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

63

OcHOBHBIC TTOKa3aTeIN MOIMMyJIsUun:

bubmunorexa LIOK



https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
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YHUCIIEHHOCTb, IJIOTHOCTb, BO3pAacTHAs U
10JIOBAsi CTPYKTYpa

https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

OcHOBHBIC TTIOKa3aTeIIN MOIMyJIAUN:

bubnauoreka IIOK
https://Mmonypoku.pd

64 E;f;f;ﬁ;fi’;f;ﬁf:;’ Temr pocta, https://www.gosuslugi.ru/landing/edu-content
’ https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
65 DKoJIOTHYECKasi CTPYKTYpa MOIYJISIIIIN Mitps: aonnyporit.pi . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
66 JlnHaMuKa TIOMYJISIIAN U €€ PeryIsius FILEpS: stcyponipo . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
67 Kpussie pocTa 4uCIEHHOCTH MOIYJISAIINH. https://mMouypoku.pd
KpuBbie BEDKHBaHHS https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6moreka [IOK
DKOJOrnYecKas HUIIa BUAA.
68 Jlaboparopnas pabota «IIpucnocobnenus nttps: mouypori. i . .
CeMSH pACTEHHIE K PACCETCHIION https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
69 Bupa kak cucrema nomysnsuuii https://mouypoKi. po . .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
70 3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIUA bubnmoreka [JOK

KHUBOTHBIX

https://Mouypoku.pd
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https://www.qgosuslugi.ru/landing/edu-content

https://m.edso0.ru/7f413b38

71

Coo011ecTBO OpraHu3MoOB — OHOIICHO3

bubnauoreka [IOK

https://mMouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

72

DKocucTemMa Kak OTKpbITasi cucTeMa

bu6mmoreka [IOK

https://mMouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

73

KpyroBopoT BemecTB 1 NOTOK SHEPTHUH B
9KOCUCTEME

bu6mmoreka [IOK

https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

74

OCHOBHBIC TTOKa3aTEIIH YKOCUCTEMBI

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

75

DKOJIOTHYECKHE IMApaMHAbI

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

76

N3menenust cooOI1ecTB — CYKIIECCUH

bubmuoreka [{OK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

77

[TpupotHBIEe 3KOCUCTEMBI. IKOCHCTEMBI
03ep U peK. DKOCUCTEMBI MOPEil 1 OKEaHOB

bu6mmoreka [JOK
https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content



https://www.gosuslugi.ru/landing/edu-content
https://моиуроки.рф/
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https://m.edso0.ru/7f413b38

[Ipupoanbie 3KocucTEMBI. DKOCUCTEMBI

bub6nunorexa LIOK
https://Mmonypoku.pd

8 TYHJIP, JIECOB, CTEICH, TyCTHIHb https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bubnauoreka [IOK
79 AHTPOTIOTEHHBIE YKOCUCTEMBI httDSZ//MOI/IVDOKI/I.Dd)- .
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
80 Ypboskocucremsl. [IpakTuueckas pabora https://Mouypoku.pd
«M3yueHune u onucanue ypooIKOCUCTEMBbI» https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
3akoHOMEpHOCTH (POPMUPOBAHUS bubnmoreia LOK
81 OCHOBHBIX B3aUMO/JICHCTBUI OPTaHU3MOB B hitps://mouypoKi. po . .
KOCHCTEMAX https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
MexaHu3Mbl BO3JICHCTBUSA 3arpsI3HEHU I bu6moreka [IOK
82 Pa3HBIX THUIIOB Ha CYyOOpPTraHU3MEHHOM, https://Mouypoku.pd
OpraHu3MEHHOM, MOMYJIAIHOHHOM U https://www.gosuslugi.ru/landing/edu-content
9KOCHCTEMHOM YPOBHSX https://m.edsoo.ru/7f413b38
bubmuoreka [{OK
83 buocdepa — olbmerranerapaas 000J09Ka https://Mouypoku.pd
3emun https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
84 Yuenue B. U. Bepnaackoro o 6uocepe fttps: wonypoxir.pe

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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85

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ouocdepsr

bubnunorexa LIOK

https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

86

KpyroBopoTsl BemecTs u
OMOTEOXMMHUYECKUE ITUKITBI

bubnuoreka [IOK

https://mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

87

3oHanpHOCTB OHochepsl. OCHOBHBIE
OMOMBI CyIIn

bu6mmoreka [IOK

https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

88

YcroitunBoCcTh OMOChHEpHI

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

89

OKOJIOTHYECKHE KpU3UChI U UX IPUIUHBI

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

90

BosneiicTBue yenoBeka Ha Ouochepy

bu6moreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

91

AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU

bubmuoreka [{OK

https://mMonypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

92

Oxpana npupobl

bubmunorexa LIOK
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https://Mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edso0.ru/7f413b38

OcHOBHBIE IPUHLUIIBI YCTONYHUBOIO

bubnauoreka IIOK
https://Mmonypoku.pd

93 pa3BHUTHUS YEIIOBEYECTBA U IPHPO,IBI https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [IOK
PanmoHnaibHOE PUPOIOTIOIB30BAHHE U
https://Mouypoku.pd
94 COXpaHEHHE OMOJIOTMYECKOT0 i . .
pasHo0Gpasms emm https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
O06o01enre U cucTeMaTru3aIus 3HaHUH 110
TemaM "DKOoJOorus - HayKa O
B3aMMOOTHOUIEHUSX OPraHU3MOB JIPYT C
JPYroM W HaJIOPTraHU3MEHHBIX CUCTEM C bubnuoteka [JOK
95 okpyxatomien cpenoi", "Opranu3msl 1 https://mMouypoku.pd
cpena obutanus", "IKOIOTHS BUIOB U https://www.gosuslugi.ru/landing/edu-content
momyisaius”, "DKOJOrHst COOOIIECTB. https://m.edso0.ru/7f413b38
DkoJstornueckue cuctemsl", "buocdepa -
riobanpHas skocucteMa" / KoHTposapHas
pabota o Teme "Dkoaorus"
bubmuoreka [{OK
96 Pe3epBHBIii YpOK nttps: ‘mouypori. o : :
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
bu6mmoreka [JOK
. https://Monypoku.pd
97 PesepBHbIil ypok

https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38
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98 PesepBHbIil ypox

bubnunorexa LIOK

https://mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

99 PesepBHbIit ypox

bubmnorexa IJOK

https://mouypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

100 PesepBHbIit ypox

bu6mmoreka [IOK

https://Mouypoku.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

101 PesepBHbIil ypok

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

102 PesepBHbIil ypok

bu6mmoreka [IOK

https://Monypoxu.pd
https://www.gosuslugi.ru/landing/edu-content
https://m.edsoo.ru/7f413b38

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/ILHON MPOrpaMMbl CpeHero 001Iero
o0pa3zoBaHus

ChopmMupoBaHHOCT 3HAHWUKW O MECTE W POJHM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopmMHupoBaHUU COBpPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUH 3aKOHOB MPUPOJIBI U
pelIeHNH KU3HEHHO BAXKHBIX COIUATBLHO-ITHUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJIEM YEeJIOBEYECTBA, a TAKXKE B PELLIEHUH BOIIPOCOB
palMoOHAIBHOTO PUPOAOTIONH30BAHUS, B POPMUPOBAHUH IIEHHOCTHOTO
OTHOIIIEHUS K TIPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIaJIe POCCUUCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnanenne cucreMol 3HaHWMA 00 OCHOBHBIX METOJaX HAay4dHOTO
MTO3HAHUS, WCIOJB3YEMBIX B OHMOJIOTHYECKUX HCCIICOBAHMSIX JKHUBBIX
00OBEKTOB W DJKOCHCTEM (OMHCaHWe, HW3MEPEHHE, TMPOBEICHUE
HaONIOZCHUIT); CIMOCOOaMH BBISIBICHHUS M OIICHKH aHTPOTIOTEHHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIABUTATh THIOTE3bI, TPOBEPATh MX IKCHEPUMEHTATHHBIMHU
cpenctBamu, GOPMYNIHpPYS Iedb HCCICIOBAaHUS, aHAJIU3HPOBATH
MOJTYYCHHBIC PE3YNIbTAThl U JIETIaTh BHIBOIBI.

BrisiBIeHHME 3aBHCHMOCTH MEXKIY HCCICAyEeMBbIMH BEIMYUHAMM,
00BSICHEHHUE TIOJIYYCHHBIX PE3YJIbTaTOB U (POPMYTUPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, Teopnﬁ X 3aKOHOB

YMeHHne BiIaleTh CHCTEMOW OHOJIOTMYECKHMX 3HAHWUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArafoIIie OWOJIOTHYECKUE TEPMHHBI M TIOHSTHS
(>ku3Hb, KIIETKA, TKaHb, OpPraH, OPraHu3M, BHJI, TOMYJSAIMS, SKOCHCTEMA,
OuolieHo3, O6uocdepa; MeTaboIU3M, TOMEOCTa3, KIETOYHbIM HMMYHHUTET,
OuvocuHTe3 Oenka, OWOMOJIMMEPBI, JUCKPETHOCTh, CAMOPETYJISLIKS,
CaMOBOCIIPOU3BE/ICHUE, HACJIE/ICTBEHHOCTb, W3MEHYHBOCTB,
SHEPro3aBHUCUMOCTb, POCT U PA3BUTHE);

Ouonorudeckue Teopuu: KkieroyHas Teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHaJIbHO-CENEKTUBHOIO MMMyHHuTera II.
Opnux, .M. MeuHnkoBa, XpoMOCOMHasi TEOpUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsieBoro cxojactsa K. bapa, sBosonnonHas

TCOpHUA . I[apBI/IHa, CHUHTCTHYCCKAd TEOpUA SBOJIIOLUUH, TCOPHUIL




antponoreneza Y. [lapsuna; Teopus Ouoreouenosza B.H. Cykauésa;
yuenne H.W. BaBunoBa o meHTpax MHOT0OOpasus M MPOMCXOKIACHUS
KyIbTypHbIX pacreHud, yuenne A.H. CesepuoBa o0 nyrsix u
HaIpaBJeHUsX 3BoJiroIH, yaenue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (€IMHOOOPA3Us IOTOMKOB TIEPBOTO MOKOJICHUS, PACIICIUICHUS
IPU3HAKOB, HE3aBUCHUMOIrO HacjenoBaHus IpusHakoB ['. Menpens;
CLICTUIEHHOTO HACJEI0BaHUs NPU3HAKOB U HApPYyLUIEHUS CLEIUICHUs
resoB T. Moprana; roMOJOrMYeCKHX pSIOB B HACIEACTBEHHOMN
n3MeHunBoct H.M. BaBumiioBa; reHermueckoro pasHoBecus JIx.
Xapmu u B. BaitnGepra; 3aponsmmeBoro cxoacta K. bapa;
ouorenernyeckuii 3akoH J. ['exkens, @. Mromiepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBuwia (MmuHuMyMa lO. JIubuxa, 5K010rM4ecKod MUpaMUbl YHCeN,
OroOMacchl U SHEPTHH);

runote3sl (koanepBarHoit AWM. Omapuna, mepBuuHoro OyipoHa J[k.

Xomnneitaa, mukpochep C. Dokca, pudozuma T. Uek)

Ymenune peiiatb IOUCKOBBIC Ouojoruyeckue 3aaa4u; BbIABIATH
IPUYUHHO-CJICACTBCHHBIC CBs3U MCKIY HCCIICAYCEMBIMU
OHOJIOTMYECKUMU O6’B€KTaMI/I, mpouoeccaMm W ABJIICHUAMU, [OCIIATH
BBIBOJIbI X ITPOTHO3bI HA OCHOBAHUM IIOJTYUYCHHBIX PE3YIJIBTATOB,

COCTaBJIATh I'CHOTUIIMYECKHUE CXEMbI CKPCIIUMBAHHA JId PAa3HbBIX THIIOB
HacJICJOBaHUA IIPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPCHOCA

BCHICCTB U DHEPI'HU B OKOCUCTEMAX (uerm IIMTaHHs, ITUIICBBIC CeTI/I)

YMeHHe  yCTaHaBIMBATh B3aMMOCBSI3M  MEXIYy CTPOCHHEM U
(GYHKIUSMU: OPraHOWIIOB, KIETOK pa3HbIX TKaHEH, opraHaMu U
CHCTEMaMH OpPraHOB y pACTCHUH, JKUBOTHBIX M YEJIOBEKa; MEXIY
JTaraMu OOMEHa BEIECTB; ATAllaMHU KJICTOYHOTO IUKJIA U )KU3HEHHBIX
IIUKJIOB OPTraHU3MOB; dTallaMi AIMOPHOHAILHOTO Pa3BUTHS; TEHOTUIIOM
u  (denorurnoM, QerotunmoMm wu pakropamMud cpeapl OOUTAHUS,
nporeccaMy  ABOJIOIMK, JBIKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMIIOHCHTaMHU PA3JIMYHBIX 3KOCUCTEM U TPUCHOCOOJICHUSMHU K HUM

OpraHnu3MOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHMS BUPYCOB, KJIIETOK POKAPUOT U SYKAPUOT; OJTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BUJOB, OMOTEOIIEHO30B, IKOCHCTEM W
ouochepsl; CTPOCHHS OpPraHoB W CHUCTEM OpPraHOB pacTeHHIA,
YKUBOTHBIX, YEJIOBEKA; MPOIECCOB JKU3HEACITEIbHOCTH, TPOTEKAOIINX

B OpraHu3smax paCTCHI/Iﬁ, JKHBOTHBIX H 4YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB  (MeTaboim3M), HWHPOpPMALUU U
MpeBpaIleHus] YHEPTUH, OpOKEHHUs, aBTOTPOPHOTO U TeTEpPOTPOPHOTO
TUINOB THUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeTroreHesa, AMOpHOTEHE3a, MOCTIMOPHOHATIBHOTO  Pa3BUTHS,
Pa3MHOXEHHS, HHIUBHyaIBHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aUMOJICHCTBUSI TE€HOB, TIETEpPO3HCa; JEHUCTBUM HMCKYCCTBEHHOIO
oTOopa, CTAOWIM3HPYIOMIErO, JBIXKYIIETO W  Pa3pbIBAIOIICTO
€CTeCTBEHHOTO OTOOpa; aJJIONAaTPUYECKOTO H  CHMIATPHUECKOTO
BHUJI000pa30BaHus; BIUSHHS JBWKYIIUX CHJI BOJIOIUN HA TEHO(POH
MOTYJISAIUHN; TPHUCIIOCOOICHHOCTH OPTraHM3MOB K cpele OoOWTaHwus,
YepeoBaHMs HAINPaBICHUH SBOJIIOLWH; KPYrOBOpPOTa BEIIECTB U

IIOTOKA SHEPI'r B SKOCHUCTEMAX

ChopmMupoBaHHOCTh YMEHMSI BBLAEIATH CYLIECTBEHHBIE IPU3HAKU
BHPYCOB, KIIETOK TIPOKAPHOT W OYKAPHUOT, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHOTEOIICHO30B M IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BELIECTB U MPEBPALIECHUS SHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO0 M JHEPreTHYECKOTO OOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXEHHSI, HHIUBHIyaTbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
O0pBOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO 0TOOPa, BUA000pa30BaHUs,
MPHUCIIOCOOJICHHOCTH OPTraHU3MOB K cCpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B AKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIECTB M MPEBPAIICHUS SHEPTUH B

ouocdepe

VYmenune HCIIOJIB30BATb COOTBECTCTBYIOIIIHE APTr'YMCHTHI,
6I/IOJ'IOI"I/ILIGCKYIO TCPMHHOJIOTUKO W CHUMBOJIMKY JUJIA OOKa3aTC/IbCTBA
pPOACTBa OPraHU3MOB PA3HBIX CHUCTEMATHYCCKUX TI'PYIIIL; B3aUMOCBIA3H
OpPraHusMoB H CpCIbl O6I/IT8.HI/I$I; CAWHCTBA YCIOBCYCCKUX pPaC;
HCO6XOI[I/IMOCTI/I 3A0POBOI'O 06pa3a JKHU3HH, COXPAHCHUA p33H006paSI/I5I
BUJOB MU DKOCHUCTEM KaK YCJIOBUs COCYHICCTBOBAHHA NTPHUPOABI U

YCJIIOBCUYCCTBA

YMmenue KPpUTHYCECKHU OLICHUBATH I/IH(l)OpMaI_II/IIO OMOJIOTUYECKOTO
COJACPpKaHUA;, UHTCPHPCTUPOBATH ITHYCCKUC ACIICKTbBI COBPEMCHHBIX
HCCIeI0BaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOJ'IOrI/II/I;
paccMaTpuBaThb r00aIbHBIE 9KOJOTHUYCCKHUEC HpO6HeMBI
COBPEMCHHOCTH, (l)OpMI/IpOBaTB IO OTHOIICHHWIO K HHUM CO6CTBeHHy10

ITO3HUIIHIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

buomornsa xak HayKa. JKuBnle cucTEMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHasi OHMOJOTHST — KOMIUICKCHAsT Hayka. bBHOJOrMYeckne HayKd W
u3ydaembie UMHU TpoOsiembl. DyHIaMEHTaNIbHBIC, MPUKIAIHBIE U TOUCKOBBIC
Hay4HbIE UCCIIEIOBAHUS B OMOJIOTHUH.

3HadyeHne OWONOTUH B (HOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYUYHOU
kaptunbl mupa. [Ipodeccun, csizanHbie ¢ Ouonorueit. 3HadyeHUe OUOIOTHUU B
MPAKTUYECKOW JCSITEIIbHOCTH YeNOBEKAa: MEIUIIMHE, CEeJIbCKOM XO3SICTBE,

MIPOMBIILIJIEHHOCTH, OXPaHE IIPUPOIbI

1.2

KuBble cuctembl Kak npeaMmer uzydeHus Ouosiornu. CBOMCTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHUUYECKOTO COCTaBa, MUCKPETHOCTh U IEJIOCTHOCTh, CIIOXHOCTh U
YIOPSI0YCHHOCTh CTPYKTYBHI, OTKPBITOCT, caMOOpraHu3anus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHu3alvul >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBINA, TKaAaHEBbIM,
OPraHu3MEHHBIH, MOMYJISIIUOHHO-BUIOBOM, AKOCUCTEMHBIN
(6buoreonieHoTHUECKHi), OnocdepHsbIid. [Iporieccel, MPOUCXOIANINE B KUBBIX
cucremax. OCHOBHbIE TpPU3HAKH >KMBOTO. JKu3HB Kak (opma CyIIecTBOBaHUS

MaTepuu

1.3

Metonsl Ouonormyeckoit Hayku. Habmionenwe, wusMmepeHue, SKCIEPUMEHT,
cucremarusanus, MertaaHanus. [loHsTue o 3aBUCUMONW U  HE3aBHCUMOU
nepemenHoil. [IlnanupoBanue sxcnepumMenTa. [loctaHoBka U mpoBepka TUIIOTES.
HyneBas runore3a. Ilonsitue BBIOOpKM U €€ JOCTOBEpHOCThb. Pa3bpoc B
Ouonornuyeckux AaHHbIX. OlLEHKa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpuunHBI HCKaXKEHUS PE3yNbTaTOB AKCHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa

Knerka kak Ononoruyeckas cucremMa

2.1

Knerka — cTpykTypHO-()yHKIIMOHAJIbHAS €IMHMIA XKUBOTO. MCTOpHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.
Metoap! MOJEKYIIIPHON M KJIETOYHOIH OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ MEUEHBIX aTOMOB, muddepeHnnanbHoe

I_ICHTpI/I(I)yrI/IpOBaHI/Ie, KYJIbTUBHUPOBAHHUC KIICTOK

2.2

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpPO3JEMEHTHL. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTa, y4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TETUIOPEryasii. MuHepalbHbIE BEIIECTBAa KIETKH, MX OWOJIOTHYECKas pOJb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornyeckue momuMmepbl. benku. AMHUHOKHCIOTHBIM  COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAs
CBA3b. BTOpuuHas, TpeTWyHas, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CaoiictBa 6enkoB. Knaccuukarus 6enkoB. buonornueckue QpyHKIIH OSIKOB.
VYrneBoasl. MoHocaxapupl, AMcaxapuibl, OJUTOCaxapuibl M IOJIMCAXAPUIBI.
O6mwmit miaH cTpoeHus W  (PU3HKO-XUMHYECKHE CBOWMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIUN yIriIeBOJIOB.

Jlunuaet. T'uapodunsHO-THAPOGOOHBIE cBolicTBa. Kiaccudukanus mumnumaos.
Tpurmuuepuasl, ¢ochonunuasl, BockH, crepouabl. buonormueckue GyHKIUN
munuaoB. OO0IMe cBOKWCTBA OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMbIKaHUIO, TIOJYIIPOHULIAEMOCTb.

Hyknennosbie kucnotel. JJHK w PHK. CrpoeHune HYyKIEHMHOBBIX KHCIOT.
Hyxneotuast. [Ipunmun komrmmementapHoctH. [IpaBumo Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. Mectonaxoxxaenue u ouonorndeckue ¢pynkmuu JJHK.
Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne ™onekyiasl AT®. Makposprudyeckue cBsi3u B MoJiekyine ATO.
buonornueckue ¢pynkiuu AT®. BoccTaHOBIEHHBIE TIEPEHOCYNKHU, UX (YHKIIHH B
kinetke. CekBenupoBanue JHK.

CtpykTypHass Ouoyiorusi: OHMOXMMHUYECKHEe U Ouodu3MdyecKkue WCCIeTOBaHM

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKYJT

2.3

Tunel  KiIeTok: 9JykKapuoTHdecKas M  mpokapuotuyeckas. CTpPyKTypHO-
(yHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuoTH4YeCKOW KiIeTKW. KieTouHass cTeHka OakTepwii M apxei.
Oco0OeHHOCTH CTpPOEHHUS TeTepoTpOoPHON U aBTOTPOGHONU MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJjib MPOKapUOT B OUOIIEHO3AX.

CrpoeHue u (GyHKIMOHUPOBAHUE SyKapUOTHYECKOW kieTku. [lmasmarmyeckas
MeMOpaHa (Tuazmanemma). CTpyKTypa miaazMatudeckoid memOpanbl. Tpancnopt
BEIIECTB uepe3 IUIa3MaTUYeCKyld MeMmOpaHy: maccuBHBIM  (auddysus,
obneruénnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA aAKTUBHBIN
tpancnopt). Ilomynponunaemocts MemOpanbel. Pabora HaTpuii-KanneBoro
Hacoca. DHJOIMTO3: MUHOIMTO3, ¢aronuto3. Jk3ouuto3. Kietounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU PACTEHH, rpUOOB.

Huromnasma. Iluto3omp. utockener. JIBwkenue nurtoruiasmMbl. OpraHouabl
kineTku. OmHoMeMOpaHHBIE OPraHOWIbl KIETKU: JHJIOIUIa3MAaTUYEeCKash CeTh
(BIIC), anmapat ['onbmku, TU30COMBI, UX CTpPOCHHE U (PYHKIUU. B3amMOCBS3b
OJIHOMEMOpAHHBIX OpPraHOUJOB KJIeTKH. CTpOEHHE TPaHYISIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbiX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [nmamkuit




(arpanyssipHBINA) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (QyHKUIUSA
annapara [onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE OpraHOW/bI KJIETKU: MUTOXOHIPUHU, IITACTUIBL.

Crpoenne u (QyHKIMM MHUTOXOHIPUH W TuacTHi. llepBUYHBIC, BTOPUYHBIC U
CIIO)KHBIE  TIACTHABl  (POTOCHHTE3UPYIOUINX  JYKapuoT.  XJIOPOTUIACTEI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUM.

HememOpannbie opranouzpl kiaerku CrpoeHue U (QYHKUUMM HeMeMOpaHHBIX
OpraHoMJIOB KJIeTKH. Pubocombl. MukpodunameHTsl. MpllIeUHbIE KIETKH.
MuxkpotpyOouku. Knerounslii nenrp. CrpoeHHe U [BWKEHUE JKTYTHKOB U
pecHruek. MuKpoTpyOodKH HuTOILIa3Mbl. LleHTpros.

Anpo. ObGonouka spa, XpOMaTHH, KapHOIUIa3Mma, SAPBIIIKH, UX CTPOCHHE U
¢byHkuun. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHUE
XpoMOCcoM B UHTep(hazHOM sifpe. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmroueHus. CpaBHUTENbHas XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTuTeNbHOM, KUBOTHOM, TPHOHOI)

2.4

AccUMMIIALIAS U JUCCUMHJISIIIUSL — JBE CTOPOHBI MeTabosm3ma. Turbl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepoTpO(dHBINA. YuacTue KuCIopoja B OOMEHHBIX
mporeccax. JHEpreTudeckoe oOecmedyeHue KIeTku: npeBpamieHue ATD B
oO0MeHHBIX Tmporieccax. DepMEHTAaTHBHBIM XapaKTep peakIuil KJIETOYHOTO
Metabonu3Ma. DepMeHTBI, WX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBUSI.
KodepmenTsl. Otnnunst pepMEHTOB OT HEOPTAaHUUYECKUX KaTaanu3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTUOUTOPBI. 3aBUCHMOCTb CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIl CHUHTE3 OpraHMYECKHX BelIeCTB B KieTke. PotocuHTe3. Pomb
xJjoporiactoB B mpoiniecce ¢dorocuHTe3a. (CBeroBas u TeMHOBas (asbl
[IponyktuBHOCTH oTOCHHTE3a. BiusiHME pa3nuuHbIX (PAKTOPOB HA CKOPOCTh
(doTocunTe3a. 3HaueHune (HOTOCUHTESA.

XeMmocunres. PazHooOpasue opraHn3MoB-XeMOCHUHTETHUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >kene300aKkTepuH, cepoOAKTepUHU, BOJAOPOIHbIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnHaspoOHble opraHusMbl. Buasl Oposkenusi. IIpoaykTel OpoxeHHS U HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHMU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENU O0JIe3HEN.

AdpoOHBIE OpraHu3Mbl. DTambl 3HepreTudeckoro obmMena. [loAroToBUTENHHBIN
stamn. [ uKoan3 — GECKUCIOPOTHOE PACIEIIEHHE TIIOKO3bI.

buonornueckoe OKHUCIEHHE, WIM KIETOYHOE JbIXxaHue. Poib MUTOXOHApUM B
npoiieccax OMOJOTUYECKOTO OKHCIICHUS. Huknuueckue peaKium.

OxucnutensHoe (ochopunuposanue. [Ipeumymiectsa a’poOHOro myTH oOMeHa




BEIIECTB Iepes aHa3POOHBIM. DPHEKTHBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu MmarpuuyHoro cuHTte3a. lIpuHIMO KOMIUIEMEHTapHOCTH B pPEAKLUAX
MaTpUYHOTO CHHTEe3a. Peanu3arus HacneACTBeHHON nHpopmarun. [ eHeTnueckuit
KOoJ, ero cpoucrBa. Tpanckpumnuusa — Marpuusblid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILHUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJLIENIbHOCTb, aCUMMETPUYHOCTb.
Tpancnsamus u e€ srambl. Yyactue tpancnoptHeix PHK B OmocunTese Oernka.
VYcnoBust OmocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Pons pubocom B
OnocuHTe3e OenKa.

Opranuzanys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuusi akTHBHOCTH T€HOB y
npokapuoT. ['unore3a omepona (. XKaxob, XK. Mano). Perymsauust oOMeHHBIX
nporeccoB B kieTke. Kiletounslii romeocras.

Bupycbl — HekseTouHble (OpMBI KM3HM M OOJMMratHele napa3uThl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHrpie 3a0oneBaHus uenoBeka, KHBOTHBIX, pacreHuit. CIIM]J], COVID-19,

COIMaJIbHbIC U MCAUITUHCKUEC HpO6J’I€MBI

2.6

Knerounwrii mwkn, ero mnepuoabl W perymsamusa. HWatepdaza wu  MuUTOS3.
Oco0eHHOCTH TpOIIECCOB, MpOTEKamUX B HHTepdaze. [loaroToBka KIETKH K
nenennto.  [IpecunTeTnyeckuid  (MOCTMUTOTHYECKHM), CHUHTETHYCCKUH U
MMOCTCUHTETUYECKUN (TPEMUTOTHUECKH ) IEpUO bl UHTEP(A3HI.

Marpuunbiii cunte3 JHK — pernukanus. Ilpunumnsr penmukanuun  JIHK:
KOMILJIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPaLIEIbHOCTb.
Mexanusm pernkanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tenomepsl u
TeJaoMepa3a. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTHIl. JIUIjIowmHbld u
rariouaHbll  Habopbl XpoMocoM. ['omonorumynsie xpomocombl. IlonoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaguu MHUTO3a U MPOUCXOMSIINE B HUX MPOLIECCHL
Tunel mMuto3a. Kapuokunes u nuurokuHe3. buonornueckoe 3HaueHue MHUTO3a.
Perymnsmus mutoTryeckoro nukia kiuetku. [Iporpammupyemast kiierounas ruoennb
— arfornTo3.

(DYHKI_[I/IOHEUIBHEUI I'CHOMHKA

OpFaHI/ISM Kak OMOJOoruyecKkas cCucTeMa

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKIJICTOUYHBIE OPraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

@opMBI  pa3MHOKEHHUS OPraHU3MOB: Oecrojioe (BKIIOYash BET€TaTUBHOE) U
noyioBoe. Buasl 0ecrnonoro  pa3sMHOXKEHHs: [OYKOBAHHWE, CIHOPYIISIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. IlonoBbie kieTku, win ramersl. Meio3. Ctaauu meno3sa.

[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonoruueckuii cmpici Meio3a




U IIOJIOBOTO Iporecca. Melo3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
IIpenzaponpiieBoe passutue. l'ameroreHe3 y XuBOTHBIX. lloyioBBIE JKeie3bl.
OOpa3oBaHue W pa3BUTHE TMOJIOBBIX KieToK. CrepMaToreHe3 W OOTEHE3.
Crpoenue mnoJjoBbIX KieToK. OIUIOAOTBOpPEHHME U SMOPHUOHAIIBHOE pPa3BUTUE
KUBOTHBIX. CIOCOOBI OTIJIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WumuBuyansHOe pa3BuTue oOpraHu3moB (oHroreHes3). Craauu >smMOpHOreHesa
KUBOTHBIX (Ha npumepe Jarymku). Jpodnenue. Tunbl npodaenust. OcobeHHocTH
NpoOJIeHNsT MJICKONUTAIOIIUX. 3apOJbIIIEBbIE JIMCTKU (TacTpyisuus). 3akiajgka
OpraHoB M TKAaHEW W3 3apOJBIIIEBBIX JHUCTKOB. B3anMHOE BIMSHUE 4YacTed
pa3BHUBAIOIIErOCs 3apojpiiia (3MOpHOHANBHAST WHAYKIMS). 3akiaJka TUIaHa
CTPOEHHUSI >KMBOTHOTO KakK pe3yJbTaT HMEpPApXUUYECKUX B3aUMOJEUCTBUN T'€HOB.
Brnusnue Ha 5SMOpHOHANBHOE pa3BUTHE PA3IUUYHBIX (DAKTOPOB OKpyKaromen
Cpepl.

Pocrt u pa3zsurtue xuBoTHbIX. [locTaMOpuonanbHbIil nepuoa. [Ipsmoe u Henpsimoe
pazButue. PasButne ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMyeckoe 3HaueHUE MNPSIMOTO M HEMPSAMOTO pa3BUTHUS, HX
pacnpocTpaHeHue B mpupojge. Tumbl pocta XUBOTHBIX. DaKTOPHI peryiasiuuu
pocTta >KMBOTHBIX M 4yesoBeka. CTaauu TOCTIMOPHOHAIBHOTO pPa3BUTUS Y
KUBOTHBIX U 4enoBeka. [leprnoipl oHTOreHe3a YenoBeKa.

Pasmuoxenne wu pasButHe pacteHuil. ['ameropur m cmopodur. Meiio3 B
JKU3HEHHOM I1MKie pacteHui. OOpa3oBaHme cmop B TIpolecce Meiosa.
l'amerorenes y pacrenuid. OIUIOJOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BOHHOE OIJIOJJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3zoBaHue u

Pa3sBUTUC CCMCHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ H JKUBOTHBIX

3.2

HCTOpI/Iﬂ CTaHOBJICHHUA MW  pPa3sBUTHA TCHCTHUKH KaK HayKH. OcHOBHBIC
reHeTHYECKHE IIOHATHS M CHUMBOJIBI. ['OoMoOJIOTHMYHEIE XpOMOCOMBI, AJUICIIbHBIC
T'CHBI, AaJIbTCPHATUBHBIC IIPU3HAKH, HOMHHaHTHBIﬁ n peHeCCI/IBHBIfI IIPpHU3HAK,
roMo3urora, reTrepo3urora, 4YdcCTad JIMHUA, FI/I6pI/I,Z[LI, I'CHOTHII, (I)CHOTI/IH.
OCHOBHBIC MCTOJBbI I'CHCTHKU: FH6pH,HOHOFquCKHﬁ, HHTOHOFHHCCKHﬁ,

MOJICKYJISIPHO -TeHETHYECKUH

3.3

Monorubpuanoe ckpemmuBanue. [lepBblii 3akoH MeHaens — 3aK0H eAMHO00pa3us
rubpuzoB mepBoro mokoseHus. [IpaBuno momuHHMpoBaHus. Brtopoit 3akoH
MeHngenss — 3akOH pacllelUieHHs Npu3HakoB. LluTtonormuyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelIMBaHus. [ uoTe3a YuCTOThI TaMeT.

AHanuzupyroliee ckpemuBaHue. [IpoMexyTouyHbIl XapakTep Hacjaea0BaHUs.
Pacuiennenue npu3HakoB NpU HETIOJIHOM IOMUHUPOBAHHH.

JurubpunHoe ckpemuBanue. TpeTwii 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IIPpU3HAKOB. I_[I/ITOJ'IOF NYCCKHUEC OCHOBBEI ,I[I/IFI/I6pI/I,Z[HOFO




CKpEILMBAaHMUS.
CueruieHHoe HacnenoBaHue npusHakoB. PaGotst T. Moprana. CueruieHHOe
HACJIEIOBAaHUE TE€HOB, HAPYLICHHUE CUCIUICHHS MEXAY TIe€HaMHu. XPOMOCOMHas
TE€OpHsI HACJIEICTBEHHOCTH.

I'enetnka nosia. XpoMOCOMHBIM MEXaHH3M OIIPEACIICHHs IoJ1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOTaMEeTHBIA M TeTepOraMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HacnenoBaHue mNpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

l'enotun kak wnenoctHas cucrema. [InedoTponusi — MHOKXECTBEHHOE JICUCTBUE
reHa. MHOXeCTBEHHBINM auienn3M. BzamMoaelcTBHe HeEaIeIbHBIX TI'€HOB.

KommnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiicTBre reHotuna u cpesl mpu popMupoBaHuu ¢peHotumna. i3MeHunBoCTb
npru3HaKoB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpPHU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJIeICTBEHHAs Y HACJIEICTBEHHAS.

MomudukanmonHas ~ M3MEHUYMBOCTh.  Pomb  cpeapl B (opMHpOBaHHU
MoupHKaMOHHONM n3MeHunBocT. Hopma peakiiny npusHaka. BapranoHHbli psij
n BapuanuoHHas kpuBas (B. HWoranncen). CBoiictBa MoAM(HUKAIIMOHHOM
U3MEHYUBOCTH.

I'enoTunmueckas n3MeHUNBOCTh. CBOMCTBA FCHOTUIIMYECKON M3MEHUYMBOCTH. Buibl
TEHOTUINYECKON N3MEHUYMBOCTU: KOMOMHATHBHAS, MYTAL[IOHHASL.

KoMOnnaTtuBHAsT W3MEHUMBOCTh. Mel03 U TOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3/1aHUU
TEHETUUECKOr0 pa3HOOOpa3us B Ipeiesiax 0JHOTrO BUJA.

MyrannoHHas U3MEHUYMBOCTb. Buibl MyTanuii: reHHbIe, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HHAYLMPOBAHHBIC MYyTallMU. SIEpHBIE M LUTOIUIA3MAaTHUYECKUE
Mmyrauud. CoMaTu4ecKue U MojoBble MyTauuy. 1 IpudyrHbel BOSHUKHOBEHUS MyTaLUH.
MyrareHsl M UX BIMSAHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO
nporecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B HacyeAcTBeHHOM n3MeHunBoctu (H.M.

BaBI/IJ'IOB). BHGHI[epHaH HU3MCHYNBOCTHh U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas MporpaMma HCCIEIOBAaHUS TIE€HOMaA
yenoBeka. MeToAbl  HU3y4eHUsT TE€HETUKM YeJOBEKa: TI'€HEaIOrMYecKui,
OJIM3HELIOBLIH, LATOTEHETUUECKUH, MOIYJISI{UOHHO-CTATUCTUYECKUH,
MOJIEKYISIPHO-TEHETUYECKHU . CoBpeMeHHOE OIIpeEIICHUE T'€HOTHUIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C MOMOIIBIO
[111P-anamu3a. HacnencrBennnsle  3a0ojeBaHMS  4eloBeKa. [ e€HHbIE U
XpPOMOCOMHBIE 0o01e3HU YyeJoBeKa. bone3nu C HacJIeICTBEHHOM
MPEeAPACHONIOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKOW T€HETUKU B MPEAOTBPAILEHUU

U JICUCHUH T'€HETHUECKHUX 3a001eBaHmi UyeaoBeka. CTBOJIOBEIC KIETKH




3.6

JlomecTuKanus v ceneKIus. 3apoxkKIeHue CeeKIUU U jomecTukanuu. Yuenue H.W.
BaBuioBa 0 1meHTpax MPOUCXOXACHUS W MHOTO0Opa3wsi KYJbTYPHBIX PACTCHHIA.
Ponb cenexumu B co3qaHuy COPTOB PaCTEHUN M MOPOJ KUBOTHBIX. COpT, mopo/a,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSJOB B HACIEACTBEHHOM u3MeHumBoctu H.M.
Basuiiosa, ero 3HaueHue IS CETCKIIMOHHON pabOTHI.

Metoapl ceneKIMoHHOW paboThl. VICKYCCTBEHHBI OTOOpP: MAacCCOBBIA |
VH]IUBUy JIbHBIM. Jrarmsl KOMOWHAIIMOHHON CCJICKIIMH. UcnrbiTanue
IPOU3BOJUTENIEH MO MOTOMCTBY. OTOOp IO TE€HOTHUIy C IOMOUIBIO OLEHKHU
(eHoTHIa TOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ roMolbto aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJIEKIIMOHHOM padoThl. PanuanoHHeIit u
XUMUYECKUA MYyTareHe3 KaK MCTOYHUK MYTalluid y KYJbTYPHBIX (opMm
opranu3moB. Mcmonp30BaHWE€ TEHOMHOTO PENAKTHPOBAaHUS HW  METOJOB
pexomOuHanTHEIX JIHK 1715 momydeHust uiCXoIHOTO MaTepuaina Jyis CEeleKIUu.
[Tomydenne monmrmionaoB. BHyTpuBMmoBas ruOpumu3anus. bam3kopoacTBEHHOE
CKpelmBaHue, Wi UHOpuauHT. HeposcTBeHHOE CKpelMBaHWe, WM ayTOpHIWHT.
I'ereposuc u ero mpuumnbl. HMcnons3oBaHue retepos3uca B cenekiuu. OtnanéHHas
rubpumzanus. [Ipeomonenne Oecruionnsi MEXBHIOBBIX THOPHIOB. JlocTrkeHHs

CEJICKIIMY PACTEHUN U AKUBOTHBIX

3.7

OOBEeKThI, HCIIONIb3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYIbTYPHI,
MUKpPOOPTaHMW3MbI, HMX  XapakTepucTuKa. TpaaulMOHHAas  OWOTEXHOJOTHS:
xjieboneuyeHue,  MOJIyueHHE  KUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOZEIHE.
Muxkpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOHOJOTHYECKUX TEXHOIOTHM.
[IpousBoacTBo  Oenka, AaMHUHOKHCIOT M BHUTAaMHHOB.  VIcKyccTBeHHOe
OIJIOJIOTBOpEHUE. PEKOHCTpYKIUS SHMIEKIEeTOK W KJIOHMPOBAHWE >KHUBOTHBIX.
MeTto/ TpaHCIUTaHTAIIMU SJEp KIETOK.

XpoMocoMHass M TeHHas WHXeHepus. VICKycCcTBEHHBIM CHHTE3 TeHa U
KoHCcTpyupoBanue pexkomOMHaHTHRIX JIHK. JlocTmkeHus W MepCHEeKTHBBI
XpOMOCOMHOM W TEHHOW WHXEHepuH. MenunuHckue OUOTEXHOJOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/Ie OPraHn4cCKoro Mmmupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3smMoB. COBpCMeHHaH CHUCTCMa
OpraHnu4eCcKoro Mwupa. HpI/IHI_II/IHBI I(J'IaCCI/I(l)I/IKaI_II/II/I OpraHu3MOB. OcHOBHBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB.

OcoOeHHOCTH CTPOCHUA U KUSHCACATCIBHOCTU OJHOKJICTOYHLIX OPTaHHU3MOB.
BaKTepI/II/I, apxeu, OOAHOKIICTOYHBIC FpI/I6BI, OJIHOKJICTOYHBIC BOJOPOCIH, NPYIUC
ITPOTHUCTHI. Kononunaneabie OpraHU3MBlI. Z[BI/I)KCHI/IC OJHOKJICTOYHbIX OPIraHU3MOB:
aMéGOI/I,Z[HOC, KTYTUKOBOC, PCCHUYHOC. 3aII_II/ITa Y OAHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHu3MOB. Takcucel




4.2

MHorokierounbie pacTeHus. B3anMoCBs3b YacTeld MHOTOKIIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak enumHoe wnenoe. Tkanum pacteHuid. TuIbl  pacTUTENBHBIX TKAHEM:
oOpa3zoBaTenibHasi, TOKPOBHAs, MPOBOJAIIAS, OCHOBHAs, MEXaHHUYECKas.

OcobenHocta cTpoeHus, PYHKINN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereratuBHble M reHEpaTUBHBIE OPraHbl pacTeHUA. OYHKIIMU OPraHoOB U CUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llornomenne BOABI, YIVIEKMCIONO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusiMu. [[pixanue pactenuil. Aud@y3ust ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnoptHeie cuctembl pacTeHuil. Boigenenwe y pacrenuid. 3ammra  y
MHOTOKJIETOUHBIX pacTteHuil. Kyrukyna. CpenctBa mMacCUBHOM M XMMHMUYECKOH
3amuThl. OUTOHIMIBL.

PasgpaxkumocTe M perynsauus y OpraHu3MoOB. PasgpakmMocTe M perynsuus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BEIICCTBA U UX 3HAYCHUC

4.5

MHOroKJI€TOYHbIE  KMBOTHbIE. B3anMMOCBsA3b  YacT€d  MHOTOKIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe nenoe. ['omeocras. TkaHM )KMBOTHBIX M YeJOBEKA. THIIbI
JKUBOTHBIX TKaHEH: JIUTENWalbHAs, COCAMHUTENbHAs, MbIIIECYHAsl, HEpBHAs.
OcobeHHocTH CcTpoeHUs, (GYHKIIMA W PACHOJIOKEHUS TKaHEH B opraHax

JKHMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIUU OPraHOB U CHUCTEM OPTaHOB.
Onopa Tena opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbili 1 BHYTpeHHUN ckeseT. CTpOCHWE W THUIIbl COCTUHEHUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX. [lutanue >xuBOoTHBIX. [luTanue
MO3BOHOYHBIX KUBOTHBIX. JIpIxaHue xkuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
AEroYHOE JIbIXaHue.

JIpIXaHu€ ITO3BOHOYHBIX YUBOTHBIX. ODBOJIOLHMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. J[pIXaTelbHas cUcTeMa 4eloBeKa. MexaHu3M
BEHTWISIIIMKM JIETKUX Yy MNTUL U MIEKOMUTAIOMMX. TpaHCIOPT BEUIECTB Y
opranu3MoB. TpaHCHOPT BelIeCTB Yy >KUBOTHBIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHOCHass ~ cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KPOBOOOpAIleHHs.. DBOJIIOIIMOHHBIC  YCIIOKHEHHSI CTPOEHUS KPOBEHOCHOM
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BhineneHue y opranu3moB. Beigenenue y
*KUBOTHBIX. COKpaTUTeNbHbIE BakyosH. OpraHsl BeleneHus. CBsA3b MOJOCTH Tea
C KPOBEHOCHOW W BBIJIECTUTENBHON cHcCTeMamMu. BplieneHrne y M03BOHOYHBIX
KUBOTHBIX. 3alluTa y MHOTOKIETOYHBIX KHUBOTHBIX. [lokpoBBI U uHX

MIPOU3BOJIHBIC.




PaznpaxxuMoCTh U peryisinus y OpraHu3MoB. Pa3ipaxuMocTh y OJTHOKJICTOYHBIX
opranu3MoB. Takcuchel. Pa3npaXUMOCTh W pEryisuusi y MHOTOKIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U UX 3HAYEHUE.

HepBHas cucrema u pedneKTopHas peryisiius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHaas cuctema u e€ otaesnsl. DBOJTIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTka anropuTMOB M mporpamMm Uit S(PQPEKTHUBHON (QYHKIIHOHAIHHON
AQHHOTAllUM  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB, MeTab0JIOMOB

MHKPOOPIraHU3MOB, PACTEHHM, dKUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310POBbE

5.1

Opranbl ¥ cucTeMbl OPraHoB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHbIX. Pednexc u pednexropHas nyra. be3ycnoBHble U yCIOBHBIE
pednexcol. ['ymopanbHas perymsiuust M SHIOKPHHHAs CHCTEMa KUBOTHBIX M
yenoseka. JKene3pl SJHIOKPUHHONW CUCTEMBI U MX TOPMOHBI. J[efiCTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM W SHIOKpUHHOM cucteM. [ 'umoTamamo-runoduzapHas

cucrema. Peduiexc u pedriekropHas nyra. besycnoBHbIE U YCITOBHBIE pedieKchl

5.2

3amurta opranuzma oT Oosie3Heil. IMMmyHHas cuctema denmoBeka. KieTouHbIN u
TYMOpaJbHBIA HMMYHHUTET. BpOoXIEHHBIN, NpUOOpeTEHHBIN crienuduaecKuit
UMMYyHUTET. Teopusi KJIOHAJIbHO-CENEKTUBHOTO wmMMyHuTera  (I1.Dpnmx,
®.M.bepuer, C.Tonerasa). BocmanutenpHble OTBETHl OpraHm3mMoB. Poib

BpPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1eBaHUil

5.3

KpoBenocnas cuctema u e€ opranbl. Ceplie, KpOBEHOCHBIE COCYIBl U KpPOBb.

Kpyru xpoBoobparmienus. Paborta cepana u e€ perymsus

5.4

Jpixanue uyenoBeka. /{uddys3us razoB uepe3 moBepxHOCTh KIETKHU. JlpIxaTenbHas
cuctema 4yenoBeka. JIpixaTenmpHas TMOBEPXHOCTh. Perymsmust  IbIXaHus.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITCJ'ILHaH CHUCTEMaA 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTCIIbHOI'O TpaKTa.
HI/IH_[eBapI/ITCJ'ILHLIe KCJIC3BI. BHYTpI/IHOJ'IOCTHOG n BHYTPHUKIICTOYHOC

IMUIICBApPCHUC

5.6

[TokpoBsl u wux mnpousBojaHbie. Opranbl BbigeneHus. [louku. CtpoeHue u
¢byHkronupoanue HegpoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE

KaK MCXaHHN3MbI pa6OTBI OpraHoOB BBIACIICHUS. O6p830BaHI/IC MOYH Yy 4YCJIOBCKa

5.7

I[BI/I)KeHI/Ie YyeJloBeKa: MbleuHas cucteMa. CKelIeTHBIE MBIIINOBI U HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopmi ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

3BOJ’IIOI_II/IOHHE[$I TCOpHUA 4. I[apBI/IHa. HpeI[HOCBI.HKI/I BO3HUKHOBCHUA

AapBUHH3MA. Kuzub n Hay4dHas ACATCIIbHOCTD 4. I[apBI/IHa.




JIBuoxymue cuiibl 3Bojouuu BUIOB 1o Y. JlapBuHY (BbICOKasi MHTEHCHBHOCTh
pa3MHOXEHHST OpPraHW3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, OOprba 3a
CYIIECTBOBAHHE, €CTECTBEHHBIH U MICKYCCTBEHHBIN 0TOOD).

Odopmienue cuaTeTHuecko teopun 3Bosroruu (CTD). HedttpanpHas Teopus
sBostorui. CoBpeMeHHasi SBOJIIOLMOHHAS OMOJOTrHs. 3HAYCHHE IBOJIOIHMOHHOMN

Teopur B GOPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KaPTHHBI MUPA

6.2

[Honynsinust kak »yeMeHTapHas enuHuia 3BoyoluUd. COBpEMEHHBIE METOJbI
OLICHKM T'E€HETHYECKOTO pa3HooOpasusi M CTPYKTypbl nomynsuuid. M3menenue
reHooHa MOMYJISIUM Kak 3JIEMEHTapHOE 53BOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHerudeckoro paBHoBecus [[x. Xapau, B. BaitnOepra.

DOneMeHTapHble  (PakTOpbl (ABWKYIIME CHUJIBI) OBOJIONUUA. MyTalmOHHBIN
npouecc. KomOunaTtuBHas wu3MeHUMBOCTb. [Jlpeilp reHoB — ciyvaiiHble
HEHAIPaBJICHHbIE HW3MEHEHUS 4YacToT ajulesied B Homyasuusax. OPQexT
OCHOBATEJI. Murpanuum. N3omsus MO YJISALIAN: reorpaduyeckas
(pocTpaHcTBEeHHAs ), OHMoJIoTHYecKast (PernpoyKTHBHAS).

EctectBennsiii  oTOOp — HampaBisiomuii  gaktop aBosouuud.  Dopmbl
€CTECTBEHHOT0  0TOOpa: JABIKYIIUH, CTAaOMIM3UPYIOLIUH, Pa3pbIBAIOLINI
(mu3pyntuBHBIN). [TooBO# 0TOOD.

[IpucnocobneHHOCT,  OpraHU3MOB  Kak  pe3yiabTaT  MHMKPOIBOJIIOLIMH.
Bo3nukHOBeHHE  TpHCHIOCOONICHM Yy  opraHu3mMoB.  Apomopdo3bl U
uauoanantanuu. [Ipumepsr npucrnocobiaeHui y opranu3mMoB. OTHOCHUTEIBLHOCTh
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepunm u cTpykTypa. BumooOpasoBaHue Kak —pe3yabTaT
MUKpO3BOJtoNuU. M3omsuus — kitoueBoil daktop BupooOpazoBanus. Ilytu u
CrocoObI BHI000pa30BaHMS: aJUIONIaTPUIECKOE (reorpaduueckoe),
cuMIaTpuyeckoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOMIU3aIus,
rubpuanzanys). [ JiuTenbHOCTh 3BOTIOMOHHBIX MTPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOIOTUYECKOTO Pa3HOOOpa3HsL.

Ponp sBosonMOHHON OMoOJIOTUH B pa3paboTKe HAyYHBIX METOAOB COXpaHEHUSs
O6unopa3zHooOpaszus. MUKpPOIBOIIOLKS U KOABOJIOLHMS IMApa3UTOB U HMX XO3SEB.
MexaHnu3mbl GOPMUPOBAHUS YCTONUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI

Cc Hell

6.3

Metonpl u3ydeHHs MakpolBoJirouuu. [laneoHTosmornyeckue MeTonsl M3y4EHHs
sBosroruu. [lepexoanbie popMbl U GUIOTEHETHYECKUE PSAIbI OPTAHU3MOB.
Bbuoreorpaduueckue meroap! n3ydeHus sBosorun. CpaBHeHue (Gaopsl U payHbl
MaTEepUKOB M OCTpOBOB. buoreorpapudeckue odnactu 3eminn. Buasi-sHneMuku u
PEJUKTBHI.

3M6pI/IOJ'IOFI/IquKI/Ie n CpaBHI/ITeJ'IBHO-MOp(I)OHOl"I/ILIeCKI/IC MCTOABI H3YUYCHHA




OBOJIFOIINH. I'eneTndeckue MexXaHHU3MBI OBOJJIOIMU OHTOICHEC3a M IIOSABIICHUA
OBOJIFOIITMOHHBIX HOBIICCTB. I'omonoruunsie )51 AHAJIOTUYHBIC OpTraHbI.
PymumenTtapHele  opramsl M araBu3Mbl.  MOJIEKYJSIPHO-T€HETUYECKHUE,
OMOXUMHYECKUE u MaTeMaTU4YCCKUEC METOAbI N3Y4YCHUA OBOJIFOIIHNHU.
T'omosmoru4ueie reHul. COBpCMCHHBIG MCTOAbI ITOCTPOCHUA q)HHOFGHeTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHI)Ie MyTalliu U 3BOJIFOIHUA T'CHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBuiia) ABOIONMUA. HeoOpaTHMOCTh HIBOJIIOIHY.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB DBOJIIOIIUU

6.4

Hayunple rumoTe3pl NpPOMCXOXKIACHUS KU3HU Ha 3emie. AOuOreHe3 U
naHcnepmus. JloHaydHbIe NMPEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAIlMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEP)KEHHUE ONBbITAMU
®. Pemu, JI. Cnamwranmanum, JI. Tlactepa. IlpoucxoxnaeHue XKU3HU €
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckod sBoitouuu. [lmaHerapHas (reosiornyeckas)
IBOMIONMS. XHUMHUYecKas »5BOJIOUMA. AOWOTeHHBI CHHTE3 OpraHM4ecKHX
BemecTB n3 Heopranmdeckux. Omeitr C. Mumrepa u I'. HOpu. OO6pa3zoBanue
nojmMepoB U3 MoHoMepoB. KoanepsatHas runore3a A.M. OnapunHa, rumoresa
nepBuuHoro OynmboHa Jk. XosmeliHa, reHeTwdeckas rumoteza . Mémnepa.
Pu6osumer (T. Yek) m runoresa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emin u meronpl €€ u3ydeHus. Vickomaemble OpraHuyeCcKHE OCTaTKHU.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAS M a0COIIOTHAs T€OXPOHOJIOTHSL
['eoxpoHosornyeckas mKaia: 0Hbl, 3pbl, IEPUO/IbI, STOXH.

HavanbHble 3Tanel opranndeckoil 3Borouuu. [losiBneHne u 3BOJIIOLMS MEPBBIX
KJIETOK. OBoyonus Merabonu3Ma. BoO3HHKHOBEHHE TIEPBBIX JKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIIIEHKU KaK aHaJor MEePBbIX Ha 3eMJjie COOOLIECTB.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTBHI.

[IpoucxoxaeHne sSykapuoT (cUMOHOTeHe3). DBOJIIOIMOHHOE TMPOUCXOKICHHE
BUpPYyCOB. IIpoucxokaeHne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl 5SBOJIONUHM BBICHIMX pacTeHud. OCHOBHBIE apoOMOP(O3bI
pacteHuii. Bbixonx pacrenuii Ha cymy. IlosBineHue CHoOpoBBIX pacTeHUR U
3aBoeBaHne uMH cymu. CemenHble pacreHus. lIpoucxokieHue IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIONMHU SKUBOTHOTO Mupa. OcHOBHBIE apoMOp(hO3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TunoB. IlepBrie XOproBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOJIOLUS T03BOHOYHBIX.

[Ipoucxoxnenne ampubmii 1 pentwmii. IIporcxoxaeHne MIEKOMUTAOUINX U




ntun. [IpuHmun kmodeBoro apomopdosa. OcBoeHne OeCro3BOHOYHBIMH U
I103BOHOYHBIMH KUBOTHBIMH CYILU.

Pa3BuTHe xu3HM Ha 3eMJie [0 3paM U NEepHoJaM: apXeil, IpoTepo30H, Maaeo3oHu,
Me3030M, KalHO30M. OOmas XapakTepucTUKa KIMMara M Te0JIOTHYECKUX
nporieccoB. [losiBieHNe U paciBET XapaKTEPHBIX OPraHU3MOB. YTiIeoOpa3oBaHue:
€ro YCIIOBHSI M BIMSIHUE HA Ta30BBI cOCcTaB aTMOchepshl.

MaccoBble BBIMHUpaHHUsSI — 3KOJOTMYECKHE KpHU3UChl mpouwioro. Ilpuumssl u
CIIEICTBUSL MaccCOBBIX BbIMUpPAaHUN. COBpPEMEHHBIN IKOJIOTMUECKUN KpPU3HC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metonel anTpornoniorud. CTaHOBIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YyeoBeka. COBpEeMEHHBIC HAYUYHbBIE TEOPHH.
CxoacTBO 4YenoBeKka € KUBOTHBIMH. CHCTEMaTHUECKOE TOJIOKEHHE YelIOBEKa.
CBuzeTenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPAaBHHUTEIBHO-
MOp(hOIOTHIECKHE, AMOPHOJIOTHYECKHUE, (hU3H0IIOT0 -OMOXUMUYECKHE,
noBesieHYeckre. OTINYHUS YeIOBEKa OT JKUBOTHBIX. [IpSIMOX0KIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazBUTHE TOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CHUCTEMBI.

JBwxymue cwibl ((GakTopbl) aHTPOINOTreHe3a: OWOJOTHYECKHE, COIMAIbHBIC.
CooTHolIeHne OMOJOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIUM AHTPOTIOT€HE3A. ABCTPAIIONUTEKN — IBYHOTHE MIPEIKH JIFOJEH.
YenoBek  ymenblil, TepBble  M3TOTOBICHHS  Opyaud Tpyna. Yenosek
MPSMOXOJISAIIMA W TIEPBBIM BBIXOJ JIOACH 3a mpenensl Adpuku. YenmoBek
reiinenpOeprekuii — oOIMH MpeloK HEaHAEPTANbCKOrO YeJOBEKa M 4YelOBeKa
pazymHoro. YenoBek HeaHIEPTaIbCKUW KaK BHUJ JIIOJEH XOJIOJAHOTO KJMMaTa.
YenoBeKk pa3yMHBI COBPEMEHHOTO THUIIA, JIEHHUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 mpenenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOI0 4ejioBeka. EcTecTBeHHbIH OTOOpP B MOMYISALUAX
yenoBeka. MyTalMoOHHBINA mpouecc U nomuMmopdusMm. [lomynsaunoHHbIe BOJHBI,
npeiid reHoB, Murpanus u «d3PQPeKT OCHOBATENSH B MOMYJSALHUAX COBPEMEHHOTO
YyelnoBeKa.

Yenoseueckue pacel. llonsatue o pace. bonbiime pacel:  eBponeouHas
(eBpaswmiickasi), aBcTpajJo-HerpoujHas  (9KBaTOpUAIbHAs),  MOHTOJOUIHAS
(a3maTcko-aMepuKaHCKasi). Bpemss M myTH pacceleHus 4YeloBeKa IO IUIaHeTe.
EnuncTtBo  uenoBeueckux pac. HaydHas  HeECOCTOSTENBHOCTH — pacH3Ma.
[IpucnocobneHHOCTh YenoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduveckoid cpensl W apeiia TeHOB Ha MOpQOIOTHIO U

(I)I/I3I/IOJ'IOFI/IIO YCJIOBCKa

OKOCHUCTEMEI U MMpuCymue UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun sxosiorun. CBsI3b IKOJIOTUH C IPYTUMH HAYKaMU.
Metonpl skonoruu. IloneBele HaOMOAEHMS. OKCHEPUMEHTBl B  AKOJOTHU:
NpUpPOJHBIE W JlabopaTopHble. MoaenupoBaHue B HKOJOTHH. MOHHTOPUHT

OKPYXaIOIEeH cpeibl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Dkonorndyeckue (GakTopsl M 3aKOHOMEPHOCTH HX neicTBus. Kiaccuduxanms
9KOJIOTUYECKUX (pakTopoB: abuoTWyeckue, OWOTHYECKHE, AHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JCHCTBHSL JKOJOTHYECKUX (akTopoB. [IpaBuio
muaumyma (K. Ilnpenrens, 0. JIu6ux). TosiepaHTHOCTh. DBPUOMOHTHBIC U
CT€HOOMOHTHBIE OPraHU3MBI.

Abunotnueckue Qaxtopsl. CBeT Kak sKoJOrHYecKuil ¢aktop. JlefcTBue paszHbIX
YY4aCTKOB COJIHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJOTUYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX 1O OTHOUIEHHIO K cBeTy. CHUrHajbHas pojib CBETA.
DoTONEPHOAN3M.

Temneparypa kak »3kojoruyeckuil ¢akrop. JlelictBue TemmepaTypbl Ha
opraHu3msl. [IoHKWIIOTEpPMHBIE © TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPraHU3MBbI.

Bnaxnocts kak akojoruueckuil Qakrop. IlpucmocoGnenuss pacteHuil K
noJyiepkaHuto BoaHoro OanmaHca. Knaccudukanust pacTeHUM MO OTHOLIEHUIO K
BoJie. [Ipucnoco6aeHns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKHMA.

Cpensl oOuTaHMs OpPraHM3MOB: BOJIHAs, HA3eMHO-BO3MYyILIHAs, I1OYBEHHas,
riyOMHHAs  IOJAINOYBEHHAs, BHYTpUOpPraHW3MeHHas. (DHU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpell oO0uTaHus OpraHu3MoB. [IpucmocoOiieHHs OpraHu3MOB K
KHU3HU B pa3HbIX Cpeax.

buonornyeckue putmel. BHemHue u BHyrpeHHHE pUTMbL. CyTOYHbBIE M TOJIUYHBIC
putMbl. [IpHCcrIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBHIi
AKHU3HU.

JKuznennsie dopmbl opranu3moB. [loHsarue o >xu3HeHHOH (dopme. Ku3HEHHBIE
(GopMBl pacTeHMii: JepeBbs, KyCTApHUKH, KYyCTApPHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3po0nOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a JKU3HH.

buoTtnueckue ¢axtopbl. Buabl OMOTHUYECKMX B3aMMOJCHUCTBHUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckue, (¢opuueckue, ¢abpudeckue). 3HAUCHUE
OMOTHUYECKUX B3aMMOJAEHCTBMM JUIS CYyLIECTBOBAaHUS OPraHU3MOB B cpejie

oOuTaHUs. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOYCHU

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOITYJIALUH. HOHYH}IHI/I}I KaKk OHoJIornyeckas

cucrema. Posib HEOAHOPOIHOCTH Cpelibl, PU3NUECKUX OapbepoB U 0COOCHHOCTEN




O6uooTMM BHJOB B (POPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHA.
OcHOBHBIE TIOKa3aTeNM MOIMYJSALUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHAs U
[I0JI0Basi  CTPYKTYpPa, pOXKAAEMOCTb, IIPUPOCT, TEMII pOCTA, CMEPTHOCTD,
MHUTpaLMs.

Okojoryyeckasi CcTpykrypa mnomyasuuu. OIleHKa YHCIEHHOCTH MOIYJISILUH.
JluHaMuKa nomyisiquu U €€ peryisiuusa. bHOTMYeCKui NMOTeHUManl MOIYJIALMH.
MopenupoBanne AuMHaAMUKM —nonyiasuud.  KpuBble  pocTa  YMCIEHHOCTH
nonynsaunnd. Kpusble BbDKMBaHUA. Perymnsuus 4YUCIEHHOCTH IMONIYJISALUNA: POJIb
(akTOpoB, 3aBUCALIMX M HE 3aBUCALUIMX OT IUIOTHOCTU. OKOJIOTUYECKHE
cTpareruu BUJoB (- u K-ctparerun).

[Tonsatue 00 »HKonormyeckoil Hume Buga. Mecroobutanue. MHoromepHas
MoJzenb dKkojormyeckor HumM Jx.M. XatumHcoHa. Pa3sMepsl 5KOIOrm4yeckoin
Huwu. [loTeHnuanbHas U peann3oBaHHas HUIIH.

Buxg kak cucrema mnomynsmuii. Apeanbl BUIOB. BuIBI M HX JKH3HEHHBIE
CTpaTerHH.  3aKOHOMEPHOCTH  IOBEACHUS W MUTPAlUd  KUBOTHBIX.

brnonornueckme MHBa3zNH YYXXCPOOHBIX BUJI0B

7.4

CooOmiectBa opranu3moB. buoreno3 u ero crpykrypa. CBsizu Mexay
opraHm3MamMu B OHOIlEHO3e. DKOCHCTeMa Kak OTKpbITas cucrema (A.J[xk.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B HKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyueHTol. Tpoduueckue ypoBHH. Tpoduueckue LEmd U CETH.
AbGuotnyeckue 010ku skocucteM. [louBbl M Wbl B 3KOCHcTeMax. Kpyrosopor
BEILECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBIE TMOKa3aTeNH IKOCHCTeMbl. buomacca U mpoayKiusi. DKOJIOTUYECKUE
MUPAMHU/JIBL YMCell, DMOMAaCChl U SHEPTUU.

HanpaBnennsle 3akOHOMEpHbIE CMEHBI COOOLIECTB — cyKueccuu. [lepBuunbie U
BTOPUYHBIE CYKIECCHMM M HX MPUYUHBL. AHTPONOreHHbIE BO3ACUCTBUS Ha
cykueccuu. KimimakcHoe coobuiectso. buopaznoobpasue u nojaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIIECTB.

[Ipupoansie 3KOocHCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBL. ATrpO3KOCHCTEMA.
ArporeHo3. Paznuuns Mexxay aHTpONOTEHHBIMU U TIPUPOTHBIMUA SKOCHCTEMAaMHU.
YpboakocucreMbl. OCHOBHBIE KOMIIOHEHTHI yYpOoakocucteM. ['opoackas ¢nopa u
(dayna. CuHaHTpomnu3anusa ropoackoil gaynsl. bruonoruueckoe u xo3sHUCTBEHHOE
3Ha4YeHHUE arpo’KOCUCTEM M ypOO3KOCHUCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJEHCTBUI OPraHU3MOB B DKOCHCTEMAX.

IlepeHoc sHEPruM U BELMIECTB MEXKIY CMEXHBIMA DKOCUCTEMaMHU. Y CTOMUMBOCTD
OpPraHM3MOB, TOMYJSIIUA U DKOCUCTEM B  YCIOBHUSIX €CTECTBEHHBIX H

AHTPOIIOT€HHBIX BO3JICUCTBUN

7.5

buocthepa — oOmennanerapHas o006o0m04Yka 3eMiH, TA€ CYIIECTBYET WU




cymiectBoBayia Jku3Hb. Yuenue B.W. Bepuaackoro o Owmocdepe. OOmactu
o6uocdeps u e€ cocras. JKuBoe BerecTBo OHOCHEpHI U €ro (PyHKIHH.
3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcobeHHocTn OHoOchepsl Kak
rnobanbHOM  JKOCUCTeMBI.  Jl[MHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BeliecTB M OHOT€OXMMHYECKHME LUKIbI (yriaepoja, as3ora).
PurmuuHOCTS siBNeHMI B Onochepe.

3oHanpHOCTE Onocdeprl. [lorstre o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHAPA,
XBOWHBIC Jieca, CMEIIAHHBIC W NIMPOKOJHMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE Jieca, BBICOKOTOphs. KimMMaT, pacTHTENbHBIH U
KUBOTHBIA MUpP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIHMS JKHBBIX CHCTEM, OIICHKa MX PECYPCHOTO MOTEHIMANa M

ouochepHbIX QyHKINN

7.6

DKOJIOTHYECKHE KPU3HUCHI U UX MpUYHMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3AYIIHOW cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CpPEIIbI.
OxpaHa BoAHBIX pecypcoB. Pazpymienue nmousel. OXpaHa ITOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTPOTIOTEHHOE BO3JICMCTBHE HA PAaCTUTEIbHBIM M JKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M JKUBOTHOTO MHUpPA. OCHOBHBIE NPUHLMIBI OXPAHBI TPUPOIBL.
Kpacupie kaurun. Ocobo oxpansembie mpupoanbie Ttepputopun (OOIIT).
borannueckue casibl U 300J0THYECKHE MapKH.

OCHOBHBIE TPUHLHUIIBI YCTOWYMBOTO PAa3BUTHS YEJIIOBEUECTBA U IPUPOJIBI.
PanponanbHoe  mpUpPONOMNOIB30BAaHUE U COXpaHEHHE  OMOJIOTMYECKOTO

pa3zHooOpa3us 3emiu




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus. buonorudyeckue cuctemsl U npoiiecchl; 10 kace. yriyoieHHoe
obyuenue TepemoB A.B., [lerpocosa P.A. OO011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonorudeckue cucteMsl U poiiecchl; 10 kiace. yriyoieHHoe

obyuenue. TepemoB A.B., IletpocoBa P.A. OG1miecTBO ¢ orpaHMuYEeHHON
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

U DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET
bub6mnorexa IIOK

https://mMouypoku.pd

https://www.gosuslugi.ru/landing/edu-content

https://m.edsoo.ru/7f413b38






