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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 Poccuiickoit denepanun»,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

Cornacio mnonoxenusim GI'OC COO mnpoduiibHble yueOHBIE NPEIMETHI,
n3yyaeMmble Ha YIIIyOJE€HHOM YpOBHE, SIBJISIIOTCS criocoOoM auddepeHimanuu
o0y4eHUsT Ha ypOBHE CpeHEro oOIIero o0pa3oBaHHUs M MPU3BAHBI OOCCIICUUTH
IPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpeIHUM OOLIUM, CpEeIHUM
npodeccuoHaIbHBIM M BBICIIUM 00pa3oBaHHeM. B To ke BpeMs KaXKIbIi U3 3TUX
y4eOHBIX TPEIMETOB JOJIKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHUE
oOpa3oBaTelbHBIX, BOCHHUTATENbHBIX W PAa3BUBAIOLIMX 3a/lay, CBS3aHHBIX C
npodopreHTaleil 00yJarmuxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM
00JlacTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OWMOJIOTHUEH, MEIMIIMHOM, KOJIOTHEH,
NICUXOJIOTHUEHN, CHOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeameTy «buonorusi» ma€t mpencraBieHUE O
HeNMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpUpPOBaHHME IO pas3fenaM M TeMaM, paclpelesieHne 0 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HW3Y4YeHHEM OHOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPHUBACTCS
HAIPABJICHHOCTh HAa  MOCJENYyIollee pa3BUTHE OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KWU3HM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHHs H B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii mpeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopa3oBaHUs
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacmMpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
IE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOTIOLIUOHHOTO YUEHHS U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro CoAepX aHUsl COCTABISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3dmoxkHa Takxke HMHTErpamus OMOJIOTMYECKMX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPHU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M HSBOJIOIMOHHBIA TMOAXOIbI K W3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OHMOJIOTUH, ASMOPHUOIOTHU U
OMOJIOTUN PA3BUTHUSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYaroNIUXCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX TOCTHXKEHUSIX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMH Hapsay co
3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOI0 MaTepHaja B COACPKAHUU MPOTPAMMBI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B PELICHUE BAKHEHUIINX OMOJIOrMYECKUX U SKOJIOTHYECKUX MPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCII0JIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECa K ONpeNeaEHHON 0bsacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

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

OCBOCHHUE OOYYaIOIIUMUCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHMM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3ud M OCOOCHHOCTSIX OWOJIOTHYECKUX CHUCTEM (KJICTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

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

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U  COIMAIBLHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH MH(EKIIMOHHBIX 3a00JICBaHMM, MPaBWIa MOBEACHUS B IPHUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0YYAIOIMIMXCS WHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMpoOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOTIOTUYECKOTO WCCIIeTIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a71a4, MOJCIUPOBAHUS OMOJOTHIECKUX
00BEKTOB U TIPOIIECCOB;

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



TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYyphl TIOBEACHHS B TIPHUPOJE;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOJIONONIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXarolmux Jrojeid  (coOmromeHuss Mep NpoPuiIakTUKu — 3a00JieBaHUMH,
oOecrieueHre OC30MACHOCTH JKHU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAITHSAX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YCJOBHMH  JUIi  OCO3HAaHHOTO  BBIOOpa  OOydYarOIUMUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA MU3y4YeHHE OWOJIOTMH Ha YIIIYyOJIEHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIICCTBISICTCS C YYETOM CHEIM(PUKH €ro COJACPKaHWS W HAMPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABJIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpakTUueckux pador. Takxke ywacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



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.  buojornueckue  HaykM W HU3y4aeMble UMM TIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeEJIOBEKAa: MEIMUIMHE, CEJIbCKOM XO35iCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IIE€JIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckor Hayku. HaOmiomenue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OLlEHKa JOCTOBEPHOCTH MOJTYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MpPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIE NOJIOKEHUSI COBPEMEHHOW KIIETOUYHOU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas Mukpockonus. Kougoxanvuas 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 METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX 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 m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kiaccudukamus  OenIKOB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kitaccudukanus Tunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHune HyKIE€HMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHbIE MEPEHOCYUKHU, UX (DYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa U TPOCTPAHCTBEHHOM CTPYKTYphl Ouomoisekyn. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin 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», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemiecTtBa B cocTaBe OpraHu3MoB», «CTpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «O0HapykeHHe OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

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



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (mazmanemma). CTpykTypa IUIa3MaTH4YeCKON
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHJOLMTO3: MUHOUUTO3, (paroruTo3. Jk3ouuto3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutommazma. [uto3ome. [lutockener. [IBuxenue nurormiazMbl. OpraHoUAbI
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbaxku, JTU30COMBI, UX CTpoeHuEe U (yHKUHMHU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'mankuii  (arpaHylspHbIN)  DHAOIJIA3MATUYECKHU I
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KJIETKU:  MUTOXOHJPUH,  IUJIACTHUJIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
neHtp. CrTpoeHune © JBUKEHHE JKTYTUKOB U pecHUYeK. MUKpOTpyOOUKHu
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

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

Kiterounble BkntoueHusi. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK 3yKapHOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OOopymoBaHHe: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTCIIBHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBaHue masMoiiM3a M 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(HBIM M TETEpOTPOHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHTBl, MX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUSA.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli pomocunme3 y baxkmepuu. Ceemocodbuparoujue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaueHue (HOTOCHHTE3A.

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

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
UCIOJIb30BAaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

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

buonornueckoe okucneHue, WK KIETOYHOE AbIXaHue. Poap MUTOXOHIpUi B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DP(HEKTUBHOCTh SJHEPTreTUUECKOTr0 OOMEHa.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHue 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 «/3ydueHue (HepMEHTATUBHOIO paCIICIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacnencrBeHHass uH(opManus M peajin3anus eé B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. 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. Perymsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

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

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUx 0anHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



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 mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUM (TPEMUTOTHUUECKHI) Tepruoabl HUHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

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

Perynsuusa mMuTOoTHYECKOro IMKIA KIETKH. [Iporpammmupyemasi KiieTodHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
KiemKkay — ououngpopmamuieckue mooeau QYHKYUOHUPOBAHUS KIEMKHU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TkKaHu, oOpra"el U
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YEJIOBEKA. THIBI KMUBOTHBIX TKAHEW: 3MUTEIUAIIbHASA,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMBbI OPTraHOB KUBOTHBIX U UesioBeKa. DYHKIIMHA OPraHOB U CUCTEM OPraHOB.

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

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, XKTYTUKOBOE, peCcHHUYHOE. JIBM)KEHHE MHOTOKIETOYHBIX PACTECHUIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHUsMHU. lIuTtanue xuBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. J{pixanue »KuBOTHBIX. Jluddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YejaoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y MOTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepare,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosd. Opranbl BblaenaeHusa. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune u (QpyHKIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX HPOU3BOAHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posib BpoKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pedraekropHas peryiasiuus y S>KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsius U SHIOKPUHHAs CHUCTEMA >KUBOTHBIX M UYEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabnmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TkKaHW JKUBOTHBIX», «CKENET YeI0BEKAY,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHHUS  PACTCHUIY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbiKatomuxcsi»,  «HepBuas  cucrema  ntuny», «HepBHas — cucrtema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
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 YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OelKOB O] JeHCTBUEM (PEPMEHTOB, 00OpYyAOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O 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

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) 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 CMbICi
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »uBOTHBIX. [10y10BBIE KENE3bI.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBrayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTUSl — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposaHwoe Opobnenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHA CTPOCHUS JKMBOTHOIO KaK pPE3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ metamopdo3oM y OEClO3BOHOYHBIX H
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHesa uenoBeka. CTapeHue U CMEPTh KaK
OMOJOrMYEeCKUe MPOLIECCHI.

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

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMHJIOMOHAIbD, «Pa3MHOXEHUE BBIJIEHBI»,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zBuTne narymku», «J/{BOoilHOE OIJIOJOTBOPEHHE y LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpenapaTbl SHUIEKICTOK U
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB pPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
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, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJieJIbHbIE TE€HbI, AJIbTEPHATHUBHBIE NPU3HAKW, JOMUHAHTHBIA W PELECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
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: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemuBanue. [I[pomMexyTouHbI XxapakTep HacaeqOBaHUS.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

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

CuermienHoe HacienoBanue rnpusHakoB. Paborel T. Moprana. CuermieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M TeTepOorameTHhIM I0JI. ['eHeTndeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'€HOB.
KomnniementapHocts. Onuctas. [lonumepus.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOHMOMY». ['eHeTHMYecKue acmheKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

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



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

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

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3menunBOoCTh Mpu3HaKkoB. KayecTBEHHbIE M KOJUYECTBEHHBIE MPU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psn u BapuanmonHas kpusas (B. HMoranncen). CpoiicTBa MoauduKanmoHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POIb KOMOMHATUBHON N3MEHUMBOCTH B CO3JIaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToIia3sMaTuyeckue Mytanuu. CoMaTHYeCcKrWe M TOJoBble MyTanuu. [IpuuuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPONb INUSEHEMUYECKUX HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas W3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



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

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEHN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

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

Tema 14. I'eneTuka 4esioBeKa

Kapuorun uenoBeka. MexayHapoaHas HporpaMMa HUCCIEIOBaHUS TE€HOMaA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpYsKarolen cpeasl. ['eHeTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opranusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#uBOTHbIX. CopT, mOpojaa, mTaMM. 3aKOH TOMOJIOTMYECKHUX PSJIO0B B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
mpou3BoAUTENEeH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OICHKU
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opm opranuzmoB. Mcnonb3oBaHWE TE€HOMHOIO PpEJAKTUPOBAHUSA M METOOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WKW ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Mcnons3oBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX  poJaMYed Il CO3/laHdusl  HOBBIX COPTOB U THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCLeO008aHUI,
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 u cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTOOOPA3Usi KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

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

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTeXHONIOTHsA:  XJIeOOMEeUeHHe, TMONyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

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



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtuueckas rubOpuau3anuss M COMATHYECKHI
sMmOpuorene3. Mcmonb3oBaHWe TramiougoB B celeKuuu pacteHuil. llonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

Coznlanve BEKTOPHBIX BAaKIMH C IIEJIbI0 OOecredeHuss KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnuiel u cxembl: «lcnonb3oBaHWEe MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

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  OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass JBOJIIOLMOHHAA  Ouosiorus. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

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

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapmipyta nyremectsust Y. lapsuna», «Haxoaku Y. [JapBunay, «DopmMbr 00pr0ObI
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 IBOJIFOLIUM.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBJIEHHWE. 3aKOH
reHeTudyeckoro paHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatens. JDgpgdexm Oymuliounozo eopaviuika. CHUdbCEHUE 2eHemuuecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBennbiii oTOOp — HampaBisomuii  (Gaktop »Bomonuu. Dopmel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BosnukHoBeHne — mpucnocoOneHuit y  opraHusmoB.  Apomopho3bpl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOIIOIMU. M3omsauus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



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

Mexanu3Mbl pOpMUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW 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, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTHMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«'eorpadmyeckass M30JSALUS  JTUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbil MenaHu3M», «KuBbie nckomaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpesxaaroias OKpacka AKUBOTHBIX,
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IKOJOTUYECKOE BHA000pa30BaHHE BHUIOB CHUHHUIDY,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJIM3KUX BHUAOB, 0Opa30BaBIINXCS
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

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uszydeHus sBomronun. CpaBHeHHe QIIOpPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emnu. Bujbr-
SHIEMHUKHU U PEIIUKTHI.



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

XPpOMOCOMHBIE MYTAIMU U IBOJIOLMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «DUTOTCHETUYECKUN P JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ aHAJIOTMYHBIE OpraHb», «PyaIuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIPOBEPKEHUE onbITaMu O.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKas OBOJTIONMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB u3 Heopranuueckux. OmeiTr C. Mumnepa u I'. FOpu.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza 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 MPOTOKIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHOJIOTHs. ['e0XpOHOIOrHUYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacrenui. Bpixon pacreHut Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TumoB. llepBbie Xop/oBbIE )KUBOTHBIE. JKH3Hb B BOJIE€. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30W. OOmas  XapakTepucTHKa KJIuMata W
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKHE KPHU3UCHI Hpouioro. ITpuduHsl u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

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. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMO3apokIeHUs Ku3HuW», «Cxema ombiTa C. Mumnepa, I'. HOpwn»,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactrenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOJOPOCIH,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOJHEIC,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KallHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMAa OPTaHUYECKOTO MUPAy.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJICKIIUM OKAaMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMBIX, MYJSIKH OPraHUYEeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun anTponoaorud. MeTo bl aHTpONOJIOT U H.

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

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, ($hU3M0JI0T0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxymue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOJIOTUYECKHE, COIMANIbHBIE.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpeakH jrofeid. UenoBek ymenbld, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YelnoBEeK pa3yMHBI COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



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

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu paccelieHHs YeIoBeKa IO IUIaHETE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuInHapHbple  MeToJbl B (usuueckoit  (OMOJIOTHYECKONN)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToptpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenblii», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTypbl TPEJAKOB dYeJIOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEb KUCTU YeJIOBeKa M KHCTH
IIMMITIaH3€, MOJEIN TOpCca MPEJKOB YeIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaou

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



Meronbl 3konoruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTMHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dYesnoBedecTBa ¢ npuponod. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, 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 U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornoreHHbie. O01me
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanust pacTeHHH MO OTHOLIEHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3eMHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT ~ TOMAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rogu4yHble pUTMbL. [IpHCIIOCOOIIEHHOCTE OPraHM3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3aUMOJieHcTBUSL  (Tommyeckue,  (Qopuueckue, ¢dalOpuyeckue). 3HaYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TermIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jieca», « IKOocUCTeMa 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 PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, oTHocsImMXCA K Turpodutam, kcepoduram, mezoduram, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (POPM, KOJUICKIIMU
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH pACTeHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEW OUOJIOTUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OLeHKa YUCIECHHOCTH MOMYJISINH.
JIluHamuKa momysnsauMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAN IOIMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUYECKUE CTPATETUH BUAOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
MoOJieNb 3Kojornueckor Humm Jx.J. XaruumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huid. [loreHunanbpHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsiuuid. Apeanbl BUAOB. Buabl M MX KU3HEHHbBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  nomyisiuun», «Bo3pacTHeie  mupaMuibl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )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 OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHCTEME: IPOAYLCHTBHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeM  JKOCUCTEMBI.  buomacca ©W  MPOIYKIHA.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCeIl, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpa3ue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBI. DKocucmemsbl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

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

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30uhpuxamopos (Kirouegvix
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Toptper: A. Ix. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocHucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKonoruyeckas nupamua OroMacch», «IKOJOTHUECKas MUpaMUia SHEPTUMY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

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

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
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 — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



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

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

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OUOMBI CYIIIU:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHI[HAIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpuposae», «KpyroBopor kuciopoga B HpupoJe»,
«KpyroBopot Boabl B mpupojae», «OcHOBHbIe OMOMBI cyimny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
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 cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIbHBIA U KMBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUYECTBA WM IPHUPOJIBIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoanuro OMOenbHLIX U008 u oKkocucmem. OcHogvl



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENIN YIPaBIIEMOT0 MUPAy.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOTPAMMBI MO OHOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejieHanpasienHoe pazeumiue BHYTPEHHHUX YOEXKICHUW JIMYHOCTU 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 OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIeMy IOKOJCHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
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 BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TEHHOCTSIM POCCHICKOTO OOIEeCTBa, PACHIUPEHHE >XH3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOI0 OOIIECTRA;

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



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

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

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

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

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

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HA4YEeHHs] OHOJOTMM B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHMUE TYXOBHBIX [IEHHOCTEW POCCUMCKOr0 HApO/Ia;

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

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
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 TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

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

OCO3HAHUE TMOCIEICTBUM U HENPHUATHUSI BPEIHBIX NMPUBBIUCK (yMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIIHLHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0 W C€aMOOOpa30OBaHHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX TMOCJIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHUH MPOOJIeM, CBS3aHHBIX C PpalMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMpPUSITHBIE SKOJOTHYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTLHOCTH HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTH HKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKdh, OCO3HaHUS €€ poJu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIi COBPEMEHHOW ITUBHWIIM3AIINHN:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIHPHOW IPpaMOTHOCTH OOydYarouuxcs, GopMUpyeMoit
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOMSAIINX B HEM HM3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LEHHOCTH HAYYHOH JMESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHWI MO OHOJIOTUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClIeloBaHue,  HaOJIOJIeHHe,  HM3MEpPEHHe,  JKCIEpUMEHT W JIpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS W  yHHBEpPCAJIbHBIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBHS, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC YICOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

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

UCITOJIH30BaTh OMOJIOTHYECKHUE MMOHATHS U1 0OBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



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

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aUMOICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMEHCHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIMATBHBIX IPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJW3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh 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
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;

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

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAINH (TEKCTEe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTHBHOT'O MCIIOJB30BaHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii HMHPOpMANMEW: TPUMEHATH XUMHYECKHE, (HU3ndYecKkue W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

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

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaraeMoit
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOM 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 IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JIEUCTBUA M0 €€ IOCTMIKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

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

npeajaraTb HOBBIE MPOEKTHI, OIEHUBAaTh WJAEU C TO3UIMKU HOBHU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJ1aieHNe YHUBEPCAJIbHBIMHU PeryJsTUBHBIMU J€iCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEMCTBUSIX M IMOCTYIKAX MO OTHOIIEHWIO K KHUBOU MpUpoOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSATEJILHO  COCTABJIATH IUIAH pElIeHHs] MpoOJeMbl C  y4€ToOM
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 pEeLICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHThl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha obOecredeHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUN U MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

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

c(hOpMHPOBAaHHOCTh 3HAHUW O MeCT€ W pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHOJIOTMYECKMX 3HAHMK, KOTOpas BKIJIFOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, 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), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOUN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (OMHCAaHUE, HU3MEpPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacCTEHUI, >XUBOTHBIX, YEJIOBEKa, IPOIECCOB KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3A U XEMOCHHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBS3H MEXKIY OpPraHOMJAMHU KIETKH H UX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BeIIEeCTB, dTallaMHU KJIETOYHOTO IIMKJIA W )KH3HECHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIUE apTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB 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 OCHOBAHHH TOJYYEHHBIX PE3YJIbTATOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MX IKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, (GOpMYyIUpPYS LEdb HCCIEIOBaHMS, AHAJIU3UPOBATH IOJYUYECHHBIC
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPENCTaBISATH  TMOJNYYCHHBIC  Pe3ydbTaThl Ha  yUYCHHYECKHX
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 Oynymiell mpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B  OpraHu3alUsx CpeaHEro
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 (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcUCTeMma, Ouocdepa), OHOJOTHYECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxojactsa K. M. boapa), mpaBuna (munumyma 1O. JluOuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, U3MepeHue, HaONIOJCHHE, SKCIEPUMEHT), CIOcOO0aMHu BBISBICHHUS |
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOT O
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXIY MPOLECCAMH SBOJIOLNH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM 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,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHUYECCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpejbl OOUTaHUs, CTUHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1a9H, BBISBISATH TPHUYNHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
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
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
OKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
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 OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YrayONsiTh TO3HABAaTEIbHBIM WHTEpEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
https://m.edso0.ru/863e5646
1 buonorus kak Hayka 1
https://m.edso0.ru/863e5646
2 JKuBbie cucTeMbl U UX U3yYEHUE 2
https://m.edso0.ru/863e5646
3 buonorus knetku 2 0.5
https://m.edso0.ru/863e5646
4 XuUMHUYecKasi OpraHu3arus KISeTKU 10 1
https://m.eds00.ru/863e5646
5 Crpoenue u GyHKIHUU KIETKU 8 2
https://m.eds00.ru/863e5646
5 OOMeH BellecTB U MpeBpallieHne YHEPTHH B 9 1

KJICTKE



https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

Hacnencreennas ungopmans u

https://m.eds00.ru/863e5646

7 ) 9 0.5
peaym3anus €€ B KJIETKE
https://m.edso00.ru/863e5646
8 JKM3HEHHBIA IHUKIT KIETKA 6 1
https://m.edso00.ru/863e5646
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
https://m.edso00.ru/863e5646
10 Pa3mHOeHne u pa3zBUTHE OPraHU3MOB 8 1.5
https://m.edso00.ru/863e5646
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 5 05
M3MEHYUBOCTH OPTaHU3MOB '
https://m.edso00.ru/863e5646
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
https://m.edso0.ru/863e5646
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
https://m.edso00.ru/863e5646
14 I'enetuka demoBeka 3 0.5



https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

https://m.eds00.ru/863e5646

15 Cenekuusi opraHu3MOB 4 1
https://m.edso00.ru/863e5646
16 BuorexHomorua u cuaTeTUYECKasA OMOJIOTUS 4
https://m.edso00.ru/863e5646
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 13



https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbnbie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
https://m.edso0.ru/863e5646
1 3apok/ieHue U pa3BUTHE IBOJIOLUOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
https://m.edso0.ru/863e5646
2 MukposBontonus U €€ pe3yabTaThbl 14 2
https://m.edso0.ru/863e5646
3 MakposBotonus U €€ pe3yabTaThl 6
https://m.edso0.ru/863e5646
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha 15 15
3emuie
https://m.edso0.ru/863e5646
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTCHES 10 1
DKOJIOTUsl — HayKa O B3aMMOOTHOILICHUSAX https://m.eds00.ru/863e5646
6 OpPraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
7 Opranu3smel ¥ cpesia OOuTaHus 9 15 https://m.edso0.ru/863e5646



https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

https://m.eds00.ru/863e5646

8 DKOJIOTHS BUJOB U TOIYJISIIINI 9 0.5
https://m.edso0.ru/863e5646
9 DKOJIOTHS COOOIIECTB. IKOJOTUUECKUE 12 05
CHUCTEMBI
https://m.edso0.ru/863e5646
10 Bbuocdepa — rimobanbpHast SKocUCTEMA 6
https://m.edso0.ru/863e5646
11 UYenoBek u oKpyxaromias cpeaa 6
https://m.edso0.ru/863e5646
12 PezepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646
https://m.edsoo.ru/863e5646

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoaunyecTrBo
N /it Tema ypoka YACOB DJIeKTpOHHbBbIE (P POBLIE
o0pa3oBaTejibHbIE pecypChl
Bcero
1 bronorus kak KOMIUIEKCHAsI HAyKa M KakK 9acTh 1 httos://lesson.edu.ru/06/772class=77
COBPEMEHHOTO OO0ITECTBA
JKuBbI€ CHCTEMBI 1 KX CBOMCTBA 1 https://lesson.edu.ru/06/77?class=77
YpoBHEBast OpraHu3anus )KUBbIX CUCTEM 1 https://lesson.edu.ru/06/77?class=77
4 HcTopust OTKPBITHS B M3ydeHus KieTku. KieTounas 1 httos://lesson.edu.ru/06/772class=77
Teopus
MeToapl MOJIEKYISIPHOHN U KJIETOYHON OMOJIOTHH.
5 [TpakTrueckas padota «M3yueHrne METOI0B KIECTOUYHON 1 https://lesson.edu.ru/06/772class=77
ounosorun (xpomarorpadusi, 3meKTpodopes,
muddepennnansaoe nentpudyruposanue, [TLP)»
XHUMHUYECKUH COCTAB KIETKH 1 https://lesson.edu.ru/06/77?class=77
MuHepanbHbIC BEIIECTBa KIETKU, UX OMOJIOTHYECKast POJIb 1 https://lesson.edu.ru/06/77?class=77
Opranuyeckue BellecTBa KiIeTkn — Oenku. JlaboparopHas
8 pabota «O6HapykeHue 6eIKOB ¢ TOMOIIbIO KAYeCTBEHHBIX 1 https://lesson.edu.ru/06/77?class=77
peaxiuin»
9 CpoiicTBa, knaccudukaius 1 QyHKIUU OEITKOB 1 https://lesson.edu.ru/06/77?class=77
10 Oprannyeckue BEIECTBA KIETKH — YIIJIEBOIbI 1 https://lesson.edu.ru/06/77?class=77
11 Oprannyeckue BEeUeCTBA KIETKH — JIUIUAbI 1 https://lesson.edu.ru/06/77?class=77
12 Hykneunossie kuciotsl. JJHK u PHK. JIaGoparophas 1 https://lesson.edu.ru/06/772class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

pabota «MccienoBanue HyKJICHHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3IMUHbIX OPraHU3MOB»

Crpoenne u pyakun ATD. [Ipyrue

13 nyxneosurpudocdarsr (HTD) https://lesson.edu.ru/06/77?class=77

14 Cexpennpopanie IHK. Metoze! renomsiit, https://lesson.edu.ru/06/77?class=77
TPAHCKPHUIITOMUKH, TTPOTCOMUKH

15 MeToapl CTPYKTYpHOU OHOJIOTHN https://lesson.edu.ru/06/77?class=77

16 Tunsl knetok. [IpokapuoTnueckas KieTka https://lesson.edu.ru/06/77?class=77

17 Crpoenue 3y1<ap1z10mqeuc1<oﬁ KJIETKH. I:IpaKTI/IquKaSI httos://lesson.edu.ru/06/772class=77
pabota «/3ydeHune CBONCTB KJIETOYHOU MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapar KIeTKH https://lesson.edu.ru/06/77?class=77
OnHomeMOpanHbIe OpraHou bl KieTku. [IpakTrudeckas

19 pabota «/3ydeHue ABUKEHUS IUTOTIIIA3MbI B https://lesson.edu.ru/06/77?class=77
PaCTUTEIBHBIX KIETKaX)»
[TomyaBTOHOMHBIE OPTraHOU/IBI KJIETKU: MUTOXOHJIPHH,

20 mactuapl. JlabopatopHas padora «ccnenoBanue https://lesson.edu.ru/06/77?class=77
IJ1a3MOJIN3a U JCTIa3MOJIN3a B PACTUTENBHBIX KIETKaX»

21 HememOpaHHbIe OpraHOU bl KJIETKH https://lesson.edu.ru/06/77?class=77

22 Crpoenue u GyHKIUH sapa https://lesson.edu.ru/06/77?class=77
CpaBHuUTENbHASA XapaKTEPUCTHUKA KIETOK SYKApHUOT.

23 JlaboparopHas pabota «/3yuenue cTpoeHus KIETOK https://lesson.edu.ru/06/77?class=77
Pa3IMYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIUS — JBE CTOPOHBI

24 MeTabonu3ma. Tunsl oOMeHa BemeciTB. JIaGopatopHas httos://lesson.edu.ru/06/772class=77
pabota «/3ydyeHne KaTaTuTHYECKON aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUIa3bl WK KaTajaa3bl)»

25 @epMEeHTAaTUBHBIN XapakTep PeaKLuid KIETOYHOIO https://lesson.edu.ru/06/77?class=77



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

Mmetabonusma. Jlabopatopuas pabdora «3yuenue
(epMEeHTAaTHBHOTO PACILIEIICHHs IIEPOKCHIA BOAOPOA B
PACTUTCIIBHBIX U )KUBOTHBIX KJICTKAX»

26 benku-akTuBaTOpHI ¥ OCIKU-UHTHOUTOPHI https://lesson.edu.ru/06/77?class=77
27 ABTOTPOGHBII TUTT OOMEHA BEIECTB https://lesson.edu.ru/06/77?class=77
28 doTocuHTE3 https://lesson.edu.ru/06/772class=77
29 Xemocunres. JJaboparopnas pabota «CpaBHEHUE httos://lesson.edu.ru/06/77 2class=77
MpoLEeccoB (POTOCUHTE3A U XEMOCHHTE3a»
30 AnasrpobOHbIe opranu3mbl. Buasl 6posxenus. JlaboparopHas htts://lesson.edu.ru/06/772class=77
pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JTBIXAHUS
AdpoOHBIE OpraHU3Mbl. JTalbl SHEPreTHUECKOTO 0OMEHa.
31 DHeprus MeMOpPaHHOTO IrpajiieHTa NpoTOoHOB. CUHTE3 https://lesson.edu.ru/06/77?class=77
AT®: Pabota nporonHoit AT®-cuHTa3BI
O0600meHne u cucreMaTu3ans 3Hagui o reMe "OOMeH
32 BCLLCCTB H NPCBPALLICHHE DHEPTHH B KIeTKC" / https://lesson.edu.ru/06/77?class=77
Kontponbras padoTa o teme "OOMEH BEIIECTB U
MpEBpAIlCHUE SHEPTUU B KJIETKE"
33 Peakun MatpuyHOrOo CHHTE3a https://lesson.edu.ru/06/77?class=77
34 Tpanckpunius — matpuuHbiil cuaTe3 PHK https://lesson.edu.ru/06/77?class=77
35 Tpancusmus u e€ 3tarnbl https://lesson.edu.ru/06/77?class=77
36 KomupoBanue amunokucnot. Pois pubocom B GuocuHTE3E httos://lesson.edu.ru/06/772class=77
Oenka
37 Opranu3zanus reHomMa y IpoKapuoT U 3yKapuoT https://lesson.edu.ru/06/77?class=77
38 MonekyisspHble MEXaHU3MBI DKCIIPECCUU T€HOB Y 3YKapUOT https://lesson.edu.ru/06/77?class=77
Bupychel — HekneTouHble (OPMBI )KUZHU U OOIUTaTHBIE
39 napasutsl. [Ipaktudeckas padora «Co3ganue MoaeIu https://lesson.edu.ru/06/77?class=77

BHpYCa»



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

40 BupycHbie 3a0071¢BaHUs Ye€TI0OBEKA, JKUBOTHBIX, PACTEHUN 1 https://lesson.edu.ru/06/77?class=77
41 HanorexHoigoruu B OMOJIOTUY U MEAUITMHE 1 https://lesson.edu.ru/06/77?class=77
42 JKu3HeHHBIN IUKIT KIETKHA 1 https://lesson.edu.ru/06/77?class=77
43 Marpuunslii cunates JJHK 1 https://lesson.edu.ru/06/77?class=77
XpomocoMsl. JTaboparopHast padora «M3yueHne XxpoMocoM
44 p patop P yi p 1 https://lesson.edu.ru/06/77?class=77
Ha TOTOBBIX MUKPOTIpETIapaTax»
45 Jlenenue KJI€TKH — MHUTO3 1 https://lesson.edu.ru/06/77?class=77
Tunsl kietok. Kapuokunes u nutokuHes. Perymsus
’KM3HEHHOTO0 LHKIa KiIeToK. JlTaboparopHas padorta
46 patop p 1 https://lesson.edu.ru/06/772class=77
«Habmronenne MuTO3a B KJIETKaX KOHYMKA KOpEITKa JyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O000111eHNE U CUCTEMATHU3aIlUs 3HAHUH 110 TEMaM
"HacmeacTtBeHHas nHGOpMAaINS U peain3ais e B
47 "H \ (%) palt P | B 1 https://lesson.edu.ru/06/77?class=77
kietke", "YKuznennsiid nuki kietku" / KoHTposibHas
pabora o Teme "Peakuuu MaTpuyHOTO CUHTE3a"
48 Opranmu3M Kak eMHOE 11eJI0¢ 1 https://lesson.edu.ru/06/77?class=77
Tkanu pacrenunii. JJabopatopuas padota «/3yueHne
49 “p . patop p yi 1 https://lesson.edu.ru/06/77?class=77
TKaHEH pacTeHHI»
Tkanu >KMBOTHBIX U yesioBeKa. JlaboparopHas padora
50 . patop p 1 https://lesson.edu.ru/06/77?class=77
«M3yuyeHne TKaHel KUBOTHBIX»
Oprausl. CucreMsl opranos. JlabopatopHas padboTta
51 p p patop p 1 https://lesson.edu.ru/06/772class=77
«3yueHne opraHoB IIBETKOBOTO PACTCHHSD)
52 Ornopa Tena opraHu3MoB 1 https://lesson.edu.ru/06/77?class=77
53 JIBUKEHNE OPraHU3MOB 1 https://lesson.edu.ru/06/77?class=77
54 IIntanue oprann3mMoB 1 https://lesson.edu.ru/06/772class=77
IInTanne MO3BOHOYHEBIX )KUBOTHEIX. [IHIieBapuTenbpHas
55 tesap 1 https://lesson.edu.ru/06/772class=77

CUCTEMA YCIIOBCKA



https://lesson.edu.ru/06/77?class=77
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https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77

56 JIpIxaHue OpraHu3MoB 1 https://lesson.edu.ru/06/77?class=77

o7 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1 https://lesson.edu.ru/06/77?class=77

58 TpaHCOPT BELIECTB y OPraHU3MOB 1 https://lesson.edu.ru/06/77?class=77

59 KpoBeHocHas cuctema mo3BOHOYHBIX )KHBOTHBIX U 1 httos://lesson.edu.ru/06/772class=77
YeJoBeKa

60 Brigenenue y opraHu3smMoB 1 https://lesson.edu.ru/06/77class=77

61 3ammTa y OpraHu3MOB 1 https://lesson.edu.ru/06/77?class=77

62 NmMmyHHas cuctema uegoBeka 1 https://lesson.edu.ru/06/77?class=77

63 PaznpaxuMocTh 1 peryisius y OpraHu3MoB 1 https://lesson.edu.ru/06/77?class=77

64 I'yvmopanbiast peryJtiis i SHIOKPHHHas CHETEMa 1 https://lesson.edu.ru/06/77?class=77
YKUBOTHBIX U YEJIOBEKA

65 ®opMBbI pa3MHOKEHHUS OPraHU3MOB 1 https://lesson.edu.ru/06/772class=77

66 [TonoBoe pa3zmMHOXKEHUE 1 https://lesson.edu.ru/06/77?class=77

67 Meiios 1 https://lesson.edu.ru/06/77?class=77
I"ameTorenes3. O6pazoBaHue U pa3BUTHE TIOJIOBBIX KIIETOK.

68 JlaGopaTopHas pabota «/3y4eHue CTpOCHHUS MMOJIOBBIX 1 https://lesson.edu.ru/06/77?class=77
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

69 NHnuBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 1 https://lesson.edu.ru/06/77?class=77

70 3akJiaJika OpraHoB M TKaHEH U3 3apOJIbIIIEBBIX JTUCTKOB 1 https://lesson.edu.ru/06/77?class=77
Poct u pa3zButue xxuBoTHBIX. JJabopaTtopHas pabota

71 «BbIsIBJICHUE TPU3HAKOB CXOJCTBA 3aPOIbIIICH 1 https://lesson.edu.ru/06/77?class=77
MO3BOHOYHBIX KUBOTHBIX)
PazmHosxeHue u pazBurue pacrenuil. JJaboparopras

72 pabota «CTpoeHue OpraHoB Pa3MHOKEHUS BBICILINX 1 https://lesson.edu.ru/06/77?class=77
pacTeHun»

73 O06o061eHre u cucTeMaTu3als 3HaHu| 10 TeMe 1 https://lesson.edu.ru/06/77?class=77
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"Crpoenue u ¢pyHKIH opranu3MoB" / KoHTpoabHas
pabota no teme "Ctpoenue u GpyHKIUN OpaHU3MOB"

Hcropust cTaHOBJICHUS M pa3BUTHUS TCHETUKU KaK HAYKH.
OcHOBHBIE TIOHSTHS M CUMBOJIBI TeHETHKU. JlabopaTopHas

74 1 https://lesson.edu.ru/06/77?class=77
pabota «Jlpo3oduina kKak 00BEKT TeHETHISCKUX
HCCIICIOBAHUIN
3aKOHOMEPHOCTH HaCIICOBAHUS MTPU3HAKOB.
75 }?/[OHOFI/I6pI/I)1HOC ckpenmuBanue. [Ipaktuueckas padota 1 https://lesson.edu.ru/06/772class=77
N3ydenue pe3yapTaTOB MOHOTHOPUHOTO CKPEIIMBAHUS Y
po30¢uIH"
76 [uTonornyeckue 0CHOBBI MOHOTHOPUAHOTO CKPEIIMBAHUS 1 https://lesson.edu.ru/06/77?class=77
7 Anamsupylomee ckpetusarnue. Heroroe 1 https://lesson.edu.ru/06/77?class=77
JTOMHHHPOBAHUE
JurubpuaHoe ckpemmuBanue. [Ipaktnyueckas padora
78 «M3ydenne pe3ynbTaToOB JUTHOPUAHOTO CKPEIIMBAHUS Y 1 https://lesson.edu.ru/06/77?class=77
TPO30PHITBDY
79 [{uTonornyeckre OCHOBBI TUTUOPUTHOTO CKPEITUBAHMS 1 https://lesson.edu.ru/06/77?class=77
80 CuermieHHOe HacJIeI0BaHUE PU3HAKOB 1 https://lesson.edu.ru/06/77?class=77
81 XPpOMOCOMHAsI TEOPHS HACIICICTBEHHOCTH 1 https://lesson.edu.ru/06/77?class=77
82 ['eneTuka mosa 1 https://lesson.edu.ru/06/77?class=77
83 ['eHOTHI KakK IIEIOCTHAS CUCTEMA 1 https://lesson.edu.ru/06/77?class=77
84 ['eHeTHMYECKUI KOHTPOJIb PA3BUTHS PACTCHHH, )KUBOTHBIX U 1 httos://lesson.edu.ru/06/772class=77
YeJIoBeKa
85 N3mMeHunBOCTh TpU3HAKOB. BUabl N3MEHUMBOCTH 1 https://lesson.edu.ru/06/77?class=77
86 MonudukanroHHas U3MEHYHUBOCTh 1 https://lesson.edu.ru/06/77?class=77
87 BapualnoHHELit pAZ it BApHAIHOHHA KpHBas 1 https://lesson.edu.ru/06/77?class=77

JIaGopatopHas pabota «VcciaenoBanue 3akOHOMEpHOCTEH
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MOAU(UKATMOHHON M3MeHunBoCcTH. [locTpoenue
BAPUALIMOHHOTO Psfia U BApUALIMOHHOM KPUBOI»

T'enoTunnueckast U3MEHUNBOCTh. KOMOWHATHBHAS

88 https://lesson.edu.ru/06/77?class=77
W3MCHUYUBOCTD
MyranmoHHas u3MeHYNBOCTh. IIpakTuueckas padora

89 vt P P https://lesson.edu.ru/06/77?class=77
«Mytauuu y 1po30Quiibl (Ha TOTOBBIX MUKPOIIPENapaTax)»
3aKOHOMEPHOCTH MYTAI[MOHHOTO TpoIecca. DMUTeHETHKA

90 P v P https://lesson.edu.ru/06/77?class=77
Y DTIIUTEHOMHUKA
O6o061menue u cucremaruzanus o reme "['eHeruka - Hayka

91 0 HACJIEJICTBEHHOCTH U U3MEHUYUBOCTH OPraHu3MoB" / https://lesson.edu.ru/06/77?class=77
KonTponsnas pabora no teme "I'eneruka”
I'eneruka yenoseka. [IpakTuueckas padota "CocraBienue

92 o https://lesson.edu.ru/06/77?class=77
Y aHaJu3 POJIOCIOBHOM

93 Metoapl MEIUIIMHCKON T'€HETUKHU https://lesson.edu.ru/06/77?class=77
3HaueHue MEIULIMHCKON TeHETUKU B IPEIOTBPALICHUH U

94 . p p https://lesson.edu.ru/06/77?class=77
JICYEHUHU TeHETUYEeCKNX 3a00JIeBaHUN YelloBeKa
OcHoBHble oHATUSA cenekiun. Jlaboparopnas paboTa

95 "N3ydyeHue copToB KyJIbTYPHBIX PACTECHUH U MOPOJ https://lesson.edu.ru/06/77?class=77
JOMAIIHUX KUBOTHBIX"
Merto bl celleKIIMOHHOM paboTel. JlabopatopHas padora

96 " P pu | PHAP https://lesson.edu.ru/06/77?class=77

N3ydeHne MeTo10B CENeKIIMH PACTEHUI
OCTIKEHUS CENIEKIIMU PACTEHUH U )KUBOTHBIX.

97 A ”p . https://lesson.edu.ru/06/77?class=77
[IpakTuueckas pabota "[IpuBuBKa pacTeHHit
CoxpaHeHue, U3y4eHHEe U UCTIOTb30BAHUE T€HETHUYECKUX

98 P > Y https://lesson.edu.ru/06/77?class=77
pecypcoB
buoTtexHonorHs Kak HayKa U OTpacib MPOU3BOJICTBA.

99 e P P https://lesson.edu.ru/06/77?class=77

[IpakTtuyeckas pabdorta "V3yueHre 0ObEKTOB
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ounorexHonorun"

100 OcHOBHBIC HaMPaBIICHUSI CHHTETUYCCKUI OMOJIOTHI 1 https://lesson.edu.ru/06/77?class=77

101 XpOMOCOMHAs U T€HHAas UHXEHEPUs 1 https://lesson.edu.ru/06/77?class=77

102 MenuiuHckre OMOTEXHOJIOTUH 1 https://lesson.edu.ru/06/77?class=77
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KVIACC

KoaunyecrBo
No /it Tema ypoxa YACOB DJIeKTpPOHHbBbIE (P POBLIE
o0pa3oBaTe/ibHbIE pecypChl
Bcero

OpouoronHas reopust Y. Jlapsuna 1 https://lesson.edu.ru/06/77?class=77
JBrxymuye cuiibl 3BOJIFOIMA BUAOB 1o Y. JlapBuHy 1 https://lesson.edu.ru/06/77?class=77

3 bopy6a sa CymeTBOBaHHe’ CCTECTBEHHELT I 1 https://lesson.edu.ru/06/77?class=77
HCKYCCTBEHHBIN 0TOOD

4 PopMHpPOBaHNE CHHTETUYECKOW TEOPHUH IBOIIOLAN 1 https://lesson.edu.ru/06/77?class=77

5 DTarnbl 3BOIOIMOHHOTO MPOIECCca: MUKPOIBOIIOIHS U 1 httos://lesson.edu.ru/06/772class=77
MaKpOIBOJIOITHS

6 [Tomynsammss — smeMeHTapHasi €IMHHIIA SBOJIOIUH 1 https://lesson.edu.ru/06/77?class=77
3akoH remetudeckoro pasHoBecus k. Xapau, B.

7 BaiinGepra. JlabopaTtopHas pabota «BpisiBieHue 1 https://lesson.edu.ru/06/77?class=77
W3MEHUYUBOCTH Y 0CO0€H OJTHOTO BUAA»
DneMeHTapHbIe (aKTOPBI SBOTIOLUN 1 https://lesson.edu.ru/06/77?class=77
Dddext ocHoBarenss. DPdexT OyTHIIOUHOTO TOPJIBIIIKA 1 https://lesson.edu.ru/06/77?class=77

10 Murparuu. M30msmuu nomyisiiuii: reorpadudeckas, 1 htts://lesson.edu.ru/06/772class=77
Oouonoruyeckas

11 EcrecTBeHHBIN 0TOOP — HampaBstonuid (hakTop IBOIOIUN 1 https://lesson.edu.ru/06/77?class=77

12 [TonoBoii oT6OP 1 https://lesson.edu.ru/06/77?class=77
[Ipucnoco61eHHOCTh OPraHU3MOB KaK pe3ylbTaT

13 MuKposBoJorun. Jlaboparopnas pabota «M3ydyenue 1 https://lesson.edu.ru/06/77?class=77
apoMop(}030B U UANOANANITAIINI Y pACTEHUH U )KUBOTHBIX)»

14 [Tpumeps! pUCIOCOOIEHUH Y OpraHU3MOB: 1 https://lesson.edu.ru/06/772class=77
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Mopdororudeckue, (HU3H0IOrHIecKre, OMOXUMHUYCCKUE,
noBeaeHueckue. JlabopatopHas padora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS 11€JIECO00PA3HOCTDY

Bup, ero xputepun u crpykrypa. Jlaboparopnas padota

15 1 https://lesson.edu.ru/06/77?class=77
«CpaBHEHHE BUJIOB 10 MOP(}OJIOTUUECKOMY KPUTEPUIO»

16 CrpykTypa BUAa 1 https://lesson.edu.ru/06/77?class=77

17 Bunoo6pazoBanue kak pe3yabTaT MUKPOIBOIIOINAN 1 https://lesson.edu.ru/06/77?class=77

18 CBs13b MUKPOIBOJIIOITUH U SITHIEMUOJIOTUT 1 https://lesson.edu.ru/06/77?class=77

19 Makponssomtonus. [TaneoHToIOrnyeckne MeTo bl N3y4eHUs 1 htts://lesson.edu.ru/06/772class=77
IBOJTFOITUHT

20 buoreorpaduueckue MeTO bl U3yUEHUS IBOJIIOLUH 1 https://lesson.edu.ru/06/77?class=77

21 DOMOpPHOJIOrMYeCKHUEe U CPAaBHUTETHLHO-MOP(]OTOrHyecKue 1 htts://lesson.edu.ru/06/772class=77
METO/IbI U3y4YEHHUSI SBOJIOLIUU

99 MouekynsapHo-reHeTHIecKue, OMOXUMHUYECKUE U 1 httos://lesson.edu.ru/06/772class=77
MaTeMaTH4YeCKHE METO bl U3yUEeHHSI SBOIOLUN

23 OO6mIre 3aKOHOMEPHOCTH YBOJTIOIUH 1 https://lesson.edu.ru/06/77?class=77

24 AnantuBHas paguanus. HepaBHOMepHOCTH TEMIIOB 1 httos://lesson.edu.ru/06/772class=77
IBOJTIOIHI

25 Haydnple runoTe3bl MpouCX0KISHUS KU3HA Ha 3emiie 1 https://lesson.edu.ru/06/77?class=77

26 JloHayuHBbIE NIPEACTABIEHHUS O 3aPOKACHUU KU3HU 1 https://lesson.edu.ru/06/77?class=77

27 OCHOBHBIE ATaIlbl HEOPraHUYECKOW IBOJIOIIUU 1 https://lesson.edu.ru/06/77?class=77

28 ['unoTe3sl 3apoKaACHUS KUZHH 1 https://lesson.edu.ru/06/77?class=77
Hctopust 3emau 1 Metoabl €€ uzydenus. JlaboparopHas

29 paboTa «3ydyeHue 1 onMcaHue UCKOIAEMBIX OCTaTKOB 1 https://lesson.edu.ru/06/77?class=77
JPEBHUX OPTaHU3MOBY»

30 HauanbHble 3Tanbl opraHu4ecKoil 3BOJIIOLINT 1 https://lesson.edu.ru/06/77?class=77
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31

OBOJIIOLUS DYKapHOT

https://lesson.edu.

ru/06/772class=77

OCHOBHBIC ATaIIbI 9BOJIIOLUHA PACTUTCIIBHOI'O MUpa.

32 [TpakTudeckas pabora «/3ydeHrne ocoOeHHOCTEH CTPOCHUS https://lesson.edu.ru/06/77?class=77
pacTeHUH pa3HbIX OTAEIIOBY

33 OCHOBHBIE ATaIbl SBOJIOLUN KUBOTHOTO MUpa https://lesson.edu.ru/06/77?class=77

34 OBoJonus )KzIBOTHBIX. [TpaxTnueckas padota «M3yuenue https://lesson.edu.ru/06/772class=77
0COOEHHOCTEMN CTPOCHMUSI IO3BOHOYHBIX KUBOTHBIX)

35 PazButuHe xu3HM Ha 3eMiie IO 3paM U IIEproIaM https://lesson.edu.ru/06/77?class=77

36 MaccoBbie BEIMUPaHUST — SKOJOTUYECKUE KPU3UCHI httos://lesson.edu.ru/06/772class=77
MPOIILIOTO

37 CoBpeMeHHBIN IKOJTOTUYECKUN KPU3UC, €r0 0COOEHHOCTH https://lesson.edu.ru/06/77?class=77

38 CoBpemMeHHas cucTemMa opranuaeckoro mupa. OCHOBHBIE httos://lesson.edu.ru/06/772class=77
CUCTeMaTUYEeCKUe TPYIIbl OPraHu3MOB
O060011eHne 1 cucTeMaTH3alys 3HaHUH 10 TeMaM

39 "MuUKpO3BOJIONHS U €€ pe3yabTathl”, "Makpo3BOIIONUS 1 https://lesson.edu.ru/06/77?class=77
ee pe3ynbrathl"/ KonTpoasHas pabota o teme "IBosorms"”

40 AHTpPOTIOJIOTHS — HayKa O YEJIOBEKe https://lesson.edu.ru/06/77?class=77

41 Pa3BuTure npeacraBieHuit 0 TPOUCXOKICHUH YEJIOBEKa https://lesson.edu.ru/06/77?class=77
MecTo yenoBeka B CUCTEME OPraHUYeCKOro MUpa.

42 JlaboparopHas padoTa «/3yueHue 0coOEHHOCTEH CTpOeHuUs https://lesson.edu.ru/06/77?class=77
CKeJeTa 4elIOBEKa, CBS3aHHBIX C MPSIMOXO0XKICHUEM)

43 JIBuKyIIKe CUJIbl aHTPOTIOTeHe3a https://lesson.edu.ru/06/77?class=77

44 CooTHolieHre OHOJIOTMYECKUX U COIIUANIBHBIX (DAKTOPOB B httos://lesson.edu.ru/06/772class=77
AHTPOIIOrEHE3E

45 OCHOBHBIE CTaJNH AHTPOTIOTEHE3a https://lesson.edu.ru/06/77?class=77

46 [Taneorenerrka 1 najseoreHOMHUKa https://lesson.edu.ru/06/77?class=77
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47 DBOJIIOISL COBPEMEHHOTO YeJIOBEKa 1 https://lesson.edu.ru/06/77?class=77
48 UYenoseueckue pachl. HpaIfTI/I‘ICCKaSI pabota «13yuenue 1 https://lesson.edu.ru/06/772class=77
9KOJIOTHYECKUX aJIANTAIIMIA YEITOBEKa»
49 MexIUCHUIITIMHAPHBIE METO 1Bl aHTPOTIOJIOTUU 1 https://lesson.edu.ru/06/77?class=77
50 3apoKeHNe U Pa3BUTHE IKOJIOTUHU 1 https://lesson.edu.ru/06/77?class=77
51 Mertonp! skonoruu. JlabopaTopHas pa6£)Ta «3yuenue 1 httos://lesson.edu.ru/06/772class=77
METO/I0B IKOJIOTUYECKUX HCCIIEOBAHUI
52 3HadeHne YKOJIOTMYECKUX 3HAHUN I YeJIOBEKA 1 https://lesson.edu.ru/06/77?class=77
53 Dxoyiorudeckue haKkToOphI 1 https://lesson.edu.ru/06/77?class=77
Abuotnueckue pakTopsl. CBET KakK 3KOJIOTUYECKHI paKTop.
54 JlabopaTtopHast pabota «BrIsiBIIeHHE TPUCTIOCOOIECHUHT 1 https://lesson.edu.ru/06/77?class=77
OPTaHW3MOB K BIIHSIHHIO CBETa)»
Abuotnyeckue daktopsl. Temmneparypa Kak SKOJIOTHUECKUN
55 (daktop. JlaboparopHas pabota «BrisiBIcHHE 1 https://lesson.edu.ru/06/77?class=77
MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHHUIO TEMIIEPATyPh»
AbuoTtndeckue hakTopbl. BraxxHOCTh Kak SKOJIOTHYECKUIN
56 (daktop. JlabopaTtopHas paboTa «AHATOMHUYECKUE 1 https://lesson.edu.ru/06/77?class=77
0COOCHHOCTH PAaCTEHUM U3 pa3HBIX MECT OOUTAHUSD»
57 Cpenpl 0OuTaHUS OPraHU3MOB 1 https://lesson.edu.ru/06/77?class=77
58 buonorudeckue puTMbl 1 https://lesson.edu.ru/06/77?class=77
59 JKuznennsie GopMBbI OpraHU3MOB 1 https://lesson.edu.ru/06/77?class=77
60 buotndeckue GpakTops 1 https://lesson.edu.ru/06/77?class=77
61 3HayeHne OMOTUYECKUX B3aUMOIEUCTBUN I 1 htts://lesson.edu.ru/06/772class=77
CYIIIECTBOBaHMS OPTaHU3MOB B Cpeie OOUTaHUS
62 OKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJISALNAN 1 https://lesson.edu.ru/06/77?class=77
63 OcHOBHBIE IOKA3aTeNN MONYJSLUNN: YACIEHHOCTD, 1 https://lesson.edu.ru/06/77?class=77
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IJIOTHOCTb, BO3PACTHAS U MOJIOBasi CTPYKTypa

OcHoBHBIE TIOKa3aTeNN NOMYJISALUN: POKIAEMOCTD, IPUPOCT,

64 1 https://lesson.edu.ru/06/77?class=77
TEMII POCTa, CMEPTHOCTh, MUTPALIAN
65 DKOJIOTHYECKasi CTPYKTYpa MOIMYJISIIIII 1 https://lesson.edu.ru/06/77?class=77
66 JlunaMuka OMyJISIUU U €€ perysius 1 https://lesson.edu.ru/06/77?class=77
Kpussle pocra unciieHHOCTH nomyisainun. Kpuseie
67 P P y p 1 https://lesson.edu.ru/06/77?class=77
BBDKUBAHUSA
Okonoruueckas Huia Buaa. JlaboparopHas padorta
68 A pu p p 1 https://lesson.edu.ru/06/772class=77
«[IpucrnocoOieHnst CeMsH PaCcTEHUH K PaCCEIICHUIO»
69 Bun xak cucrema nomynasuuit 1 https://lesson.edu.ru/06/77?class=77
70 3aKOHOMEPHOCTH MOBEJICHHUS U MUTPALlAN JKUBOTHBIX 1 https://lesson.edu.ru/06/77?class=77
71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1 https://lesson.edu.ru/06/77?class=77
72 DKoCHCTeMa KaK OTKPBITasi CUCTEMA 1 https://lesson.edu.ru/06/77?class=77
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHUH B IKOCUCTEME 1 https://lesson.edu.ru/06/77?class=77
74 OcCHOBHBIE TTOKA3aTEIN YKOCHCTEMBI 1 https://lesson.edu.ru/06/77?class=77
75 DKOJIOTHYECKUE TTUPAMUIBI 1 https://lesson.edu.ru/06/77?class=77
76 N3menenus cooO1ecTs — CyKIeCCUH 1 https://lesson.edu.ru/06/77?class=77
ITpupoaHbie DKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK.
77 pHpoA . pHp 1 https://lesson.edu.ru/06/772class=77
DKOCHUCTEMBI MOPEH M OKCAHOB
IIpupoanbie SKOCUCTEMBI. DKOCUCTEMBI T , JIECOB,
78 p pull yHAP 1 https://lesson.edu.ru/06/77?class=77
CTeTei, MyCThIHb
79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 https://lesson.edu.ru/06/77?class=77
VpoboskocucteMsl. ITpakTuueckas padota «M3ydyenue u
80 p p p ya 1 https://lesson.edu.ru/06/772class=77
omHcaHue ypOOoIKOCUCTEMBI»
3aKOHOMEPHOCTH (OPMHUPOBAHHS OCHOBHBIX
81 p (popmup 1 https://lesson.edu.ru/06/772class=77

B3aHUMOJICHCTBUI OpraHnu3MoOB B OKOCUCTEMAX
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MexaHn3Mbl BO3JEHCTBUSA 3arPSI3HEHUI Pa3HbIX TUIIOB Ha

82 CcyOOpraHM3MEHHOM, OPTaHHU3MEHHOM, TIOMYJISIIUOHHOM 1 1 https://lesson.edu.ru/06/77?class=77
KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmeruranerapaast 00071049Ka 3eMITu 1 https://lesson.edu.ru/06/77?class=77
84 VYuenue B. U. Bepuaackoro o 6uocdepe 1 https://lesson.edu.ru/06/77?class=77
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEPHI 1 https://lesson.edu.ru/06/77?class=77
86 KpyroBopoTsl BemiecTB 1 OMOTEOXUMUYECKUE ITUKITBI 1 https://lesson.edu.ru/06/77?class=77
87 3onanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH 1 https://lesson.edu.ru/06/77?class=77
88 YcrotunBoCcTh OMOChHEpHI 1 https://lesson.edu.ru/06/77?class=77
89 DKOJIOTHYECKHE KPUZUCHI U UX PUUHHBI 1 https://lesson.edu.ru/06/77?class=77
90 BosneticTBre yenoBeka Ha Ouochepy 1 https://lesson.edu.ru/06/77class=77
AHTpOTIOT€HHOE BO3/ICHCTBUE HA PACTUTEIIbHBIA 1
91 P B a p 1 https://lesson.edu.ru/06/77?class=77
KUBOTHBIA MHP
92 OxpaHa npupo bt 1 https://lesson.edu.ru/06/77?class=77
OCHOBHBIC TIPUHIHITBI YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA
93 pHHL Y P 1 https://lesson.edu.ru/06/77?class=77
Y TIPUPOIBI
ParnmonanbHOE TPUPOIOTIONIE30BAHUE U COXPAHEHHE
94 1 PHpoL P 1 https://lesson.edu.ru/06/77?class=77
OMOJIOTUYECKOTO pa3HOOOpa3us 3emin
95 O6006mmenue mo Teme «MUKPOIBOIIONHUS U €€ PE3yJIbTAThI» 1 https://lesson.edu.ru/06/77?class=77
96 O6061mmenue mo reme «MakpoIBOTIOIUS U €€ Pe3yabTaThD» 1 https://lesson.edu.ru/06/77?class=77
O606mmenue o teme «IIpoucxoxxaeHue u pa3BUTUE KU3HU
97 H P A P 1 https://lesson.edu.ru/06/77?class=77
Ha 3emiie»
O606mmenue o teme «IIpoucxoxaeHne yenoBeka —
98 1 https://lesson.edu.ru/06/77?class=77
aHTPOTIOTEHE3
O6o006meHue mo TeMe «IKOJIOTUs — HayKa O
99 i YK 1 https://lesson.edu.ru/06/77?class=77

B3aMMOOTHOIICHUAX OPTaHU3MOB»
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100 O6006menue o Teme «Opranu3Mbl U cpeia OOUTAHUSD) 1 https://lesson.edu.ru/06/77?class=77

101 O600611eHne 10 TeMe «DKOJIOTHUS BUJIOB U TOIYIISIIIHIDY 1 https://lesson.edu.ru/06/77?class=77

102 O6o06menue o Teme «brochepa — rmobdanbHAsI IKOCUCTEMAY 1 https://lesson.edu.ru/06/77?class=77
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102



https://lesson.edu.ru/06/77?class=77
https://lesson.edu.ru/06/77?class=77
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MUA TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsiEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

ChopmMupoBaHHOCTh 3HAHUW O MECT€ M POJU OHOJIOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMHupOBaHUHT COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUpPA, B MMO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUN JKU3HEHHO BAXKHBIX COIUAIBHO-ITHYECKUX, IKOHOMUYECKHUX,
9KOJIOTMYECKUX MPOOJieM Yel0BEYeCTBa, a TAKXKE B PEUICHUH BOIPOCOB
palMoOHAIBHOTO MPUPOIONOIB30BaHUS, B (POPMUPOBAHUN IIECHHOCTHOTO
OTHOIIIEHUSI K TIPUPOJie, OOIIECTBY, YEIOBEKY; O BKJIAJ€ POCCUMCKUX U

3apyOCKHBIX YIEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUA

Brnanenune cuctemoil 3HaHMM 00 OCHOBHBIX METOJIaX HAYYHOTO
MMO3HAHUS, HCIIOJIB3YEMBIX B OWOJIOTHYECKUX HCCIICIOBAHUSAX >KHBBIX
OOBEKTOB M  JKOCHUCTEM (OMHCaHWEe, W3MEpPEHHE, IPOBEIACHHUE
HaOMIOZICHUH); Ccrmoco0amMu BBISBJCHUS M OIEHKH aHTPOTIOTE€HHBIX
W3MEHEHUU B MPUPO/IE.

YMeHHe BBIIBUTATh THUIIOTE3BI, MPOBEPSATH UX AKCIIEPUMEHTAIbLHBIMU
cpenctBamu, (GOpMyIUpys IeNb  HMCCIECNOBAaHUS, aHAIM3UPOBATh
MOJTYYCHHBIC PE3YIIbTAThl U JIETaTh BHIBOIBI.

BrisiBieHHe  3aBUCHMOCTH  MEXAY HCCIACAYEMBIMH  BEIHMYMHAMH,
0OBSCHCHHUE TIOJIYYCHHBIX PE3YJIBTATOB U (POPMYIMPOBAHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHHTHﬁ, Teopnﬁ M 3aKOHOB

YMeHue BaaJleTb CUCTEMOI OMOJIOrMUYECKUX 3HAaHHUM, KOTOPast BKIIIOYAET:
OCHOBOIIOJIArarole OUONIOrMYeCKHe TepMUHBI U TOHATUS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BHUJ, MOMYJSILUS, DSKOCHUCTEMa, OHOILIEHO3,
ouoctepa; meraboiIM3M, TOMEOCTa3, KJICTOUHbI HMMYHHUTET, OHOCHUHTE3
Oerka, OuonoyMMepsbl, JWICKPETHOCTb, caMOperyJIsLus,
CaMOBOCIIPOU3BE/ICHUE, HACIICICTBEHHOCTb, U3MEHUYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

6uonornyeckue Teopun: kiaeroynas teopus T. llIBanna, M. Ilnelinena,
P. BupxoBa; kimoHaJlbHO-ceneKTUBHOr0O ummyHutera II. Opmux, W.H.
MeyHukoBa, XpOMOCOMHAas TeOopHs HacieacTBeHHocTH T. Moprana,
3aKoH 3apojeleBoro cxoacrsa K. bapa, sBomronmonHas teopus Y.

I[apBI/IHa, CHUHTCTHYCCKAA TCOPHU D3BOJIOLUU, TCOPUA aHTPOIIOTCHE3a 4.




Hapsuna; Teopus omoreoneno3a B.H. Cykauéra; yuenue H./. BaBunosa
0 HIEHTpax MHOT000pa3us W IMPOUCXOXKICHHUS KyJIbTYPHBIX pPAaCTCHHUH,
yuenne A.H. CeBeprioBa 0 myTsiX M HaIpaBJICHUSX SBOJIOLUU, YICHUE
B.1. Bepnajackoro — o 6uocdepe);

3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHHUS, PACIICTUICHUS
IPU3HAKOB, HE3aBUCHMOrO HacienoBaHus npusHakoB [. Mennens;
CLICTUIEHHOTO HAaCJIEJOBaHMsI IIPU3HAKOB M HApYyLIEHUs CLEIJIEHHS T€HOB
T. Moprana; rOMOJIOTUYECKUX PSIIOB B HACJIE€ACTBEHHON U3MEHUYUBOCTH
H.M. BaswioBa; renernueckoro pasHoBecusa JIx. Xapmu u B.
Baitn6epra; 3apoaeimeBoro cxoactBa K. bapa; Guorenernueckuii 3akoH
3. I'exkens, @. Mromepa);

MPUHIMIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBmwia (MuHumyma lO. JIubuxa, 3kojlorMyecKkoil mMupamuabl 4YHUCEIl,
O1OMacchl U SHEPTHH);

runote3sl  (koarepBarHoit AWM. Omapuna, mepBu4yHOTO OynboHa JIK.

Xonneitaa, mukpochep C. Dokca, pubozuma T. Uek)

YMeHne pemarb TOWCKOBBIE OHOJIOTMYECKHE 3a7aud; BBISBIATH
MIPUYUHHO-CIIEJICTBEHHbIE CBSI3U MEeXay ucciaeyeMbIMU
OHOJIOTUYECKMMU OOBEKTaMU, MPOIIECCAMU M SBJICHUSIMU; JIENIaTh BBIBOJIbI
Y MIPOTHO3bI HA OCHOBAHUH TIOJTyYEHHBIX PE3YJILTATOB;

COCTaBJISITh TEHOTUIMYECKUE CXEMbl CKPELIMBAHUS Ul Pa3HbIX THUIIOB
HacJIeIOBaHUsl TMPHU3HAKOB y OPraHU3MOB, COCTABIATH CXEMbI MEpeHoca

BCHICCTB U SDHEPTHUH B SKOCUCTEMAX (HCHI/I IIMTaHUs, ITUIICBBIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEX]y CTPOCHUEM U (HYHKIIUSIMHU:
OpPraHoOMUIOB, KJIETOK Pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMH OPTaHOB y
pacTeHMid, )KUBOTHBIX M UEJIOBEKa; MEX]y dTanaMu oOMEHa BEIECTB;
JTanmaM KJIETOYHOrO IMKJIa M JKU3HEHHBIX IHMKJIOB OPraHu3MOB;
JTanmamMu SMOPUOHAILHOTO PA3BUTHSA, TEHOTUIIOM U  (PEHOTHUIIOM,
(denoTunomM u (axkropamu cpeabl OOMTAaHMS, MPOLIECCAMHU SBOIOIUY;
JIBUKYIIMMH ~ CHJIAMU  aHTPOIIOTE€HE3a; KOMIIOHEHTaMU Pa3IMYHBIX

3KOCHCTEM U HpI/ICHOCO6JICHI/IHMI/I K HUM OPraHu3MoOB

YMeHue BbIIENATh CYIECTBEHHbIEC TPU3HAKU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHUIOB, OHOTEOLIEHO30B, DKOCHCTEM H
ouochepsl; CTPOCHUS OPTAaHOB U CUCTEM OPraHOB PACTEHHI, )KUBOTHBIX,
YEJIOBEKa;  MPOIECCOB  JKU3HEACATEIbHOCTH,  IMPOTEKAIOIIUX B
OpraHu3Max pacTeHHH, JKUBOTHBIX M YEJIOBEKa, OHOJOTHYECKUX

mporeccoB: oOMeHa  BemecTB  (Meraboiu3M), HHpopMamuum U




MPEBPAIEHUST SHEPTUH, OpOKECHHsI, aBTOTPO(GHOTO M TeTepoTpodHOTO
TUTIOB THUTaHUsA, (OTOCHHTE3a W XEMOCHHTE3a, MHTO03a, MeEi03a,
ramMeTroreHesa, ASMOpHOTEHE3a,  IMOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3MHOKCHHSI, WHIUBUIYAILHOTO PAa3BHTHUS OpraHu3Ma (OHTOTCHE3a),
B3aMMO/ICHCTBUS TEHOB, T€TEPO3HCA; JCHUCTBUI MCKYCCTBEHHOTO 0TOOPA,
CTaOMIIM3UPYIOMIETO, JABIKYIIETO W Pa3phIBAIOIIETO E€CTECTBEHHOTO
0oTOOpa; auIONaTPUYECKOTO M CHMIIATPUYECKOTO BHI000pa30BaHUS;
BIUSHUS JIBUKYIIMX CHJ DBOJIONMM Ha TeHO(OH] TMOMYJISINH;
MPUCTIOCOOJICHHOCTH OPraHM3MOB K Cpelie OOWTaHUs, dYepeIOBaHUs
HaIPaBJICHUW SBOJIIOIMH, KPYrOBOPOTa BEMISCTB M IOTOKA DHEPTHH B

OKOCHUCTEMAX

ChopMupoBaHHOCTh yMEHHUS BBIACIATh CYIIECTBEHHBbIE IPU3HAKH
BHPYCOB, KJIETOK IIPOKapHOT U DJYKApUOT;, OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHW3MOB, BHUJOB, OHOTEOIICHO30B M JKOCHCTEM;
0COOEHHOCTH TMpoIlecCOB 0OOMEHa BEIIECTB M IPEBpAIICHUs] SHEPTUU B
KJIeTKe, (OTOCHMHTE3a, IUIACTUYECKOTO M HHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeEH03a, OIUIOJOTBOPEHUS, Pa3BUTHA U
pa3sMHOXEHHS, WHAWBUIYaJILHOTO Ppa3BUTHs OpraHu3Ma (OHTOTEHE3a),
OOpBOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS,
MPHUCIIOCOOJICHHOCTH OpPraHW3MOB K CpeAe OOWTaHWs, BIIHSHUS
KOMIIOHEHTOB JKOCHUCTEM, aHTPOIIOTEHHBIX W3MEHEHHH B AKOCHCTEMAax
CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W IPEBpAICHUS SHEPTHU B

ouocdepe

YMeHnune ucnoabp30BaTh COOTBETCTBYOIIIME apI'YMCHTHI, 6I/IOJ'IOI"I/ILIGCKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY I JOKA3aTCJIbCTBA POACTBA OPraHUu3MOB
Pa3HBIX CUCTEMATHUYCCKHUX I'PYIIII; B3aMMOCBA3H OPraHU3MOB H CpPCIbI
O6I/ITaHI/I$[; CANMHCTBA YCJIOBCYCCKHUX pac, H€O6XO,Z[I/IMOCTI/I 3A0pOBOIO
06p333 JKU3HHU, COXpPAaHCHHA pa3H006pa31/15[ BHUJIOB M JOKOCHUCTEM Kak

YCJIOBUs COCYIIECCTBOBAHUSA ITIPUPOALI U YCTIOBEUYCCTBA

YMeHue KPpUTHYCCKH  OLCHUBATDH I/IH(1)OpMaI_II/IIO OHOJIOTUYECKOI0
COACPIKAHUA;, HHTCPIPETUPOBATL OITHYCCKHUC AaCIICKTbl COBPCMCHHBIX
HCCIeI0OBaHUI B 6I/IOJ'IOFI/II/I, MCIUIINHC, 6I/IOTeXHOHOFI/II/I; paccMaTpuBaTh
r100alIbHBIE YKOJIOTHYCCKHE Hp06J'ICMBI COBpPCMCHHOCTH, q)OpMI/IpOBaTB

IO OTHOIICHUIO K HUM CO6CTBeHHy1-O ITO3UIIHNIO




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buomornsa xak HaykKa. JKuBBIe cCHCTEMBI U X HU3YUYCHHUC

1.1

CoBpeMenHass OHOJIOTHSI — KOMIUIGKCHAs Hayka. buonornyeckue HayKu W
n3ydyaeMble UMH 1pobOsembl. DyHIaMEHTalbHbIE, NPUKIAJHbIE U TIOUCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3HaueHue Ouosoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
kapTuHbel mupa. [Ipodeccun, cBg3anHble ¢ Ouosoruei. 3HaueHHe OMOJIOTUH B
MPaKTUYECKONW JIeATEIbHOCTH 4YEJOBEKAa: MEIUILIMHE, CEJIbCKOM XO3siCTBeE,

MIPOMBIIIJIEHHOCTH, OXPaHe IIPUPOIBI

1.2

XKupble cuctembl Kak MpeaMeT u3ydeHus ouosnoruu. CBOMCTBA >KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, AWCKPETHOCTh W IEJIOCTHOCTH, CJIOXKHOCTh H
YIOPSITIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BEIEHUE, PA3APAKUMOCTh, N3MEHUYNBOCTh, POCT U PA3BHUTHE.

YpOBHM OpraHu3alvM >KUBBIX CHUCTEM: MOJICKYISPHBIA, KJIETOYHBIN, TKAHEBBIH,
OPraHu3MEHHBIH, MONYJIAILMOHHO-BUI0BOM, AKOCHCTEMHBIN
(6uoreoneHoTHueckuii), OuochepHbrit. Ilpomecchl, NPOUCXOIANINE B KHBBIX
cucremax. OCHOBHbIE NpHU3HAKK >KKMBOTo. JKHM3Hb Kak (opma CyliecTBOBaHUS

MaTepuu

1.3

Metonel Ouosiornueckoit Hayku. Habmionenuwe, u3MepeHHe, SKCIEPUMEHT,
cucremarusanus, MeraaHanus. IloHsTue o 3aBUCUMOM W HE3aBUCHUMO
nepemenHol. [lnanupoBanue skcriepuMmenTta. I[locTaHOBKa M MpoBEpKa THUIOTE3.
HyneBas runore3a. Ilonstue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Ouonornuyeckux JaHHbIX. OIeHKa JOCTOBEPHOCTH MOJYYEHHBIX pPE3yIbTaTOB.
[IpuunHbl HCKaXKEHUSI PE3yAbTAaTOB HKCIepUMeHTa. [loHATHE CTaTHCTUYECKOTO

TECTa

Knerka kak Ononoruyeckas cucrema

2.1

Knerka — cTpykTypHO-(DYHKIMOHAIbHAs €IMHULA >XUBOro. Mcropus OTKphITHS
kiaerku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M.
Hlneiinen, P. BupxoB). OCHOBHBIE MOJI0XKEHNSI COBPEMEHHON KJIETOYHOW TEOPHH.

Metoapl MOJNEKYJISIpPHON U KJIETOYHON OMOJIOTHUHM: MUKPOCKOMHMS, XpoMarorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnnanbHoe

I_IeHTpI/I(l)yrl/IpOBaHI/Ie, KYJIbTUBHUPOBAHUC KIICTOK

2.2

XHMMHUYECKUHN COCTAB KIETKU. Makpo-, MUKPO- U yIbTPAMHUKPOIEMEHTHI. Bona u eé

POJIb KaK paCTBOPUTCIIA, pCarcHTa, Yy4aCTUC B CTPYKTYPUPOBAHUU KIICTKH,




TeTUIopery . MuHepallbHbIe BEIIECTBA KIETKU, X OHOIoTHYecKast poib. Poib
KAaTHOHOB Y aHUOHOB B KJIETKE.

buonornyeckue noaumepsl. benku. AMHHOKUCIOTHBIN cocTaB 0enkoB. CTPYKTYpHI
0enkoBOM MoJiekyibl. [lepBuuHast cTpykrypa Oenka, nenTuaHas cBsi3b. Bropuunas,
TpPEeTUYHasi, 4YeTBEPTHYHass CTPYKTyphl. JleHarypamms. CBoiictBa OeNKOB.
Krnaccudukarus 6enkoB. bruonornueckue GyHKIHH OSITKOB.

VYrneBoasl. MoHocaxapuipl, AuUcCaxapuibl, OJUTOCaXapuabl U MOJUCAXapUJIbI.
O6mwmit miaH cTpoeHuss U  (DU3MKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonoruueckue QpyHKIIMN yIriieBOJIOB.

Jlunuaer. [mapodunsHO-THApOOOHBIE cBoMicTBa. Kitaccudukanus aunuaos.
Tpurmuuepuapl, ¢Goconaunuabl, BOCKH, CTepouabl. buosornueckue ¢GyHKIMH
munuaoB. O0mue cBoiicTBa OMOIOTMUECKUX MEMOpaH — TEKY4YeCTb, CIOCOOHOCTD K
caM03aMbIKaHHIO, MTOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kwucnotsl. [JHK u PHK. Crpoenme HyKIE€MHOBBIX KHCIOT.
Hyxneotuapt. Ilpunnun xommuiemenTtapaoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas crmpans. MectoHaxoxaeHue u ouonorudeckue Gynkmuu JJHK.
Bunsr PHK. ®ynkunn PHK B knetke.

Crpoenne Monekynsl AT®. Makpospruueckue cBs3u B Mojekyne ATO.
buonornueckue ¢pynkiun AT®. BoccraHOBIECHHBIE TEPEHOCYNKH, UX (PYHKITUU B
kietke. CekBenupoBanue JHK.

CtpykrypHas Ouojorus: OHOXMMHYECKHE W OHO(PU3NYECKHE WCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPhl OMOMOJIEKY

2.3

Tunel  KJIETOK:  JyKapuoTHYecKas H  mHpokapuotuueckas.  CTpyKTypHO-
(G yHKIIMOHATbHBIE 00pa30BaHUS KIETKH.

CtpoeHne mnpoKapuOTHYECKON KiIeTKW. KieTouHas cTeHka OakTepuil M apXeu.
OcoOeHHOCTH CTpOeHUS TeTepoTpoHOl W aBTOTPO(HON NPOKAPUOTUYECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OUOIIEHO3AX.

Crpoenue M (PyHKIIMOHHpPOBAHHE HYyKapUOTHUECKOW kieTku. Ilmasmaruueckas
MeMOpana (mnazmanemma). CTpyKkTypa miazMatudeckoil memOpanbl. TpancnopT
BEIIECTB Yepe3 MIa3MaTHUeCKyr0 MeMOpaHy: naccuBHbIN (Iuddys3us, odbneruéHuas
muddys3us), akTUBHBIA (TEPBUYHBIM W BTOPUYHBINA AaKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KamueBOro Hacoca. JHAOIUTO3:
MUHOIMTO3, (haronuTo3. Dk3ouuto3. Kierouynas crenka. CTpykTypa U (GyHKIHH
KJIETOYHOM CTEHKH PacTeHU, TPUOOB.

Huromnasma. [urto3onms. Ilutockener. J[IBmxeHue muTOIUIa3Mbl. OpraHoH b
kieTku. OHOMeMOpaHHbIE OPraHOU Bl KIETKH: SHAomIa3Matudeckas cetb (D11C),
anmapat [onpmKu, I&HM30COMBI, UX CcTpoeHMe U (yHKOHH. B3auMoCBs3b

O,I[HOMCM6paHHLIX OpraHonoB KJICTKH. CTpOCHI/Ie TpanyJsIpHOT'O0 PETHUKYIIyMa.




Cunte3 pactBOopuMbIX OenkoB. CuHTE3 KIETOYHBIX MeMOpaH. [majkwuii
(arpanyisipHBINA)  SHAOIIIA3MATHUECKU  peTukynyM. CekperopHas (yHKUIUs
annapara [onpmxku. TpaHcmopT BewlecTB B KJETKE. Bakyonn pacTUTENbHBIX
kietok. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHPUH, TTACTUIBL.

Crpoenrie W (GYHKIUM MHUTOXOHIpUHA W TwiacTuj. I[lepBuuHBIE, BTOpPHYHBIE H
CIIO)KHBIE  TIAcTUABl  (OTOCHHTE3UPYIOIIUX  JYKapuoT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUMH.

HemembOpannbie opranounsl kineTkd CrpoeHue U (QYHKUMM HEMeMOpaHHBIX
OopraHouJioB  kieTku. Pubocombl. MukpodunamenTsl. MpllleyHble  KJIETKH.
MuxkpotpyOouku. Knerounslii ieHTp. CTpoeHHEe U ABUKEHHE KTYTUKOB U PECHUYEK.
MuxkpoTpyOoukH nuToIuiasMsl. LleHTpuos.

Anpo. OOGonouka siApa, XpOMaTHH, KapuOIUIazMma, SIIPBIINIKH, WX CTPOCHHUE U
¢byakuun. SnepHsiit  OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacroyioKeHHE
XpoMocoM B uHTep(hazHoM siape. beiaku XxpoMaTrnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKApHUOT

(pacTuTeNnbHOM, KUBOTHOM, TPHUOHOI)

2.4

AccuMmiAnMs M AUCCUMMIISIUS — JBE CTOPOHBI MeTabonm3ma. Tumel oOMeHa
BEIIIECTB: aBTOTPO(HBIM W TreTepoTpodHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
mporeccax. JHEpPreTudeckoe oOecreueHne KIeTKku: TmpeBpamenne ATD B
oOMeHHBIX mporeccaXx. DepMEeHTATUBHBIA XapaKTep peakuil KJIECTOYHOTO
Metabonmm3ma. DepMeHTBl, WX CTPOCHHE, CBOMCTBA W MEXaHHU3M JIEHCTBHSL.
Kodepmentsl. Otnuunsi pepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemnku-
aKTUBATOPbl U OENKU-UHTUOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (DepPMEHTATUBHBIX
peakiuii OT pa3IuyHbIX (PaKTOPOB.

[lepBuuHbIli CUHTE3 OpraHuveckux BemecTB B kieTtke. dortocuntes. Poinb
XJIoporiacToB B mporecce Qorocunre3a. CBetoBas u  TeMHOBass  (hasbl.
[IponyktuBHOCTH (poTOCHHTE3a. BnusHue pa3nuyHbix (AKTOPOB HAa CKOPOCTH
(doTocunTe3a. 3HaueHue poTocuHTe3A.

Xemocunre3. PazHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUGUIUPYIOIIHE
OakTepuu, Kene300aKTepuu, cepoOaKkTepuu, BOJOPOAHBIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHHS H UX
WCIOJIb30BaHME YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyaUTENU O0Ie3HEN.

AdpoOHBIE OpraHu3MBbl. JTalbl SHEPreTUYeckoro oobmeHa. [loAroToBUTENbHBIHM
stamn. [ UKoan3 — GECKUCIOPOTHOE PACIIEIUICHHUE TIIFOKO3bI.

buonoruueckoe OKHCJICHUEC, HIIN KICTOYHOC JIbIXaHHC. Pons MI/ITOXOHIIpI/Iﬁ B




nporeccax Ouosnorndeckoro okucienus. L{ukimdeckue peakiuu. OKUCIUTEIBHOS
dbochopunupoBanue. [IpenmymiecTBa a’poOHOTO MyTH OOMEHA BEIIECTB MEpe.

aHadpOOHBIM. DPPEKTUBHOCTD IHEPTETUIECKOTO OOMEHA

2.5

Peakuuu marpuuHoro cuHre3a. lIpUHIMI KOMIJIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanm3anms HacieACTBeHHON mHGopManuu. [ 'eHeTHIecKuii
KOJ, ero cBoucrBa. TpaHckpunuus — MarpuuHbld cuHTe3 PHK. IlpuHnuren
TPAHCKPUIILUU: KOMIIJIEMEHTAPHOCTh, AHTUNAPAILIEIIbHOCTh, ACUMMETPUYHOCTD.
Tpancnsmuss u e€ srambl. Yuactue tpancrnoptHeix PHK B OmocuuTese Oenka.
VYcnosus OuocuHTeza Oenka. Komupoanme amuuokucnor. Pomb pubocom B
O6uocuHTe3e Oenka.

Opranuzaiys reHomMa y IpoKapuoT M dyKapuoT. Perynsuusi akTUBHOCTU I'€HOB Y
npokapuot. ['mnore3a omepona (®. XKakob6, XK. Mano). Perymsmus oOMeHHBIX
IIpoIeCCOB B KieTke. KileTtounslii romeocTas.

Bupycbl — HeknerouyHble (GOpMBI KH3HHM M oOnHMraTtHele mnapasutbl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OAKTEpHO(aros.

BupycHpie 3a0oneBaHus denoBeka, XHBOTHBIX, pacteHuit. CIIMJ], COVID-19,

COMaJIbHbIC U MECAUITMHCKHUEC HpO6HeMBI

2.6

Kinerounsrnii uki1, ero nmepuoasl U perymsmnus. MaTepdaza u mutos. OcodeHHOCTH
mpoleccoB, MpoTekaromux B uHTepdaze. [loarotoBka KIETKH K JIEJIEHHUIO.
[IpecunTeTnyuecknii (MOCTMUTOTUYECKHI ), CHHTETUYCCKUNA W TIOCTCHUHTETUYECKHMA
(TPeMUTOTUYECKHI ) TIEPUOABI HHTEP(A3HI.

Marpuunsiii  cunte3 JHK — perumkaums. Ilpunnunsr penmmukamuu  JIHK:
KOMILJIEMEHTAPHOCTh,  IMOJIYKOHCEPBATUBHBIN  CHHTE3, aHTHUIAPAILICIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomel. Ctpoenne xpomocoM. Ternomepsl u
TejgoMepa3a. XPOMOCOMHBIM HA0Op KIETKH — KapHOTHUIL JIUTIOMIHBIA |
rariouHbIl  Habopbl  xpomocoMm. ['omonormunbie xpomocombl.  [lonoBbie
XPOMOCOMBI.

Jenenue kimetku — MuTo3. CTaauu MHTO3a U MPOUCXOJSIINE B HUX IMPOIIECCHI.
Tunel Muto3a. Kapuokunes u uuTokuHe3. buonormyeckoe 3HaUE€HUE MHTO3A.
Perymsus mutoTnyeckoro nukia kiuetkd. [IporpamMmmupyemasi kiaetouHas ru0enb
— arforTo3.

q)y}IKI_[I/IOHaJ'IBHaH ICHOMHKA

OpraHI/ISM Kak OMOJIOTHYeCcKas CUCTEMa

3.1

O,Z[HOKJ'IGTOLIHLIC, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPTaHU3Mbl U MHOTOTKAHCBBIC
OpraHHu3MBlI.

q)OpMLI Pa3MHOKCHHA OPraHu3MOB: Oecmonoe (BKJ'IIO‘laH BereTaTI/IBHOG) u
II0JIOBOC. Buapr 0ecrnoJioro Pa3MHOKCHU: IIOYKOBAHHC, CriopyJjianusd,

(bparmeHTanus, KIOHUPOBAaHHE.




[TonoBoe pasmuoxenue. [lonoBele KieTkH, wiu ramersl. Meio3. Craguu meiosa.
IToBenenune xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbIcit MeH03a U
II0JIOBOTO Ipouecca. Menos u ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpiieBoe pasutue. I'ameroreHe3 y JKMBOTHBIX. [looBbIE Kene3bl.
OOpazoBaHue U pa3BUTHUE MOJIOBBIX KieTOK. CriepmaToreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK. OIJIOJOTBOPEHHE U HAMOPHOHAIBHOE pa3BUTUE >KHUBOTHBIX.
CriocoObI 0TUI0IOTBOPEHUS: HAPY)KHOE, BHYTpeHHee. [lapTeHorenes.
WnmuBunyansHoe pas3BuTHE OpraHu3MoB (oHToreHes). Craguu 3MOpuoreHesa
XKUBOTHBIX (Ha mpumepe Jsarymku). pobnenue. Tunsl apobienus. OcoOeHHOCTH
NpoOJeHNs MIIEKONUTAIOUIMX. 3apo/bIlIEBble JIMCTKU (racTpynauus). 3axiaixa
OpraHoB M TKaHEW W3 3apOJBIIIEBBIX JHCTKOB. B3anMHOE BIMSHHE YacTei
pa3BHUBAIOIIETOCS  3apojbliia (AMOpHOHANBbHAS WMHAYKIHWA). 3aKiajka TUlaHa
CTPOEHHUSI >KMBOTHOTO KaK pE3yJlbTaT HEpapXUyYeCKHUX B3aUMOJIECHCTBUI TI'€HOB.
Brusiaue Ha SMOpHOHATBHOE Pa3BUTHE PA3TMYHBIX (DAKTOPOB OKPYKAIOIIEH CpeIpl.
Poct u pazsurue xxuBoTHbIX. [locTamOpronansHbIi epuoA. [Ipsmoe u Henpsmoe
pazButue. PazButne ¢ metamopdo3oM y OECIO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. bHoOJOrMueckoe 3HAaYeHHE NPSAMOrO M HENPSMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DAaKTOPHI PETYISILIUKA POCTa
KHUBOTHBIX U 4YesnoBeka. CTaguu MOCTIMOPHOHAIBLHOIO Pa3BUTUS Y JKUBOTHBIX U
yenoBeka. [leprosipl oHTOreHe3a uenoBexa.

PasmHoxkenne wu pasButue pacreHuid. [amerodputr um cmopodur. Meito3 B
KU3HEHHOM 1MKIIe pacteHnid. OOpa3oBaHume crmop B TMpoiecce Mehosa.
I'amerorenes y pacteHuid. OIIOJOTBOpEHHE M Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoifHOe OIUIOOTBOpPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTUC CCMCHU. MexaHu3MBI perysnaun OHTOICHE3a y paCTeHI/Iﬁ M JKUBOTHBIX

3.2

I/ICTOpI/Iﬂ CTaHOBJICHUA U Pa3sBUTUA I'CHCTHKU KaK HaYyKH. OCHOBHBIC T€HETHYCCKHE
IIOHATHUA n CHMBO/JIBI. I"'omonoruyHele XpOMOCOMBI, AJJICJIBHBIC  I'CHBI,
AJIbTCPHATUBHLBIC IIPU3HAKH, I[OMI/IHaHTHHﬁ n pCHCCCI/IBHHﬁ IIpU3HAK, TOMO3HUI'0Ta,
I'eTCPO3nuroTra, 4YucCrasa JINHHA, FI/I6pI/I,Z[I>I, I'CHOTHII, q)eHOTI/IH. OcCHOBHBIE MCTOBI

I'CHCTUKU: FPI6pPII[OJ'IOFPI‘ICCKPII>i, HHTOHOFH‘IGCKHﬁ, MOJICKYJISIPHO -T€HETHYECKUM

3.3

Monorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHens — 3aKOH €IUHO00pasus
ruOpuzoB TmepBoro mokosneHus. [IpaBuno pomuHUpoBaHus. Bropoil 3akoH
MeHngenss — 3aKOH paculeUIeHHs Tpu3HakoB. l{uTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umoTe3a 4ucToTHl TaMerT.

AHanmuzupyroniee ckpemuBaHue. IIpoMexyTOUHBI XapakTep HacleIOBaHHUS.
Pacuiennenue npu3HakoB NpU HETIOJTHOM JOMUHUPOBAHHH.

JurubpunHoe ckpemmuBanue. TpeTuil 3akoH MeHens — 3aKOH HE3aBUCHMOTO

HacJICJOBaHUA IMPU3HAKOB. ]_[I/ITO.HOF HNYCCKHUEC OCHOBBI ,Z[I/IFI/I6pI/I,Z[HOF0




CKpEILIMBaHMUS.
CueruieHHoe HacnenoBanue mpuszHakoB. PabGoter T. Moprana. CrenseHHnoe
HACJIEIOBAaHUE T'EHOB, HApYIICHUE CLECIUICHUS MEXIy TIeHamu. XPpOMOCOMHaAs
TE€OpHs HACJIEICTBEHHOCTH.

I'enetnka nosla. XpoOMOCOMHBIM MEXaHHU3M OIPENEICHUs I10J1a. AYTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMeTHbId MoJ. ['eHeTndeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue npru3HakoB, CUEIUICHHBIX C MTOJIOM.
l'enotun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHbIM aiuienu3M. B3auMoaeicTBue HeaUIebHBIX T'€HOB.

KommnemenrapHocts. Onucras. [lomumepus

3.4

BsaumoneiictBre reHoTUNa U cpefpl npu GopmupoBanun (eHotuna. M3MeHUnBOCTh
npu3HaKoB. KauecTBEHHbIE M KOJIWYECTBEHHBbIE INpPHU3HAKU. BHIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAs Y HACJICICTBEHHASI.

MomudukanonHas ~ U3MEHYHMBOCTb. Ponmp  cpempi B (dbopmHpoBaHUU
MOTMPHUKAMOHHONW M3MeHunBoCcTH. HopMa peakuyu npusHaka. BapuallmoHHBINA psi
u BapuauuoHHas kpuBas (B. Horanncen). CBoiictBa MoaudUKaIOHHON
M3MEHYUBOCTH.

I'enoTnnnueckass n3MeHYHBOCTh. CBOWCTBA I€HOTUIIMYECKOM HM3MEHUYMBOCTH. Buiibl
TeHOTUITMYECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAllMOHHASL.

KoMOnHatuBHasT WM3MEHYMBOCTH. MeHo3 ©  TIOJIOBOM TIpPOIlECC — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTU. Poib KOMOMHATMBHON M3MEHUYHMBOCTH B CO3JAHUU
TeHEeTUYECKOTO Pa3HO00pa3ys B IpeiesiaX OJJHOTO BUA.

MyTtanuoHHas U3MEHUYUMBOCTb. Buipl MyTaluii: reéHHbIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHBIE MYyTalUWU. SiepHble W LUTOILIA3MaTUYECKUE
Myranui. COMaTHUYECKUE U MOJIOBbIE MyTalluu. |IpryrHbI BOSHUKHOBEHUSI MyTallU.
MyrtareHsl 1 UX BIUSHHE Ha OpraHU3Mbl. 3AKOHOMEPHOCTH MYTaLlMOHHOT'O IIPOLECCa.
3aKOH TOMOJIOTHUYECKHX PSAAOB B HaciencTBeHHOU n3menunBocty (H.M. BaBumog).

BHesmepHaﬂ HU3MCHYHUBOCTb N HACJICACTBCHHOCTD

3.5

Kapuotun udenoBeka. MexayHapoaHass MporpaMMa HCCIEIOBAHUS T'€HOMa
yenoBeka.  MeToapl  M3Y4EHMs] [EHETUKM  YeJIOBEeKa: TI'€HEaIOrMYeCKHi,
OJIM3HELIOBLIH, IIMTOT€HETUYECKHI, MOMYJISILUOHHO -CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKUA. CoBpeMeHHOE OIIpeEIIeHUE T'€HOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[M[]P-ananu3a. HacnencrBennsie 3a0051eBaHUs YyeloBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3Hn denmoBeKka. boJesHHM ¢ HACIEeICTBEHHON MpenpacrnoioKeHHOCTHIO.
3HaueHUEe MEIUIIMHCKOM TN€HETHMKU B MPEJOTBPAIICHUM M JICYEHUH T'€HETUYECKHX

3a001eBaHMi yernoBeka. CTBOJIOBBIC KICTKH

3.6

I[OMGCTI/IKEU_II/IH 1 CCIICKIIMA. 3apO)K,Z[eHI/IC CEIIeKIIUM U JoMecTukanuy. Yuenue H.I.




BaBusioBa o 1ieHTpax MPOUCXOXKJICHUSI 1 MHOTO00pa3ust KyIbTypHbIX pacTeHuil. Posb
CEJIEKLIMM B CO3JJaHUU COPTOB pacTEHU U MOPOJ KUBOTHBIX. CopT, OpOAa, IITaMM.
3aKOoH TOMOJIOTHUYECKUX PSIOB B HacieacTBeHHoW m3menunBoctu H.M. Basuiiona,
€ro 3HaYCHUE IS CENIEKIIMOHHON paboTHI.

Metoapl  ceneKIMOHHOW  paboThl. MCKycCTBeHHBI OTOOp: MAaccoBBIH U
VHIMBUTyJIbHBIN. Oramsl KOMOMHAIIMOHHOH CCJICKIIMH. UctriTanue
npousBoauTeNed Mo nortomMcrBy. OTOOp MO TE€HOTUIY C TMOMOUIbIO OLIEHKHU
(deHoTuna moToMcTBa ¥ 0TOOP MO TeHOTUITY C momotibio ananmmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeNEKIIMOHHON paboThl. PaguaimoHHbid 1
XMMHUYECKUN MyTareHe3 Kak UCTOYHUK MyTalluil y KylIbTYPHBIX (JOPM OpraHU3MOB.
Hcnonb3oBaHne TEHOMHOTO PEJAaKTUPOBAHUS M MeTOA0B pekoMOumHaHTHBIX JIHK
JUIS TIOJTY4€HUSI UCXOJHOTO MaTepHaa Jijsl CeJIeKIINH.

[lomyuenne mnonmumuonnoB. BryrpuBumoBas rulpuanzanms. biskopoacTBeHHOE
CKpelllMBaHue, Wi HUHOpUIMHT. HepoJCcTBEHHOE CKpelBaHWe, WM ayTOpUAWHI.
I'erepo3uc m ero mpuumHel. Mcnons3oBaHue rereposuca B cenekuuu. OTnanéHHas
rubpummzanus.  [Ipeomonerne Oecruiomus MEXBHUIOBBIX THOpUAOB. JlocTkeHus

CEJIEKIINY PAaCTeHUI U KUBOTHBIX

3.7

OOBeKThI, UCTIONb3yeMble B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKaHEBbIE KYJIbTYPBI,
MUKPOOPTaHMU3MbI, HMX  XapakTepUCTUKa. TpaguuuoHHas  OUOTEXHOJOTHS:
xJjieborneueHue, MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB, BUHO/IENHE.
Mukpobuonoruueckuii  cuHTE3. OOBEKTBI MHUKPOOHMOJOTHYECKHX TEXHOJOTHH.
[IpousBoacTBo  Oenka, aMUHOKHUCIOT UM BHUTaMUHOB.  MckyccTBeHHOE
OIIOJIOTBOpEHUE. PEKOHCTPYKIIMS SHIEKIETOK U KJIOHUPOBAaHHUE KUBOTHBIX. MeToT
TPaHCIUIAHTALIUU SAEP KIIETOK.

XpoMocoMHass M TeHHas MWHXeHepus. VICKycCTBEHHBIM CHHTE3 TeHa H
KoHCTpynpoBanue pekomOuHantHpix JIHK. JlocTmwkeHus ©  MepCreKTHBBI
XpOMOCOMHOM W  TeHHOM HHXeHepuu. MenuuuHckue  OHOTEXHOJIOTHH.

Hcnonn30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOFOO6paSI/I€ OPraHn4cCKoOro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpPraHnu3MoB. COBpeMeHHaH CHUCTEMaA
OPraHu4cCKoro Mwupa. HpI/IHI_II/IHBI KHaCCI/IQ)I/IKaHI/II/I OPraHnu3mMoB. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYIIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOCHUA M KUBHCACATCIBHOCTU OJHOKJIICTOYHBIX OPraHU3MOB.
BaKTepI/II/I, apxeu, OJHOKJICTOYHBIC FpI/I6BI, OJTHOKJICTOYHBIC BOAOPOCIIN, APYIUc
IIPOTHUCTHI. KononuanbHbie OpraHu3MBlI. I[BI/I)I(GHI/IG OJHOKJICTOYHBIX OPraHHU3MOB:
aMé6OI/I,Z[HOC, KT'YTUKOBOC, PECCHUYHOC. 3aI_HI/ITa Y OJHOKJICTOYHBIX OPraHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel

4.2

MHOrOKJIeTOYHEIE pacTCHU. B3anMocCBsA3bp yacTel MHOIOKJIETOYHOI'O opraHnusma.




TkaHu, opraHel ¥ CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O opranusma. Opranusm Kak
enuHoe nenoe. Tkanu pacteHuil. TUMBI pacTUTENbHBIX TKaHEW: oOpa3oBaTeNbHAas,
IIOKPOBHAs, IIPOBOASAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOEHUS,

(GyHKIUH ¥ pacriooKeHusl TKaHEeH B OpraHax pacTeHUi

4.3

BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHui. OyHKIUU OPraHOB M CHCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOUYHBIX PACTEHUI: TPOIU3MBI U
Hactuu. lloryomeHne BOABI, YIVIEKUCIONO Tra3a W MHUHEPAIBHBIX BEIIECTB
pactenusimMu. Jlpixanue pacteHuid. Juddysus razoB uepe3 NOBEPXHOCTh KIETKH.
TpancnopTHele cucTembl pacTeHuil. Beinenenuwe y pacrenuil. 3amwura Yy
MHOTOKJIETOUHbIX pacTteHuil. Kyrwkyma. CpeacTBa MacCMBHOW M XUMHYECKOM
3auThl. OUTOHIMIBL.

PasgpaxkuMocTe M perymsinus y OpraHu3MoB. Pa3zgpakmMocTe M perymsmus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocroBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKJIETOYHbIE JKUBOTHBIE. B3aMOCBSI3b YaCcT€d MHOTOKJIETOYHOTO OpPraHU3Ma.
TkaHu, OpraHbl 1 CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3ma. OpraHusm Kak
ennuHoe 1eioe. I'omeocTta3. TkaHM JXWBOTHBIX M YeIOBEKa. THITBI KUBOTHBIX
TKaHEH: SMUTeNuagbHas, COCIWHUTENbHAs, MbIIIeYHas, HepBHas. OCOOCHHOCTH

CTpoeHUsl, PYHKIMN U pacloIoKeHUs TKaHEe! B OpraHax >KMBOTHBIX M YeJIOBeKa

4.6

Opranbl U CUCTEMbI OPraHOB >KMBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPTaHOB.
Onopa Tena opranu3mMoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIil W BHyTpeHHHI ckeyeT. CTpO€HUE U THUIIbI COCAUHEHMUS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue »xuBoTHBIX. [luTanue
MMO3BOHOYHBIX KUBOTHBIX. [Ipixanue xuBoTHbIX. KoxkHoe npixanue. JKabepHoe u
NEroyHoe JbIXaHue.

JlpIxaHWe TO3BOHOYHBIX UBOTHBIX. OBOJIOIMOHHOE YCIOXHEHHE CTPOCHHUS
NErKUX TMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucTeMa 4ejoBeka. MexaHu3m
BEHTUJISIUKM JIETKUX Yy MTUI M MICKONUTAIONMX. TpaHCHOPT BeHIeCTB Yy
Opranu3MoB. TpaHCIOPT BELIECTB Yy XUBOTHbIX. KpoBeHOcHas cuctema U eé
opranbl.  KpoBeHocHas ~ cucreMa  TO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpaIeHUsI. DBOIIOIHOHHBIE YCIOKHEHHUS CTPOSHHSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. BbIJieieHne y opraHu3MoB. BeineneHue y >KMBOTHBIX.
CokparurenbHble Bakyonu. Opranbl BblaeneHus. CBsA3b MOJOCTH Teda C
KPOBEHOCHOM W BBIJCIUTENBHON cUCTeMaMu. BbineneHue y MO3BOHOYHBIX
YKUBOTHBIX. 3allIUTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0OKpOBBI ¥ X TPOU3BOAHBIE.
PazgpaxkumocTs U perynsiust y opraHu3MoB. Pa3ipaXxuMocTh y OJTHOKIETOUHBIX
opranu3moB. Takcucel. Pa3apaxuMocTh W peryisiiuss y MHOTOKJIETOYHBIX

paCTeHHﬁ. PocTtoBbI€ BemiecTBa U UX 3HAUCHHE.




HepBHasi cucrema u peduieKTopHasi pPeryisiiisg y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cucrema u €€ oTa€Ibl. DBOJIIOLUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB M mporpamMm Uit dPQPEeKTHBHONW (YHKIMOHATIBHOMN
aHHOTAaLUU I€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0I0MOB

MHKPOOPIraHU3MOB, PACTCHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €ro 310PpOBbC

5.1

Opranbl ¥ CUCTEMBI OpPraHoB 4esoBeKa. OTAebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
XKUBOTHBIX. Peduiekc u peduiekropHas ayra. besycnoBHble u ycnoBHBIE pedIeKChI.
I'ymopanbHas perynsuus M SHIOKPMHHAs CHCTEMA JXMBOTHBIX M YEJOBEKA.
JKene3pl DSHIOKPMHHOM CHCTEMBI M WX TOPMOHBI. JIelicTBME TOPMOHOB.
B3aumocBsa3p HEpBHOM M SHAOKpUHHOM cucteMm. [‘unoramamo-runodusapHas

cuctema. Peduiekc u pedrekropnas ayra. besycioBHbie u yciioBHBIE pedaeKChl

5.2

3amuTa opranusma ot OosesHeil. MiMmyHHas cuctema denoBeka. KieTouHsld u
TyMOpPaJbHBIA  UMMYHUTET. Bpoxa€HHbIH, npHOOpeTéHHbIN crenuduyecKuit
uMMyHuTeT. Teopust  KJIOHaJIbHO-CeNeKTUBHOTO  ummyHuTeta  (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpraHu3MoB. Poib

BpPOKJIEHHOTO HMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocnast cucrema u e€ opranbl. Cepjie, KpOBEHOCHBIE COCYAbI M KPOBb.

Kpyru kpoBooOGpamenus. PaboTa cepana u e€ peryasmus

5.4

Jpixanue denoBeka. {uddysus razoB depe3 mMoBEpPXHOCTh KIETKHU. JlpIxarempHas
cuctema 4yenoBeka. JlpIxarenbHas  TOBEPXHOCTh.  Perymsuus  JIbIXaHHs.

JlpixaTenbHbIe 00BEMBI

5.5

HI/IH_[eBapI/ITeJ'IBHaH CucreéMa 4YcCJIOBCKa. OT,Z[CJ'IBI IMUIICBAPUTEIIBHOTO TpaKTa.
HI/IH_[eBapI/ITeJ'IBHBIC KCIIC3bI. BHYTpI/IHOJ'IOCTHoe n BHYTPUKIICTOYHOC

IMUIOCBApPCHUC

5.6

IToxpoBel u wux mnpousBoauble. Opranbsl BbiaeneHus. [louku. Crpoenue u
¢dbyHkronupoBanue HeppoHa. OunpTpanus, cekpenus U oOpaTHOE BCachIBaHUE

KaK MCXaHHN3MbI pa6OTBI OPraHoB BbIACIICHUA. O6pa3OBaHI/I€ MOYH Yy 4CJIOBCKa

5.7

[[BI/I)KSHI/IC yeJIoOBeKa: MbllnedyHas cucrema. CKeleTHBIE MBIIINBI WU HX pa60Ta.

CTpOGHI/Ie W TUIBI COEIMHEHUS KOCTEH

Teopm{ ABOIIOIMHU. Pa3BuTHE KU3HU Ha 3emite

6.1

OpomonnonHas Teopus Y. [lapsuna. IIpeanocbulku BO3HUKHOBEHHS JapBUHHU3MA.
XKuznp u HayuyHas aedrenbHOCTh Y. JlapBuHa.

JBuxymue cuisl dBomonuu BuaoB 1o Y. JlapBuHy (BbICOKAass MHTEHCHUBHOCTH
pa3sMHOXEHHMsST ~OpPraHU3MOB, HAaCJIEJCTBEHHAs W3MEHYMBOCTb, Ooprba 3a

CYIIIECTBOBaHME, €CTECTBEHHBIH U NCKYCCTBEHHBIN 0TOOD).




Odopmnenue cunTeTnueckoil Teopuu sBoionnu (CTD). HeiirpanbHas teopus
sBosond. CoBpeMEHHasi 3BOJIIOLMOHHAS OWUOJIOTHSA. 3HAUEHHE SBOJIIOLMOHHON

Teopuu B POPMUPOBAHUHN €CTECTBCHHO-HAYYHOU KaPTHHBI MUPA

6.2

[Honynsiuust kak dyeMeHTapHas eAuHMLA 3BOMONMH. COBpPEMEHHbBIE METO/Ib
OIICHKA TEHETHYECKOTO pa3HOOOpasusi W CTPYKTYpbl NONymsauuid. M3meHenue
reHo(OHa TOMYJSIMH KaK »dIIEMEHTAPHOE OHBOJIOIMOHHOE SBICHHE. 3aKOH
reHerudeckoro paBHoBecus [x. Xapau, B. BaiinOepra.

OneMenTapHbie (HaKTOPHI (IBMKYIIUE CHIIBI) SBOJIOLUUU. MyTallMOHHBINA TpPOIIECC.
KombOunatuBHass m3MeHUnBOCTh. [lpeiid reHoB — ciy4aiiHble HEHaNpaBJICHHBIE
W3MEHEHHUS 4YacToT ajuiesied B momymsusax. Oddext ocHoBaTens. Murparuu.
M3onsauus nomynaumii: reorpaduyeckas (IpOCTpaHCTBEHHAs), OHOJOrHYecKast
(peripotyKTUBHAs).

EctectBennslii  oTOOp — HampaBisitoliMidi  ¢akrtop  3Bomronuu.  DopMsl
€CTeCTBEHHOro  oTOopa:  ABWXKYILIUN, CTaOWIM3UPYIOUIUH,  pa3phIBarOIIMN
(mu3pyntuBHbIi). [TonoBoit 0T6OD.

[IpucnocobaeHHOCTH OpraHu3MOB KaK pe3ynbTat MHUKPO3BOJIIOIUH.
Bo3nukHOBeHHEe — mpucnocobieHudt y  opraHu3MoB.  Apomopdosbl U
uauoanantanuu. [lpumepsl mpucnocoOneHuit y opranu3MoB. OTHOCUTEIBHOCTD
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bux, ero kpurepum wu CTpykTypa. BumooOpa3zoBaHme Kak pe3yabTar
MHUKpO3BOonnu. M3omsanust — kirodeBoi ¢aktop BuaooOpazoBaHus. Ilytu wu
CroCcoObI BH1000pa30BaHMS: AJUTOTIATPUYECKOE (reorpaduueckoe),
CUMIaTPUYECKOe (aK0JI0THYECKOE), «MTHOBEHHOE) (monumIonanu3anus,
rubpuanzanys). JJIMTenbHOCTh 3BOIIOIMOHHBIX ITPOLIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponp »BoOMOLIMOHHON OHOJIOTHM B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUS
O6uopazHooOpaszus. MUKpPOIBOIIONUS U KOAIBOJIONUS MApa3UTOB U HX XO35EB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CIOCOOBI 6OPHOBI €

Hel

6.3

Mertoapl u3ydeHUss MakpolBojronuu. IlaseoHTonIOrMuecKue MeTonbl H3yueHUs
sBoJiroruu. [lepexoansie popMbl U GUIOTEHETHYECKUE PSAIbl OPTaHU3MOB.
buoreorpaduueckue meroapl uzydenus spoitonuu. CpaBHeHHE (Guiopbl U (hayHbI
MaTEepUKOB M OCTpOBOB. buoreorpapuueckue obnactu 3emin. Buabl-sHaeMuku u
PEJHKTBHI.

OMOpHOJIOTHYECKHE U CPaBHHUTEIbHO-MOP(OIOTUYECKHE METOJbl HU3y4EHHS
IBOJIIOIMM. ['€HEeTHYeCKHe MEXaHWU3Mbl DBOJIIOIIMM OHTOTE€HE3a U MOSIBJICHMS
SBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aQHAJOTUYHBIE  OpraHBbI.

Py,I[I/IMeHTapHLIC OpraHbl u aTaBU3MBEI. MOHGKYHHPHO -F'CHECTHYCCKHC,




GI/IOXI/IMI/I‘ICCKI/IC U MAaTCMATHUYCCKUC METOAbI U3YYCHHA SBOJIFOIINH. T'omonoruunsie
T'CHBI. COBpeMCHHbIe MCTOAbI IOCTPOCHUSA @HHOFGHGTI/I‘-IGCKI/IX ACPCBLCB.
XpOMOCOMHBIe MyTalliu U 3BOJIFOIIUA 'CHOMOB.

OOmue 3akoHOMEpHOCTH (IIpaBWJIa) 3BOJIONWU. HeoOpaTuMOCTh IBOJFOIUH.

AnantuBHas paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUU

6.4

HayuHble runoTe3bl NpouCcXoXIeHUS KU3HU Ha 3emiie. AOMOreHe3 U MMaHCIEePMUSL.
JloHayuHble NPEICTABICHUS O 3apOKICHUM >XKM3HM (KpeaunoHusMm). ['mmnoresza
MOCTOSTHHOTO CaMO3apOXJICHHUS KU3HU U €€ ornpoBepkeHue onbitamu . Penu, JI.
Cnannannanu, JI. [Tacrepa. [Ipoucxosxienre ®u3HA U acTPOOUOJIOTHSL.

OcHoBHbBIE 3Tanbl HeopraHuyeckoil aBostouuu. Ilnanerapnas (reojoruueckas)
IBOJIIONMS. XUMUYECKasi 3BOTIONUSA. AOMOTEHHBI CUHTE3 OPraHUYEeCKUX BEIIECTB
3 Heoprannyeckux. OnbiT C. Mumnepa u I'. FOpu. OOGpa3zoBanue moaumMepoB U3
MoHoMepoB. KoanepBatHas runoreza AWM. Onapuna, rumoresa HEPBHUYHOTO
oynboHna JIx. XonneiHa, reneruueckas runote3a I'. Mémnepa. Pudosumsr (T. Yek)
nu runore3a «vupa PHK» V. Tunbepra. ®dopmupoBanme wmeMOpaH u
BO3HMKHOBEHHE MPOTOKIIETKH.

Ucropnsa 3emmn um Metonpl €€ m3ydeHHs. VIckonaeMble OpPraHWYECKHE OCTAaTKH.
I'eoxpononorust u e€ Mmeronpl. OTHOCUTENbHAs W aOCOJIOTHASsI T€OXPOHOJOTHS.
['eoxpoHoOrnyecKas mKaia: S0Hbl, 3pbl, IEPUOIbI, STOXH.

HauaneHele sTambl opranndeckoi sBomtouuu. llosiBneHne u 3BONIOLMSA MEPBBIX
KJIETOK. OBoironus Meraboiu3Ma. BoO3HUKHOBEHHE TEPBBIX AKOCHCTEM.
CoBpeMeHHBIC MUKPOOHBIC OMOTUIEHKH KaK aHAJIOT MEPBBIX Ha 3emMJjie COOOIIeCTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTBHI.

[Ipoucxoxaenue »3ykapuoT (cumOuoreHe3). DBOJIOLMOHHOE IPOUCXOKICHHE
BUpyCcOB. IIpoucxoxneHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE JTamnbl H3BOJIONUU BBICHIUX pacTeHud. OCHOBHBIE apoMOPQO3bI
pacrenuii. Bbixox pacreHud Ha cymy. IlosBiaeHue CIOpPOBBIX pacTeHUU U
3aBoeBaHne uUMHM cymu. CemeHHble pacteHus. lIpoucxoxaeHue LIBETKOBBIX
pacTeHui.

OcHOBHBIE ATambl 3BOJIOLUUU JKMBOTHOTO Mupa. OcCHOBHbIE apoMOp(O3bI
KUBOTHBIX. BeHjckas dayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBrie XopaoBbIe KUBOTHBIE. JKU3HD B BOJE. DBOMIONUSA NMO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii 1 pentwinid. IIpoucxoxaeHue MIEKONUTAIOMUX U
ntun. [IpuHmun kimoyeBoro apomopgosza. OcBoeHue OeCHO3BOHOUHBIMU U
[M03BOHOYHBIMH KMBOTHBIMHU CYIIU.

Pa3BuTHe xu3HM Ha 3eMJie O 3paM M IEpUOJaM: apXxeH, POTEpO30H, Nareo30i,

Me3030ﬁ, KaiHO301M. OGH_Ia}I XapakKTCpUCTUKa KJIMMaTa ©W TCOJIOTHYCCKUX




npoueccoB. [losBiieHne U pacuBeT XapaKTepHBIX OPraHU3MOB. YTIe0Opa3oBaHUE:
€ro YCIIOBHSI U BIMSHUE HA Ta30BbIi cocTaB aTMOchepshl.

MaccoBble BBIMUpPAaHUS — OKOJOIMYECKHME KPU3UCHl Ipouuioro. I[lpuyuHel u
CIIECTBUSL MAacCOBBIX BbIMUpPAaHUN. COBpEMEHHBIH 3KOJOIMUYECKUH KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst w 3amaum  anTpomosorun. Mertoasl aHTpomnosiornd. CTaHOBJICHHUE
MPEACTABICHUHN O MPOUCXOKACHIH UyeoBeka. COBpEeMEHHBIC HAYUYHbIE TEOPHH.
Cxo/ACTBO 4YellOBEKa € JKMBOTHBIMU. CHCTEMaTHYECKOE TIOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJOBEKAa  C  JKUBOTHBIMU:  CPaBHUTEIHHO-
MOp(hOJIOTHYECKHE, AMOPHUOJIOTUYECKHE, ($1310JI0T0-0MOXUMHYECKHE,
noBesieHYeckue. OTIUYHUs YeloBeKa OT KUBOTHBIX. [IpsSAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBUTHE TOJOBHOTO MO3ra U BTOPOMl CUTHAIBHOU
CUCTEMBI.

JBuxymue cunbl (pakTopsl) aHTpONOreHe3a: OMOJOTHYECKHE, COIHANIbHBIE.
CooTHoleHre OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcCHOBHBIE CTaJMU aHTPOIIOTEHE3a. ABCTPAJIOMUTEKN — JBYHOTHE TIPEIKH JIFOICH.
UYenoBek ymenslid, IepBble U3TOTOBIEHUS Opyaui Tpyaa. YenoBek npsiMOXOIAIIAN
YW TEPBBIM BBIXON Jtoael 3a mpeaenbl Adpuxu. YUenoBek rehaenbOeprckuii —
oOUIMil TpenoK HeaHAEepPTATbCKOro 4YeJOBEeKa M YelloBeKa pazyMmMHoro. Yenosek
HEAHACPTAIbCKUM KaK BHUJ JIOJEH XOJIOJHOrO KiauMara. YenoBeK pasyMHbIN
COBPEMEHHOTO THMA, JIEHUCOBCKUU YEJOBEK, OCBOCHUE KOHTMHEHTOB 3a
npeaenamMu AQpuku.

DBOJIIOLUS. COBPEMEHHOTro 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISAIMAX
yenoBeka. MyTalMoOHHBIA mporiecc U noauMopdusM. [lomymsiroHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3PQPEKT OCHOBATEIsD B MOMYIALHUAX COBPEMEHHOIO
YeJ0BeKa.

UYenoseueckne pacel. [lonatue o pace. bonpmme pacel:  eBponeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujgHas  (dKBaTOpuajbHasl),  MOHTOJOUIHAS
(a3maTcko-amMepuKkaHckas). Bpemss M myTu paccelieHus 4YelloBeKa IO TUIaHETe.
EnuncTtBo  uyenoBeueckux — pac. Hayunas  HecoCTOSATENBHOCTH — pacu3ma.
[IpucnocobneHHOCT, YeloBEeKa K Pa3HbIM YCIOBUSIM OKPYXAlOIIeH Cpelibl.
Bnusnue reorpaduueckoid cpeapl u Apeida TreHOB Ha MOPQOJOTHIO H

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

OKOCUCTEMBI U MpuCcymue MM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3a7a4n SKOJIOTHH. CBsI3b DKOJIOTUH C APYIrdMH HAYKaMHU.
Metoasl skojoruu. IloneBeie Ha6J'IIOI[CHI/I}I. 3KCHepI/IMeHTLI B 3KOJIOTHH:
NpUPOAHBIC U na60paTopHLIe. MO,Z[eJ'II/IpOBaHI/Ie B 3KOJIOTHH. MOHI/ITOpI/IHF

OKPYKaIOIIEeH Cpe/Ibl: TOKATbHBIN, pErHOHATBHBIN U TII00aTbHBIH




7.2

Okonorndyeckue (akTOpsl M 3aKOHOMEPHOCTH HX JeiictBusa. Kiaccudukanms
9KOJIOTUYECKUX (PaKTOPOB: abnoTHYecKHe, OMOTHYECKUE, aHTpOoTIOTeHHbIe. O0mue
3aKOHOMEPHOCTH JAEUCTBHS 3KoJormueckux (akropos. IlpaBuno muammyma (K.
HInpenrens, 0. Jlubux). TosepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

AbuoTtnueckue (akropel. CBeT Kak sKosorndeckuid Qaxrop. JeiicTBue pazHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3Mbl. DKOJOTHUYECKUE TPYIIbl pacTeHUI
1 ’KUBOTHBIX IO OTHOLIEHMIO K cBeTYy. CUTHaNIbHAS poJib cBeTa. DoTOnepruoan3m.
Temneparypa kak okosoruuyeckuii akrop. [lelictBue TemmepaTypsl Ha
opranu3msl. [loifikuinoTepMHbIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHbIE OPTaHU3MBbI.

BnaxHocts kak skojormueckuid  Qaxrop. IlpucmocoOnenust pacteHuil K
MoJ/Iep>kaHnui0 BoAHoro Oamanca. Knaccudmukaiusi pacTeHUil MO OTHOUICHHIO K
Boe. [IpucnocoGnenus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenpl 00WMTaHHS OpraHM3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, [OYBEHHAs,
rIyOMHHAsE ~ TOJANOYBEHHAs,  BHYTPHOpraHW3MEHHas.  DU3HNKO-XUMUYECKHE
0COOEHHOCTH cpef 00uTaHus oprann3MoB. [IprcnocoOnenns opranu3MoB K KU3HU
B pa3HBIX cpeax.

buonornyeckue putmbl. BHemnne n BHyrpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE
puTMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSM YCIOBUMN
AKHU3HU.

Kuznennsie ¢dopmbl opranuzMoB. [loHsTne o ku3HeHHOW (opme. Ku3HEHHBIE
(GopMBl pacTeHMil: JepeBbs, KyCTapHUKU, KYCTapHMYKH, MHOIOJIETHHE TpaBbl,
oJlHOJIeTHHE TpaBbl. JKnu3HeHHbIE (OPMBI KUBOTHBIX: FMAPOOMOHTHI, F€OOUOHTSI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢aktopsl. Buiapl OHOTHYECKMX B3aMMOJAEHCTBHM: KOHKYpPEHIIMS,
XUITHUYECTBO, cUMOKMO3 U ero ¢opmbl. Ilapasutusm, koomepainusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMOJICHCTBUSL  (Tomuueckue,  Qopuyeckue, (Habpuyeckue). 3HaUCHUE
OMOTHYECKUX B3aMMOJEUCTBMM JUIs CYIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHus. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKIIFOYCHU

7.3

DKOJIOTHYEeCKHE XapaKTepUCTUKU momyastuuu. [lomynsiuus kak Ouosioruyeckas
cucrema. Posib HEOTHOPOTHOCTH cpefbl, (prusnueckux GapbepoB M 0COOEHHOCTEMH
O6uosnoruu BUJIOB B (POPMHPOBAHUHU IMPOCTPAHCTBEHHOW CTPYKTYpHI HOIYJISALIMMA.
OcHOBHBIE TIOKa3aTEJIM MOMYJSALMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHas W
II0JIOBAsl CTPYKTYpa, POKIaEMOCTb, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALUS.
Okojnorudeckas CTpykTypa nomymsinuu. OIleHKa YHCIEHHOCTH —IMOMYJISLHH.

I[I/IHaMI/IKa MomyJisinun. 1 ec peryisanus. buoTtuueckuii moTeHIAN MOITYJIALINHA.




MoenupoBaHre TMHAMUKH NONYJAUU. KpuBble pocTa YMCIEHHOCTH MOMYJISLIHAH.
KpuBbie BbDKMBaHUS. Perynsius YWCIEHHOCTH TOMYISIUN: poib (aKTOPOB,
3aBUCAILIUX U HE 3aBUCSAIINX OT IJIOTHOCTU. DKOJIOTUUECKHUE CTPATeruu BUJIOB (- U
K-ctparerun).

[TousiTre 00 dKONOTHUECKON HuIIe BUAA. MecrooOuTanue. MHOroMepHask MOJIENb
skonornueckor Humu Jk.M. XarumHcoHa. Pa3mepsl 3KOJIOTMYECKOW HUILM.
[ToreHumanpHas U peaIn30BaHHAS HUILLIN.

Bun xak cucrema nomynsiiuid. Apeansl BUI0B. Buabl 1 uX )KU3HEHHbBIE CTPATErHH.
3aKOHOMEPHOCTH TIOBEJCHUS W MHTpAlMid >KHUBOTHBIX. buosiormueckue MHBA3UU

Yy)KE€POJHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBs3M MEXIy
opraHu3Mamu B OMOIIeHO3€e. DKOocHucTeMa Kak oTKpbITas cuctema (A.[x. Tencmm).
OyHKIMOHATBHBIE OJIOKA OPraHU3MOB B SKOCHUCTEME: TPOIYIICHTHI, KOHCYMEHTHI,
penyuentel. Tpoduyeckue ypoBHU. Tpodudeckue menu U ceThn. AOMOTHYECKHE
Osoku dkocucTeM. [TouBBI M WIIBI B 3KOcHcTeMaX. KpyroBopoT BEmECTB U MOTOK
SHEPTUU B IKOCHCTEME.

OCHOBHBIE TMOKa3aTeIM 3KOCUCTEMBbL. bromacca M mpoaykius. DKOJOTHYECKHE
MUpaMHJIbl YUCell, OMOMAaCChl U SHEPTHH.

HanpaBnenHble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuunbie u
BTOPUYHbIE CYKIECCMM M WX MPUYUHBL. AHTPONOTeHHbIE BO3JCHUCTBUS Ha
cykueccuu. Kimmakcnoe coobmiectBo. bropasnooOpasue 1 mojgHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTONYHMBOCTH COOOIIIECTB.

[Ipupoanbie SKOCUCTEMBI. AHTPOIOTEHHBIE 3KOCHUCTEMBI. ATrpO3KOCHUCTEMA.
ArporneHo3s. Paznuuns Mexxy aHTPOIIOT€HHBIMU U IPUPOJAHBIMH 3KOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOoakocucteM. ['opojckas duopa u
¢dayna. CuHaHTpONuU3aLUsg TOPOJCKON (ayHbl. bronornyeckoe u X03gHCTBEHHOE
3HaUEHUE arpodKOCUCTEM U YpPOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aHMOJCHCTBHI OPraHU3MOB B IKOCHCTEMAX.

[lepenoc »Hepruu U BEHIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. YCTOHYMBOCTH
OpraHM3MOB, TMOMYJSIIMA M SKOCUCTEM B  YCIOBHUSX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOBHCﬁCTBHﬁ

7.5

buocdpepa — oOmermianerapHas o0ojouka 3emiid, TI/leé CYIIECTBYeT WM
cymecTBoBasia ku3Hb. YueHue B.M. Bepnainckoro o Ouocdepe. OGnactu
6uocdepsl u e€ cocran. JKuoe BeriecTBo 6HOCheEpsl U ero PyHKIHH.

3aKOHOMEPHOCTH cyllecTBoBaHusl Ouocdepbl. OcobeHHocTH Ouochepbl Kak
rio0anbHOM sKocucTeMbl. [lnHaMuueckoe paBHOBecue B buochepe. KpyroBopotsr
BEIIECTB U OMOTEOXUMHUECKHE IIUKIIBI (YIIIepoa, a30Ta). PUTMHYHOCTD sIBICHUI B

ouocdepe.




3onanbHocTh OMochepsl. IlonsTre o 6rmome. OCHOBHBIE OMOMBI CYIIW: TYHJpA,
XBOWMHBIC Jieca, CMEIIAHHbIE M IIUPOKOJIMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHH, TPOIIMYECKUE JIECa, BBICOKOTOPhs. KilMMat, pacTUTEIbHBINA U KUBOTHBIH
MUpP OHOMOB CYIIIH.

Crpykrypa W (yHKIHUS KHBBIX CHCTEM, OIICHKA MX PECYPCHOTO MOTCHIUANA U

onocdepHbIx QyHKIMIA

7.6

DKOJIOTHYECKHE KPU3HUCHl U UX NMpUYMHBL. BozaelicTBue denoBeka Ha Ouocdepy.
3arpsisHeHue BO3AYIIHOW cpeabl. OxpaHa BoO3Ayxa. 3arpsi3HEHUE BOJHOW CpEbl.
Oxpana BoaHbBIX pecypcoB. Paspymienne nmoussl. OxpaHa MOYBEHHBIX PECYPCOB.
HN3mMeHenue knumara.

AHTpPOIIOTEHHOE BO3JICHCTBUME HA pPACTUTENbHBIN M KUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO W KUBOTHOrO MHpa. OCHOBHBIE MPUHILUIBI OXPaHbl MPHUPOJIBIL.
Kpacubie kauru. Ocob6o oxpansiembie mnpuponnbie Tepputopun (OOIIT).
Boranudeckue capl U 300J0THYECKHE TAPKU.

OcHOBHbIE TNPUHIUIBl YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M MPHUPOJBI.
PanponanpHOe  MpUPOJONONB30BAaHME U COXpPaHEHHE  OMOJIOTHYECKOTrO

pazHooOpaszus 3emin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYuebnuk, buonorus 10 knacc, buonorndeckue cucTeMsl 1 pouecchl (yriyOleHHbI YPOBEHB),
A.B.Tepemos, P.A.IlerpocoBa, MockBa, Mauemo3una, 2022 r
VYuebnuk, buonorus 11 xnacc, buonornvyeckne cuctemMsl U MPoLecchl (yriryOJIeHHbIH YPOBEHB),

A.B.Tepemos, P.A.IlerpocoBa, MockBa, Maemo3una, 2022 r

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.Metonnueckoe nocodue s yuurtensi, A.B.Tepemos, P.A.IlerpocoBa,MockBa, MHemMO31Ha,
2022 T

2. AxumoB C.U. u np. buosorus B Tabnuiiax, cxeMax, pucyHkax. Y4eOHO -0O0pa3oBaTebHas
cepus. — M: Jluct-Hrro, 2004.

3. buonorus B Tabnunax u cxemax. Coct. Onumenko A.B. — Cankr-IletepOypr, OOO
«Bukropus-mitocy, 2004.

4. buosorusi: CipaBouHuK mkoasHUKa U ctyaeHTta/llon pen. 3.bpema u M. Metinke; [lep. ¢ Hem.
— 3-e m31., crepeoturt. — M.: Jlpoda, 2003.

5. bonrosa .B. CoopHuUK 3a71a4 110 0011ei OMOJIOTHH ¢ PEIICHUSIMH /ISl TOCTYMAIOIMINUX B BY3HI.
— M: OO «OHUKC 21 Bek», «Mup u odpazoBanue», 2000.

6. bop3osa 3.B. [laraee AM. Jlumaktudeckue MaTepraibl o Onosoruu: Metoaudeckoe
nocobue. (6-11 ki) — M: TL] «Cdepay, 2005.

7. Baxuenko JI.B. COopHuUK 3a71a4 110 OMOJ0THH /TSI aOUTYPUEHTOB, YIaCTHUKOB OJIMMITHA U
KOJIBHUKOB. — PoctoB H/]I: ®ennkce, 2005.— 128 c.

8. Eroposa T.A., KitygoBa C.M. OcHoBbI OnoTexHosiorun. — M.: ML «Akagemus»,

2004 r

9. MBanoga T.B. Coopuuk 3amanuii mo oomieit ouonoruu: [Tocodbue mis ygammxcs
o01meoOpazoBaTeNnbHbIX. YupexaeHuii. — M.: [IpocBemenne, 2002.

10. Jlepuep I'.H. O6mas 6uonorus. (1011 knaccer): [loaroroska k EI'D. KonTposabsHbie u
camoctosTenbHbie padoTel/ I'.N.JIepaep. — M.: Dxecmo, 2007.

11. Mapkuna B.B. O6mas 6uonorus: yaebnoe nocodue/ B.B.Mapkuna, T.}O. Tatapenko-
Ko3muna, T.I1. [Topagosckas. — M.: Jlpoda, 2008.

12. Heuaera I'.A., ®enopoc E.N. Dxonorus B sxcniepumenTtax: 10—11 kinaccel: MeToinueckoe
noco6ue. — M.: Benrana-I'pad, 2006.

13. HoBoxenos 0.1. ®unernueckas sBomonus yenoseka.— EkarepunOypr, 2005.

14. nmxkunckas H.A. I'enetuka u cenexuus. Teopus. 3aganus. Oteersl. — CapatoB: JIunei,
2005.

15. Oxonorus B skcnepumenTtax: 10—11 xiaccsl: Meroanyeckoe nocodue. — M.: Benrana-I'pag,
2006.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://lesson.edu.ru/06/77?class=77 bubanoteka LLOK

https://epos.permkrai.ru/library/ Bubnnoteka 3MOC

https://m.edso0.ru/863e5646

http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [Togbopka uHTEpHET-MaTEPHAIIOB IS
y‘H/ITeJ'[eI\/JI OMOJIOTMH 11O Pa3HBIM OHMOJIOTNYECKUM AUCHHUIIIINHAM.
http://school-collection.edu.ru Cepust MyTbTUMEAMHHBIX YPOKOB M MaTepuaiisl u3 «EauHo#M
koJutekuuu LHudposeix ObpazoBarenbHbIx PecypcoB»
http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Togbopka nHTepHET-MaTEpUATIOB IS
y‘-IPITeJ’Ieﬁ OHMOJIOTMH 1IO Ppa3HbIM OHMOJIOTNYECKUM AUCIUITIIINHAM.
http://charles-darvin.narod.ru/ DnexTpoHnbie Bepcun npousBeaenuit U.lapsuna.
http://www.l-micro.ru/index.php ?kabinet=3. Mudopmarus 0 mkoJsHOM 000PYI0BaHUH.
http://www.ceti.ur.ru Caiit LlenTpa skonorudeckoro oOyueHus: 1 ”HGOpMaIim.
http://www.prosv.ru/ebooks/
Dimwic_Biolog
http://school-collection.edu.ru
http://www.electroniclibrary21.ru
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