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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeqHero ooOiiero odpazoBaHusi pazpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  00yd4eHUs] Ha YpPOBHE CpEIHEro ooOmero oOpa3oBaHus U
OpHU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeHUM NpodecCHOHANBHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pa30BaTENbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0y4armMuXcss M CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HAyyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorusa" maér mpeacTtaBieHHe O
HeMu M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT MOCIEA0BATebHOCTh M3Y4YeHUs Y4eOHOro marepuaia ¢ yd&€Tom
MEXIPEIMETHBIX W BHYTPHUIIPEJAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIHUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTpHBACTCS
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pPa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHUI O 340poBOM o0Opa3e JKHW3HHM, Ha
BOCITIUTaHHE OEpPEKHOIO0 OTHOIICHUS K OKpYy)Karolled NpupogHon cpeae. B
IIporpaMme o OHMOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeaMera
«buonorus» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METANpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(OopMUPOBAaHUU OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUuIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHUsS Ha
YpOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHHME B IIKOJE M OPHUEHTHUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuyenue yuebHoro mpeamera «buonorus» Ha YIIIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OMoJIOrMYecKoro  o0Opa3oBaHUsi B By3aX HM  OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TpPU HU3YYEHUU  OO0y4YaIOIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pasButhe. Tak,
pacHIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusiXx, OpraHM3Me€ 4YeJlOBeKa, OOLIUMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHbI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammbl 1o yuyeOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, dBOJIIOIIMHA OPTraHMYECKOT0 MUpa Ha 3emile,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetel. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONOTUN PA3BUTUS, TEHETUKUA U CEJICKI[MH, OMOTEXHOJOTUU U CHUHTETHYECKOM
OMONIOTHH, AKTyaIM3UPYIOTCS 3HAaHMUS OOy4YalomuXcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLNMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYyeOnbiii mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
o0yJarouMMucs: OUOJIOTUYECKUX TEOPUM M 3aKOHOB, UAEH, IPUHIIUIIOB U MPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOLIUXCA HAYUYHBIX JIOCTH)KEHUSX, COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOIMH, IPUKIAAHBIX aClIeKTaX OMOJIOTrnYecKrux 3HaHUi. [l
pa3BUTHS W NOJIJEPKAHMUS HHTEpeca oO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUM IMPOrPAMMBI
o OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henb uzyyenus yueOHoro npeamera «buonorus» Ha yriyOJa€HHOM ypOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npoecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOW C OWOJOruMed, Wih K BbIOOPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOTE€OIIeHO3, Orocdepa); O BBIIAIOITUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICIOBAaHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYyYalolmMUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU  METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OWOJIOTHMH, HSMOPHOJIOTUM U OWOJOTUM Pa3BUTHS, TEHETUKU U
CeJICKIINKM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UcclieloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, H3MepeHue,
AKCHEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIaJIcHHE OOYYarOIMIMMUCS  yYMEHHUSIMHU: CaMOCTOATENbHO  HAaXOAWTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMALMIO; TOIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU U  IKOJIOTHYECKUMU
npoOieMaMu 4YeJOBEYeCTBa; OLIGHWBATH IOCJIEACTBHUS CBOCH IEATEIBHOCTU TIO
OTHOILIEHHUIO K OKPYXaIoIIell MNpUPOIHOW Cpene, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO  OKPYXKAIOIUX  JIIOJIEH; OOOCHOBBIBAaTH U  COONIOATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW KU3HENEATEILHOCTH B YPE3BBIYAHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00yYarolMXCsl UHTEIJIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B MpOllecCe€ 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSAMU U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIaeMbIMHU €10 Mpo0JieMaMu, METOAO0JOTHEN
OMOIIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCHEPUMEHTATIBHBIX
WCCJICIOBAHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOPETeHHE  OOYYAIOIUMHCS  KOMIIETEHTHOCTH B PalMOHAIBLHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKHU3HEACSITCIILHOCTH B YPE3BBIUAHHBIX CHTYAITUAX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIb30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIIOCOOCTBYIOIIEH
nocieaymeMy npodecCuOHATbHOMY CaMOOMNpPENENeHNI0, B COOTBETCTBUU C
WHIVNBUAYATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B Hezelo).

OT160p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COACp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OMOJIOTMYECKOro Oo0pa3oBaHMs B  OpraHu3alUsaXx CpeaHero
podeCcCHOHAIBLHOTO U BBICIIET0 00pa30BaHUAI.

O06s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHN OMOJIOTHU HA YriyOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTa0OpPAaTOPHBIX U MPAKTUUECKHX padoT. Takxke ydacTue
00y4JaromuXxcs B BBHITIOJHEHUU MPOCKTHBIX M yU4EeOHO-HCCIET0BATEIBCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHEe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIMCTBE,
MPOMBIIIIEHHOCTH, OXpPaHe MPUPO/IbI.

JdemoHncTpanumn

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

Tabnuupel u cxembl: «CBsi3b OMOJOTMU C APYrMMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMerT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh W YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpIraHU3aIMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwmocdepHsiii. Ilpomeccel, mnpoucxoAsne B IKUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromiye »KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanus. [IoHsaTue o 3aBucUMOn 1
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYUYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcrepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJIEKYJSIpHOM U KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMWUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnambLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpEnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrtpodopes, auddepeHUaANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, pearcHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KJIETKH. buomornueckne mnonumepsl. benkw.
AMUHOKHUCTIOTHBIN cocTaB OenkoB. CTpyKTyphl O0eIKOBOM Moiiekyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonoruueckue Qpynkuuu 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunmun kommementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornueckue pynkiuu ATD. BoccTraHoBIeHHBIE TEPEHOCUNKH, UX (QYHKIIUU B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYull 6UOMONEKYN U UX KOMNIekcos. Komnvromepnolii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEK)Yl U UX HeNPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

HNuarpammel:  «PacnpeneneHne XHUMHUYECKHX JJIEMEHTOB B  HEKHUBOMU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHila XMUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpYKTyphl O€NKOBOM MOJEKylbl», «CTpoeHHE MOJEKYI
yriaeBonoB», «CTpoeHune MOJIeKysl JuUnuaoB», «HyKIEHHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynbl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlabopaTopHass  padora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



Crpoenue npokapuoTuyeckout kinetku. Kiaetounas creHka OakTepuil u apXew.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmaiemma). CTpykTypa IIia3MaTHYECKOMU
MeMOpaHbl. TpaHCOpT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts wmemOpanbl. Pabota Hatpwuii-
KaJMEBOTO Hacoca. DHOLMTO3: MUHOUMUTO3, (paromutos. Dk3ouuto3. Knetounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utomnazma. [uto3ons. Llutockenet. JIBrxenue muroriasmMbel. OpraHou bl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKK, JTU30COMBI, UX CTpoeHuEe U (yHKIMH. B3aumocsss3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TpPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pynkuus anmnapara ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeckosckuil,
JI. Mapeynuc). Ctpoerre u (yHKIIMM MUTOXOHIApUN | mactui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTHUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonapl kieTku CtpoeHne U (YyHKIMH HeMEeMOpaHHBIX
OpraHoOUI0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHbiX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHHME U JABUKEHHE KIYTUKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopmsie benxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpukce. IIpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpoMocoM B HHTephasHOM siape. Iyxpomamun u eemepoxpomamun. benku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BxiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



Ioptpetsr: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTenbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OOopymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIIpPENapaThl PaCTUTCIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IpakTuueckas padora «/3yueHue cBOWCTB KJIETOYHON MEMOPaHBI».

JlabopaTopHas paGora «lccienoBaHue miasmoiiM3a W JETUIa3MOJIN3a B
PaCTUTEIIBHBIX KIICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIECTB: aBTOTPO(MHBIA M TeTepoTpOodHBIA. YYacTue KHUCIOpoJa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecreueHne KIeTku: TmpeBpanienue ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHWYECKUX KaTalIu3aTOpOB. beiku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCUHTE3.
AnoxcueeHHblll U OKcueeHHwili omocunmes y obaxkmepuii. Ceemocobuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
dboTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOCHHTE3a. 3HaUeHue (HOTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOIHUE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
mporieccax omonorndeckoro okucieHus. [{uknmuyeckue peaknuu. OKUCIUTETHEHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHa.

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHKpPOCKOI, OOOpYAOBAHHME JIsI MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHuE  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

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

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass uHGOPMALUSA M PeajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cunrte3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHOW uH@opmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocunTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
IPOKAapUOT M 3YKApHOT. Perynsuusi akTUBHOCTH I'€HOB Yy MNpPOKapuoT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynspHnvlie mexanuzmvl IKCHpeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsiuss 0OMeHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOuHbIN roMeocTas.

Bupycsl — HekeTounbie (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHui. CIINJ[, COVID-
19, connanbHble 1 MEIULIIMHCKUE MTPOOJIEMBI.

buounpopmamuka: uumezpayus u ananuz o6oavwUX maccugos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX OaHHbIX. Hanomexnonozuu é ouonocuu u meouyune.
Ilpoepammupyemole hynxkyuu 6eaxkos. Cnocobvi 00cmaesKu 1eKkapcma.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KJICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruuHbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kieTku. [Iporpammupyemasi KieTO4YHas
rubesnp — arnomnTos.

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

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «OKWM3HEHHBIN IMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTpPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opraHu3mMoB. bakrepun, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEbHAsA, MbIlIeyHasi, HepBHasg. OCOOCHHOCTH CTpOeHUs, (YHKIUH u
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranuamoB. Kapkac pacrenuil. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONU3MbI M HACTUU. J[BM)KEHHME MHOIOKJIETOUYHBIX J>KMBOTHBIX M 4YEJIOBEKa:
MbIlIeuyHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHeIbl
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KkuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTeapHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MJIEKOMIUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocHas cucrteMa W €€ OpraHsbl.
KpoBenocHass cucteMa MO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJIONHUOHHBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI IMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI PabOThl OPraHOB BBIACICHUSI.
CBs3b NOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopsl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHHUTET. Teopusi KIOHaNbHO-cenekTuBHOro ummynutera (I1. Dpoux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBble BelECTBAa U UX 3HAUYCHUE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. besycinoBHble U YCI0BHBIE pedIeKChI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: W. I1. I1aBinos.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHui», «KopHeBble cuctemsl», «CTpoeHue cTeOJsy,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIOBEKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11eyHas CHUCTEMA,
«BpienurenbHas CcUCTEMa», «DHIOKpPUHHAs cucTeMa», «CTPOEHUE MBIIIIIBI»,
«IMMyHUTETY, «KHUI1e4yHOonoa0CTHRIEY, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepBras  cucrema — nruny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HAaCEKOMBIX, UTJIOKOXKHMX, UBbIE AK3EMIUISIPbl KOMHATHBIX pACTeHUM, repOapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmaia u OelKoB MoJ1 IelCTBUEM (PepPMEHTOB, O0OPYIOBaHUE IS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlaboparopHasi pabora «3ydyeHue TKaHe KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHE,  CIOPYJISIHS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpimieBoe pazputue. ['ameroreHe3 y sKMBOTHBIX. [10710BBIE KETIE3BI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  npoOieHwms.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIUTAIONIUX. 3apOJBIIIEBBIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCSd 3apojblllia (dMOpUOHATbHAS HMHAYKIHUA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojoOrMyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esioBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM [HKJIe pacteHuidt. (OOpa3oBaHue CIOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BereratmBHOoe pasmMHOkeHUE», «Tumbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U cnepmaro3onsa», «OCHOBHBIE CTaAuu OHTOreHesza», «lIpsMoe u
HEMpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIJIOJOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHne CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pacTeHUI», «KW3HEHHBIN UK
MOPCKOM  KamycThbl», <«OKW3HEHHBIM [UKI  Mxa», <OKH3HEHHBIM UK
MaropOTHUKA», « KU3HEHHBIN LIUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONIpENapaThl SULEKIETOK |
CIIEpMAaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTuyeckass padora «BbIsBIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIIUX
PaCTEHHII.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust craHOBIeHHS] W pa3BUTHS 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.
Kapneuenxko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta, YACTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY», «CXEMbI CKPEIIUBAHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3usi rudpUI0B MepBoro nokosieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeluieHus] NpPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHiens — 3aKOH HE3aBHCUMOTO
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli 1oj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uenocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleaIu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'€HOB.
Komnnementaprocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHNU3MOB.

JdemoncTpanumn

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

Tabmuter u cxembl: «IlepBriii 1 BTOpo# 3akoHbl Menaens», « Tpetuit 3akoH
Meunnens», «AHanu3upyoliee CcKpeluBaHue», «HemomHoe aoMUHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOKECTBEHHBIN aJlIeIn3My, «B3anMoaeiicTBUE TEHOBY.

OGopynoBaHue: MoOJEAb JJisI JEMOHCTpAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTpAallMd CLETJIEHHOTO HAcCJEJOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporipenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUs Yy APO30(PUITB».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(PUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYUBOCTH

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

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUHU
Moau(pUKAITMOHHON H3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpoiicTBa MoauUKaIlMOHHON
M3MEHYHUBOCTH.

I'enoTunuueckass 3MEHUMBOCTh. CBOMCTBA M'eHOTUIHNYECKONM N3MEHUYHMBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTalldOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H IMOJOBOW TPOIllECC — OCHOBA
KOMOWHATHBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETUYECKOT0 pa3HO0Opa3us B Mpejiesiax 0JJHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpoliecca. 3aKOH TOMOJIOTMYECKHUX PSIJI0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumer w cxeMbl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I'eHerndeckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
O0one3HH 4YenoBeKka. bolle3HM ¢ HACHeNCTBEHHOM MpeapacroyiokKeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUEeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXKIEHUS © MHOro00Opa3us
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenAcTBeHHOM wum3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonbl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOpP: MAaCCOBBIA U
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
npous3BoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma mMoTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  paOoThI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MyTalHUil Yy KyJbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3anms.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX pOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapbl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyrareHesy.

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

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJICKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOPaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHM, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBo OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOJIYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [11P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHU3MOB
dynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuter u cxemsl: «lMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nnxkeHepusn», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPEICTABJIEHHH B
Oonosnoruu

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

JIBr>KyIIMe CUiIbl 3BoJIOIMY BU10B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xkuBBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucrnocoOJieHnid y pacTeHuit u xKuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapripyta myremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KarmycTb», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUHU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMeHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHoOOpas3ws W CTPYKTYphl mNomyssiuid. M3meHeHnue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIWE CHUJIbI) HSBOJIONUU. MyTallMOHHBIH
npouiecc. KomOuHaTtuBHasi u3MeHYUBOCTh. [Ipeiid TeHOB — ciydyailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymisamusx. OQdekr
ocHOBatensi. JDgpgpexm oOymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexkma Opetigha cenos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBiusomuii Qakrtop dBomroruu. DopMmel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIONUH,  pa3pbIBAIOIINI
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONEHHOCTh  OPTraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BosaukHOBeHHME — mpuCnOcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmocoOIeHui y opraHu3MoB: MOP(HOIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHuYeckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3onsiuus — kioueBol Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHMUS: aJJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOMOHHOW OWONOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl u cxembl: «MyTallMoHHAasT HM3MEHYUBOCTHY, <«llomymnsiuonHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«l'eorpadmyeckass M30MSALMUS  JUCTBEHHULbI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonmynsiroHHbIe BOJIHBI YUCICHHOCTH XUIIHUKOB U XKEPTB», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3my», «KuBbie nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusmnonoruueckue ananranun», «lIpucnocoOIeHHOCT, OpPraHu3MOB U €&
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUIL,
«[Tonurmonasl pactrenuit», «KamycTHo-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CITIOCOOAMMU.

JlabopaTopHasi pabora «BpIgBICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUIY.

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB H  HX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB IO MOpP(OIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJbTaThl

Metonbl  HM3ydeHUs MakpolBoJionMH. [lameoHTonormueckne  MeTOoJbl
u3ydyeHus odBoiouuu. Ilepexomnbie @QopmMbl U (QUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBononuu. CpaBHeHHE (GIOpHI U
dayHbl MaTepUKOB M OCTpOoBOB. buoreorpaduueckue odnactu 3emun. Bunbl-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumocTs 3BodtonMd. ApanTtuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnodgutey,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpeld KOHTUHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMMaH3e», «l JTaBHbBIE
HAIPABJICHUS dBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTH IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHne u pa3BuTHe )KU3HU HA 3eMJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrnepMmus. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu 1 aCTPOOHOIIOTHS.

OcHoOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBatHas runore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIx. XonjaeitHa, reHeThYecKasi TurnoTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonasl €€ wusydyeHus. MckomaeMble OpraHUYECKHE
octatku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENbHAE U a0OCONIOTHAS
reoXpoHoJIOTHs. ['e0XpOoHOIOrHYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBOMIOLUS MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxoxkieHrne MIEKONMUTAIONINX U
ntull. [lpuHiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUoAaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHOo30W. OOmas  XapakTepucTHKa KiIuMarta W
reoJIOrM4ecKux mpoueccoB. llosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero yciloBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHUSI — SKOJOTMYECKUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [IpuHIunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuun

[Moptpetsi: @. Penu, JI. Cnanmnanuanw, JI. Tlactep, . . Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJIeHust xku3Hu», «Cxema ombita C. Mwmepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BONIOLUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HadganpHbIe ATAnbl OPraHUYECKON IBONONNNY, «CxeMa 00pa3oBaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYycCay,
«Apomopdossl  pactenuit», «PuHHOPUTE, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKkneTouHble Bojgopociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «Cxema pa3BUTHUA KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeuHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBurue )KU3HU B IPOTEPO3OUCKON dpey, «Pa3BuTHe )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnoiaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUHM 4YeJIOBEeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUH.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHYECKHE, (bH3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpsAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIE.
CooTHorieHre OMOIOTUYECKUX M COLMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOTeHe3a. PaHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
moJied. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MPpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a npenensl  Adpuku. UYenoBek reipenbOeprckuii  — 0oOmWMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KakK BHUJ JIIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u naj€OreHOMMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonarue o pace. bonplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  4yenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacus3Ma.
[IprcnocoONeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpYXKarouledl cpeibl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJALUN. broconuanbHble UCCIAEAOBAaHUSA MPUPOJBI YEJIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NpAMOXOASAIININY, «/[enucoBckuii yenosek» «Heannepranpup», «KpoMaHbOHIBD,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMHU U OUOJCHCKUMH CIOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaXOJOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJICIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0coOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHne u pa3BuTue dKojoruu B Tpymax A. I'ymbonwsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karoleh cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00AIBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia O0UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEpHOCTH UX nerctBusd. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasuino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoan3M.

TemmepaTrypa Kak »dKoJorHUecKui dakTop. JleicTBue Temmeparypsl Ha
opraHu3Mbl. [loMKnIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHust pacteHUd K
MoJJIep KaHui0 BoMHOTO Oananca. Kiaccudukarus pacTeHUH MO OTHOMICHHIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYILIHAs, MOYBEHHAas,
rIyOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus opranu3MoB. [IpucrmocoOieHusT OpraHu3MOB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTOYHBIE U
rogu4Hsle pUTMBL. [IpHCIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsiTHE 0 KU3HEHHOW (dopme.
XKuznenusie (HOpMbI paCTEeHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, koonepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B cpelie
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHncTpanumn

Tabmumpl u cxembl: «Okosorudeckue (axkropel», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DU3MONOTHYECKUE aJanTalluu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XunHudectBoy, «llapazutusmy», «Konkypenuus», «Cumomos»,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd PacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapr U KOJUIEKIIMH TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHI] U 3BEpei, repOapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUICKIIMM pACTEHUHW ¢ SKMBOTHBIX, OO0JaJaOMMUX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUW W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKHUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BBISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbISBICHHE TPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHas padora «AHAaTOMHYECKHE OCOOEHHOCTM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poinb HEOTHOPOMHOCTH Cpenbl, GU3HMUECKUX OApbEPOB H
0COOCHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKA3aTEAW MOMYJALMUU: YHUCIEHHOCTb, IUIOTHOCTb,



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

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NONyJsiiuU. KpuBble pocTa YUCIEHHOCTH NOMYJISILIUAH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTrMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnomynsuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTMYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buosornueckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CcTpyKTypa  mnomyiasauuu», «Bo3pacTHble  nupamMuibl
nonyaanuny, «CKOpPOCTb  3aCElIeHHs] OBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMamMmn», «Mogeinb skosorndeckort HuwmM k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCENICHUIO.

Tema 9. Jkos0rusi co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3MaMH B OMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYIECHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue I1enmum W CceTH. AOHMOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOocucTemMax. KpyroBopor BEmecTB 1 NOTOK YHEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYUHBL. AHTPOIOTCHHBIE BO3JIECUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bropaszHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



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

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpukamopos (Kirouesvix
8U008) 8 yHKyUoOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHMU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTC€HHBIX BO3/ICHCTBUIA.

Mexanusmuol 8030eticmaus 3aepA3HEHU  pPA3HbIX Mmunos Ha
cyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHncTpanumn
[Toptper: A. JIx. Tencnn.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «Dkocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemIecTB B HKOCUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», «IKOJIOTUYECKAs MUPAMHUJIA YUCEID,
«JKoynoruyeckass nupaMmuyia OoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3ey, «[Ipumepsl ypOoskocuctem».

Oo6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM Kak MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanne ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpa3us MENKUX TOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIWYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJIBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WM B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKoCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouochepe B Tpynax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uochepst u e€ coctan. 2Kupoe
BELIECTBO OHOC(hEphl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE JIeCa, CTEH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIUAJIA U
onochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrnepona B mpuposae», «KpyroBopor kuciopoga B MpUpOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmny, «Knumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannsiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:KAOIIAA Cpela

DKOJIOTUYECKUE KpU3UChI M WX MpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIN U KMBOTHBII Mup. OXpaHa
PACTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO pPA3BUTHUSL YEJIOBEUECTBA U IPUPOIBI.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pazHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPWUHTA Ppa3BUTUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuble ucciedosanus nepexoda K pecypcocbepezarowjeti u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoaHuro O0moenbHvlX 8u008 u Ikocucmem. OcHoGvl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpszHeHue 1ouBbl», «llapHukoBblil  3pdexT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TPOTPaAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPSJIKY, YEIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ydbTaThl OCBOGHHA YyuyeOHoro mpenmera «buonorusy»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIeCcTBa, paCIIUpPEeHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUHA 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 WJICHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM NESATEIBHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W TMO3HABATEIbHBIX 3aJ]lay, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MAa, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpau, cBOO PoauHy, CBOU S3BIK U KYJIBTYpY,
MPOIIIOE W HACTOSAIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TMOHUMAaHUS 3HAUYEHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTONYMBOTO OYAYIIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAsl 3CTETHKY ObITa, HAy4YHOTO M
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 30POBbIO U KU3HHU JII0IEH;

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

6) Tpy10BOro BOCIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JIESITEIHBHOCTH TEXHOJOTMYECKOW U COIUAIbHOU
HAIPaBJIEHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPUOOPETEHHE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TIOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAHWSI W YMEHUS TPU pEIIeHUH MPoOJIeM, CBS3aHHBIX C PaAIMOHAIBLHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEACHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCcTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTrHO3UPOBATh HEOJIArONpUATHBIE KOJIOTHYECKHUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCA MMHU B IIO3HABATEIIbHOW, KOMMYHUKAaTUBHOM Y COLMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYpbl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH M IIO3HAHUS MUDA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYKaloleM MHUPE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWW TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOsieM
COXPaHECHHS PUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAYMMOCTH OWMOJIOTHUHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsI HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTb  pPecypcHble  MPOOJEMBl  Pa3BUTHUS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJAa U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUN B IENAX
MOBBIIIIEHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOydYaroniuxcs, hopMupyeMoiu
IIpU U3y4YEHUU OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh IOJydaeMble 3HAHUS JJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEeHUSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIE M1 (OPMUPOBAHUST MHUPOBO33PEHHSI OOYHAIOUIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
CHUCTEeMa, Hay4YHbIH (pakT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCaJbHbIE YyueOHble JEeWCTBUA (TIO03HABAaTE/IbHBIE, KOMMYHUKATHBHEIE,

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

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydatomerocss OyayT cpOpMHpPOBaHBI TO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTPAMMBbI CPEIHETO OOIIETro
00pa3oBaHUs TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHbIMHU Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITETbHO  (OPMYNIMpPOBAaTh M aKTyaJU3UpOBaTh  IMpoOJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTMUYECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMSI, KiIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3U C APYTUMH TOHSATHUSIMH);

ONpeAeisaTh LEJIH JEATEIbHOCTH, 3ajilaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl IEATEILHOCTH C TMTOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE MMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUUN
YKWBOU IPUPOBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUus (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaAEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSI MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

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

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

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

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEOOPa30oBaHUI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOAWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJ€ PEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOMINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUUYECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpeACTBA mpu padbore cC
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pAcClO3HAaBaHWUA U 3alUTBl  WH(OpMaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOi TeMbl (YMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIUKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U perIeHNN OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



NPUHUMATh 1EIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA I10 €€ JOCTMIKEHUIO: COCTaBJIATH IUIAH JEHCTBUM,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIAATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBIISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJialeHNe YHUBEPCAJIbHBIMHU PEryJSSTUBHBIMU ACICTBUSIMH:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJIeM U HX
peleHus B )KU3HCHHBIX U YYEOHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JCMCTBUSIX M IMOCTYIKAxX MO OTHOUICHUWIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIE€SITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIBHOM
NEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJISITh IUJIaH  pEIICHUs TpodsieMbl ¢ Yy4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €r0o, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKONH SPYIUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IOBBIIATh CBOW 0Opa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLCHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JAPYTUX NpPHU aHaJIU3€ pPe3yJIbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yibTaThl OCBOEHHUS COJECpPKAHUA Y4YEOHOTO MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHMM, BUJIBI JCSITCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Wsi MOTOMKOB TIEPBOTO TOKOJICHHUS, PACIHICTUICHHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPraHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUNOB MUTAHUSA, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATH B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BEIeCTB, dTallaMU KIIETOYHOTO IMKJIA W )KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTaHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KAa3aTEeJbCTBA POJICTBA OPTraHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMH U SIBIICHUAMH, JIeJaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHUE PalOTHI, COOMIOAATH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamu, (GOpMyIUpysS Lelb HCCIEAOBAHUSA, aHAJIM3UPOBATH MOJYUYECHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYCHHBbIE  pe3ylbTaThl HAa  yYEHHMYECKHX
KOH(EpEeHITHSX;

YMEHHE OLIEHUBAaTh JTUYECKHE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMMd M MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE W3MEHEHHE T€HOMa M CO3JaHHME TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAaHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMma, Ouocdepa), OMOIOrHUECKUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOepra,
3aponsimieBoro cxojacrsa K. M. bapa), npaBuna (munumyma 1O. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIECOBAaHUSAX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJIONAaTPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI OBOJIFOIIMU HAa T€HO(DOH I MOMYJISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOJIIOLINH,
JABIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUZIOB K Cpele OOMTaHHs, aOMOTHMYECKUX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIUKY JIJIsl JOKA3aTEIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH IPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu pabore ¢ ydeOHbIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIICCTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YrayONsiTh TO3HABAaTENbHBIM HWHTEpEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHUS BUJIOB U MOIMYJISIUAN 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero HU3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| buonorus kak KOMIIEKCHas! HayKa M Kak |
4acTh COBPEMEHHOT0 O0IIecTBa 02.09.2023
2 X i 1
WBBIC CHCTEMBI H X CBOWCTBA 07.09.2023
3 Vv 1
POBHEBAs OPTaHU3AIIHS JKUBBIX CUCTEM 07.09.2023
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. |
Kiterounas teopust 09.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTrueckas padboTa
5 «/3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH 1 0.5
(xpomarorpadusi, snexTpodopes, ’ 14.09.2023
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[11IP)»
6 X i 1
UMUYECKHI COCTaB KIETKU 14.09.2023
7 MunepanbHbIe BEIECTBa KIETKH, UX |
Ouonoruyeckas polib 16.09.2023
Opranudeckue BeIIecTBa KJIETKH — OENKU.
8 JIab 0 06 1 0.5
aboparopnast pabota «OO0HapykeHue 21.09.2023
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX




peaxkuuii» (IeMOHCTpalMOHHAas)

CoiicTBa, K1accupuKanys u GyHKIHIH

ABUKCHUA HUTOINIA3Mbl B PACTUTCIIBHBIX

9
0eKoB 21.09.2023
10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI 23.09.2023
1 Oprannydeckue BemecTBa KIeTKH —
JIUATINATBI 28.09.2023
Hyxneunossie kucnotsl. JJHK u PHK.
2 JlabopaTtopHnast pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCIICHHBIX U3 ' 28.09.2023
KJIETOK Pa3JInYHbIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD) 30.09.2023
Cexsenuponanue JJHK. Metoapl
14 T€HOMMKH, TPAHCKPUIITOMUKH, 05.10.2023
MIPOTEOMUKHU
15 MeTopl CTPYKTYPHO# OHOJIOTUN 05.10.2023
16 Tunsl kinetok. [IpokapuoTuueckas KieTka 07.10.2023
CrtpoeHue SyKapruOTUYECKOM KIETKH.
17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0.5 12.10.2023
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJIETKH
12.10.2023
OnHomMeMOpaHHbIE OPraHOUIBI KIETKH.
19 [Ipaktuyeckas padora «M3yuenue 0.5 14.10.2023




KIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHIPUH, IacTu bl JlabopaTtopHas
pabota «MccrenoBanue mia3mMosn3a u
JETNIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

19.10.2023

21

HemeMmOpanHble OpraHou bl KJIETKU

19.10.2023

22

Crpoenue u QyHKIUU Aapa

21.10.2023

23

CpaBHI/ITeJ'IBHaSI XapaKTCPUCTHUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3yueHune cTpoeHMs KIETOK Pa3IuyHbIX
OpPraHU3MOBY

0.5

26.10.2023

24

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTaboM3Ma. Tumner oOMeHa
BemecTB. JJaboparopras paboTa
«M3ydyeHne KaTanTuTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJiasbl)»

26.10.2023

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOuHOTO MeTabonusma. JlabopaTopHas
pabora «M3yuenue hepMEeHTaTUBHOTO
paciuernieHus IepoKCuaa BOAOpoIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

09.11.2023

26

benku-akTUBaTOpHI U OENKU-UHTHOUTOPBI

09.11.2023

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

11.11.2023




28 doTocuHTE3 16.11.2023
Xemocwunres. Jlaboparopnas padbota
29 «CpaBHeHue npoieccoB GoTOCUHTE3a U 0.5 16.11.2023
XEMOCHHTE32»
AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MPOIIECCOB OPOKEHUSI U 18.11.2023
TIBIXQHHST
a1 AspoOHBIE OpraHU3Mbl. JTaIbl
SHEPTEeTUUECKOro 0OMeHa 23.11.2023
DHeprus MeMOpPaHHOTO IpaineHTa
32 npotoHoB. Cunre3 AT®: pabora
HEOTOHHOIZ ATCD-CI/IHTaSBII) 23.11.2023
33 Peakuyu MatpudHOro CMHTE3a 75.11.2023
34 TpaHcKkpUNIIUS — MaTPUYHBIA CHHTE3
PHK 30.11.2023
35 Tpaucnsauus u e€ rarnbl 30.11.2023
36 KomupoBanue amunokucnot. Ponb
pubocoM B OuocuHTE3€e OeIKa 02.12.2023
37 Opranuzanus reioma y IpoKapuor u
3YKapuoT 07.12.2023
18 MounekynspHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y DYKapuoT 07.12.2023
39 Bupycbl — BHekJIeTOUHBIE (DOPMBI KU3HU 0.5
u obsiuratHele napa3uThl. [IpakTrueckas 09.12.2023




pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

40
JKUBOTHBIX, PACTCHUHN 14.12.2023

41 HanoTexHOIOTHHA B OMOOTHHA U MEQUIIMHE 14.12.2023

42 JKu3HeHHBIN UKIT KJIETKA 16.12.2023

43 Marpuunsiii cuare3 JTHK 21.12.2023
Xpomocowmsl. JlabopaTtopHas paboTa

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5 21.12.2023
MHKpOIIpenapaTax»

45 JleneHre KICTKH — MHTO3 73.12.2023
Tunsl ki1eTok. KapruoknHe3 u HUTOKUHES.

46 JlabopaTtopHnas pabora «Habmonenune 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa ' 28.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsauust >KM3HEHHOTO 1MKJIA KJIETOK 78.12.2023

48 OpranusM Kak €IMHOE 11eJI0€ 11.01.2024
Tkanu pacrenuii. JJaboparopnas pabota

49 . . 0.5
«M3ydeHne TKaHeH pacTeHUI» 11.01.2024
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5 13.01.2024
KUBOTHBIX)»

51 Opranel. CHUCTEMBI OPTraHOB. 0.5




Jlaboparopnas pabota «/3yueHue opraHoB 18.01.2024

LIBETKOBOTO PACTCHUS
52 Ormopa Tena opraHu3MoB 18.01.2004
53 JIBuKEeHHe OpraHu3MOB 20.01.2024
54 [Intanue oprann3zMoB 75.01.2004
55 [Tutanue MO3BOHOYHBIX KUBOTHBIX.

[InmeBapuTenpHas cucTeMa 4enoBeKa 25.01.2024
56 JlpIxaHue opraHu3MoB 27.01.2004
57 JIpIxanue mMo3BOHOYHBIX )KUBOTHBIX U

YeJloBeKa 01.02.2024
58 TpaHcnopT BEIIECTB y OPraHU3MOB 01.02.2024
59 KpoBenocHas cuctema mo3BOHOUHBIX

YKUBOTHBIX U YEJIOBEKa 03.02.2024
60 Brinenenue y opranusmMoB 08.02.2004
61 3amura y OpraHu3MOoB 08.02.2004
62 NMmyHHas cuctema ueaoBeka 10.02.2024
63 PaznpaxxuMocTs 1 perynanus y

OPraHu3MoOB 15.02.2024
64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA KUBOTHBIX U YEJIOBEKA 15.02.2024




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

17.02.2024
66 [TonoBoe pa3MHOKeHUE 2 02,2004
o1 Meitos 22.02.2024
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
68 0.5
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA 29.02.2024
TOTOBBIX MHKpOIIpEIapaTaxy
69 WNupuBuayansHOE pa3BUTHE OPTaHU3MOB
— OHTOI€HE3 29.02.2024
70 3akiiajika OpraHoB U TKaHEW U3
3apOJIbIIIEBBIX JTUCTKOB 02.03.2024
Poct 1 pa3zButue )XKUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHHe
71 . 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIEH 07.03.2024
MTO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
72 JlaGopaTtopHnas pabota «CTpOCHI:IC OpraHoB 0.5 07.03.2004
Pa3MHOKEHHUSI BBICIIUX PACTCHHID
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TE€HETUKH KaK HayKU 14.03.2024
OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
74 JlaGoparopHas paboTa «Z[po30(b1/mav1<a1< 0.5 14.03.2004
00BEKT TeHETUYECKUX UCCIICIOBAHUID)
75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5
IpU3HAKOB. MOHOTHOpUIHOE 16.03.2024




ckpemuBanue. [Ipaktiuueckas pabota
"N3yueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeuIrBanus y Apo30Quisr”

HuTonornyeckue 0CHOBBI

76

MOHOTHOPUIHOTO CKpPEIIMBAHUS 21.03.2024
77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe

JTIOMUHUPOBaHUE 21.03.2024

JurnbpuHoe CKpelnBaHue.

[IpakTnueckas pabora «M3ydyenue
78 0.5

pe3ynbTaTOB JUTHOPUIAHOTO CKPEIIUBAHUS 23.03.2024

Yy ApO30(HITBI)
79 [{uTonornyeckre OCHOBBI TUTHOPUTHOTO

CKpENINBaHUSA 04.04.2024
80 CuensieHHO€ HaclieIoBaHUE MTPU3HAKOB 04.04.2004
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 06.04.2004
82 I'eneruka nona 11.04.2024
83 T'eHoTHn Kak 1ejI0CTHAS cUCTEMA

11.04.2024

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHuH, )KUBOTHBIX U YEJIOBEKA 13.04.2024
25 H3meHunBOCTh TPU3HAKOB. Buibl

W3MEHUYUBOCTH 18.04.2024

M
86 onudUKaMOHHAsS U3MEHYHBOCTh 18.04.2004
87 BapuauvoHHbIi psia ¥ BapUallMOHHAS 0.5




kpuBas. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHIUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBON»

20.04.2024

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KomOunarusHass N3MEHYUBOCTD

25.04.2024

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[IpakTnueckas paborta «Myrtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

25.04.2024

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUNeHETHKA U STTUT€HOMUKA

27.04.2024

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIU3 POJAO0CIOBHOM

0.5

02.05.2024

92

MeToabl MEMUITMHCKOU I'€HETUKU

02.05.2024

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYeCKuX 3a001eBaHUI YETI0BEKA

04.05.2024

94

OCHOBHBIE TIOHATHUS CEJIEKIIHH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBbTYPHBIX PACTEHUN U TIOPOJI JOMALTHUX
KUBOTHBIX)»

0.5

16.05.2024

95

MeTomp! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHne MeTo0B
CEJICKLIUU PACTCHUN

0.5

16.05.2024

96

Z[OCTI/I)KGHI/IH CCIICKIITUHN paCTeHI/Iﬁ u




KHUBOTHBIX. [IpakTnyeckas pabora
«IIpuBUBKa pacTeHUI»

18.05.2024

97

CoxpaHeHue, U3y4eHHE U UCTI0JIb30BaHUE
TEHETUYECKUX PECYPCOB. XPOMOCOMHAs U

TE€HHAs HHKEHEPUSL. 23.05.2024
buoTexHoorus kak Hayka u 0Tpacib
npou3BojcTBa. [IpakTudeckas T .
" <<II:IC;yTgle(I){iZ OZLeIf:OB 6HZ(”:FC§(HEJ’('1[((S)I(3H?I» 1 ” 23.05.2024
99 OcHOBHBIE HAITPABJICHUSI CHHTETUYECKOM |
ouonornu. MeauIMHCKHE OMOTEXHOJIOTHH. 25.05.2024
100 Pe3epBHBI ypok 1
101 Pe3epBHBI ypok 1
102 Pe3epBHBI ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. Jlaboparopnas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNHA

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHast CUCTEMa OPTraHUYECKOTO
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YelIoBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHune MEeToJJ0B KOOI MUYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue 3KOJOTMYECKUX 3HaHUHN 115 |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocodnerus 0.5
CEMSIH paCTEHUN K PACCEICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MHUKpO3BOIIOLUS U |
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «DKOJIOTUs — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOTPAMME
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