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c. UpoGeiickoe, 20224
MNOACHUTEJBHAASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOiiero odpa3oBaHus pa3zpaboTaHa Ha ocHoBe dDenepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamet «buonorus» yrinyonénHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABISIOTCS CIOCOOOM
muddepennpanu  O0y4eHUs] Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodhecCHOHANTBHBIM U BBICIIUM OoOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4armmuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CIOPTOM HJIK BOEHHBIM JIEJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHHE O
eI M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeeiseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpelesieHHe Mo KiaccaMm,
PEKOMEHyeT TMOCJIeI0BATEIbHOCTh U3YUYEHUs y4eOHOTO Marepuana C y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30BaH TMPUHIHUII TPEEMCTBEHHOCTH C HW3Y4YeHHEM OWOJIOTMM Ha YypOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEJICTaBICHUM O 310pOBOM 00pa3e >KU3HU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OOydYeHUsS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHs Ha
YPOBHE CpeIHEro 00I1Iero 0Opa3oBaHus.



VYueOnsbiil npeaMer «buosnorus» Ha ypoBHE CpPEeAHETro oOIIero oopa3oBaHUs
3aBepliaeT OuoJIOTMYECKoe o00pa3oBaHME B IIKOJE W OpPUEHTUPOBAaH Ha
pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
Te€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUHU, FIBOJIOLMOHHOTO YUYEHHS U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorusy» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYyYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aldiX  CpPEIHEro
npodeccruoHaibHOro oopazoBaHusi. OCHOBY €ro CoJiep>KaHMsI COCTaBJIAET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHUU  OO0y4aIOIUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3feioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me dYelioBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHHS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takxke HMHTErpamus OMOJIOTMYECKUX 3HAHMHA C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllU, SBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSI OCHOBBI MOJIEKYJSIPHOM U KJIETOYHOM OHMOJOTHH, ASMOPHUOIOTHU U
OMONIOTUN PAa3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTHUH U yUeHHE 0 Onocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, MPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu MU OCOOCHHOCTAX KIETKH, OpraHu3Ma, TOIMYJISIINH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAONINXCS HAYYHBIX JOCTHXKCHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAIHBIX ACHEKTaX OMOJOTMYECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay co
3HAYUTETBHBIM 00BEMOM TEOPETUYECKOTO MaTepuaja B COJAEPKAHUH TPOTPAMMBI
10 OMOJIOTMH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPHUEW CTAaHOBJIEHUS U Pa3BUTHS



TOM WM MHOW o00iacTh OWOJIOTMM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX
yu€HBIX B PELICHUE BAXKHEHIIINX OMOIOTHUECKHUX B SKOJIOTHUECKUX MPOOIIeM.

Lenp nzyuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOIIMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHHI
UCIIOJIb30BaTh 3TH 3HaHUSA B (POPMHUPOBAHUU MHTEpEca K ONpele’aeHHON obnactu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOT0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTkeHne T1end  u3ydeHuss y4deOHoro mpeamera «buomorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOIINX 3a/1ay:

OCBOEHHE OOYYarOIIMMUCS CHCTEMbI OMOJIOTHYECKHX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEHIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHHH, MHOT000pa3sHM W OCOOCHHOCTSIX OWOJOTMYEeCKHX CHUCTeM (KIIETKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMCHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaromMXCS C METOJaMU TIO3HAHHS JKUBOW IPHPOJIBI:
MCCIICJIOBATEIbCKUMU  METOJaMH  OHWOJOTHYECKUX HayK (MOJICKYJSIDHOH W
KJIETOYHON OHWOJOTHUH, HMOPHUOJOTUU U OWOJOTUM PA3BUTHUS, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UCclieloBaHUd B JabopaTopuu W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHUe OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥  COIMAIbHO-D)KOHOMHUYECKHUMU M  HKOJIOTHYECKUMU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATENbHOCTH II0
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTuki MHGEKITMOHHBIX 3a00JeBaHUi, TIpaBUiIa MOBEICHUS B TIPHUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIYANHBIX
CUTyallsiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BuTHE Y O0YUaIOUIUXCA WHTEIJIEKTYalIbHBIX U TBOPUECKHX CIOCOOHOCTEM
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOIOrMYECKOTO UCCIICJIOBAHMUA, POBEACHUS AKCIEPUMEHTAIbHBIX



WCCIICIOBAaHMM, PEIICHUS] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOJIOTHIECKUX
00BEKTOB U MPOLIECCOB;

BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCeHETUYECKOW TPaMOTHOCTH, OOMmEell KyIbTyphl TOBEIEHUS B MPHUPOJE;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuobpeTeHne  OOyYaOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIONIONIB30BaHNHU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, DKOCHCTEM, OUOC(hEephl), COXpaHEHUH COOCTBEHHOTO 3/10POBbSI U 3/10POBbS
OKpyXXaromux Jojeid  (coOmtogeHuss Mep npoduinakTuku — 3a0o0JieBaHUM,
oOecrnieueHrne O€30MAaCHOCTU KU3HEACATEIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TIOBCETHEBHOM JKU3HMU;

CO3IaHMe  YCJIOBHHA  JUII  OCO3HAHHOTO  BBIOOpa  OOYYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpazoBaTeIbpHON TPACKTOpUHU, CITOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIEHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odiiero oopaszoBanus, coctaBiser 204 gaca: B 10 ximacce — 102
gaca (3 gaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYecKOro 0o0pa3oBaHUs B OpraHU3alUSAX CPEIHETO
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIAETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXcs B BBIIIOJHEHUU MPOCKTHBIX W y4eOHO-HCCIIEI0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNPEACNSICTCS  Y4YUTeIeM Ha OCHOBE  HMMEIONIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
DOyHAaMEHTaJIbHbIC, NPUKIAJHBIE M TOMCKOBBIE HAYYHBIE HCCIECAOBAHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHE NPUPOIbI.

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.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTHM C JAPYTUMH Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), Owmocdepubrii. Ilporecchl, MPOWCXOAAIINE B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMAaTU3alusl, MeTaaHanus. [loHaTre o 3aBUCUMON U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH MOJYUYEHHBIX
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 KIETKM», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

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

IIpakTnyeckas padora «lcnonp3oBaHUME pa3aUYHBIX METOAOB IpPH
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. Hlneiinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUSI COBPEMEHHOW KJIECTOUHOU
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas Mukpockonusi. 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 METOJ0B MUKPOCKOITHI.

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

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

Tema 4. Xumnueckasi opranu3anus KJIeTKU

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.
AMUHOKHCTOTHBICOCTAaBOETKOB. CTpYyKTYyphl OenkoBOW Monekyinbl. [lepBuuHas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukanuss OenkoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



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

Jlununel. 'mapopunsHO-TUApOdOOHBIECBOMCTBA. Kiaccudukanus nunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuapl. Ilpunuun kommiementapHocTu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiiHasicniupanb. MecTtoHaxoxaenue u ouonorudeckue ¢pynkuuun JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuun AT®. BoccTaHOBIIEHHbIE IEPEHOCUYUKH, UX (PYHKIIUU B
Kietke. /[pyeue nykaieozuompugocpamor (HT®). CexpenupoBanue [JHK. Memoowv
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoliekyl. Mooeruposarue
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.

HNuarpammel:  «PacnpeneneHue XMMHUYECKHX JJIEMEHTOB B  HEKHUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKYIbl», «CTpOEHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



CrtpoeHnue npokapuoTuyecKkou kineTku. Kinerounast creHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CrTpykTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUMUTO3, (paromuto3. Dk3omuto3. Kietounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

[utommazma. I[utozons. [urockener./ BuxennenuromiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHHe M (QyHKIMH. B3aumocBszb
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmaparta ['onpmxu. Moougurkayus 6enxos 6
annapame Tonvoorcu. Copmuposka benxos 8 annapame
l'onb0orcu. TpaHCIOPTBEIIECTB B KJIETKE. Bakyonu pacTUTENbHBIX —KIIETOK.
Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN u T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHHe UM (QYHKIMH HEMEMOpPaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl.  AkmunogvleMukpoguiamernmsi.  MBIIIEYHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnoie benxu.

Anpo. O6osouka sApa, XpOMaTUH, KapUoIUIazMa, SJIPBIIIKH, UX CTPOCHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpuKkce. IIpocTpaHCTBEHHOE pACMOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounsle BkitoueHusi. CpaBHUTENbHAS XapAKTEPUCTHUKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanumn

IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunel U cxembl: «CTpoeHHE HYKApUOTHYECKOU KIETKW», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUYECKON KIECTKH.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnas padora «/3yueHne CTpPOCHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOpaHBI».

JlabopaTtopHas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «l3ydeHwe  JABWKEHUS  LUTOIJIA3Mbl B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe oOecreueHre KIeTKu: mnpeBpameHue ATD B
oOMeHHBbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl.  OtnuunsihepMeHTOBOTHEOPraHHUECKUXKaTaIu3aTopoB.  benku-
aKTUBATOPHl M OENKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEepMEHTATHBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
doTocunTe3a. CBeToBas U TemMmHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (QoTOCHMHTE3a. BnusHue pa3nuuHbix (akTopoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKUE OaKTepuu, >KeIe300aKTepuH, cepoOaKTepuu, BOJOPOJIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHu3MBlI. Dranbl SHEPreTUYECKOrO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE



dbochopunupoBanue. Onepeusi membpannozo epaduenma npomoros. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

IHoptpersr: k. IIpuctiou, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIIPENapaToB.

JlaboparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHass paGora «CpaBHeHHE TIporlecCOB  (DOTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacieacTBeHHOW nHPopMmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancisiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oernka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoT. Perynsius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmote3a
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — Hekierounbie GOpMbI )KU3HU B 00IUraTHbIe apa3uThl. CTpoeHue
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, conmanpHBIC B MEAUITMHCKUE TTPOOIIEMBL.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanuun

[Toptpetsr: H. K. Konbuos, /. 1. iBaHOBCKUM.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUK KJICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. Wartepdaza u murtos.
Oco0eHHOCTH TpOolIeccoB, MpoTeKawmux B HHTepdasze. [loarotoBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPUOIbI HHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTApHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanmsmpenmkauuu JIHK. Xpomocomsel. Ctpoenuexpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIiougHeli u
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuynbie  XpoMocoMbl. [losoBbie
XPOMOCOMBI.

llenenue xinetkn — wMuTo3. Craguu MHTO3a W TPOUCXOASIIME B HUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — arorTo3.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAS TEHOMHKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay» — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaX
KOpEUIKa JIyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u QyHKIIUM OPraHM3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIJIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.



OcOoOEHHOCTH ~ CTpPOEHUS U JKU3HEAESTENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYTHE NPOTUCTHL. KONOHHAIBHBIE OPTAHU3MBI.

B3aumocBa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanum pacteHuidl. Tunbl pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasi,
MOKPOBHAs, MPOBOASIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM XKMBOTHBIX M 4e€JOBEKA. THWIBI )KMBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

Opransl. BerertaTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX XMBOTHbIX. HapyxHbIil M BHyTpeHHUU ckener. CTtpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&0OoUIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblleyHas cuctema. Pediiekc. CkeneTHhIEMBIIIBI U UXpaboTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOrO TpakTa. [IumeBapurensHbpie xeneswl. [lnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepHoe u néroynoe npixaHue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCIOKHEHHE CTPOEHHUS JIETKUX I103BOHOYHBIX JKMUBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIIeKoNUTatoUMX. Perymsmus npixanus. J{prxatenbHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOoCHas cucrema HM €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. OuibTpanus,



CeKpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJOCTH TENA C KPOBEHOCHOW M BBIICIIUTEIIBHONW cCUCTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue um (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XMMHUYECKOM 3a1UThl. DUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3ma ot OosnesHei. IMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTeéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiloHaJIbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zapaXuMocTe U peryianus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHbIX. OTIEIBl TOJIOBHOTO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Peduiekc u
peduexkTopHas nyra. bezycioBHbIe U yciI0BHbBIE pe(IeKChI.

I'ymopanpHas peryisauus U 3HIOKPUHHAs CUCTEMa >KUBOTHBIX M 4YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM UM SHIOKpUHHOM cucteMm. ['unoramamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

TaGauubr u cxembl: «OIHOKJIETOUHBIE BOXOPOCIN», «MHOTOKIETOUHbIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHOcHas cucrema», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMay, «DHAOKPUHHAsA cucteMa», «CTPOEHHE MBIIIIBD,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHUS  PaACTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cucrema narymkw», «HepBHas — cuctema



npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaThl TKaHEH, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHHU pa3HBIX OTHEJIOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIECThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmania u OeJIKOB Mo [elcTBUEM (PepMEHTOB, 000pyA0BaHUE NS
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecronoro  pa3MHOXEHHS:  IMOYKOBaHUE,  CIIOPYJIALHMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KineTkW, Wiau ramersl. Meiio3. Craauu
Meno3za. [loBegenne xpomMocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTO B JKM3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Hl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. COCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modeau mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKAalOIIEeH Cpeibl.



Poct u pasButue xuBOTHBIX. [locTomOpuoHnanbHbId mepuox. Ilpsmoe u
HempsiMmoe  pas3BuTue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
II03BOHOYHBIX JKMBOTHBIX. bHOJOrMYecKOe 3HAYE€HHE NPSAMOIO0 W HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIIUU POCTa )KUBOTHBIX U YesoBeka. CTaguu mocTaMOpUOHAIBHOTO Pa3BUTHUS
y JKMBOTHBIX U yenoBeka. [lepuonsl onTorenesa yenoseka. CTapeHrne U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1LMKiIe pacteHuil. OOpa3oBaHue cnop B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOe OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [IIneman.

Tabnuupelr u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl 0Oecrnonoro
pa3MHOXEeHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIVICHBD,
«Pa3mHoOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «lIpsamoe u
HEmpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHbIH LHUKI MXa», <OKHW3HEHHBIM  LUKI
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKICTOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIpEnapaTax».

IIpakTnueckass padora «BbiABICHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB pPAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHuU3MoOB

Hcropust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE T€HETUYECKUE MOHITUSA U CUMBOJIBL. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTa, YUCTAS JTUHUS, TUOPUIbI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHYECKU,
MOJIEKYJIAPHO-TEHE TUYECKU M.

JdemoHcTpanumn

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

Tabmuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3aKoH
eauHooOpasusi rTuOpUA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeluieHusl NpHU3HakoB. L[uTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacumiernnenre npu3HakoB Py HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeIOBaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEIOBaHUE T'EHOB, HAPYILICHUE CUCIUIEHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M ONpeAeIeHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [inerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3anMonenCcTBUE HEaUICNbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3STMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxemsl: «llepBbiii 1 BTOpoil 3akoHbI Menaens», «Tpetuit 3akoH
Mengaens», «AHaIM3UpYIOLIEE CKpelMBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CuerjieHHOe HacjeJoBaHUWE NPHU3HAKOB Yy aApo3oduisly, «['eHeTuka momay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBDY,
«MHOXECTBEHHBIN aieIn3M», «B3anmMo1eiCTBUE T€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB eIuHOO0Opa3us
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS TMPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIb A
JEMOHCTpAallMd CLEIUICHHOTO HACJlE€JOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOI,
MUKporipenapart: «Jlpo3oduar.

IIpakTuueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

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

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTH: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MoaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoauuKaMoOHHOW M3MeHunBocTH. Hopma peakiuu mpusHaka. BapuanmoHHBIHM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTHnMYEeCKass U3MEHUYNBOCThb. CBOMCTBA T€HOTUITNYECKON N3MEHYUBOCTH.
Bunbl reHOTHTIHYECKO M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHasT WM3MEHYMBOCTh. MeH03 H IOJOBOW TIPOIlECC — OCHOBa
KOMOWHATHBHOU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TeHEeTHYECKOr0 Pa3HO00pa3us B mpeienax OJHOro BUAA.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUUMPOBaHHbIE MyTauuu. SnepHele U
uurToruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe W MOojoBble MyTanuu. [IpuynHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPANIOB B
HacnencteeHHo m3meHuuBoctr (H.W. BaBuiioB). BHesinepHass M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX ¢Hakmopos 8
HACe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTH, «KombuHaTuBHas U3MEHUYHUBOCTH, «Meriosy,
«OmnonoTBopeHuey, «I enernueckue 3a00aeBaHUs YeIOBEKa», «BUIbl MyTaIuiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHME BapuallMOHHOTO psja U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpEenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa. MeToabl  M3YYEHHMs] TEHETMKH  4YEJOBEKAa: T'E€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, [IATOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHnHOe ONpeeICHNE TE€HOTHIIA:
MOJTHOT€HOMHOECEKBEHUPOBaHUE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C IOMOIIBIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEapacioIOKEHHOCTHIO.
3HaueHUE MEIMIIMHCKOW T'€HETUKH B MPEIOTBPALICHUH U JICYEHUH T'€HETHYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». JTUUYECKHE ACIEKThl UCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKAa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl M3YUEHUS TCHETHKU
yenoBekay, «I 'eHeTnyeckue 3a00J€BaHUS YETIOBEKay.

IIpakTnueckas pa6ora «CocTaBlieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJICKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenekuuu B CO3IaHUM COPTOB PACTEHUM H IOPOJ
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHuumBoctTHh H. WM. BaBuioBa, ero 3HadyeHue id
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaJbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIUU. UcnwiTanne



npousBoauTened mo moromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHOTHIIa TOTOMCTBA U OTOOP MO reHOTUNY ¢ nomolnbto ananusa J{HK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PannaninOHHBIN U XUMUYECKUNA MYTAareHe3 Kak UCTOYHUK MYTaLUi y KYJIbTYPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 111 mosyyeHus: HCX0IHOTO MaTepHala Jjisl CEJEeKIUU.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas ruopuIn3aIus.
bnuskopoAcTBeHHOE — CKpeluMBaHWe, wiM  UHOpuAMHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruoaus
MEXBUAOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIIMN PACTEHUN U KUBOTHBIX. «3enénast
DesonoYUsLy.

CoxpaHeHre U M3y4eHHE N'eHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JOUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyUueHUs Cyuecmsayouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoetli U nepcneKmueHbiX MmexHoI02UlL.

JdeMoHCcTpamuun

[Toptpeter: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. bexnsies.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHUYUBOCTU,
«Metopsbl cenexkuuny, «OtaanéaHas rudopuanzanus», «MyTtareHesy.

JlaGoparopHasi pabora «/3yueHune copToB KyJbTYPHBIX PACTCHUIN U MOPOJ]
JOMAITHUX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO/10T U

OOBEKTHI, HMCTHOJB3YEeMblE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBHIC
KYJIBTYPBHI, MHUKPOOPTaHU3MBl, 150. XapaKTEePUCTHUKA. TpaguunoHHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHKPOOHOIOTHUECKUX
texHosorui. [IponsBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB IIEJEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep>KallluX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOanku. Comaruueckas THOpUAM3ALUS U  COMATUYECKUU
smOpuorene3. lcnosnb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUSUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHanTHbix JAHK. Cozdanue mpanceennwvix opeanuzmos.
JlocTvKeHMsT W TMEePCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPUH.
DKOJIOTHYECKHUE B ITHUECKHE MPOOJIEMbI TeHHOW WHXKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [THP-
TUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUYECKUM aHaIu3 MpoTeoMa
YeJoBEKa I OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHHUS KOMILJIEKCHBIX
TKaHEeW CcOYeTaHHMEM TEXHOJOTHUH TpEXMEpHOro OWONMpPHHTHHra W ckaddonaunra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBneHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-comepxkaiux BUPYCOB, BBI3BIBAIONINX 0CO00 OIACHBIE
3a00J1eBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabmutel u cxemsl: «lcmonp3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast nHKeHepus», «l eHHass UHKEHEPUS».

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1.3apoxkaeHue W pa3BUTHE JIBOJIONMUHOHHBIX NpeICTABJIEHUN B
OuoJIOruu

OpomouronHas teopusa Y. J[lapBuna. [lpennocbuiku BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.



JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

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

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 9. XK. Cent-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmuupt u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpUcocoOJieHnid y pacTeHuid W kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponel romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KarycThl», «[lopoasl JoManIHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIECHUS JABWXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKH TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTYphl mnomyisuuil. M3menenue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PakTOphl (IBHIKYIIME CHJIBI) SBOJIIOIUU. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHAIPABJICHHBIE M3MEHEHMSI 4YacTOT ajieiaedl B momyisuusax. ekt
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpocTpaHCTBEHHAs), OroIorndeckas (penpoayKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIOMIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
¢uznonoruueckue, - OMOXUMHYECKHE,  NOBeneHYeckHe.  OTHOCUTEIBHOCTH
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnAN3aIINS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMoOHHOW OWOJOrMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpasusi. MUKpPOIBOJIOMS U KOIBOJIOIUS Mapa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTpYKTypa Bula», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyiue
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XepTBy», «Cxema
JICHUCTBUSL E€CTECTBEHHOTO 0TOOopa», «®PopMmbl OOpPHOBI 3a CYIECTBOBAHHEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buma», «Buabl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «IJKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHUHUI,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydelia MTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHWl ONWM3KUX BHUIOB, OOpPa30BaBIINUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHU3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBosronuu. IlepexonHele ¢GoOpMbl M (PUIOTE€HETHYECKUE  PSAJIbI
OpraHU3MOB.



buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumibi-
SHJEMUKHU U PEIIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKUE METOJbl M3yUYECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOIUU. [IpuHyun cmenvl YyHKYULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punnmodute»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

Hay4unple THUMOTE3bl MPOUCXOXKICHUS >KM3HM Ha 3emie. AOuWoreHes u
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU JBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBu4Horo OynboHa /. XonaelHa, reHeTHuecKas Tunores3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HNcropus 3emmu u Meronel €€ wu3ydyeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponomoruss u e€ wmeronbl. OTHOcuTeNnbHass MW a0CONIOTHAs
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpemMeHHble MUKPOOHBIE OMOIIEHKH KaK aHaJOT MEePBbIX Ha 3emiie COOOLIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BbICHIMX pacTeHuil. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMMUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
NO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrMYecKuX ImpoieccoB. llosiBneHWe MW pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUS U BIUSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHas cucTemMa opraHuueckoro mupa. IlpunHuumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Hoptpersi: @. Penu, JI. Cnanmnanuanw, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema ombita @. Peqny, «Cxema onbita JI. [lactepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHble 3Tanbl OpraHUYecKor 3BoNOLUNY, «Cxema o0pa3oBaHHs 3YKapHOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpupoasl», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE



pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XU3HU B
[TAJIE030MCKOU 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOMN dpe», «Pa3BuTHE KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJIeThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl U 3BEpEN,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IPOKOHCYIIBI) ¥ paHHUE TTOHTHUIBI — OOIIME TIPEIKU YEIIOBEKOOOPa3HBIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEPTaIbCKUN



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBI OTOOp B MOMYJSLUAX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHasi  (dKBaTOpUAIbHas),  MOHIOJOHUIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U apeiipa reHoB Ha Mopdoioruio u
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanne K03BOIIONUHA OUOJIOTMYECKOTO M COLIMATBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD, «J[BUKYIINE CUIIBI aHTPOIIOTEHE3a», « IBOJIOLMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHue s3KOTOTMUECKUX aanTalllui YeT0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi



3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUM I YEJOBEKAa. OKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkosiorudeckue (PakTopsl U 3aKOHOMEPHOCTH UX nercTus. Kiaccudukaius
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKkonorudeckuit ¢axrop. JleicTue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3Mbl. [loMKuIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Boje. [IpucnocoOiieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyaJau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxjieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAaHHUS OPraHU3MOB B CpeJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupl U cxeMmbl: «Dxojoruueckue @akropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpenpl oOOWUTaHUA OpraHu3MoB», «buolorHyeckue pUTMBIY,
«Kuznennsie  Qopmbl  pacTeHuit», <« KuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydelsia ITHUIl U 3BepeH, repdapun
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIIOBUU >KWU3HH, TepOoapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISBICHHE TMPHUCIIOCOOICHHH OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOJHOPOJHOCTH Cpeibl, pu3nueckux 0apbepoB U



0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALTUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH MOMYJSIIUNA: posib (haKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunansHas U peaau30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumel W cXeMbl: «DKOJOTHYECKHE XapaKTePUCTUKU  TOIYJISIIHI,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repOapuu pacTeHUM, KOJIIEKITUN YKUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucrteMa (A. JIx. Tencnu). @yHKUHOHAIbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTCHHBIE BO3JCUCTBUS Ha



cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, CMmenell, nyCmbitb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u dayna. CunanTponuzamusi Topojckou QayHsl. buonormyeckoe wu
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 PyHKyuoHUposanuu 3kocucmem. [IepeHOC IHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJI02UYECKO20  HOPMUPOBAHUA — AHMPONO2EHHO20  8030€lCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (macTOUIHAS, TETPUTHAS)», «IKOJOTHUUSCKAs MUPAMHJIa YUCEID,
«OKonoruyeckass nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepst ypOosKkocucTem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3us MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BELECTBO OHOC(hEephl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Owome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymny, «Knumarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:KAOIIAA Cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KMBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO pPA3BUTHUSL YEJIOBEUECTBA U IPUPOJBI.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHEe METOZOB MOHWTOPWHTA pa3BUTUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K



ungopmayuu no  coCMoAHUIO OMOenbHbIX 8U008 U Kkocucmem. OcHovl
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpszHeHue 1ouBbl», «llapHukoBblii  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

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

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrpaMMbl IO OMOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa 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
TPaJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPSAKY, YEJIOBEKY TPyJa M CTapliieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ydbTaThl OCBOGHHUSA YyueOHoro mpenmera «buonorusy»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCcTBa, PaCIIUpPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUMCKOT0 OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM MTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU /1€ TETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, UYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO 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, TOHUMAaHUS 3HAUYEHHUA OWUOJOTMM B TO3HAHUU 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 [IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYasl 3CTETHKY ObITa, HAy4YHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

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

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 30POBBIO U KU3HHU JII0IEH;

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

6) Tpy10BOro BOCIIMTAHMS

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

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

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MTPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEIICHUH TMPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
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 HEOJIArONpPUATHBIE KOJIOTHYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TTO3HABATEIbHON, KOMMYHHUKATHBHON W COIMAIBHON
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH NPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PecypcHble  MPOOIEeMbl  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS JJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HKCTIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMbIE M1 (OPMUPOBAHUST MHUPOBO33PEHHS OOyHAIOUIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCJIe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT W  JIpyTHe);
yHUBEpCalbHbIe YyueOHble JEeNCTBUsA (TI03HABATE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOW KOMIETEHIMH OOydYaroumxcsi; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

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

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpazoBanus y oOydatomierocss OyayT cpOpMHpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTPAMMBbI CPEIHETO OOIIEro
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

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

UCIIOJIB30BaTh TNMPU OCBOSCHWM 3HAHUW MPUEMBI JIOTHUYECKOTO MBIIIJICHUS
(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 OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIISTH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS 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 aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

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

KOOPJIWHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBHSX PeEajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30Bble HcCIe0BATEIbLCKUE IEHCTBUS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIICI0BATEIBCKOW M MTPOCKTHOM JESITCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalldH, NPeoO0pPa3oBaHUI0 M NPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadylM B 0Opa30BaTEIbHOM
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPO(PECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOITYyCKAIOMINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMATbHYIO  (GOpPMY  MPEICTABICHUS
ouosiorndeckor nHGopmaruu (cxemsul, rpauku, TUarpaMmsbl, TaOJIUIBI, PUCYHKU
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1)o0menme:

OCYIIECTBIISITh KOMMYHUKAIIUU BO BeeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOaldbHbIE CpeAcTBa OOIEHUs, I[OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIIEHNE K COOECETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAsA 1eSITeJIbHOCTD:

MOHUMATh W HCIIONH30BaTh MPEUMYIECTBAa KOMAaHIHON W WHIWBUIYATbHOU
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
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJUIEKTUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETrO BKJIAJa M KaXJAOTO yYaCTHHUKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

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

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISTh TBOPYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

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

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

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1adyu B 00pa30BaTEIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

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

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2)CaMOKOHTPOJIb:

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

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHUM, UCIOJIb30BATh MPUEMBI pePIEKCUM ISl OLEHKU CHUTYallluH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



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

3)npuHsaTHE ce0S U APYIUX:

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E 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 yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHWM, BHUJBI JACATEILHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buomnorusi» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT U PAa3BUTHE), OMOJIOTMYECKHE TEOPHUHU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpas3usi ¥  TPOUCXOXKACHHUS  KyJIbTYpPHBIX  PAcTCHHil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOIO TMO3HAHMS, HCIOJIb3YEMbBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadoin3M), NpeBpalIeHUs] YHEPTUH, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIMSIMH, MEXIy OSTanamu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB 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 COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3U MEXY UCCIIETYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSIMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

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

YMEHUE BBIIBUTAaTh THUIIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIbHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3ze IIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX

KOH(DEpEeHIHSX;
YMEHHE OIEHWBATh OSTUYECKHWE AaCMEKTHl COBPEMEHHBIX HWCCIEIOBAHUI B
obmacti  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa U CO3/IaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH mpodeccun u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

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

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U pOJM OHOJIOTMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BAHMS, U B (POPMHUPOBAHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJeNIeHUs] M TMOHHMAaHHE CYIIHOCTH OCHOBOIOJIAralOIMUX OHOJOTUYECKHUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUYeckoro paBHoBecus Jk. Xapau u B. BaitaOepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX HCCIICIOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOIMIETO, ABMKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, aJJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
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
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUECTBA,

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATE JIA0OpaTOpHBIE M TPAaKTUYECKHWEe padoThl, cOOII0AaTh
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 Yyue€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHoIorHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUSAX M CIOCO0AaX MpelOTBpaIlCHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeoB U
(uu¢pposrIe)
n/m | TeMIporpammbl Bcero | KourpoabHbiepa6oThl | IlpakTHyeckuepadoThl
o0pa3oBaTebHbIepecypchl
1 buonorusikakHayka 1
2 JKuBble cucTEMBI U UX U3y4YEHHE 2
3 BuonorusikneTkn 2 0.5
4 XHAMHUYECKassOPraHu3aUusAKIECTKH 10
5 Crpoenue U GyHKIHUUKIETKA 8
6 OOmeH BelecTB U MpeBpalicHue 9 1
SHEPrUu B KIETKE
7 HacnencrBennas ungopmanus u 9 05
peanuzanus e€ B KJIeTKe
Ku3HEHHBINITUKIKIETKH 6 1
Crpoenue u GyHKITMHOPTaHU3MOB 17 15
10 PasMHoxkeHue n 8 15
Pa3BUTHEOPTraHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHUYUBOCTHA 2 0.5
OpraHU3MOB
12 3aKOHOMEPHOCTUHACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUM3MEHYUBOCTH 6
14 I'eneTukauenoBeka 3 0.5
15 CenexuusiopraHusMoB 4 1
16 buorexnonorus n 4




CUHTETUUYECKAIOUO0IIOrUs

17

PesepBHOEBpEMs

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102

13




11 KVIACC

KoanuectBouacos DJIeKTPOHHbIE
Ne HanmeHoBaHMepa3aeo0B U
(uu¢pposrIe)
n/n TEMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | [IpakTHuecknepadoTsl
o0pa3oBaTebHbIepecypchl
3apoK/IeHUE U pa3BUTHE
1 HBOJTIOIMOHHBIX MPEICTABICHUH 4
B Ouosoruu
Mukpo3BOIIIONHUS U
2 P 14 2
eépe3ynbTaThl
3 Makpo3Botonus u 6
€€pe3ynbTaThl
[IpoucxoxneHue u pa3BuTue
4 15 1.5
JKU3HU Ha 3emMie
IIpoucxoxaeHueueaoBeKa —
5 P 10 1
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O
5 B3aMMOOTHOUICHHUSIX OPraHU3MOB 3 05
Y HAJIOPraHU3MEHHBIX CUCTEM C '
OKpYyKarolen cpeon
Opranusmsl U cperaoduTanus 15
DKOJIOTUSBUJIOB U HOITYJISILIUI 0.5
DKOJOTUsCO0OIIECTB.
9 12 0.5
DKOJIOTUYECKHECUCTEMBI
10 buocdepa — 6
ry100abHAsSAIKOCUCTEMA
11 YenoBek u OKpyKaromascpeaa 6
12 PesepBHOEBpEMS 8




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
Ne KoauuecTtBouacoB
Jarau3zy DJieKTpoHHbIeNHPOBLIEOOPA30B
n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku
YyeHHust aTeJIbHBIEPeCYPCHI
/ ero | epadornl epadoThl
n
1 bronorus kak KOMIUIEKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbIe cMCTEMBI U KX CBOMCTBA 1
3 YpoBHEBasOPraHNU3aNUKUBBIXCUCT 1
eM
4 HcTopus OTKPBITHS U U3ydeHUs 1
kieTku. Kinerounasareopus
Meto1bl MOJIEKYJISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padota «M3yueHue
5 METOJIOB KJIETOYHON OMOJIOTHHA 1 0.5
(xpomatorpadus, anexTpodopes,
muddepeHaaTbHOe
uentpudyruposanue, [1L[P)»
6 XUMUYECKUNCOCTABKIETKH 1
7 MunepanbHbIe BEIIECTBA KIETKH, UX 1
Ouosornyeckas poiib
Opranuyeckue BelecTBa KJISTKH —
8 6enxu. JlabopaTopHas padora 1 0.5
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO




KA4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKanus u

9
¢byHKIMU OENIKOB
10 Oprann4ecKreBeneCTBAKICTKH —
YTIIEBOIBI
11 Oprann4ecKueBeneCTBAKICTKH —
JIUTTUTBI
Hyxneunossie kucnorsl. [JHK u
PHK. JIaGopatopnas pabora
12 | «HMccnenoBanue HYKICHHOBBIX 0.5
KHCJIOT, BBIICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOB)
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudocdars (HTD)
CexBenuponanue JIHK. Metoabl
14 | reHOMUKH, TPAHCKPUTITOMHUKH,
MIPOTEOMUKHU
15 MeToApICTPYKTYpHOHOHOIOTHH
16 TuneIkiaeTok.
[IpokapuoTHueckaskieTka
CrtpoeHue SyKaprHOTUYECKOUN KIETKH.
17 [IpakTuueckas pabota «3ydyenue 0.5
CBOMCTB KJICTOYHOW MEMOpaHbI»
18 [ToBepxHOCTHBIHAIIIAPATKICTKH
OnHoMeMOpaHHbIE OPTaHOU/IBI
1g | MOeTKH. [TpakTiueckas pabota 05

«I/I3yquI/Ie JABWKCHUS TUTOIIIIA3MbI
B PACTUTCIIbHBIX KIICTKAX»




20

[TosryaBTOHOMHBIE OPraHOUBI
KJIETKW: MUTOXOHJIPUH, TITACTH/IBL.
JlaGoparopnas pabota
«HccnenoBanue 1maa3MoIIn3a u
JeTIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKAX)»

0.5

21

HemeMOpaHHbIEOPraHOUABIKIETKI

22

Crpoenue u pyHKIUUAIpA

23

CpaBHuTeNIbHAs XapaKTepUCTUKA
KJIETOK dyKapuoT. JlaboparopHas
pabota «/3ydeHue CTpOCHHUS KIETOK
Pa3IUYHBIX OPraHU3MOB

0.5

24

ACCI/IMI/IJ’I?IIII/I?I U JUCCUMUWIIANOUS —
JIB€ CTOPOHBI MeTabonu3Ma. Turbl
obmena BemiecTB. JlaboparopHas
pabota «/3ydeHune KaTaTuTHIECKON
AKTUBHOCTH ()epMEHTOB (Ha
MpUMepe aMuIa3bl WIK KaTajaasbl)»

25

depMeHTaTUBHBIN XapakTep
peakiuii KJIeTOYHOro Metabonusma.
JlabopaTopHas pabota «3ydeHue
(hepMEeHTaTUBHOTO pacUICTICHUS
MepPOKCH/Ia BOJOPOA B
PaCTUTETBHBIX U JKUBOTHBIX
KIIETKax»

0.5

26

benku-akTuBatopsl U O6€nKu-
MHTUOUTOPBI

27

ABTOTpO(HBIATUIIOOMEHABEIIECTB




28

doTocunres

Xemocunres. JlJaboparopnas pabota

29 | «CpaBHeHHE MTPOIECCOB 0.5
(doTOCHHTE3a 1 XeMOCHHTE3a
AHa’poOHBIC OpraHu3Mbl. Bup
30 oposxenus. JlabopaTopHas padora
«CpaBHEHHUE MPOIIECCOB OPOKEHUS U
TIBIXAHUS
31 AspoOHBIE OpraHU3Mbl. JTaIb
SHEpPreTHYecKoro ooMeHa
DHeprus MeMOpPaHHOTO IpaiueHTa
32 | mpotoHoB. CunTe3 AT®: pabota
npoToHHOM AT®-cuHTa3bI
33 PeaknunmarpuyHorocuHTE3a
Tpanckpunuus —
34 .
MatpuuHbliicuaTe3 PHK
35 Tpancusmus u e€aranbl
36 KonnpoBanue amuHokucior. Poss
pubocoM B OnocuHTE3€e OenKa
37 Opranuzainys reHoma y IpokKapuoT u
3yKapuoT
38 MouiekynsapHble MEXaHU3MBI
AKCIPECCUU TEHOB Y SYKapUOT
Bupycbel — BHekJIeTOUHBIE (DOPMBI
g | XUSHHE 00nUTaTHBIE Mapa3UTHI. 05
[TpakTueckas pabota «Co3nanue '
MOJIENTH BUPYCa»
40 | BupycHsle 3a0051€BaHuUs YETOBEKA,




KUBOTHBIX, PACTCHUI

HanoTexHoyioruu B OMOJOTHH U

41
MEUIIHE

42 JKU3HEeHHBIMIUKITKIICTKU

43 | Marpuunsnicuate3 JJHK
Xpomocowmsl. JTabopatopHast paboTa

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpEIiapaTax»

45 JleneHueKneTKn — MHUTO3
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padota

46 | «HaGmonerne MUTO3a B KIETKAaX 0.5
KOHYHMKA KOpPEeNTKa JIyka (Ha TOTOBBIX
MHKpOIIpenaparax)

47 Perynsuusikn3HEHHOTOIIMKITAKIETOK

48 OpraHu3MKaKkeIMHOEIIEN0e
Txanu pacrenuid. JlaboparopHas

49 | pabora «/3yyeHue TKaHeH 0.5
pacTeHui»
TkaHu )KMBOTHBIX U YEJIOBEKA.

50 | JlabopatopHas pabota «13y4yeHue 0.5
TKaHEW KUBOTHBIX»
Oprasbl. CHCTEMBI OPraHoOB.

51 | Jlabopatopnas pabora «3yueHnue 0.5
OpraHoB I[BETKOBOTO PACTEHUS

52 | OmnoparenaopraHu3smMoB

53 | JIBM)KEHHEOPraHU3MOB

54 | IluraHueopraHu3zMoB




IInTanne NO3BOHOYHBIX JKUBOTHBIX.

95 [MumeBapurensHas cucremMa
YeJoBeKa

56 | JlpIxaHMEOpPraHU3MOB

57 JlpIxaHue Mo3BOHOYHBIX )KHBOTHBIX
U YeJIoBeKa

58 | TpaHcnopTBemEeCTB y OPraHU3MOB
KposenocHas cucrema

59 | TNO3BOHOYHBIX KUBOTHBIX U
9eoBeKa

60 | Beimenenue y opraHu3MoB

61 | 3ammray OpraHu3MOB

62 | HmmyHHascuCTeMadyeloBeKa

63 Pa3apakuMocCTh U perynsus y
OpraHU3MOB
I'ymopanbHas perynsuus u

64 | SHIOKpWHHAS CHCTEMa )KUBOTHBIX
4eJoBeKa

65 DopMBIpa3MHOKEHUSOPTaHU3MOB

66 [TonoBoepa3sMHOKEHHE

67 | Meiios
I'amerorenes. OOpazoBanue u
pa3BHUTHE MOJIOBBIX KIETOK.

68 | JlabGoparopHnas pabota «/3ydeHne 0.5
CTPOEHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETIapaTax»»

69 WHanBHyanbHOEPa3BUTHEOPTaHU3M

OB — OHTOI'CHE3




70

3akiajKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIUCTKOB

71

Poctu Pa3BUTUC )KHUBOTHBIX.
Jlaboparopras pabota «BrisiBieHUE
MIPU3HAKOB CXOJICTBA 3apO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

73

I/ICTOpI/ISI CTaHOBJICHUA U pa3BUTUA
ICHCTUKHN KaK HAYKH

74

OCHOBHBIE HOHATHUSI ¥ CHMBOJIEI
reHetuku. Jlabopatopnas padora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMIT

0.5

75

3aKOHOMEPHOCTHU HacleA0BaHUS
pu3HakoB. MoHOTHOpUIHOE
ckpemuBanue. [IpakTuueckaspabora
"N3yueHnuepe3ynbTaTOBMOHOTHOPHT
HOTOCKPEIIUBAHKS Y APO30QHIbI"

0.5

76

]_II/ITOJ'IOFI/I‘ICCKI/IeOCHOBBIMOHOI‘I/I6pI/I
JAHOTIOCKPCIINBAHHA

77

AHaJ'II/ISI/Ip}IIOIHeeCerHII/IBaHI/Ie.
HeHOJ'IHOCI[OMI/IHI/IPOBaHI/Ie

78

JIurubpuiHoe CKpeluBaHue.
IIpakTnyeckas padora «M3ydyeHue
pe3yIbTaTOB TUTUOPUIHOTO

0.5




CKPELIMBAHUA Y APO30(PUITB»

[utonornyecknueoCHOBBLAUTUOPUIH

7 OTOCKpEIIUBAHUS
80 CuerieHHOGHACIEJOBaHUETTPU3HAKO
B
81 XPpOMOCOMHASITEOPUSIHACTEACTBEHHO
CTH
82 I'enetukamnona
83 | T'eHOTHIIKAKIEIOCTHAsICUCTEMA
84 ['eHeT4eCKUiT KOHTPOJIb PAa3BUTHS
pacTeHui, )KUBOTHBIX U YEJIOBEKA
85 N3MeHYnBOCTBIIPU3HAKOB.
BunesmsmMeHUYnBOCTH
86 Mo aubukanmoHHAsTU3MEHINBOCTD
Bapuanuonsslii psaa u
BApUALIMOHHAs KPUBasl.
JlaGopaTopHas pabota
87 «MccnenoBanue 3aKOHOMEPHOCTEH 05
MOAU(PHUKAITTOHHOM '
n3meHunBocTH.lloctpoenneBapuanu
OHHOTOpsI/Ia U
BapHaIMOHHOUKPHUBO»
88 ['eHOTHIIMUECKASIU3MEHYUBOCTD.
KoMOuHaTHBHAsIM3MEHYUBOCTh
MyranroHHas "3MEHUHUBOCTb.
89 ITpakTnyeckas padora «MyTtanuu y 05

Ipo30(¢uiIb! (Ha TOTOBBIX
MUKpOITpernaparax)»




90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUreHETHKA U
SIIUT'CHOMUKA

91

I'eneruxa yenoseka. [IpakTuueckas
pabota «CocTaBJcHHE U aHAIH3
POIOCIOBHOM»

0.5

92

MeTtoapIMETUITMHCKOUTEHETUKA

93

3HayeHne MEIUIIMHCKON TeHETUKH B
MPEAOTBPAIIECHUN U JICYCHUH
reHEeTHYECKHUX 3a001eBaHUI
yeJioBeKa

94

OcCHOBHEBIE IOHATHUA CCJICKIINU.
JlabopaTtopHnas pabota «3ydyeHue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/JT IOMAITHUX KUBOTHBIX)

0.5

95

MeTopl ceneKIIMOHHON pabOTHI.
JlabopaTtopHas paborta «3ydenne
METO/IOB CEJIEKIIUU PACTEHUI»

0.5

96

JloCTHXKEHUS CENIEKIIUU PACTEHUI 1
KUBOTHBIX. [IpakTHueckaspadboTa
«IIpuBHBKapacTeHUI»

97

COXpaHeHI/IC, HU3Y4YCHHC U
HUCIIOJIB30BAHHNEC I'CHCTHYCCKUX

pecypcoB

98

buorexHosorus Kak Hayka u
OTpacib IPOU3BOJACTBA.
IIpakTnyeckas padora «M3ydyeHue
00BEKTOB OMOTEXHOJIOT U

0.5




99 OcHOBHBICHAIIPABICHUSICUHTETUYECK 1
oioroIorun
10
0 XPpOMOCOMHAsI U T€HHAAUHKEHEPUS 1
10
1 MemunuHCKneOnOTeXHOJIOTUH 1
10 PesepsHbiit ypok. IloBTOpenue,
5 000011IeHHEe, CHCTEMAaTH3aIUs 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 10 135
I[TPO'PAMME 2 '




11 KVIACC

Ne KonunuyecrBouacos
Jatauzy JJleKTpoHHbIenu( poBLICOOpPa3oBa
n Temaypoka Bce | KoHTpoJubHBbIE IIpakTUyeckue
YyeHHu s TeJIbHbIepecypchl
/ ro | pa6orsl paGoThI
n

1 OBoroMoHHagTeopus Y. 1
JlapBuHa

9 JIBHKyIIIHE CHJIIBI DBOJIIOLINU 1
BU10B 110 Y. /lapBuny
Bopnba 3a cymectBoBanue,

3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOOD

4 DOopMUPOBAHUECUHTETHYECKONTE 1
OPHUHIBOJIIOLINH
OTansl 3BOIIOIMOHHOTO

5 rporiecca: MUKPOIBOJIIOIHUS U 1
MAaKpO3BOJIIOLIHS
[onmynsauns —

6 3IeMEeHTapHase AMHUIA3BOIIOLU 1
u
3aKOH reHETUYECKOI0
paBHoBecus [[x. Xapau, B.

7 Baiin6epra. JIaboparopHas 1 05
paboTa «BblsiBiIeHHE '
W3MEHUYUBOCTH Y 0c00el 0JTHOTO
BHUJIa»




DneMeHTapHbIe(haKTOPHIIBOIIIOL
uu

D¢ dext ocnoBarens. Dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauvu. U3onaumuun
MOMYJISLMNA: Teorpaduueckas,
OuoJIornyecKas

11

EcrecTBennslit oTO0Op —
HaIpaBJISIOMUN GaKTop
IBOJIIOITH

12

[TonoBoitoT60p

13

[IpucnocobaeHHOCTH
OpPraHU3MOB KaK pe3yJbTar
MHKpO3BoJtonnd. JlabopaTopHas
pabora «M3ydyenue apoMopdo30B
Y UIMOAJIANTAlUK Y PAaCTEHUI 1
KUBOTHBIX»

0.5

14

[Ipumepsr mpucnocoOaeHUH y
OpraHu3MOB: MOP(OJIOTHYECKHE,
(hbU3HOJIOTHYECKHE,
OMOXUMUYECKUE,
MOBE/ICHYECKUE.
JlaGoparopraspaboTa
«[IpucnocobieHusIoOpraHu3MOoB U
UXOTHOCHUTEIHHASIEIeCO00pa3HO
CTBb»

0.5

15

Bun, ero xpurepuu u CTpykTypa.
JlaGopaTopHas pabora
«CpaBHeHHE BUIOB 110

0.5




MOP(}OJIOTHIECKOMY KPUTEPHUIO

16

CrpykrypaBuaa

17

BunooOpa3oBaHuekakpe3yibTat
MHUKPO3BOJTIOIUH

18

CBSI3bMUKPO3BOJIIOLUU U
AMUAEMUOJIOTHH

19

Makpo3BoIIOLHS.
ITameoHTOJIOTHYECKHE METOIbI
I/I3yT-IeHI/I$I 3BOJIOIINHU

20

buoreorpaduueckneMeTo1pIn3yd
€HUSIBOJIIOLNA

21

OMOPHOIOTHYECKUE U
CpPaBHHUTECIIBHO-
MOP(hOJIOTHIECKHE METOIbI
W3YUYCHHSI SBOJTFOIIAN

22

MoJtekyIISIpHO-T€HETHIECKHE,
OMOXUMUYECKHE U
MaTeMaTHYECKUE METOIbI
W3YYCHHUS SBOJFOIUH

23

O6H_[I/Ie3aKOHOMCpHOCTI/IBBOJ'II-OH
nn

24

AJlanTUBHAS pauaIus.
HepaBHOMEpHOCTH TEMIIOB
DBOJIIOLIUH

25

Hayunsie runoressl
MIPOUCXOXKACHUS KU3HU Ha
3emie

26

Z[OHayLIHLIC MMpEACTaBJICHUS O




3apOKICHUH KU3HU

27

OCHOBHBICBT&HLIHCOI)I‘ AHNYCCKO
UDBOJIIOLUN

28

FI/IHOTC?;I)ISapO)KIICHI/I?DKI/I?,HI/I

29

Wctopus 3emiu 1 METO/BI €€
n3yuenus. Jlabopatopnas pabota
«M3yuyeHue u onucaHue
MCKOTIAEMBIX OCTATKOB JAPEBHHX
OpraHu3MOB»

0.5

30

HavansHple3TanblopraHnyecKomn?
BOJIFOLINA

31

OBOJIIOIUAIYKAPUOT

32

OCHOBHEIE 3TaIlbl 3BOJHOIUN
PacTUTETHLHOTO MUPA.
[IpakTuueckas padota
«M3ydeHne ocoOeHHOCTEH
CTPOEHUSI pAaCTCHUMN Pa3HBIX
OTJICTIOB»

0.5

33

OCHOBHBIE 3TaIlbl 9BOJIFOIINH
JKUBOTHOI'O MHUpa

34

DBOJIOLUS )KUBOTHBIX.
IIpakTuyeckas pabora
«M3yuenune ocoOeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
AKHUBOTHBIX»

0.5

35

PasButue xxu3nu Ha 3eMiie o
JpaM U Iepruogam

36

MaccoBsie BbIMUPAHUA —




9KOJIOTMYECKHUE KPU3HUCHI
IIPOILIIOrO

CoBpeMeHHBIN HKOJIOTUIECKUN

37
KpHU3HC, €ro 0COOEHHOCTH

38 CoBpemeHHascucTeMaopraHuuec
KOTOIPOIILIOTO

39 OCHOBHBIECUCTEMATHYECKUET PYII
MTEIOPTAaHU3MOB

40 AHTpPONOJIOTHS — HayKa O
YeJI0BEKe

41 Pa3BuTune npencraBieHui o
MIPOUCXOXKICHUH YeTOBEKa
Mecto yenmoBeka B CUCTEME
OpraHUYECcKOT0 MHpA.

42 JlaGopaTopHnast pabota 05
«3yuenne ocoOeHHOCTEH '
CTpOEHUS CKeJIeTa YeJIOBeKa,

CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBIKYIIHECUITBIAHTPOIIOT€HE3a
CootHolieHre OHOJIOTMYECKUX U

44 COIMATBHBIX (PaKTOPOB B
aHTpPOIIOTeHe3e

45 OCHOBHBIECTaIMUAHTPOIIOTEHE3A

46 [Taneoreneruka u
najgeoreHOMUKa

47 DBOTIONUACOBPEMEHHOTOYEIIOBE
Ka

48 YenoBedeckue pacshl. 0.5




[TpakTuyeckas pabora
«M3ydeHne dKOJIOTMIECKUX
aZanTanui 4eJI0BeKay

49

MexaucCIUIIMHAPHBIEMETO IbIaH
TPOTIOJIOTUH

50

3apoxkaeHue u
Pa3BUTHEIKOJIOTHH

51

MeTo bl DKOJIOTHH.
JlaGoparopnas pabota
«M3yuenue MeTo0B
SKOJIOTMYECKUX UCCIIETOBAHUI

0.5

52

3HadeHnEe DKOJIOTMYECKUX
3HAaHUU I YeJIOBEKA

53

DKOJIOTHIECKHE(DAKTOPBI

54

Abuotnyeckue aktopsl. CBeT
KaK AKOJOTHYECKUM PaKTop.
JlaGopaTtopHnasi pabota
«BpIsiBIEHUE TTPUCTIOCOOICHMI
OpPraHU3MOB K BIIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue (HakTopsl.
Temneparypa kKax
9KOJIOTHYECKUU (HaKkTop.
JlaGoparopnas pabora
«BplsiBeHUE pUCIOCOOIeHUN
OpPraHU3MOB K BIIHSIHUIO
TeMIIepaTypb»

0.5

56

AbuoTtnueckue GpakTopsl.
BnaxxHOCTh KakK 3KOJIOTMYeCKUI

0.5




daxrop. JlaboparopHas pabota
«AHaTOMHUYECKHE 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT

oOuTaHUSD»
o7 CpenpioouTaHusIOpraHu3MOB 1
58 | buonormuecKuepuTMBI 1
59 XKuzHeHHbIeOPMBIOPraHU3MOB 1
60 | buornueckuedakTopsl 1
3HaueHue OMOTHYECKHUX
61 B3aUMOJIECUCTBUHN IS 1
CYIIECTBOBaHMS OPraHU3MOB B
cpene oouTaHus
62 DKOJIOTMYECKUEXAPAKTEPUCTUKHU 1
HOMYJISALUH
OcHoOBHBIE NIOKA3aTENIN
63 HOMYJISALUH: YUCIEHHOCTb, 1
IUIOTHOCTb, BO3PACTHAsI U
II0JIOBAs CTPYKTYypa
OcHOBHBIE IIOKA3aTeNN
64 HOMYJISALUH: POKIAEMOCTb, 1
IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPaLlUU
65 DKOJIOTUYECKAACTPYKTYPAIOmyJl 1
ALUN
66 JlnHamMuKa nonyssuuu u eé 1
perynsanus
67 Kpussie pocra unciieHHOCTH 1

MOMyJIAIHUH. KpI/IBBIe BBDKHWBaHUA




DKoJIoTHYecKasi HuIlla BUJa.
Jlaboparopnast pabota

68 0.5
«[Tpucnocobnenust cemsH
pacTeHUH K paCcCEIICHUIO)

69 | BunkakcucTeMmanomyisanui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPAIAN )KHBOTHBIX

71 Co00111€cTBOOPTaHU3MOB —
OuoLEeH03

7 DKOCHCTEMAKaKOTKPBITAICUCTEM
a

73 KpyroBoporT BemecTB 1 NOTOK
SHEPTHUU B IKOCHUCTEME

74 OCHOBHBIETIOKA3aTEITNIKOCUCTEM
bl

75 DKOJIOTHYECKUETTUPAMHUIBI

76 N3menenuscooOriecTs —
CYyKIIeCCUU
[IpupoaHbie S5KOCUCTEMBI.

7 DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEaHOB
[IpupoaHbIe 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,
CTETei, MyCThIHb

79 AHTpPOIIOT€HHBIEIKOCUCTEMBI
YpOo3KoCcHCTEMBI.

80 IIpakTuyeckas pabora 0.5

((I/I3y‘{eHI/IC " OITMCAHUC




ypOO3IKOCHUCTEMBI»

81

3aKOHOMEPHOCTH (POPMUPOBAHHUS
OCHOBHBIX B3aUMO/JEHUCTBUI
OpPraHU3MOB B IKOCHUCTEMAX

82

MexaHu3MBbl BO3JCHCTBHUS
3arpsi3HEHUN Pa3HBIX TUIIOB Ha
CcyOOpraHNU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM U
AKOCHCTEMHOM YPOBHSIX

83

buocdepa —
obmerianeTapHaso00109Ka3eMt
u

84

VYuenune B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTHCYIIIECTBOBAHUS
orocdepol

86

KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

87

30HAIBHOCTH OHOCHEPHI.
OcHoBHBIE OMOMBI CYIITU

88

YcroitunBocThOHOCHEPHI

89

OKOJIOTHYECKHE KpU3UCHI U UX
IIPUYKUHBI

90

BosneiicTBueuyenoBexkanadbruocde
Py

91

AHTpPOIIOT€HHOE BO3/ICHICTBUE HA
PaCTUTENbHBIN U )KUBOTHBIN MU




92

OxpaHanpupoibl

OCHOBHBIE IPUHLIUIIBI

93 | yCTOHYHMBOTO pa3BHUTHUS
YeJI0BEYCCTBA U TIPUPO,IBI
PanumonansHOC

94 MIPUPO/IOTIOJIE30BAHNE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpazus 3emin
O06o01enue o TeMe

95 «MUKpO3BOJTIONHUS U €&
Pe3yIBTaThDY
O06o01enue o TeMe

96 «Makpo3BOJIONUS U €€
Pe3yIBTaThDY
O0o001enue no TeMe

97 «IIpoucxoxaeHue u pa3BUTHE
JKU3HH Ha 3eMIIe»

O0o01enue no TeMe

98 «IIpouncxoxieHre 4enoBeKa —
AHTPOTIOTCHE3)

O06006111eH1E TT0 TEME «IKOJIOTHS

99 — HayKa O B3aMMOOTHOIIICHUSX
OpPraHU3MOB»

10 O000111eHIE IO TEME

0 «OpraHu3Msbl ¥ cpesia OOUTaHUS

10 O0001enue mo TeMe «IKOJIOTHS

1 BUJIOB U TIOMYJISIIIAIY

10 O606menue o Teme «buocdepa




2

— r100aIbHAS DKOCUCTEMA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

102

7.5




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

* buonorus. buonorudyeckue CUCTEMBI U IPOLIECCHI; YITyOaeHHoe 00yueHue, 10
kiacc/ Tepemor A.B., [TerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

* buonorus. buonorudeckue cUCTEMBI U MIPOLIECCHI; YIiIyOsieHHOe oOy4eHue, 11
knacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOM
oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

ITaceunuk B.B. " Jluaug xu3sau'. buosmgorusa 10-11 kimacc

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. Aradonosa U. b., CuBornazos B. U. buonorust xkuBoTHBIX. MaTepuabl s
MOJICOTOBKH K €JMHOMY TOCYapCTBEHHOMY 3K3aMEHY U BCTYMUTEIbHBIM
AK3aMEHaM B BY3bl: yueOHOenocobue. — M.: JIpoda, 2010. — (BeimyckHoi /
BCTYIUTEIbHBINA K3aMEH).

2. Aragonosa U. b., CuBornazos B. . buonorust pactenuii,rpu6os,
TUIIAWHUKOB. MaTepuansl 151 TOJAITOTOBKH K €IMHOMYTOCYAapCTBEHHOMY
HK3aMEHY U BCTYIUTEIBHBIM 3K3aMEHAM B BY3bI: ydeOHOE mmocodne. — M.:
Hpoda, 2010. — (BeImyckHO# /BCTYNMUTENBHBINA YK3aMEH ).

3. buonorus / mox pexn. akax. PAMH npod. B. H. Speiruna. — M.: Menuiuna,
2011.

4. buonorus. Tematuueckue TecToBbie 3aanus / B. b. 3axapos, A. 1O.



[u6ynesckuii, H. . Conun, . B. CkBopuoa. —M.: Ipoda, 2011. —
(I'otoBumcs k EI'D).

5. I'nmuk b., ITacrepnak [[x. MonekynsapHast OMOTEXHONIOTHUS : IPUHIUIIBI U
npuMenenue. — M.: Mup, 2002.

6. 'omuuenkoB B. A. Om6puonorus. — M.: U3n-so MI'Y,2004.

7. I'pun H., Crayt V., Teitnop . buonorus. B 3 1. — M.:Mup, 2004.

8. Hokun3 P. Pacmupennsiit penotun. — M.: Actpens,2010.

9. loxun3 P. Camoe rpanano3Hoe moy Ha 3emiie. — M.: Actpens, 2012.
10. Hoxun3 P. bor kak wmosusi. — M.: KoJIubpwu, 2010.

11. Kumynes U. @. OOmas u MmoJiekysipHas renetnka. —HoBOCHOUpPCK:
Cubupckoe YHUBEPCUTETCKOE M31aTebcTB0,2002.

12. Koznosa C. . HacnenctBeHHble CHHAPOMBI U MEAMKO-TEHETHYECKOE
KoHCyJbTUpoBanue. — M.: [IpakTtuka, 1996.

13. Kosznora T. A., Kyaumenko B. C. buonorus B Tabiunax.6—11 kaacchr:
cripaBo4HOe nocobue. — M.: JIpoda, 2005.

14. Maxknakosa A. C., XKyiikosa C. E. buonorus: yue6Hoemo-coone. — M.:
Hpoda. 2008. — (BeImyckHO# / BCTYNMHTENBHBINIK3aAMEH ).

15. MamonToB C. I'. buonorus: yuedbroe mocodoue. — M.:JIpoda, 2008. —

(BoImyckHOM / BCTYNUTEIBHBINA SK3aMEH )

16. MamontoB C. I'. buonorus: mocobue s MOCTyIMaroIuX B By3bl. — M.:

Hpoda, 2012.



3. buonorus / nox pen. akaa. PAMH npod. B. H. Speiruna. — M.: Menunusa,
2011.

4. buonorus. Tematuueckue TectoBbie 3afanus / B. b. 3axapos, A. 1O.
[u6ynesckuii, H. . Conun, f. B. CkBopuioBa. —M.: Ipoda, 2011. —
(I'otoBumcs xk EI'D).

5. I'muk b., ITacrepnak [[x. MonekynsgpHas OMOTEXHOIOTUS : TPUHIUIIBL U
npumenenune. — M.: Mup, 2002.

6. l'ommuenkoB B. A. Omo6puonorus. — M.: U3a-8o MI'Y,2004.

7. I'pun H., Crayt V., Teitnop . buonorus. B 3 1. — M.:Mup, 2004.

8. Noxun3 P. Pacmupennsiit penorun. — M.: Actpens,2010.

9. loxun3 P. Camoe rpanauno3Hoe moy Ha 3emiie. — M.: Actpens, 2012.
10. Joxun3 P. bor kak wmosus. — M.: KoJIubpu, 2010.

11. Kumynes U. ®. O6m1as u MmosexkynsapHas renetuka. —HoBocuOupcek:
Cubupckoe YHHBEPCUTETCKOE M3/1aTelbcTB0,2002.

12. Ko3znosa C. 1. HacnenctBeHHbIE CHHAPOMBI U MEIUKO-TEHETUYECKOE
KoHcynbTHpoBanue. — M.: [IpakTuka, 1996.

13. Kosnona T. A., Kyaumenko B. C. buonorus B Tabiaumax.6—11 kaacchr:
cripaBouHOe ocoone. — M.: JIpoda, 2005.

14. Maxknakosa A. C., XKyiikosa C. E. buonorus: yue6Hoemo-coobne. — M.:
Hpoda. 2008. — (BeimyckHOM / BCTYNMUTEIBHBINIK3aMEH ).

15. Mamonros C. I'. buonorus: yueoHoe nmocoobue. — M.:[[poda, 2008. —



(BpinmyckHOM / BCTYNUTENBHBIA SK3aMEH )

16. MamontoB C. I'. buonorusi: mocobue aJjisi MOCTyMaIMUX B By3bl. — M.:

Hpoda, 2012.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
MynbTuMeuiiHbIE TOCOOUS:

1. 1C: Penerutop. buonorusa. — 3A0 «1 Cy», 1998-2002 rr.

2. Bupryanbnas mkona Kupumna u Medoaus. Penerutop no 6uonoruu. —
«Kupumt u Medoauii», 2016 T.

3. bubnuoTteka >71eKTPOHHBIX HATJIAIHBIX TocoOuii. buomnorus. 6 — 9 knacc. —
«Kupumn u Medoauii», 2015 r.

4. MyneTuMenuitHoe yueOHoe mocobre HoBoro oOpasia. buosnorus. AHaTomus u
dbusmonorus yenoseka. — «lIpocpemenuey», 2012 r.

5. Tpenaxép no 6monorun. [locobue k s3x3ameny. 18 BapuantoB EI'D. —
«Mepuauany, 2001-2004 rr.

HNHutepHeT pecypcsr:
http://ru.wikipedia.org/ - cBo60aHAS SHIMKIOIEINS;
http://bio.1september.ru/ - anexTponHas Bepcus razersl «bruosorus»;
http://www.uchportal.ru — yaurenbckuii mopran (MeToauueckue pa3paboTKH st

YPOKOB OMOJIOTUU, TPE3CHTAIINN );



http://www.uroki.net — pazpaGoTku ypoKoB, CIICHApUH, KOHCIICKTHI, [IOYPOYHOE
IUIAHUPOBAHHKE;

http://www.it-n.ru — ceTb TBOPYECKUX YUUTEICH;

http://festival.1september.ru/ - ypoku u npe3enranuu;

http://infourok.org/ — pazpaboTku ypokoB, Ipe3eHTaIHN






