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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ywyeObHomy npeamery "buonorus" (maizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs u3yuenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTtecTBeHHO-
HayuHble mnpenMerb». CoriacHo mnonoxenusm OIOC COO npodunbHbIe
yueOHbI€ MpEIMEThI, U3y4yaeMble Ha YrIyOJIEHHOM YpPOBHE, SIBISIFOTCS CIIOCOOOM
muddepeHmanu  O0y4eHUs] Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeHuM NpodeccCuOHaNbHBIM U BhICIIUM 0oOpazoBaHueM. B To xe Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE PEIIeHHEe O00pa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTameil o0y4arommuXcss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIacTh HAyYyHOTO 3HAHMSI, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mipenMery "buosorus" naér mpeacrtaBieHHE O
HeMM M 3ajadax M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, omnpenenser 00s3areabHoe (MHBAPUAHTHOE) MIPEAMETHOE COJIEp:KaHue, ero
CTPYKTYpPHpOBaHHE TIO pa3jieliaM M TeMaM, paclpeielieHue T0 Kjaccawm,
PEKOMEHyeT TMOCJIEe0BATEIbHOCTh H3Yy4YeHHUs y4eOHOTO Marepuaia C ydéTrom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTEW oOydJaromuxcs. B mporpamme mo Ouonoruu
peanu3oBaH TMPUHLHUI TPEEMCTBEHHOCTH C HU3Y4YeHHEM OHWOJIOTMM Ha YpOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Omarojgaps dYeMy  IIPOCMaTPHUBACTCS
HAIIPABJICHHOCTh Ha  MOCJENYIOIIee pa3BUTHE  OWUOJOTHYECKUX  3HAHHM,
OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00Opasze JKH3HHM, Ha
BOCNIMTAaHHE OEPEXKHOTO OTHOIICHHMS K OKpyXKalolied mnpupoaHoil cpeae. B
nporpaMme Mo OHOJOTMHM TakKe IMOKa3aHbl BO3MOXHOCTH Y4YeOHOTO MpeameTa
«buonoruss» B peanuzanuu  TpeboBanuii PI'OC COO K MmIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YEeHHs U B
(GopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JIEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHMIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHS Ha
YPOBHE CpeHEro 00I1ero oopa3oBaHusl.

VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpPeIHEro o0uero oopa3zoBaHUs
3aBeplIaeT OHOJIOrMYecKoe O0Opa3oBaHWE B WIKOJIE W OPUEHTUPOBAH Ha



pacmvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOT MU, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorus» Ha YriyOJI€HHOM YpOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY MOJYyYEHUIO
OMoJIorM4ecKoro  o0Opa3oBaHUsi B By3aX M OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanHusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU U3YYEHUH  OO0y4YalOIIMMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKUX Pa3feoB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3ButHe. Tak,
paclIMpeHbl U YIIIyOJIeHbl OWOJIOTMYECKHME 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHU3Me 4YeJOBeKa, OOLIUX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEJEHUS MTPUKIIAHOrO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUAMH, TMOJYYCHHBIMU OOYYaAIOIIMMUCS TPU U3YYECHHUH
bu3UKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buomnorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M 9SBOJIOIMOHHBIA TMOAXOIbI K W3YyYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIE IS AKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOIMHA OPraHMYECKOTr0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN DPA3BUTHSA, TEHETHKU M CEJIEKIIUU, OMOTEXHOJOTUH W CUHTETUYECKOU
OMOJIOTHH, AKTYaJU3UPYIOTCS 3HAHUS OOYYaIONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kmacce wu3ydaroTcs 3BOJTIOLNMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECMEYUTH  OCBOCHHE
o0yyarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIIUIIOB U TPaBUJI,
JIe)KAIKNX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00pa3uu M OCOOCHHOCTSX KIIETKH, OpraHu3Ma, IOMYJISIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHHUAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJHBIX aClIeKTaX OMOJIOrH4ecKux 3Hanuil. s
pa3BUTHS W NOJNJEPKAHMS HHTEpeca oO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOIO MaTepuaia B COAEPKaHUU MPOTPaMMBbI
no OMONOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUSA M PAa3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX ONOJIOIrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriry0JiEHHOM YpOBHE —
OBJIaJICHUE  OOYyYaIOIIUMHUCS 3HAHUSIMU O  CTPYKTYpPHO-()YHKIIMOHAJIBHOM
OpraHM3alMy >KUBBIX CHUCTEM Pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
MCII0JIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUU MHTEpECA K ONpEeNenEHHOW 001acTu
npo(ecCUOHaNbHON N1eATETbHOCTH, CBA3aHHOM ¢ Ouoyorueil, uiam K BBIOODPY
y4eOHOTI0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOia€HHOM YpOBHE 00€CIEUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOEHHE OOYYarOIIMMUCS CUCTEMbl OMOJOTMYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBWJIaX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISIHs, BU, OMOTEOIIeHO3, Orocdepa); O BBIAAIOMIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaromuxcs C METOJaMHU TIO3HAHHUS KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJaMH  OMOJIOTMYECKUX HAayK (MOJICKYJISpHOU W
KJIETOYHOW OWOJIOTHMH, HMOPHOJIOTMM W OWUOJOTUM PA3BUTUS, TCHETUKH U
CEJICKIIMU, OWOTEXHOJOTMM U CHUHTETHYECKOM OWOJIOTMH, TMaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOIO  TPOBEJEHUS  OMOJOTHYECKUX
UCclieloBaHUA B JabopaTopud W B mpupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJicHHe OOYYaroIIMMHUCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIMAIbHO-D)KOHOMHUYECKUMU M  HKOJIOTHYECKUMU
npoOsieMaMi 4YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JAESTENBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIel; OOOCHOBBIBATH W  COONIOJATH  MEpHI
npoduakTuku MHGEKIIMOHHBIX 3a00J€BaHUN, TTPaBWIa MOBEJACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYAWHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0YYAIOIINXCS WHTEJUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBHITUSIMA W COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIa€MbIMH €10 MNpOoOJIeMaMH, METOJO0JIOTUEN
OMOIOrMYECKOTOo UCCIIEIOBAHUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
MCCJICIOBAHNM, PEIICHHs] OMOTOTHYECKUX 3a7]a4, MOJCITUPOBAHNUS OMOJIOTHIECKUX
00BEKTOB U IIPOLIECCOB;



BOCIIUTaHUE Y O0YYArONIUXCsl IICHHOCTHOTO OTHOIICHUS K KUBOUM MPUPOJIC B
IIEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJC,
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYyYaloMUMHUCS  KOMIIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONIONIB30BaHNHU  (COOJIOICHUE TPAaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXarolmux Jrojed  (coOmomeHuss Mep NpoPuiIakTUKU — 3a00JieBaHUMH,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE  HCIOJb30BAHHMS
OMOJOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YCJOBHMH  JUIi  OCO3HAaHHOTO  BBIOOpa  OOYYarOIIUMUCS
VHIUBHUAYaTbHOU oOpazoBaTebHOM TPAEKTOPHUH, CrocoOCTBYyOIIEH
NOCTIeAYIONIEMY TMPOPECCHOHAIEHOMY CaMOOTPEACIICHUIO, B COOTBETCTBHH C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCI0 YacoB, OTBEICHHBIX HA M3yueHHE OMOJIOTMH HA YTIIyOJIEHHOM
YpOBHE cpeJiHero oduiero oopa3zoBanus, coctapisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYy4EHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEP)KaHHUS W HANpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTHYEeCKOro O00pa3oBaHUsT B OpraHU3alUSgX CPEIHETro
npodecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM MPU 00YUYEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpATOPHBIX M MpakTHUeckux pabot. Tawke yuactue
00ydJaromuxcs B BBINOJHEHUU MPOCKTHBIX M YUEOHO-UCCIEAO0BATEIBLCKUX padoT,
TEMaTUKa KOTOPBIX OINpEAENAeTCS YYUTEeIeM Ha OCHOBE  HMEIOIIUXCA
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Copnepxanue TpoOrpamMMmbl, BBIACIECHHOE KYpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHas OMOJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouoniornu.  buonmornueckue  Hayku W U3y4aeMble UMM TIPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAYYHBIE UCCIEIOBAaHUA B
OMOJIOTHH.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpact, K. Jlunne#, XK. b. Jlamapk, Y. dapBuH,
VY. I'apseu, I'. Mennens, B. U. Bepuaackuu, W. I1. IlaBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ik. Yorcon, ®. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMONOTMM C JAPYrUMH Haykammuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX U3y4YeHHE

XKupble cuctemMbl Kak mpeaMer u3zydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: E€IMHCTBO XHMHYECKOI'O COCTaBa, MJUCKPETHOCTh U LIEJIOCTHOCTD,
CIOKHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alMyd JKUBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIH
(bmoreoneHoTHyeckmii), OmochepHniii. Ilpomeccel, mpoHcXoAsAle B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KMBOro. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KuBbl€ CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue >xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHsaTHE 0 3aBUCUMON U
He3aBUCMMOW mnepeMeHHOU. IlmanumpoBanme oskcnepumenta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuupl u cxembl: «OCHOBHBIE NpPHU3HAKH >KU3HW», «buonornuyeckue
cucrteMbl», «CBOWCTBa >KMBOM MaTepun», «YPOBHHM OpPraHHU3ALNHA KABOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEUECKOro opraHuszMa», «buoreounenos», «buochepar, «Meronbl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  J1abopaTopHoe  O0OpyAOBaHUE  JJIi  NPOBEJCHUS
HaAOJI0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosb30BaHWE paA3IMYHBIX METOJOB IIPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buosiorusi Ki1eTku

Knerka — cTpykrypHO-QYHKIIMOHaNbHAs eAuHUIA KuBoro. HMcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. 1lIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC TOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Meronbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, MeKTpodope3, METOJ MEUEHBIX aTOMOB, Iud@epeHInanTbHOe
HeHTpUPyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHnue @uxcupoeanHvix
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoncTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTUA METOJIOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOW MHMKPOCKOIN, MHUKPOIpENnapaThl pPaCcTUTEIHHBIX,
KUBOTHBIX M OaKTepUATBHBIX KIETOK.

IlpakTuyeckass padora «l3yuyeHne METOJIOB KIETOYHOH OHOJOTHH
(xpomatorpadus, anekrpodope3, aubdepeHIHAIPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpPUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
poJib. POnp KaATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKA. buonornueckue mnonaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypbl OeIKOBOUW MoiieKymbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUHAas CBs3b. BTopuuHas, TpeTU4Hasl, YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa ©OenkoB. Krnaccudukamusi OelKoB.
buonoruueckue Qynkuuu 0enkoB. IIpuonsi.



VYrneBoasl. MoHOCaxapubl, 1Ucaxapuibl, OJIUrOcaxapyibl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTPO€HHs W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIEBOJIOB.

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

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneorunsl. Ilpunuun xommiementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornuyeckue pynkiuu JJHK.
Bunst PHK. ®@ynkuuu PHK B knetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUUKHU, UX (DYHKIIMH B
knetke. Jpyeue nykneosuompugpocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMO(U3NYECKHEe HCCIeT0BAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl Ouomonekyn. Modenupogarnue
CmMpyKmypuvl U QYHKYUti 6UOMONEKYN U UX KOMNIIekcos. Komnwvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoncTpanuu

[Toptpetsr: JI. [lommnr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabnmuuer 1 cxembl: «llepuognmyeckass Tabnuia XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MoJIeKybl  Oenka», «CTpyKTypbl O€lNKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MoOJeKyd JunuaoB», «HyKIEeMHOBbIE KHUCIIOTBI,
«Ctpoenue moisekyibl ATD».

O6opynoBaHue: XUMUYECKas TOCya U 000pyI0BaHHE.

JlabopaTopHas padora «O0HapyKeHHE OCIIKOB C TTOMOIIBIO KAaY€CTBEHHBIX
peaKumn.

JlabGopaTopHas padora  «lMcciegoBanue HYKJICUHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JINYHbIX OPraHU3MOB.

Tema 5. CTpoeHue 1 pyHKIMH KIETKH

Tumbl KIETOK: »yKapuOTHYECKass U mpokapuoruyeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00pa30BaHUs KIETKH.



Crpoenue npokapuoTuyeckoit kiuetku. Kinerounast creHka OakTepuil u apxeil.
OcoOEHHOCTH CTpPOEHUs TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKLIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa —IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IUIa3MaTUYECKyI0 MEMOpaHy: MacCCUBHBIN
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts MeMOpansl. PaboTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLUUTO3: MUHOLUUTO3, (arouuro3. Dk30uuTo3. Kierounas
creHka. CTpykTypa 1 QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutommazma. [uto3omne. Llutockenet. [IBuxkenue nurormiazMbl. OpraHouasl
kiaeTkd. OaHOMEeMOpaHHbIE OpPraHOWABl KIETKH: HHAOIJIA3MaTHYecKas CeTh
(BIIC), anmapat I'onblku, JTU30COMBI, UX CTpoeHHuE U (QyHKUMH. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OpPraHOWAOB KJIeTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYJIyMa.
Mexanuzm nanpaenenus oenxos 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbI)  SHAOIJIA3MATHYECKUI
petukynym. CekpetopHas QyHkius anmnapata ['onabmxu. Moouguxkayus 6enxos 6
annapame [ onvoxcu. Copmuposka benxkoe 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKe. Bakyonu pacTtutenbHbIX KieTok. Kinerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKWU:  MUTOXOHJAPWUH,  IJIACTUIBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMA MUTOXOHIApUN H Tactui. llepBuunsle,
BTOPUYHBIE W  CJIOXHBIE  IUIACTUAB  (DOTOCHUHTE3UPYIOMIMX  IYKApHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUH.

HememOpannsie opranounbl kieTku CtpoeHue u (QPyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocompl. IIpomesicymounvie Qunamenmel.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBpIIEUHBIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMmblieuHblx Kiemok. MukpoTpyOouku. Kietounsrit
ueHtp. CrTpoeHHe U JBWXKEHHE JKIYyTHMKOB M pecHUYeK. MUKpoTpyOoUuku
nutoriasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompyodouxamu. Momopnoie benxu.

Anpo. Obosouka sigpa, XpOMATHH, KapHOILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynakiuu. SAnepupiii  0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B UHTEp(azHOM siape. Idyxpomamun u cemepoxpomamun. benku
XpOMaTUHA — THUCTOHBL. Jlumamuxa sdepHou 00010uKu 6 Mmumose. HoepHolil
Mpancnopm.

Kinerounsle BkntoueHus. CpaBHHUTENbHAS XapaKTEPUCTUKA KIETOK IYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu



Ioptpetsr: K.C. Mepexkosckuit, JI. Maprymnuc.

Tabmuiet u cxembl: «CTpOCHHE HYKApHOTHYECKOW KIeTKH», «CTpoeHue
KUBOTHOU  KiIeTkn», «CTpoeHHWE  pacTUTeNbHOW  KIeTKu», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opynoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

JlaboparopHass padora «lI3yuyeHue CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHHU3MOBY.

IIpakTnuyeckas padora «/3yyeHre CBONCTB KJIETOUHON MEMOpPaHBD».

JlabopaTopHass pabora «lccneqoBaHue IMa3moliu3a M JIeIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «V3yueHue  JBWKEHUS  MMTOIIA3MBI B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0OMeH BellecTB U MPeBPallleHHE IHEPTUH B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMUJIAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbl oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEPOTPOdHBIA. YUacTHE KHCIIOpoJa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KiIeTku: TmpeBpainienue ATD B
oOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapakTep peakIuid KJICTOYHOTO
metabonuzma. DepMeHTBl, MX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHSI.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuYHBI CUHTE3 OpPraHUYECKHX BEHIECTB B KieTke. DOoTOCUHTES.
AHoKcuceHHbl U OKcueeHHbll omocunmes y baxkmepuu. Ceéemocobuparowue
nUSMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0OpomniaacToB B mpoliecce
dboTocunTe3a. CBeToBas u TemMHoBas (asbl. Pomoovixanue, Cs., Ca- u CAM-munwvi
gomocunmesa. lpoaykTuBHOCTh (poTOCHHTE3a. BiusHue pa3nuyHbIX (akTopoB
Ha CKOpOCTh hoTOoCHHTE3a. 3HaueHUE (OTOCUHTE3A.

XEeMOCHUHTE3. Pasnoobpazue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIKNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHHE XEMOCHHTE3A.

Ana’poOHbIe OpraHu3mbl. Buasl Opoxenus. IIpogykTel OpoxeHHS U UX
UCIIOJIb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MBbI KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpPraHU3MBlI. Oranbl SHEPreTUYECKOrO oOMeHa.
[ToaroToBuTenbHBIN 3TaIl. [ TUKOIN3 — OECKHUCIOPOHOE PACIICIIIICHUE TJIFOKO3bI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax omonorndeckoro okuciaeHus. [{ukmmaeckue peaknun. OKUCIUTETEHOE
dbochopunmpoBanue. Ouepeus membpanuno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwvl. llpeumyinectBa a’3poOHOr0 MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHCcTpanuu

Ioptpersr: Ix. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabnuupel u cxembl: «POTOCUHTE3Y, « IHEPreTUUECKU 00Men», «buocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYAOBAaHHUE ISl IPUTOTOBICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGopaTtopnass  pabora  «/3yueHne  KaTaJIUTHUUYECKOW  AKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

Jlabopatopnass paGora «/3ydeHne (EpMEHTATUBHOTO paCIICTIICHUS
MEPOKCHU/IA BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

Jlabopatopnass pabora «CpaBHeHue mpoiieccoB  (OTOCHHTE3a |
XEMOCHUHTE3a».

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALUSA M peajM3alusa e€é B KJIeTKe

Peakniuu matpuyHoro cuntesa. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX

MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHoM nHdopmaiuu. ['enernueckuit
KOJI, €ro cBoucTBa. TpaHckpuniusa — marpuudbii cuHTe3 PHK. Ilpuninuns
TPAaHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.
Tpancsiius u e€ sranbl. Ydactue tpancnopTHeix PHK B OnocunTese Oenka.
VYcnoBust OuocuHTeza Oenka. KommpoBanue amuHokucior. Pons pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHu3anus TeHOMa Y
IPOKAapUOT U J3YKApHOT. Perynsdnus akTUBHOCTH I'€HOB Yy HpoKapuoT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsiys oOMEHHBIX
MPOLIECCOB B KJeTKe. KiIeTOUHbIM roMeocTas.

Bupycsl — HexieTounbie GOpMBI )KU3HU U 00UraTHBIC Tapa3uThl. CTpoeHHe
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKu3HeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasd.

Bupycusie 3a0osieBaHusi 4eloOBEeKa, JKUBOTHBIX, pactenuit. CIIA/I,
COVID-19, commanpHble U METUIIMHCKHEC ITPOOIEMBI.

buoungopmamura: unmeespayua u ananuz donrvuwux maccusos («bigdatay)
CMPYKMYPHLIX OUos02UYecKux oannvix. Hanomexuonozuu é ouonoeuu u meouyune.
lIpoepammupyemole hynxkyuu 6enxkos. Cnocobvl 0ocmasKu 1eKkapcme.



JdemoHCcTpanuu

[Toptpetsr: H. K. Konsuos, /. U. IBaHOBCKUI.

Tabmuuel u cxemsl: «buocunres Oenkay», «l'eHeTnueckuit koa», «Bupycen»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3ganue MOJEIN BUPYCA».

Tema 8. ’KuszHeHHBIN UK KIETKH

Knerounbslii 1uki, ero mnepuoabl W perynsuusa. Wurepdaza U MuUTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHHTCTHUECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JHK — permnmukanumda. Ilpuniuner perumkanuun JIHK:
KOMIUIEMEHTApPHOCTb,  INTOJIYKOHCEPBAaTUBHBIM  CHUHTE3, AHTUIIAPAIIIENIBHOCTD.
Mexannsm perumkanuu JITHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u
TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JUMIOWAHBIA U
rariouAHbld  Habopsl  XpoMocoM. ['omonoruunbie xpomocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuTo3. CraguM MUTO3a W TPOUCXOASIIME B HHUX
npouecchl. Tunsl MuTo3a. KaprokuHe3 u HUTOKMHE3. bHONOrMyeckoe 3HauyeHue
MHUTO3A.

Perynmsauus murormueckoro nukna kietku. [Iporpammupyemast KieTouHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (PYHKIIMOHANIbHAs TeHOMUKA. MexaHuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u cubeau xiemokx. «lugposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmunpl 1 cxembl: «KU3HEHHBIH UK KIETKW», «Mwuto3», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOTpenapaThl: «KMUTO3 B KlleTKax
KOpEIIKa JIyKa».

JlaGopaTopHhas padora «3yuenue XpOMOCOM Ha  TOTOBBIX
MHKpOMIpenapaTax».

JlaGoparopHas padora «HaOmroneHne Muto3a B KJIeTkax KOHYMKA KOpELIKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue u pyHKIIUN OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHUu3MOB. OOHOKJIETOUHbIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OeHHOCTH  CTPOGHHMSA U JKU3HEAEATEIBHOCTH  OJHOKIJIETOUHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHbIE T'PHUOBbI, OJHOKIETOYHBIE
BOJOPOCIH, APyrue NpoTUCTh. KoJIOHNaNbHbIE OPraHU3MBI.



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

Tkanu pacteHuidd. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHas,
MMOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAasl, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAIIbHAS,
COCIMHUTENIbHAsA, MblllIeyHasi, HepBHasg. OCOOEHHOCTH CTpPOCHHS, (YHKIHH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpaTUBHbIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, KTYTUKOBOE, peCHHYHOE. J[BHKEHHWE MHOTOKJIETOYHBIX PACTECHUM:
TPONU3MBI M HACTUU. JIBU)KEHHME MHOTOKJIECTOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [lormomenue BOABI, YIVIEKUCIOTO Ta3a W
MHUHEPAJIBbHBIX BELIECTB pacTeHusMU. [Iutanue kuBOTHBIX. BHyTpHUnosoctHoE U
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAPUTEIBHOrO Tpakra. IlumeBapurensHbie xkenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddyzus
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCIOXXHEHHE CTPOCHHS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIIeKONUTatouX. Perynsamus npixanus. J{prxarenbHbie 00BEMBI.

TpaHcopT BEWIECTB y OPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOcCHass cucremMa W €€ Oprasl.
KpoBeHocHasti cucteMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpOBb. Kpyru KpoBooOpamieHus. DBOJIOIHOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CUCTEMBI NMO3BOHOUYHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusMoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHBIX. CokpaTuTenbHble Bakyosnu. Opranbel BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPraHOB BbIJICICHUS.
CBs3b MOJIOCTH TEJIA C KPOBEHOCHOM U BBLICIUTENBHON CUCTEMaMU. Brinenenue y



MMO3BOHOYHBIX >KHUBOTHBIX U uejoBeka. [louku. CtpoeHue u QyHKIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M TUCTBl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHOM M XMMUYECKOW 3aUThl. DUTOHIUABL.

3ammTa y MHOTOKJIETOYHBIX J>KUBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIEC.
3amura opraHu3ma ot OosesHeil. UMMmyHHas cuctema uenoBeka. KileTo4yHbId U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIN creunduuecKuii
UMMYHUTET. Teopusi KiIoHaJbHO-ceNeKTUBHOr0 ummyHutera (I1. Opaux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MOB. Poiib BpOxkAEHHOTO
UMMYHUTETA B pPa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Pazgpaxxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucbl. Pa3gpaxuMocTb W peryiasiuus y
pacteHuil. POocToBbIE BElllECTBA U UX 3HAYCHHE.

HepBhuas cucrema u pediekropHas peryisius y S>KHBOTHbIX. HepBHas
cucTeMa U €€ OTIENbl. DBOIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CHUCTEMBI
y JKUBOTHBIX. OTJENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBl M KX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM H SHAOKpPUHHOW cucteM. [‘mnoramamo-runoduzapHas
cucrema.

JdemoncTpanuu

[Toptper: U. 11. [TaBnos.

Tabmuer 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHHI,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «Tkanu pacteHuit», «KopHeBbie cucteMbl», «CTpoeHue cTedisy,
«CTpoeHue JHUCTOBOM IJIACTUHKUY», «TKaHU >KUBOTHBIX», «CKENIeT 4eOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucremMa», «/lpixarenpHas
CHUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11eyHas CHUCTEMA,
«BpigenutenbHas cucTeMa», «IJHIOKpUHHAsE cuctema», «CTpOEHUE MBI,
«MmmyHuTeT),  «KHIIIEYHOMOIOCTHBIEY, «CxeMa  TMTaHUS  pPACTCHUIY,
«KpoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHUE THUAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue HO0XKIeBOro uepsi», «HepBHas
cucteMa peio», «HepBHas cuctema gjsarymku», «HepBHas  cucrema
npecMmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6GopynoBaHUEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJIHOKJIETOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIIIHOTO MUTAHUS PaCTCHUH,
pacuierieHus Kpaxmaia U 0elKoB 1o aelcTerueM pepMeHTOB, 000pyJOBaHUE IS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEe KUBOTHBIX).

JlabopaTopHas padora «/3yueHue opranoB IBETKOBOT'O PACTECHUS».

Tema 10. PazMmHoXeHHe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. I[lonmoBble KIEeTKH, WM rameTtsl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuit cMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M ero MecTO B KM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes y :KMBOTHBIX. [10710BBIE Kene3bl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOPHOHAIBHOE pPAa3BUTHE IKUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
O Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21aHbix NpodIemM IMOPUOLIOSUN.
Konyenyusi mopgocenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogsannoe u HedepmuHuposanuoe Opodnenue. brnacmyna, munol
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIUTAIONINX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKkiaika OpraHOB U TKaHEH W3 3apOBIIIEBBIX JUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHMSI KUBOTHOTO KakK pe3yibTaT HepapXHUUYeCKUX
B3aMMOJICUCTBUII TE€HOB. BrusHHEe Ha >MOPUOHAIBHOE PA3BUTHE PA3IUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbublii mepuon. llpsimoe u
HempsiMoe pa3Butue. Pa3Butue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX JKUBOTHBIX. bHoOjornueckoe 3HAYEHUE MPSIMOTO U HEMPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHHE B Mpupoje. TUmbl pocTa *KUBOTHBIX. DaKTOPHI
PETYISIIUU POCTA )KUBOTHBIX U yeioBeka. CTaiuy MOCTAIMOPUOHAIBHOTO PA3BUTHUS
y ’KMBOTHBIX U 4enoBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMEPTh KaK
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meio3 B
KU3HEHHOM IHKJIe pacteHuil. OOpa3oBaHue cmop B Ipolecce Meko3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PEryJISIIIUU OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «BeretaTuBHOe pasmMHOXKeHHE», «Tumnbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXkEHHE XJIaMUIOMOHAAbD», «Pa3MHOMKEHHE HBIJIEHBI,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «['amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Maiickoro xyka», «Pa3BuTHE capaHum»,
«Pa3zButue nArymku», «/[BOMHOE OIIOJOTBOPEHUE Y IIBETKOBBIX PACTECHUI»,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIW 1UKI MXa», <OKW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOMpEnapaThl SUIEKIETOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi pabora «/3ydyeHre CTPOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTaxy.

IIpakTuyeckass padora «BbIABIECHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabdora «CTpoeHHE OpPraHOB pPa3MHOMEHHUS BBICIINX
pacTeHUN».

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

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKUM Kak Hayku. Paboter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B PAa3BUTUHU
renetuku. Pa6otel H. K. KonbiroBa, H. 1. BaBunoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeea-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA W PEUECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta, YUCTAs! TUHUS, THOPU/IbI, TEHOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOJIbI ~ TEHETUKHU:  TUOPUAOJOTMYECKHUM,  IUTOJOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU U.

JdemoHCcTpanuu

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koxsuos, H. H.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuipl 1 cxembl: «MeToibl TeHETUKNY, «CXEeMBI CKpPEIIBAHUSI.

JlabopaTtopHass padora «J/Ipo3odpuna Kak OOBEKT T'€HETUYECKHUX
UCCJIETOBAHUIN.

Tema 12. 3axoHOMepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eAMHO00pa3ust rudpUI0B nepBoro nokoieHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUIeIUIeHUsT NPU3HAKOB. L[MTONOrMyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemrpanHue. [IpoMexxyTOUHBIN XapakTep HacleqOBaHUSI.
Pacmiennenre npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJEeJOBaHUsA  MPU3HAKOB. [Mutonornueckue  OCHOBBI ~ JUTHOPHUIHOTO
CKpELLIMBAHUS.

CuemnienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CremnieHHOe
HACJIEIOBAaHME T'€HOB, HAPYLICHHWE CLCIUICHUS MEXAYy TeHaMu. XPOMOCOMHAas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nosa. XpoMOCOMHBIN MEXaHU3M ONPEAEIICHHS 10JIa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIii U Te€TepOraMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HaciienoBanne mpu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [lernoTpomnus — MHOXKECTBEHHOE JIEHCTBUE
rega. MHOXECTBEHHBIM auieInu3M. Bs3anMonelcTBue HeaJUIeIbHBIX TI'€HOB.
KomnnementaprocTs. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3UH — MHUKpPOOHMOM». ['€HEeTHYeCKHuEe acheKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemMoHcTpauuu

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

Tabmuter u cxemsr: «IlepBbIit 1 BTOpOit 3akOHBI MeHaenss», « TpeTuil 3akoH
Mengaens», «AHanmu3upymrolee cKpenBaHue», «HemomHoe aOMUHMpPOBaHUEY,
«CuerjieHHOe HacJlelIOBaHUE NPU3HAKOB Yy Jpo3oduibl»y, «['eHeThka moJiay,



«Kapuotun uenoBeka», «Kapuotun apozoduisy, «Kapuotunm nTUIE,
«MHOXECTBEHHBIN AJUICTIN3MY, «B3auMOIECTBUE T€HOBY.

OGopynoBaHue: MOJEAb Mg JEMOHCTpPAllUM 3aKOHOB €IUHOO0Opa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M PACHICIUICHUSI NPU3HAKOB, MOJEIh IS
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJICJAOBAaHUS MPU3HAKOB, MOJAECIb JJIs
JEMOHCTpAallMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporipenapart: «J[po3odumar.

IIpakTnueckas pabGora «M3yyeHue pe3yiabTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUS Yy APO30(PUITBIY.

IIpakTuueckass  padora  «lM3yueHue  pe3yJbTaTOB  JUTHOPHUIHOTO
CKpEIIUBAaHUS Y APO30(PUIBDY.

Tema 13. 3axkoHOMepPHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuma W cpenbl npu  (popmupoBaHuu (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayecTBEHHbIE U KOJIMYECTBEHHbIC MPU3HAKU. Bubl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
MoAuGUKAITMOHHON M3MEeHUMBOCTH. HopMma peakuum mpuszHaka. BapuanmoHHBIHM
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MoAM(UKAIIMOHHON
M3MEHUYHUBOCTH.

I'eHoTunuueckas M3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Bunpl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTAaIlMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 M IMOJOBOW TIpollecC — OCHOBa
KOMOMHATHUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3JaHUH
TEHETUYECKOT0 pa3HO00pa3us B Mmpejesiax 0JHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  WHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTH4ecKue W TMOJIOBbIE MyTaluu. [IpuduHbI
BO3HUKHOBECHHUsS MyTauui. MyTtareHbl ©W WX BJIWMSIHHE HA OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MEHYMBOCTH U
HACJIEJICTBEHHOCT.

Dnueenemuxa u INUCEHOMUKA, pPONb  ONUSEHEMUYECKUX (DAKmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemMoHcTpauuu

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

Tabmmpl w  cxembl: «Buabl  w3MeHUHMBOCTH», «MoaudukaroHHas
U3MEHYHBOCTHY, «KomOuHaTuBHas W3MEHYHBOCTHY, «Meiio3»,
«OnnogoTBopeHue, «I'eneTndeckue 3a00eBaHUs YeIOBEKay, « BUIbl MyTaliuii».



O6opynoBaHue: *UBbIe M repOapHbIe 3K3EMIUIAPbl KOMHATHBIX PAaCTEHUH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHnas pabora «HccmenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTunueckass padora «Myrtanuu y aApo3odwisl  (Ha TOTOBBIX
MUKpOMpenaparax)».

Tema 14. I'eneTnka 4eJsioBeKa

Kapuotun uenoBeka. MexayHapoaHass mporpaMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHMSl TEHETHKM  YEJOBEKa: TIeHEeaJlOorMYecKuid,
OJIM3HEIOBBIH, UTOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemMenHoe OmpeAeICHUE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHMPOBAHHE, F€HOTUIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHUsI YeIOBEeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3HM uyenoBeka. boye3HW C HACIEICTBEHHOM MpPeapacioyioKEHHOCTHIO.
3HayeHUe MEAUIMHCKOW T'€HETUKU B MPEIAOTBPAIICHUN U JICYEHUU T€HETUYECKUX
3a00JeBaHUil YeoBeka. MeauKo-reHeTUUeCKoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUUYECKOro rpy3a». DTHUUYECKUE aCMEKThl UCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre QakTopbl TMOBBIIIEHHONW YYBCTBUTEJIBHOCTH YeENOBEKa K
(bu3MUeCKOMY 1 XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdemoncTpanuu

Tabmumer u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS T€HETUKHU
yenoBekay, «I eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBjieHHUE U aHATIU3 POJIOCITOBHON.

Tema 15. Cenrekuusi opranHu3mMoB

JlomecTuKausi WU CeJeKUUsA. 3apOoKICHHUE CEJIEKUMU U JIOMECTHUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenekuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmTaMM. 3aKOH TOMOJIOTHYECKUX PSAOB B
HaciaeAcTBeHHOM wu3MeHuumBocTH H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCcCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarsl KOMOMHAIIMOHHOM CCIICKIIUU. HUctrwiTanne
Mpou3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIbI OLEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannannoOHHBIN 1 XUMUYECKHI MyTareHe3 Kak UCTOYHUK MYTalui y KyJbTYPHBIX



¢opm opranu3moB. lcmnonp30BaHHE TE€HOMHOTO PpEJAKTUPOBAHUA M METOOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonmyuyenue MIOJINTUIOUOB. BryTpuBnaosas rudpuan3aus.
bnuskoponcTBeHHOE — cKpeliMBaHue, WM uHOpuauHr.  HeponcTBeHHoe
CKpelrBaHue, win aytopuauHr. I'erepo3uc u ero npuuuHbsl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JOCTUKEHUS CEIEKIIMU PACTEHUN U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHue ¥ U3y4EHHE N€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JMKUX poOJIMYed I CO3/laHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YessAx YIyUuleHUs Cyuecmsyouux u co30aHusl Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULl,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuu

IToptpers: H. . BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue u cxembl: «LleHTpBI MPOUCXOKACHUS U MHOTO00pa3Ust KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTUYECKUX PSAJIOB B HACIEICTBEHHOW M3MEHUYHMBOCTHY,
«Metogpl cenexkuuny», «OtnanéHnas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «3yueHue coOpTOoB KyJIbTYpPHBIX PACTEHUN U TOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «/3yueHre METOA0B CEJICKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBrBKa pacTEHUI».

Ikekypeusi «OCHOBHBIE METOJbI M JOCTHKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKLINOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHoJ10rusl 1 CHHTeTHYECKast OMOI0THsl

OOBbeKThl, HUCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepUCTHUKA. TpanumonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJIOTMH M MHCTPYMEHTOB ILIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonsl KyJlbTypbl KIETOK W TKaHEW PACTEHHHM WU
KUBOTHBIX. Kpuobanku. Comatuueckas ruOpuAM3alUs UM COMATUYECKUUI
sMOpuorene3. lcnosb3oBaHue TaljouaAOB B CeleKIUU pacTeHui. [llonyuenue
MOHOKIOHANIbHBIX anmumen. Vlcnonv3zoeanue MOHOKIOHANbHBIX U NOIUKIOHATbHbBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
AUIEKIETOK U KJIOHUPOBAHUE KXUBOTHBIX. METON TpaHCIUIAaHTALUUU SAEP KIETOK.
Texnonocuu 0300p06IeHs, KYIbMUUpOo6aHus U  MUKDOKIOHANbHOZ20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMoOoCcOMHasi W T€HHasg WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTM>KEHUST M NEPCHEKTUBBI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHH.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [TLP-
IUarHocTuKa. MeTaOoJIOMHBIM aHanu3, TEeHOLEHTPUUYECKHM aHalu3 MpoTeoMa
YeJloBeKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuounXkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/1aHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHve BEKTOPHBIX BaKIMH C IEJIbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3OyauTened OPBU, ycTtaHoBieHHe MOJIEKYJISPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0COO0 OMAacHBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemMoHcTpauuu

Tabnurel u cxemsbl: «/cnoap30BaHrEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
Ipou3BOACTBEY, «KiieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas pa6ora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llonyuyeHrne MOITOYHOKUCIIBIX MMPOIYKTOBY.

Ikekypeusi  «bHOTEXHOJIOTHST — BaKHEWIass MPOM3BOJIUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».



11 KJIACC

Tema 1. 3apoxaeHue W pa3sBuTHE IBOJIOHHOHHBIX NpeICTABJICHUN B
OuoJioruu

OpomononHas teopusa Y. [apBuHa. [Ipeanocbuiku BO3HMKHOBEHHS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIBKyIIIME CUITBI 3BOJIIOIIMK BUAOB 10 Y. JlapBuHY (BbICOKAsi HHTCHCUBHOCTD
pa3MHOXEHHUS OpraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnueckoir Tteopun dBomonuu (CTI). HelrpanbHas
teopuss sBoimonMu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouojiorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. JIunneit, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonneitn, /. K.
benses.

Tabmumer u  cxembl: «Cuctema >xuBoil mpuponbl (o K. JluaHEO)»,
«Jlectnuna xkuBBIX cymectB (mo Jlamapky)», «MexaHnusm (HopMHUpPOBaAHUS
npuUCTIOcOOJieHnd y pacTeHuii ¥ >KMBOTHBIX (o Jlamapky)», «Kapra-cxema
mapiipyra nmyremectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opMbl 60pHOBI
3a cymectBoBaHue», «llopoabl romybeit», «MHoroobpasue KyJIbTYpHBIX (Gopm
KarycTbl», «[lopoasl moManIHuX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. [apBuny)», «CxeMa COOTHOIICHHS JBIKYIIUX CHJI HBOJIIOIHUNY,
«OCHOBHBIE MOJIOKEHUS CHHTETHUECKON TEOPUH IBOTIOLIAN.

Tema 2. MUKPO3IBOJIIONNS U €€ Pe3yJbTATHI

[Tonynsiuus Kak 31eMEHTapHas equHuLa 3BoyIoIruA. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisuuii. M3MeHnenue
reHopoHa TOMYJSIMU KaK dSJEMEHTapHOE »SBOJIOIMOHHOE sIBIICEHHE. 3aKOH
reHetndeckoro paBHosecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOPBI (IBUIKYIIAE CHUJIBI) HBOJIONUU. MyTalMOHHBIN
mpouecc. KomOunatmBHas u3MeHUUBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHAIpPaBJICHHBIC W3MEHEHHS YacTOT ajuieled B momymsinuax. O dext
ocHOBatensl. Jgpgexm Oymuliounozo copaviuka. CHUMNCEHUE 2eHemUYecK020
pasrHoobpazus: npudunsl u cieocmeus. llpossenenue s¢pgpexma Opetigpa 2eros 8
oonbwux  u  manvlx — nonyaiayusax.  Mwurpanmun.  VBonsuus  MOMYISITNA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoyKTHBHAS).

EctectBennbiii otOé0p — HampaBusoomuid (aktop sBomoruu. Dopmel
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIUW, CTAaOWIM3UPYIOUIUN,  pa3pbIBAIOIINI
(mu3pyntuBHbiit). [lonoBoit oTOOpP. BO3HMKHOBEHHE W 3BOJIOIUS COLMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEeHHOCTh  OPraHM3MOB  KaK  pe3yjabTaT  MHMKPO3BOIIOLUU.
Bo3HUKHOBEHHE  NpUCHOCOONEHUHM y  opraHuzMoB.  Apomopdo3bl U
uauoanantauuu. Ilpumepsl npucnocoOaeHuid y opraHu3mMoB: MOp(OIOrH4ecKue,
¢uznonoruyeckue,  OMOXUMHUYECKUE,  NoBeAeHUYeckre.  OTHOCHUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3yabTaT
MUKpO3BOIIOIUHU. M3onduus — kimodeBoid (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONaTPUUYECKOE (reorpaduyeckoe),
CUMIIaTPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumnonu3aIys,
rubpuan3zanus). JJmuTeasHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMUpOBaHUS OMOJOTUYECKOTO Pa3HOO0Pa3Hsl.

Ponb  »BONIOIIMOHHOW  OWOJOTMM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOLHUS U KOABOJIIOLUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O00pBbOBI C HEW.

JdemoHcTpanuu

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

Tabmuuper u cxembl: «MyTalMoHHas H3MEHUYMBOCTHY, «llomynsnronHas
CTpYKTypa Buza», «CxeMa MposBieHUs 3akoHa Xapau—BaitnOepray, «/IBmxkyiiue
CWJIBI 3BOJIOLUNY, «DKOJIOTHUECKAsT U30JALMS MOMYJSIUNA CeBAaHCKOU (openn,
«l'eorpaduyeckas W3OS JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlomyasiiuOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «Cxema
JIEUCTBUSL €CTeCTBEHHOro oTOopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHHUE,
«HpycTpuaiibHbli MellaHu3My», «KuBble nckonaembie», «IIokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenymnpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue anantanuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB © €€
OTHOCHUTEJBHOCTHY, «Kputepuu Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAa B
npuponae», «CrnocoOsl BUao0oOpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TpEX BUAOB JAHABIIICH», «DKOJOTHYECKOE BHA000pPa30BAHME BHJIOB CHUHUID,
«JTonmumunonsl pactenuity, «KanycTHo-peneunblil THOpUI.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepeil C MpuUMepamMu pa3IWYHBIX TMPUCIOCOOJEHUHN, Yydelna MNTUIl U 3BEpeu
pa3HBIX BHJOB, repOapuu pacTeHUil OJM3KUX BUIOB, 00pa30BaBIIMXCA
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass padora «BbIsiBI€HHE H3MEHUHMBOCTH Y 0CO0€l OJHOrO
BUJIA».

JlabopaTtopHass  paGora  «[IpucmocoOieHUs  OpraHM3MOB W HX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTDY.



JlabopaTtopnas pabora «CpaBHEeHHE BHJIOB IO MOP(POIOTHYECKOMY
KPUTEPHUION.

Tema 3. MakposBoouus 4 eé pe3yJibTarbl

Meronpl H3ydeHMs  MakpodBoJrouuu. [laneoHrtosiorndyeckue  MeTobl
u3yueHust odBosironuu. l[lepexomnsie  ¢GopmMbl U (PUIOTCHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguyeckne Metonpl uzydeHus sBooiuu. CpaBHeHHE (JIOpHI U
dbayHpl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Bumbi-
OHJIEMUKHU U PEITUKTHI.

OMOpHUOIOTUYECKUE U CPABHUTEIBLHO-MOP(OIOTHYECKUE METOAbl M3YUCHUS
ABOMIONMH. ['€HEeTHYeCKHe MEXaHW3Mbl DJBOJIIOIMA OHTOTEHE3a U TOSBJICHUS
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTraHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHUe  METOJbl  HM3Y4YCHHUS  DBOJIOIMHU.
I'omonornunbie TeHbl. COBpEMEHHBIE METOJbI MOCTPOCHUS (PUIIOTEHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTaIH ¥ SBOJIIOINS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBUiIa) dBOJMIOIUU. [Ipunyun cmenvt GyHKyuUlL.
HeoOpatumMocTs sBoIonMH. ApanTtuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIOLINH.

JdemoHcTpauuu

[Toptpetsr: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabnuupl 1 cxembl: «OWIOTEHETHUECKUN PSII JIOMIAIN», «APXEONTEPUKC,
«3Bepo3yObie  smepb»,  «Creronedanby,  «Punuodure»,  «CemMeHHBIC
nanopoTHUKWY», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HauyanpHble CcTaguu SMOPHOHATIBHOTO PA3BUTHS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJIOTUYHBIE OpraHb», «PyIuMEHTBI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI YEJIOBEKa M IIWMIIAH3e», «l JaBHBIC
HaIpaBJICHHS 3BOJIOIHIIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BUTHE )KU3HU HA 3eMJie

Hay4Hple THUIOTE3bI NPOUCXOXKACHUS JKU3HW Ha 3emie. AOWOTeHe3 W
nancrnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOXKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSIHHOTO CaMO3apOKACHUS KU3HU U €€ onpoBepkeHue onbiTamu .
Penu, JI. Cnannanuanu, JI. I[Tactepa. [IpoucxoxxaeHne »KxU3HU U aCTPOOUOJIOTUSI.

OcCHOBHBIE 3Tanbl HEOPraHUYECKOU ABOJIIOLIUH. [Inanerapnas
(reosoruueckas) OHBOJIONMUSA. XHUMHYECKas SBOJIOIMA. AOHOTeHHBIM CHHTE3



OpraHnyeckux BemecTB n3 HeopraHnmdeckux. Omeir C. Mwumiepa u I'. IOpwu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoanepBarHas rumote3a A. U.
Onapuna, runore3a nepBu4HOro OymnboHa J>k. XonneiHa, reHeTnyeckas TurnoTe3a
I'. Ménnepa. Pubozumsl (T. Yek) m rumoteza «vupa PHK» V. TI'mnbGepra.
dopMmupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emumn m metonsl €€ wu3ydeHHs. lckomaemble OpraHWYECKHE
octatku. ['eoxpononoruss u e€ wmetonabl. OTHOCUTENbHas W aOCOJIOTHAs
rE€OXPOHOJIOTHS. ['€0OXpOHOIOrHYeCcKas IKala: 30Hbl, 3pbl, IEPUOBI, JITOXH.

HavanpHbple dTanbl opraHuyeckord sBostouuu. llosiBneHne u 3BOIOIUSA
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3mMa. BO3ZHMKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEepBbIX HA 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[Ipoucxoxenue 3ykapuoT (CuMOMoOreHes3). JBOMIOIUOHHOE POUCXOKIECHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYINI MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl SBOJIOLUMK BBICHIMX pacTeHuil. OCHOBHBIE apoMop(}o3bI
pacreHui. Bpixon pacreHnit Ha cymy. [losBieHue CHOpOBBIX pacTeHUR U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxoxaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl SBOJIOLUU KUBOTHOrO MHUpa. OCHOBHBIE apoMop(do3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIEHHUE COBPEMEHHBIX
TunoB. IlepBeie XxopaoBbIE )KUBOTHBIE. JKHU3Hb B BOJE. DBOJIIOLMUS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit u pentwinid. [IpoUCXOXIEHHE MIICKOTMUTAIOMNX U
ntur. [lpunmun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

Pa3Butre xu3HM Ha 3emie MO 3paM U MEepuoiaM: apxei, MPOTEepO30u,
najgeo3ou, Me3030M, KaifHo30i. OOmas  XapakTepucTuKa KiIuMmaTta W
reoJIOrMYecKuX mpoueccoB. llosiBneHHe MW pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHsS — JKOJOTMYECKHE KPU3UCHI mpouuoro. IlpuunnHer n
CJIEICTBUSL MacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJOTMYECKHM KPHU3HC, €ro
ocobennoctu. [Ipobaema coxpanenus brnopazHooOpasusi Ha 3eMIie.

CoBpeMeHHasi CUCTeMa OpraHHYeckoro mupa. [IpuHImmsl Kraccuduxanmuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIIBI OPraHU3MOB.

JdemMoHcTpauuu

IToptpetsr: ®@. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meuynukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6munbl 1 cxembl: «Cxema onbiTa . Peany, «Cxema omnbita JI. [TacTepa mo
M3YyUYECHUIO CaMoO3apOoxIcHHs ku3Hn», «Cxema ombita C. Mwumiepa, I'. HOpwmy,



«JTanbl  HEOPTaHWYECKOW  HBONIONMNY»,  «['€oXpoHONIOrMyeckass  IIKaiay,
«HayvanbHble 3Tanbl OpraHUueckoil »Bosmonun», «CxeMa 00pa3oBaHUs DYKapUOT
nyTéM cumOuoreneza», «Cucrtema KUBOM mpupoas», «CTpoeHue BUpyCay,
«Apomopdo3bl  pacteHuit», «PuHHODUTHY, «OIHOKIETOYHBIE BOJIOPOCIN,
«MHOroknerounsle Bopopocany», «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteiimiue», «KumedHomonocTHbIE,
«IInockue YEpBUY, «YIEHUCTOHOTHUE, «PBIOBIY, «3€MHOBOIHBIEY,
«IIpecmbikaromuecs», «lItumer», «Maekonuraromuey, «Pa3BUTHE KHU3HU B
apXEerucKou 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTHE )KU3HU B
11aJIE030UCKOU dpe», «Pa3BuTue )XU3HU B ME3030UCKOU dpey, «Pa3Butue Xu3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHAas CUCTEMA OPTaHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTJEJIOB, KOJIJIEKIUU
HAaCEKOMBIX, BJIAXKHBIC MpPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOKHUX, CKEJIEeThl ITIO3BOHOYHBIX JKMBOTHBIX, Uyde€ja MNTUIl U 3BEpe,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HbIX MCKOMAEMBbIX, MYJSDKM OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgaboparopHas padora «MojeaupoBaHUE — OIBITOB
Muiepa—tOpu 1o u3y4eHnio abMOT€HHOTO CUHTE3a OPraHuYeCKUX COCTMHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTtopHas pabora «l3yuyeHrne W ONHMCAaHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «l3ydeHue 0COOCHHOCTEH CTPOCHHS pPaCTECHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckass padora «V3ydeHue oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
KUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4yeJa0BeKa — aHTPOINOreHe3

Paznens! u 3agaun anTpononorud. MeTo bl aHTPOIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YelloBeKa. Penurunosnbie
BO33peHUs. COBpEMEHHbBIE HAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa € )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OIOTHICCKHE, AMOPHOIOTUYECKHE, (hU3U0I0r0-OMOXUMHUYECKHE,
noBejieHueckre. QT4 4eJaoBeKa OT )KMBOTHBIX. [IpAMOX0XKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTme rojoBHOr0 MoO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBL.

JBuxymue cuibl ((haKTOphI) aHTPOTIOTEHE3a: OUOJIOTUIECKUE, COIHATIBHBIE.
CooTHollieHre OMOJOTMYECKUX U COLIMATBHBIX (DAKTOPOB B aHTPOIIOTEHESE.



OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMe 4YenoBEeKOOOpa3HbIE 00E€3bsIHBI
(MpOKOHCYJIBI) U paHHUE MOHTH/IbI — OOLIME MPENKH YeIOBEKOOOpa3HbIX 00€3bsH U
JMOJIe. ABCTPAJONUTEKU — JBYHOTHE NMPEAKU JOJeH. YeaoBEK yMelbld, IepBbIe
U3TOTOBJICHUS OPYIMM Tpyaa. UenoBeK NPSIMOXOISIIUN U MEPBBIM BBIXOJ JIIOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMM  MpeoK
HEaHIepTaJbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBek HeaHAEepTAIbCKUN
KaK BHUJ JIIOJEN XOJIOAHOrO Kiaumara. YernoBEeK pa3yMHBId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpenenamMu Adpuxu.
[TaneoreneTnka v NajeoreHOMUKA.

DBOJIOLMS COBPEMEHHOTO 4yesoBeka. EcTecTBeHHbI OTOOp B MOMYJALMSIX
yenoBeka. MyTanMoHHBIM Tporiecc U mojduMopdusM. [lomynsinnoHHBIE BOJIHBI,
npeiid reHoB, murpamus U «d(PpGeKT oCHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacebl. Ilonsitue o pace. bonblmume pachl: eBpomneouaHas
(eBpasmiickasi),  aBCcTpajO-HerpoujHas  (dPKBaTOpHANbHAs),  MOHIOJIOUAHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs YeJOBeKa IO IUIaHEeTe.
EnuncTtBO  uyenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONEeHHOCTh YeIOBeKa K pa3HbIM YCJIOBHUSIM OKpPYXaIOIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapasie  MeToAbl B (u3uueckoil  (OMOJIOTrHYECcKOi)
AHTPOIIOJIOTHH.  ODBOJIIOUMOHHAS ~ AQHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YeJIOBEUYECKUX NOMYJAUi. buocomnuanbHble MCCIENOBAaHUS IMPUPOJABI YEIIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIIOTHUECKOTO W COIMATIBHOTO B UEJIOBEKE.

JdemMoHcTpanuu

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

Tabmupl U cxeMbl: «MeToIbpl aHTPOTIOJOTHIY, «I 0JTOBHOM MO3T YEIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBI), «CKENeT YeIoBeKa M CKeJeT IIMMIIaH3e»,
«PynuMeHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOT€HE3a», « IBOJIOIMOHHOE
IpEBO  4eJOBEKa», «ABcTpajonuTek», «YemoBek  ymenblit», «YenoBek
NpSIMOXOIAIINIY, «/leHncoBckuil yenoBek» «Heannepranpuply, «KpoMaHbOHIBIY,
«IIpenku yenoBekay, « ITambl 3BOJIOIUN YEIOBEKay, «Packl uemoBeKay.

OGopynoBaHHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEaIMETOB  MaTepHAIbHOU
KyJIbTyphl ~TIPEAKOB 4YEJOBEKa, penponaykiuu (dbororpaduu) KapTHuH C
MudogorndecKkuMu W OHMOJIEHCKUMH CIOKETaMH TPOUCXOXKICHUS YeIIOBEKa,
doTorpadur HaX0IOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOICIb
yeperna 4YejaoBeKa M Yepena I[IAMIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTtopnas pabGora «l3yueHne OCOOEHHOCTEH CTPOECHMS CKeEleTa
YEJI0BEKA, CBSI3aHHBIX C MPAMOXOKICHUEM.

IIpakTuueckas padora «/3yueHune 3KOJIOTUYECKUX aJIallTAllNi YeJIOBEKay.

Tema 6. Jkosoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3IMOB H
HAJOPraHU3MEHHBIX CUCTEM C OKPY KaloIIel cpeaoi

3apoXkJieHue W pa3BUTHE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3agaum
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTMMU HayKaMHU.

Meronbl 3konoruu. IloneBbie HaOMOAEHUA. DKCHEPUMEHTHI B 3KOJOTHU:
OpUpoAHbIe M JabopaTopHble. MopaenupoBaHUE B OSKOJOTHUU. MOHHUTOPHUHT
OKpY’KarOIIeH Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00QIBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW Ui YeJOBEKAa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4ejloBeuecTBa ¢ mpupoao. @opMupoBaHHE
AKOJIOTUYECKOM KYIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoHcTpanuu

[Moptpersi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cepepuos, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel n cxemsl: «Pazgenst skonorun», «MeTtonbl skogorumny», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlabopaTtopnast padora «3yuenue METO/IOB HKOJIOTUYECKUX
UCCJIEIOBAHUIN.

Tema 7. Opranu3zmsbl U cpeja 00MTAHUSA

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nercTBusd. Kiaccudukanus
AKOJIOTHUUYECKUX (DaKTOPOB: abMOTHUECKHE, OMOTHYECKHE, aHTpororeHHple. Oo1me
3aKOHOMEPHOCTH JIEUCTBUS 3Konorndeckux (akropos. IIpaBuno muaumyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Ab6uotndeckue (Gakroppl. CBeT Kak »Kojoruueckuit dakrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHUl M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHadbHas poJib CBETA.
DOTONEPUOIU3ZM.

Temneparypa kak skonormdeckuii ¢akrtop. JleiicTBHe Temmeparypsl Ha
opraHu3Mbl. [loMKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIEC U
CTEHOTEPMHbBIE OPraHU3MBI.

BnaxHnocth kak skomormdeckuit ¢akrop. [Ipucnocobnenusi pacTeHud K
noj/iep ka0 BogHOTO Oanmanca. Kmaccudukanus pacTeHwid MO0 OTHOIICHHIO K
Bojie. [IpucnocoOsieHnst >)KUBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
[IyOMHHAsT ~ MOANOYBEHHAs,  BHYTpHOpraHuW3MeHHas.  DU3HKO-XUMHUYECKUE



OCOOCHHOCTU cpea obuTaHusi opraHu3moB. lIpucnocoOneHus oOpraHu3sMoB K
’KU3HU B Pa3HBIX cpefax.

buonornyeckne putmel. BHemHme u BHyTpeHHHUE pUTMBI. CyTOYHBIC |
rOJUYHBIC PUTMBL. [IpHCIIOCOOIIEHHOCTh OPTaHW3MOB K CE30HHBIM H3MCHCHUSM
YCJIOBUH KU3HMU.

XKuzuennsle Qopmbel opranusmoB. IloHsiTHE © JKHU3HEHHOW (opme.
XXuznennsle GOPMBI pacTEHUN: AEPEBhs, KYCTAPHUKHU, KYCTAPHHUYKH, MHOTOJICTHHE
TPaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHbIC (OPMBI KUBOTHBIX: THAPOOHOHTEHI,
reoOMOHTHI, a9POOHOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTOopBHI. Bunpr OMOTUYECKHX  B3aMMOJICHCTBHIA:
KOHKYPCHITUS, XHIIHUYECTBO, CUMON03 U ero (opmel. [lapasutusm, koomeparms,
MYTYyaau3M, KOMMEHCaIH3M (KBapTHPAHTCTBO, HaxjieOHU4YecTBO). HeTpoduaeckue
B3auMojielcTBUs  (Tomuueckue,  (Gopudeckue, (padOpudeckue).  3HaAUCHUE
OMOTHYCCKUX B3aUMOJICHCTBUI JUIS CYIICCTBOBAaHUS OPraHU3MOB B cpeje
oburtanus. [IpyHIUTT KOHKYPECHTHOTO HCKITIOYCHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «IKojgoruueckue (akTtopb», «CBETOBON CIIEKTpY,
«IKOJIOTUYECKUE TPYIIIBI KUBOTHBIX 1O OTHOIICHHIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJIOAHOKPOBHBIE J>XHUBOTHBIEY», «DuU3nOIOTHMUECKHE afanTaiiuu
KUBOTHBIX», «Cpenpl OOWUTaHUS OpraHu3MoB», «bHOJOrHYECKHEe PpPUTMBDY,
«Kusnennsie  ¢opmbl  pacTeHUi», <« OKusHeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO jecay, «llenu
nuTaHus», «XumHudectBo», «llapasutuzmy, «Konkypenuus», «CuMOuos»,
«KommeHcanuzmy.

O6GopynoBanue: repOapuyd pPacTCHUH W JKUBOTHBIX, IMPUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX DKOJIOTHUECKUX (PaKTOpPOB, TepOapuu CBETOIOOMBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETONIOOMBBIC, TCHENIOOWBBIC U
TEHEBBIHOCIVBBIE KOMHATHBIE pacTeHUs, TepOapuu U KOJUIEKIINH TETUIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAacCTeHUH, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuil, OTHOCSIMXCA K rurpoduraMm, kcepoduram, me3opuTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapu M KOJUICKIIMM PACTEHUH H OJKUBOTHBIX, OO0JaJaoMMX YepTamMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIOBUH JKWU3HH, repObapuu u
KOJUICKITUU PACTCHWA WM >KWBOTHBIX Pa3IUYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
KUBOTHBIX, YIJACTBYIOIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi pa6ora «BBIABICHHE MPUCIIOCOOICHUI OpPraHU3MOB K
BITUSTHUIO CBETA.

JlaGopaTopHasi pabora «BbIsBIeHHE NPHUCIIOCOOJIECHUM OPraHMW3MOB K
BITUSTHUIO TEMIIEPATYPBD».



JlabopaTtopHnas paGora «AHAaTOMUYECKHE OCOOCHHOCTHM pAacTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DxoJiorusi BUA0B U MOMYJISIIUH

DKOJIOTUYECKHUE XapaKTEPUCTUKHU MOIYJISLINH. [Monmynsaums KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphEPOB U
0COOCHHOCTEM OMOJI0TUU BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTE€NW MOMYJSLMU: YHUCIEHHOCTh, ILJIOTHOCTb,
BO3pacTHasi M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, NPUPOCT, TEMI pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOrHYecKasi CTpykTypa nomyisanuu. OLeHKa YUCIECHHOCTH MOMYJISAIUU.
JlvHamuka monyisiuuu UM €€ peryisauus. buoTnueckuid MOTEeHUHMANT MOMYJISIIUH.
MoaenupoBaHue AMHAMUKH nonyisiuud. KpuBble pocTa YMCICHHOCTH MOMYJISLUH.
KpuBbie BbDKMBaHUS. Perynsmuss YUCICHHOCTH TOMYJAIUN: poyib (haKTOPOB,
3aBHCAIINX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJOTUYCCKUE CTpATeruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJIOTMYECKON HUIEe BHaa. MecTtooOutanue. MHoroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XarumHcona. Pa3zmepsl 3KoJ0Ornueckou
Huiy. [loreHunanbHas U peaaTu30BaHHAS HUIIIU.

Bun kak cucrema nomynsinuid. Apeanbl BUAOB. BUIbl U UMX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJACHUS M MUTpalluid >KUBOTHBIX. buHojormyeckue
WHBa3UM 4y>KEPOJIHBIX BUIOB.

JdemoncTpanuu

[Toptper: Ix. 1. XaTtunHCOH.

Tabmuupl W cXeMbl: «JKOJOTHYECKHUE XAPAKTEPUCTUKU  ITOIYIISIIAN,
«ITpocTpaHcTBeHHass  CTpyKTypa  HoOnyjsnuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb skosorndeckort Humu k. M. Xatuunconay.

Oo6opynoBanue: repOapuu pacCTeHUH, KOJJICKIIUN KUBOTHBIX.

JlaGopaTtopHass  padora  «lIpucnocoOneHuss ceMssH pacTeHHid K
PAaCCEIECHUIOY.

Tema 9. DkoJ10orust coo01IECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmectBa opranm3MoB. buoneno3 u ero crpykrypa. CBs3um MeEXIy
OpraHu3MaMu B OMOIIEHO3E.

OkocucteMa kKak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHW3MOB B 3JKOCHCTEME: NPOAYLCHTBHI, KOHCYMEHTBI, PECIYIICHTEHI.
Tpodudeckne ypoBHu. Tpoduueckue I1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.



OcHOBHBIE  MOKa3aTeNIM  JIKOCUCTEMBL.  buomacca u  mpoaykuus.
DKOJIOTMYECKHUE MUPaMUIbl YUCENl, OMOMACCHI U SHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIECCHHM W WX TPUYUHBL. AHTPOIIOTEHHBIE BO3JCHCTBUS Ha
cykueccuu. Knumakcnoe coobuiectBo. buopaznoobpasue v mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbIie 3KOCUCTEMBL. JKocucmemsbl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. Arpo3kocucTteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOIMOT€HHBIMU U IPUPOAHBIMU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas
¢nopa u ¢ayna. CuHaHTpomnuzamus Topojckoi (ayHel. buonoruueckoe u
XO035IICTBEHHOE 3HAYEHUE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
6U008) 6 yHKYUOHUpOBanuu sxocucmem. IlepeHOC PHEPruu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMHU. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIMA U IKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3ACHCTBUH.

Mexanusmul 8030elicmaus 3GepA3HEHUll PA3HbIX Mmunos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UYECKO20  HOPMUPOBAHUA ~ AHMPONOSEHHO20  B030€UCMBUSL.
MeTo0710Tus MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX SKOCUCTEM.

JdemMoHcTpanuu
IToptpert: A. JIxx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIleHO3a»,  «IKocucTeMa

IMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIbl OpPraHu3MOB B 3Kocucteme», «KpyroBopoT BEHIECTB B 3KOCUCTEMEN,
«llenmn mutanus (macTOUIHAS, AETPUTHASN)», « IKOJTOTHUYECKAs TUPAMHUIA YHCEID»,
«IKoNOTUYecKasl mupaMuga OMoMacchl», «IKOJOTHUECKAsT MUpaMHUaa dHEPTUNY,
«O6pazoBanue 6onota», «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca MOCIe
noxapa», «2JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BelIECTB U MOTOK
SHEPIuM B arpoleHose», «[Ipumepsl ypOoskocuctem.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUNN HACEKOMBIX, Yydesa NTHUIl U
3Bepeid, repdapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTCHUH, aKBapUyM KaK MOJIEIb
DKOCHCTEMBI.

IIpakTnueckas padora «M3ydeHue u onrcanue ypOOIKOCUCTEMBI».

JlabopaTopHas pabGora «M3ydenuwe pazHOOOpa3uss MEJIKUX MOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX.



IKcKypcusi «IKCKypcHsi B TUMMUYHBIN OMoreoiieHo3 (B ayOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKcKypcusi «DKCKypcUsi B arpodKOCHUCTeMY (HAa TOJie WM B TEIUIMYHOE
XO3SIUCTBO).

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdpepa — oOmiennanerapHas o000j04ka 3eMJIM, TJA€ CYIIECTBYET WU
CylllecTBOBasa KU3Hb. Pa3zButHe npencraBieHuid o ouocdepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uocdepsl u e€ coctan. XKupoe
BEIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocdepsl. OcobeHHOCTH OHochepbl Kak
r1o0anpHOM dK0ocucTeMbl. JluHaMudeckoe paBHOBecHe B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHUE IUKIIBI (yIriieposa, a3ota). PUTMUYHOCTH SIBIICHUIMA
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsTne o Omome. OCHOBHbIE OMOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIaHHbIE U IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CABAaHHBI,
IYCTBIHHU, TPOITMUYECKHE Jieca, BEICOKOTOphs. KilmMar, pacTUTEIIBHBIN W KUBOTHBIN
Mup OMOMOB CYIIIH.

CtpykTypa 1 (PYHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTCHITHANIA U
ouocdepHbIX (YHKITUH.

JdemoHcTpauuu

IToptpetsi: B. . Bepnaackuii, 3. 3tocc.

Tabnmuuel u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT a3zora B MpUpPOAE»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopor kuciopoma B MPHPOIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinnMaruueckue
nosica 3emany», «Tynapa», «Taiira», «Cmemanasiii gecy», «IIInpOKOJIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHa», « TponuyecKkuii Jecy.

O6opynoBaHue: repoapuu pacTeHUHN pa3HbIX O0MOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YesioBek U OKpy:Kaoiasi cpeaa

DKOJIOTUYECKUE KPU3UChI W WX TNpUYUHBL. Bo3jaeiicTBue denmoBeka Ha
omocdepy. 3arps3HeHHe BO3AYIIHON cpenbl. OxpaHa BO3ayXa. 3arps3HEHHC
BogHOU cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenue mouBbl. Oxpana
MMOYBEHHBIX pecypcoB. V3MeHeHne kinMara.

AHTpPONIOTE€HHOE BO3/IEUCTBUE HA PACTUTEIBHBIN U KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KXWUBOTHOTO Mupa. OCHOBHBIC MPHUHIUIBI OXPaHBbI TPHUPOJIHI.
Kpacubie kHurun. Oco0o oxpansiembie mnpupognbie Tepputopun (OOIIT).
boranndeckune caapl ¥ 300I0THIECKUE TTAPKH.

OCHOBHBIC TPHUHIHMIBl YCTOMYUBOTO PA3BUTUS UYEITOBEYESCTBA W TMPHUPOIBI.
PanmonanpHOE  TPUPOAOIIONB30BAHWE W COXPAaHGHHE  OHOJOTHYECKOTO



pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJIOOATBHBIX HSKOJOTHMYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOATHBIE TIOCIECTBUS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedoséanus nepexooa K pecypcocoepezaroujeni u
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuugarowjue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI
IKopeaburumayuy dKocucmem U cnocob6os 00pvOLl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxyusa mopckux u HazemMHbix 3KOCUCHEM.

JdemoHcTpanuu

Tabmuupt  u  cxeMbl:  «3arpsiz3HeHHe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1mouBbl», «llapHukoBbll  3dekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNN yIpaBIIEMOT0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUM U KUBOTHBIX KpacHoit
kHuru Poccuiickon denepanuu, KpacHor KHUTH peruoHa.



IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHET'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHero oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHMS MPOrpaMMBbl IO OHOJOTUH
BBIZICJICHBI CIIEAYIOIIUE COCTABIISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUNCKOMN
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEACIICHUIO, Haiuuue momueayuu K OOy4EeHUIO  OHOJIOTHH,
yejieHanpasienHoe pazeumiue BHYTPEHHHUX YOEXIEHUW JIMYHOCTU Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATUIUNA Pa3BUTUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH I[€HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  HNpasoCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC pe3yJIbTaThl OCBOSHUSI ITPOTrPaMMBbI 110 OHMOJIOTHH JOCTUTAOTCS
B EIWMHCTBE YYCOHOM M BOCIHTATEIBHOW [EATEIIBHOCTH B COOTBETCTBUHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU ILIEHHOCTSIMU, TPHUHATHIMU B OOIIECTBE MpaBWJIAMH U HOpPMaMU
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMs, OCpPEKHOTO OTHONICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOGHUsA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh M CLIOCOOHOCTh O0YYAIOIINXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM T[EHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIHOCTU B MPOIIECCE peaau3alii OCHOBHBIX HAaNpaBiICHUN
BOCIIUTATEJIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIINH 00yUYaIOMIErocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLMOHHBIX IMpaB M OOsI3aHHOCTEH, yBa)XKEHUE
3aKOHA U MPaBOMOPSIIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YyYE€OHBIX M MO3HABATEIBHBIX 3a/1a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILIMAIbHBIM IOJIOKEHUEM,

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBINIOIHEHUS
yuyeOHBIX, T[IO3HABATENbHBIX W HCCIENOBAaTEIbCKUX 3a/lay, YBaXUTEIHHOTO
OTHOIIEHHS] K MHEHHIO OMNIMOHEHTOB TMpU OOCYKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHMUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM JESITEIIBHOCTH;

2) NaTPHUOTHYECKOT0 BOCTUTAHMUS:

c(hopMUPOBAHHOCTH POCCUNCKON IPa)K1aHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY Hapolly, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IPOIJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIECHUE K IIPUPOJHOMY HACIEAUIO U MMAMATHUKAM PUPOJIBI,
NOCTVKEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTMH, TMOHUMAHUS 3HA4YE€HHs OWOJOTMU B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHHE TYXOBHBIX LIEHHOCTEH POCCUHCKOTO HapOJ1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIaJa B TOCTPOECHUE YCTONYMBOrO OyIyIIEro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJMTEIIAM, CO3JAHUIO CEMBUA Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOILIECHHUI;

MMOHUMAaHHE 3MOLIMOHAIIBHOTO BO3AEHUCTBUSA )KUBOM MTPUPOIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHMIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usmyeckoro BocmuTaHUsI, GOPMHPOBAHUS KYJLTYPbI 30POBbSI H
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 3J0pOBOro M 0e30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaTaHCHUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37]0POBbIO;

NMOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAJTbHOTO U  KOJJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJACTBUM M HEMPUSATUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy/10BOro BOCIIMTAHUSI:

FOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MACTEpCTBa, TPYIOJIHO0OHUE;

TOTOBHOCTh K AKTHBHOM JEATEIbHOCTU TEXHOJOTHYECKOW M COIMATBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHSITh TAKYIO 1€ TEIbHOCTD;

UHTEpEC K pazNu4yHbIM cepaM MpoPEeCCHOHATBLHON AESITENIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymed mnpodeccud ¢ Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) SKOJIOrM4€eCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIe1ecCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS DKOJOTHYECKOM KYJIBTYphl: MPHOOPETEHHE OIBITa
IUTAHUPOBAHUSA TIOCTYNKOB M ONEHKHM MX BO3MOXHBIX TOCIEACTBUN IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MPHOOpPETaeMble TPH HW3YYCHHH OHOJOTHUU
3HaHMSI W YMEHUS TPU PEHICHUH TPOOJIeM, CBS3aHHBIX C PaIlMOHATBHBIM
MPUPOJIONONIB30BAHUEM  (COOMIOJICHHE  MpaBWJ  TOBEAEHUA B  NIPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JCUCTBUWA, NPUHOCAIIUX BpEI  OKPYNKAKOIIECH
MPUPOJIHOM cpelle, YMEHHUE MPOTHO3UPOBATh HEOIArONpPHUATHBIE 3KOJIOTHYECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUN U TIPEIOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO IKOJOTHYECCKOTO MBIIIICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIBITa TEeSTETHPHOCTH DKOJIOTUIECKOM HAIPaBJICHHOCTH, YMCHHUS
PYKOBOJICTBOBAaTbCS MMH B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOM M YHTATEJIBCKOW KYIBTYPhl KaK CpEICTBa
B3aMMO/ICHCTBHS MKy JIFOJIbBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OHWOJOTHU KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUYN PAIMOHAIBHOT'O HAYYHOTO MBIINUICHHS, CO3JaHUU IIEJTOCTHOTO
NpEeJICTaBlIeHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPOoOJIeM
COXPaHECHHS PUPOJTHOT'O PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieuyeHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKUX MPOOJieM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTUIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHMM B LEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYphbl, €CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTH OOydYaronuxcs, GopMupyemMoit
IIPU U3YUCHUN OUOJIOTHUH;

MOHUMAaHHE CYIIHOCTH METOOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IIOJydYaeMble 3HAHUS 7 aHalu3a |
OOBSICHEHUS SIBIICHUH OKPYKAIOMIETO MHUpPA W MPOUCXOASAIINX B HEM W3MECHECHHM,
YMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOyYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCITONh30BaTh OWOJOTUYECKUE 3HAHUS IS
penIeHus MpoOJIeM B peaTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHE IIEHHOCTH HAYYHOW JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEIOBATEIIBCKYIO ACSTEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HETNPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa3oBaHWI0, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYaAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, PHEPTHs, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,

UCClieloBaHue,  HaOJOJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT MW Jpyrue);
yHHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTelIbHbIE, KOMMYHHUKATHBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIIMOHAIBHON
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIIMH OOY4YaromMXCs; CIHOCOOHOCTD
00yyaromuxcs UCIOJb30BATh OCBOCHHBIE MEXIUCLIUIUTMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUS W  yHHBEpPCAJbHbIC ydeOHBbIC JCHCTBUA B
IT03HABATEILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynprare wW3ydeHus OWOJOTMM Ha YpPOBHE CpPEJIHEro O0OIIero
oOpa3zoBaHus y oOyuvaromerocss OyayT chOpMHUpPOBaHbBl —IO3HABATEIIbHbBIC
YHUBEPCAJIbHBIC yUeOHBIC JICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHS, PETYJISTUBHBIC YHHBEpCaJbHBIE Y4YeOHBIC JEHCTBHS, COBMECTHAs
eI TCIBLHOCTD.

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS IIPOTrpaMMBbl CPEIHEro OOIIero
00pa3oBaHus TOHKHBI OTPAXkKaTh:

OBiaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJIbLHBIMH
AEeHCTBUSIMMU:

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITETIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWUW MPHUEMBI JIOTHYECKOTO MBIIIICHUS
(amanu3a, cCUHTE3a, CpaBHEHHUsI, KilacCH(pUKAIIMN, 0000IIEHHS ), PAaCKPBIBATH CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC NMPU3HAKH, YCTAaHABIWBATh
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpeNeNATh 1eMH JACATEILHOCTH, 3ajaBas IMapaMeTpbl M KPHUTEPUH HUX
JTOCTHXKCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHE TTOHATHS IS OOBSICHEHUS (DAKTOB U SIBJICHUI
YKABOU IPUPOBI;

CTPOHUTH JIOTHUCCKUE PpACCYXKJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, IO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PacCMaTPUBAECMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICIIbHBIC cpeacTBa JUIST IIpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHHA B M3y4aeMBIX OHMOJIOTHYCCKHX OOBEKTax, a



TakKe  TMPOTHBOPEYMH  PA3HOTO  pPOAA,  BBIABJICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIAaH PEIICHUS TPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPAMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBUAX  PEATBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aMMO/ICHCTBUS,

pa3BHBATh KPEAaTHBHOE MBIITUICHHUE ITPU PEIICHUH )KH3HEHHBIX TIPOOIICM.

2) 6a30BbIe UCCIIEI0BATEIBLCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU YYCOHO-HUCCIEA0BATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a/1a4, TPUMCHCHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH II0 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIUIX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIUATBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAYYHBIH THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIaMH;

CTaBUTh M (HOPMYIHMPOBATH COOCTBCHHBIE 3aladydl B 00pa3oBaTEILHOM
TESTELHOCTH U )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATh TPUYMHHO-CIICJACTBEHHBIC CBS3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3y €€ peICHHs, HAaXOJWUTh apryMEHTBI JJIsl JT0OKa3aTelbhCTBA
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPhl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh TIOJIYYCHHBIC B XOJAC pEHICHHsS 3a7add  pe3yiIbTaThl,
KPUTHYECKU OIICHWBATh MX JOCTOBEPHOCTbH, MPOTHO3MPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh NPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IIEJICHAMPABICHHBIN TOUCK IEpeHOca CPENCTB U CIOCOO0B
JeHCTBUS B MPOGECCHOHAIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTu
KU3HECSATCIILHOCTH;

yYMETh HHTETPUPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJCH, MPEAJIaraTh OPUTHHAIBHBIE TMOIXO0IbI U PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIHH (TEKCTE YIEOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTrype, OWOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



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

(bopMyIHpOBaTH 3aMPOCHl U MPUMEHSTh PA3IMYHBIC METOMBI MPH MOUCKE U
otOope Ouonornueckoil uHbOpMaIUU, HEOOXOIUMOMN ISl BBIMOJHEHUS Yy4EeOHBIX
3ajay;

NpHOOPETaTh OMBIT HCIOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, TpadUKH, TUArPaAMMBbI, TAOIHUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaINMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aO0peBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CUMBOJHMYECKHME  CPEACTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMHM  pACIIO3HABaHUSA M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIUYHOCTH.

OBiajieHUEe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMY JeHCTBUSIMHU:

1) o0menne:

OCYIIECTBIISITh KOMMYHUKAIIUK BO BceX c(pepax >KM3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHU IO CYIIECTBY OOCYX/IaeMOod Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJTHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UIIMHA JPYTHUX YYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHSA, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHUSI C HMCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS eSITeJIbHOCTh:

NMOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI MpU pelIeHUH OMOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU C y4E€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh LEJIM  COBMECTHOM  JAEATEIBHOCTH, OPraHW30BbIBATH U
KOOPJAMHUPOBATh JEUCTBUA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIAH JACUCTBUM,
pacupenensaTh poiM ¢ YYETOM MHEHHUW YYaCTHUKOB, OOCYX AaTh pPE3YJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHKAa KOMaHIbl B
o0t pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILEHHWBATh HJIEM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, IPOSIBISATh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHY PEryJISTUBHBIMU IEHCTBUSIMH:

1) camoopraHu3zanusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA JJI1 BBISIBICHHS MpoOieM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OWOJOTMYECKUMX 3HAHUM I1eJeBble M CMBICIOBbBIE
YCTAHOBKHM B CBOMX JIEMCTBUSIX U MOCTYIKax MO OTHOIIEHUIO K WBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIBHYIO NIESITENBHOCTh, BBISBIATH
npo0JieMbl, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH PpEIIEHUs MpoOJieMbl C  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLUsM;

pacIIMpATh PpaMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTCHHIA;

JIeNaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh
3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOH SPYIAUINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM OOpPa30BATENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TIO3HABATEIBHOW  PEPIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JAECHUCTBUUA M MBICIUTENIBHBIX IPOLECCOB, HX PE3YyJIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI PeQIICKCUU ISl OIEHKH CHUTYaIllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIKECHUIO;



IIPUHAMATh MOTHBBI M apryMEHThl JAPYIMX IpU AaHAIN3E PE3YJIbTATOB
NEATENbHOCTH;

3) npuHsATHE CE0NA M APYTUX:

MPUHUMATh ce0sl, IOHUMAasi CBOM HETOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M ApryMEHTBl JPYTHX IIPU aHAIU3E pPE3YyJIbTaTOB
NEeATENbHOCTH;

[PU3HABATH CBOE MPABO U IIPABO APYTUX HA OIINOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIbTATHBI

[IpeameTHble pe3ynbTaThl OCBOCHHS COJEpPXKAHUSI Y4EOHOTO TpeaMeTa
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPUCHTHPOBAHBI Ha OOECIEUCHUE
npodunbHOro  o0yueHuss  oOydaromuxcs  Ouonoruu. OHM  BKJIIOYAIOT:
crenuduyeckue it OMOJOTHH HAyYHbIC 3HAHUS, YMEHHS U CTIOCOOBI ACHCTBUIM MO
OCBOCHUIO, UHTEPIIPETAIIMK U TIPEOOPa30BAHHUIO 3HAHWM, BUABI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUH M MX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peabHBIX KU3HEHHBIX cUTyamnusx. [IpeMeTHble pe3ylbTaThl MPEACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAaHHMK, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAraronye OUOJIOTUYECKHEe TEPMHUHBI W TOHATUSA (KHU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOHU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJOTUYECKHUE TECOPUU
(xnerounas teopus T. llIBanna, M. lneiinena, P. Bupxosa, XxpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. WM. BaBunmoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKIACHUS  KyJIbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpA3Msi MOTOMKOB TMEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss ['. MeHaens, TOMOJOTHYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLIAIIBI
(KOMILJIEMEHTapPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O IIO3HAHMUS, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHHE, SKCIIEPUMEHT);



YMEHUE BBIICTATh CYIIECTBEHHbIE MPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHHUS OPTaHOB M CHCTEM
OpPraHOB pAacTEHWH, J>KUBOTHBIX, YENOBEKa, NPOIECCOB KHUIHEACITEIbHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOIOTHUECKUX
MPOLIECCOB: 0OMEHa BelIecTB (MeTadoNM3M), MPEeBpPALIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, Mei03a, raMeTorenes3a, SMOpHOreHes3a, MOCTIMOPHOHATBHOTO Pa3BUTHA,
pa3sMHOKEHUS,  WHIUBUAYATBHOTO  pa3BUTHA  Opranm3Ma  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATH B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH U HX
(YHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeH M WX (QYHKIHAMH, MEXKITY
OpraHaMd W CHCTEMaMH OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTaraMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamlaMu AYMOPUOHATBLHOTO Pa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM, ()EHOTUIIOM U
(dakTopamu cpepl OOUTaAHUS;

YMEHUE BBISBIIATH OTIMYMTEIbHBIC MPU3HAKHA KUBBIX CUCTEM, B TOM YHCIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JOKa3aTeIbCTBA POACTBA OPTaHU3MOB pPa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OMOJIOrH4YeCKre 3aaul, BHIABIATh TPUUNHHO-CIICICTBEHHbIE
CBSI3M MEXKY UCCIIENYEMBIMU OMOJIOTUYECKUMH TMPOIECCAMU U SIBIICHUAMH, J1€TaTh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIOIHATH J1a0OpaTOpHBICE W TpaKTUYeCKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh X HKCIEPUMEHTAIHHBIMU
cpeacTBamu, (GOopMyIUpys Lelb HCCIEAOBaHUSA, aHAIM3UPOBATH IMOJyUYEHHBIC
pe3yabTaThl U 1€JaTh BHIBOJbI;

YMEHHE Yy4yacTBOBaThb B y4€OHO-HCCIIEIOBATENbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  MOJY4YEHHBIE  pe3ylbTaThl HAa  yYEHHYECKHX

KOH(EpEeHIIHSIX;
YMEHHE OIEHWBATh JTUYECKHWE AaCIEKThl COBPEMEHHBIX HCCIEOBAHUN B
obmacti  OMONOTMM W  MEIUIUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE HW3MEHEHHE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oynyuieid mnpodeccuoHanbHOM
JEeSATENbHOCTU B 00JacTH OHMOJNOTMHM, MEAUIMHBI, OMOTEXHOJIOIMH, BETEPUHAPUHU,
CEJIbCKOr0 XO34WCTBA, MUUIEBON MPOMBILIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMs B  OpraHuM3alUsiX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTe€ U pOJM OHUOJOTMUM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBl MHUpPa, B TO3HAHWU 3aKOHOB MPHUPOABI M PEHICHUH SKOJIOTMYECKUX
npo0JieM 4YeloBEYEeCTBA, a Takke B PEHIEHMH BONPOCOB PAlMOHAIBHOTO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUM IIEHHOCTHOTI'O OTHOILEHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHUCKUX U 3apyOECKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAralouIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHUYECKUE TEOPUH
(aBomrononHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLNH), YUCHHUS
(A. H. CeBeprioBa — 0 IyTsIX U HampaBieHusx 3Boronuu, B.1. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimieBoro cxojacrsa K. M. boapa), npaBuna (munumyma HO. JluGuxa,
9KOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unGepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAaHWI,
UCIIOJIb3YEMbIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSX KUBBIX O0BEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBIABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCNIATh CYIIECTBEHHbIE TPU3HAKU: BHUJOB, OHMOTE€OICHO30B,
AKOCUCTEM U Ouochepsl, CTAOMIM3HPYIOMIETO, IBIKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJIONATPUYECKOT O " CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABWKYIIIUX CHJI SBOJIONUK HA TeHOGOH/T MOMYJISIUH,
IIPUCTIIOCOOJIECHHOCTH OPraHu3MOB K cpe/ie OOMTaHMsI, YepeJOBaHUsS HaIlpaBICHUI
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBS3M MEXKIY MPOLECCAMHU HBOJIIOLIUH,
JOBIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTaMH Pa3IUYHBbIX HKOCHCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUMTENbHbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOUTaHUs, aOMOTHYECKUX W OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AaAPTYMEHTHI, OHOIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY JUIsl TOKa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOTo00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3aa9d, BBISIBIATh TPHUYNHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIICTYEMbIMU OMOJIOTUYECKUMH TIPOIIECCAMU U SBJIICHUSMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIMIOJHATh JIA0OpaTOpPHBIE W TPAKTHYECKUE paboThl, COOIIOIATH
npaBWiia Mpu padoTe ¢ y4eOHbIM U Ja00paTOPHBIM 000PYI0BAHHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX OKCICPUMEHTAIbHBIMU
cpeacTBamMu, QGOpMYyIHpPYS IeNb HCCIEAOBAaHUs, aHAIM3UPOBATH IMOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B yueOHO-HCCIIENOBATENIbCKON paboTe 1Mo OHoJorHH,
HKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pE3yJabTaThl HAa  YUYCHUYCCKUX
KOH(epeHIIUsX;

yMEHHE OIIEHUBATh TUIIOTE3bI U TEOPUHU O MPOUCXOKIACHUH KUZHU, YEIIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CIOCO0aX MpeaoTBpallCHHUs
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccruoHaabHOM
JESTEIHHOCTH B 00JaCTH OMOJIOTUH, SKOJIOTUH, IPUPOOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHH, CEIBCKOTO XO35SHCTBA, MHUIIEBOM
NPOMBIIJIEHHOCTH, YIAyOJsTh IO3HABAaTEIbHBIA HWHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBIH  BBHIOOP  COOTBETCTBYIOIIEH  mpodeccun W MIPOJOJDKCHHE
OMOJIOrMYEeCKOT0 00pa3oBaHUs B OpraHU3AIUSIX CPEIHETO0 MPOo(EeCCHOHAIBLHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosmn4yecTBO yacoB DJIEeKTPOHHBbIE
'N;_) HaumeHoBaHue pa3/iesioB U TeM NPOrPaMMbl Kontpoasnbie | IIpakruyeckue (uu¢posbie)
v Beero padoThI padoThI odpa3oBaTeJibHbIE
pecypchbl
1 buosorus xak Hayka 1 buommorexa LOK
https://m.edsoo0.ru/7f41c292
2 JKvBBIE CHCTEMBI M X U3yUCHUE
3 Buosorus kierkn 2 0.5
4 XuMH4ecKasi OpraHu3amus KIeTKA 10
5 Crtpoenue u GyHKIIMHU KICTKH 8 0.5
6 OOMeH BelecTB U MPEeBPAICHNE YHEPTUN B KIIETKE 0.5
7 HacnencrBennas nndopmarus u peanuzamus €€ B KICTKE 0.5
8 JKW3HEHHBIN UK KIIETKA 0.5 1
9 CrtpoeHnue v PyHKIIMH OPraHu3MOB 17 15
10 Pa3MHOkeHNE 1 pa3BUTHE OPraHU3MOB 8 1 15
1 I'eHeTnka — HayKa 0 HACJIEJACTBEHHOCTH U M3MEHUYMBOCTH 5 05
OpraHu3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'eneruka yenoBeka 3 1 05
15 Cenexuus OpraHu3MoB 4 1
16 BroTexHoIOrUs ¥ CHHTETHYECKAs OHOJIOTHS 4
17 PesepBHoE Bpems 1



https://m.edsoo.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

102

3.5

13




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbIE
(uudgpossbie)
Ne n/m HaumenoBanue pa3aeioB U TEM NMPOrpaMmMabl KOHTpOJ‘[beIe HpaKTqucxn
Bcero odpa3oBaTeJibHbIE
padoThI e padoThl

pecypchbl

1 3aporKJIeHNE U pa3BUTHE IBOJTIOIIMOHHBIX 4 bubnuoreka [IOK
MpeACTaBICHUHN B OMOJIOTHH https://m.edsoo.ru/7f41cc74

2 MukposBontonus 1 €€ pe3ysbTarbl 14 1 2
3 MaxkpoaBostonus 1 €€ pe3yabTaTbl 6
4 [IpoucxoxaeHre u pa3BUTHE )KU3HU Ha 3eMJie 15 1 1.5
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTEHE3 10 1

DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHM3MOB U HaJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpYKarolen cpeon

Opranu3Mebl 1 cpefa OOUTaHUS 9 15
DKOJIOTHS BUAOB U TOYJISIIIHA 9 0.5
DKOJIOTHS COOOIIECTB. DKOJOTHYECKHE CUCTEMBI 12 1 0.5

10 buocdepa — rimobanpHas 3KocucTeMa

11 UYenoBek U OKpYKarolas cpena

12 PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3 7.5



https://m.edsoo.ru/7f41cc74

IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmmyecTBo yacoB DJIEeKTPOHHBbIE
Ne Jara
Tema ypoka Kounrpoabubie | IlpakTnueckue uugposse
n/n Bceero U3yYeHUs
padoTbI padoThI o0pa3oBaTe/IbHbIE
pecypcsl

PA3JIEJI I. BUWIOI'USI KAK
KOMILJIEKC HAYK O ) KUBOM
MMPUPO/IE. 02.09.202 bu6morexa [IOK

1 I'nasa 1. Buojorn4eckue cucreMbl 1 A https://m.eds00.ru/863e6122

4
U MPOLECChI. https://m.edsoo.ru/863e632a
Brosnorus kak KOMIUIEKCHAs HayKa U
KaK 9acTh COBPEMEHHOTO 00IIIeCTBa
04.09.202

2 JKuBble cucTeMbl U UX CBOWCTBA 1 4

3 YpoBHeBas OpraHu3aIus KUBIX 1 06.09.202
CUCTEM 4
PA3JEJI II. CTPYKTYPHBIE U
OYHKIIMOHAJIbBHBIE
OCHOBBI ’KU3HMU. 09.09.202

4 I'nasa 2. lluTonorusi — Hayka o 1 4
KJIeTKe
HcTopust OTKPBITUS ¥ H3y4YCHUS
knetku. Knerounas reopust

5 MeTo 161 MOJIEKYISAPHON U KJIETOYHON 1 0.5 11.09.2024

OHOJIOTHH.
IIpakTnueckas padora Nel
«3yueHne MeTO10B KIIETOYHOU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

ouonoruu (xpomarorpadus,
anekrpodopes, mubdepeHnnanTbHOe
uentpudyruposanue, [T1P)»

T'nmaBa 3. XumMuueckas

13.09.202

6 opraHu3anus KJIeTKH A
XUMUYECKUH COCTAB KJIETKH

7 MuHepanbHbIC BEIIECTBA KIETKH, HX 16.09.202
Ouosoruyeckas poJib 4
OpraHnyeckue BemecTBa KIeTKA —

8 oenku. JlabopaTopHasi padora Nel 05 18.09.202
«O0bHapyxeHne 0eIKOB ¢ ITOMOIIBIO 4
KaueCTBEHHBIX peakLuii»

CaoiicTBa, Kiaccudukanus u

9 20.09.202
dbyHKIIMN OETKOB 4

10 OpraHndecKue BemecTBa KISTKH — 23.09.202
YIIIEBOIbI 4

1 Opranuyeckue BeniecTBa KJICTKH — 95.09.202
JTUTHU/IBI

4
Hyxneunossie kucnotsl. JJHK u PHK.
JlaGoparopHasi padora Ne2

12 «HcenenoBanne HyKIEMHOBBIX 0.5 27.09.202
KHCJIOT, BBIJICIEHHBIX U3 KJIETOK 4
Pa3TUYHBIX OPraHU3MOBY

13 Crpoenue u pynkiun ATD. [Ipyrue
Hykneosuarpudocdars (HTD) 30.09.202




CexBenupoBanue JJHK. MeTtoapt

14 F€HOMUKH, TPAHCKPUIITOMUKH, 02.10.202
MIPOTEOMHUKHU 4
04.10.202
15 MerTo bl CTPYKTYpHOU OHoorun 4
I'naBa 4. Ctpoenue u pyHKIHH
16 KJIETOK 07.10.202
Tumer kietok. [IpokaproTHyecKast 4
KJIeTKa
CrpoeHue 3yKapuoTHYECKON KIIETKH.
17 HpaKanecxanupaﬁoTa Ne2 ) 05 09.10.202
«HM3ydenune CBOMCTB KJIETOYHOM 4
MeMOpaHbI»
. 11.10.202
18 [ToBepxXHOCTHBIN anmapaT KJICTKH 4
OnHomMeMOpaHHbIE OPraHOUIbI
19 kietku. IlpakTudeckas padora Ne3 05 14.10.202
«M3ydenue ABMKEHUS LIUTOILIa3Mbl B 4
PacCTUTENIbHBIX KJIETKaX»
[TosryaBTOHOMHBIE OPTraHOUIbI
KJICTKH: MUTOXOH/IPHH, TTACTU/IBI.
20 JlabopaTopHas padora Ne3 05 16.10.202
«MccnenoBanue mia3Mon3a u 4
JIeTIIa3MOJIN3a B PACTUTENBHBIX
KJIETKAX»
18.10.202
21 HememOpaHHbIe OpraHOUIbI KJIETKU

4




21.10.202

22 Crpoenue u GpyHKIMHU sA71pa 4
CpaBHUTEIIbHAS XapaKTEPUCTHKA
KJIETOK DYKapHOT.

23 JlaGopaTopHasi padoTa Ned 0.5 23.10.202
«M3yueHune cTpoeHus KIETOK 4
Pa3TUYHBIX OPraHU3MOBY
I'naBa 5. O0OMeH BelecTB 1
npeBpalieHne YHEPruu B KJeTKe
ACCUMWISIIHS Y JIUCCUMHUIISIAST —

JIBE€ CTOPOHBI MeTaboau3Ma. THITbI

24 oOMeHa BEIIEeCTB. 0,5 25.10.202
JlabopaTopHas padora NeS 4
«M3yueHue kaTamuTHIECKON
AKTUBHOCTH (hepMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTajasbl)»
depMEeHTaTUBHBIN XapaKTep peakiui
KJIETOYHOTO METa00Iu3Ma.

JlabopaTopHas padora Ne6

25 PaTOPHAs P 0.5 06.11.202
«3yuenune GpepMeHTaTUBHOTO 4
pacilernyeH s MepoKCHaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)»

26 benku-akTuBaTOpHI M OCIIKH- 08.11.202
UHTUOUTOPBI 4

11.11.202

27 ABTOTpO(DHBIN TUIT 0OOMEHA BEIIECTB 4

13.11.202
28 doTocuHTE3

4




XEMOCHHTES.
JlabopaTopHasi pabora Ne7

29 0.5 15.11.202
«CpaBHeHHeE MPOIeccoB (HOTOCHHTE3A 4
1 XEMOCHHTE3a»

AHa’poOHBIE OpraHu3MbL. Buib
OpO’KEeHUSI.

30 JlabopaTopHasi padora Ne§ 0,5 18.11.202
«CpaBHEHHE TIPOLIECCOB OPOKEHUS U 4
JIBIXaHHSD»

31 AspoOHBIE OpraHU3Mbl. JTambl 90.11.202
SHEPTEeTUUECKOT0 OOMEeHa 4
DHeprust MeMOpaHHOTO TPaMeHTa

32 npotoHoB. CunTe3 AT®: paboTa 22:11.202

. 4
npoToHHOM AT®-cuHTa3bI
25.11.202

33 Peakiiuyn MaTpu4HOTO CHHTE3a 4

34 TpaHCKpHUTIITUS — MaTPUYHBINA CHHTE3 97 11.202
PHK

4
29.11.202

35 Tpancnsmus u e€ sranbl 4

36 KoaupoBanue amuHOKMCIIOT. POJTh 02.12.202
pubocom B OMocHHTe3€e Oenka 4

37 Opranu3aius reHoMa y poKapuoT U 04.12.202

9YKapuoOT

4




MonekynspHble MEXaHU3MbI

38 06.12.202
AKCIPECCUU T'EHOB Y 3YKAPHOT 4
Bupycbl — BHEKJIETOUHBIE (HOPMBI

39 YKU3HU U O0JIUTaTHBIC TIapa3HTHI. 05 09.12.202
IIpakTnueckas padora Ne4 4
«Co3/1aHne MOJIeIIA BUPYCa»

40 BupycHble 3a0051€BaHNs Y€I0BEKA, 11.12.202
JKUBOTHBIX, PACTEHUI 4

41 HanoTexHoorun B 6M0I0THH U 13.12.202
MeIUINHE 4

42 I'iaBa 6. ZKu3HeHHBIN UK KJIETKH 16.12.202
JKU3HEHHBIN UK KJIIETKU 4

18.12.202

43 Martpuunslii cuare3 JJHK 4
XPpOMOCOMBL.

m JlaGoparopHasi padora Ne9 05 20.12.202
«M3ydeHne XxpoMOCOM Ha TOTOBBIX 4
MHKpOTIperaparax»

23.12.202

45 JleneHue KIETKH — MHUTO3 4
Tunel knerok. Kaprokunes u
uurokuHes. Jlaboparopuasi padora

46 Nel0 0.5 25.12.202
«Habmonenne MuTO3a B KIIETKaX 4
KOHYMKa KOpEIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perynsuus ;xM3HEHHOTO UK 27.12.202




KJICTOK

PA3JEJ I11. OPTAHU3M.

48 I'maBa 7. Ctpoenue u pyHKIHH 30.12.202
OpPraHu3MoB 4
OpranusMm Kak eJUHOE 11eJ10€
TkaHu pacTeHHH.

49 JlabopaTopHasi padora Nell 0.5 10.01.202
«M3ydeHne TKaHe pacTeHUI» 5
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGopaTopuasi padora Nel2 0.5 13.01.202
«M3ydenne TkaHeH KUBOTHBIX) 5
Oprassl. CrcTeMBI OpraHoB.

51 JlaGoparopHuasi padora Nel3 05 15.01.202
«/3ydeHune opraHoB IIBETKOBOTO 5
pacTeHHs»

52 Ormopa Tea OpraHu3MOoB 27'01'202

20.01.202

53 JIBM)KEHHE OPraHU3MOB 5

22.01.202

54 [Iutranue opraHu3MoB 5

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 24.01.202
[MummeBaputenbHas cucTeMa 4eIoBeKa 5

27.01.202

56 JIpIXxaHue OpraHu3MoB 5

57 JIprxaHue Mo3BOHOYHBIX KUBOTHBIX U 29.01.202
YeJIoBeKa 5

58 TpaHcnoprt BelecTs y OpraHu3MoB 31.01.202




5

KpoBeHocHas cuctema mo3BOHOYHBIX

03.02.202

59
YKUBOTHBIX U Y€JIOBEKa 5
05.02.202
60 Brienenue y oprann3MoB 5
07.02.202
61 3ammTa y OpraHu3mMoB 5
10.02.202
62 NMMyHHas cuctema yenoBeka 50 0220
63 Pa3znpaxxumocTs u perynsuus y 12.02.202
OpraHm3MOB 5
r
yYMOpaJbHAS PETYISIAS U 14.02.202
64 SHJOKpHUHHAs CUCTEMA KUBOTHBIX U 5
YeoBeKa
I'naBa 8. Pa3mHo:KeHUe U pa3BUTHE 17.02.202
65 OPraHu3MoB 5
®opMbI pa3MHOKECHHUST OPTAHU3MOB
19.02.202
66 [TonoBoe pazMHOKEHHE 5
67 Meiio3 21.02.202
5
I'amerorenes. OOpazoBaHue U
pa3BHUTHE MOJOBBIX KIETOK.
68 JlabopaTopnas pa6ora Nel4 05 24.02.202
«3yueHne CTpoeHus OJIOBBIX 5
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
69 WNunuBuayanbHOE pa3BUTHE




OpraHnu3MOB — OHTOI'CHC3

26.02.202
5

3akiajKa OpraHoB U TKaHEH U3

70 28.02.202
3apOJIBIIIEBBIX JTHUCTKOB 5
PocT u pa3BuTHE KHBOTHBIX.
JladbopaTopHnas pa6ora Nel5

71 «BpIsBIIEHUE TPU3HAKOB CXOJICTBA 0.5 03.03.202
3apoAbIIEN MO3BOHOYHBIX 5
YKHUBOTHBIX)
PasMHOXkeHUE U pa3BUTHE PACTEHHN.
JlabopaTopHas padora Nel6

72 paTopHait p 05 05.03.202
«CtpoeHue OpraHoB pa3MHOKEHUS 5
BBICIIIMX PACTCHUN»
I'naBa 9. 'eneTnka — Hayka o
HACJIeICTBEHHOCTH U

73 U3MEHYMBOCTH. 07.03.202
HcTopus cTaHOBICHUS U pa3BUTHS 5
TEeHETUKH KaK HayKH
OcHOBHbBIE IOHATHS U CUMBOJIBI
resetvku. Jlaboparopuas paéora

74 Nel7 0.5 10.03.202
«/Ipo3oduna kak 0OBEKT 5
TeHETUYECKUX UCCIIE0BAHUI

75 3aKOHOMEPHOCTH HaCJIEJOBAHUS 0.5
pU3HAKOB. MoOHOTHOpUIHOE 12.03.202
CKpEIIMBaHHE. 5

IIpakTnueckas padora NeS
"N3y4ueHue pe3ynbTaToB




MOHOTHOPHUIHOTO CKPEIUBAHUS Y
Tpo30¢HITBI"

I'naBa 10. 3akoHomMepHOCTH
HACJIeICTBEHHOCTH

76 14.03.202
IIuTosmornueckre OCHOBBI 5
MOHOTHOPHIHOTO CKPEIITUBAHUS

77 AHaIM3UPYIOIIEE CKPEIINBAHUE. 17.03.202
Henonnoe nomMmuanpoBanue 5
JurnOpuHoe CKpenBaHue.

IIpakTHyeckas padora Ne6

78 «3y4yeHne pe3ysIbTaToB 0.5 19.03.202
JUTUOPUTHOTO CKPEIIUBAHUS Y 5
TPO30(DUITBDY

79 IIuTomornueckre OCHOBBI 91.03.202
JUTUOPUTHOTO CKPEIIUBAHUS 5

80 CueruieHHOE Hacel0BaHue 31.03.202
MPU3HAKOB 5

81 XPpOMOCOMHasI TEOPHUS 02.04.202
HACIIEJICTBEHHOCTH 5

04.04.202

82 ['eneTuka nosna 5

07.04.202

83 T'enoTun xak 1eaocTHAsA CUCTEMA 5

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHS 09.04.202
pacTeHHid, )KUBOTHBIX U YEJIOBEKa 5

85 I'nasa 11. 3akoHomMepHOCTH




HU3MECHYHNBOCTH

11.04.202
N3MeHunBOCTh NPU3HAKOB. Buibl 5
W3MEHYHUBOCTH

14.04.202

86 Mo udukanroHHas U3MEHIUBOCTD 5
BaprannoHHBIH psi 1 BapHaLlMOHHAS
KpHUBasl.

JladbopaTopHnas padora Nel8

87 «HccnenoBanne 3aKOHOMEPHOCTEH 0.5 16.04.202
MOTU(DUKAITUOHHON U3MEHYUBOCTH. 5
[TocTpoeHne BapualmOHHOTO psifia U
BAPHUALIMOHHON KPUBO»

I'enotunuyeckast U3BMEHYHBOCTb.

88 18.04.202
KomMOunaTiBHas ©I3MEHYUBOCTh 5
MyranuoHHast U3BMEHYHUBOCTb.

IIpakTHyeckas padora Ne7

89 P P 0.5 21.04.202
«Mytauuu y 1po30¢uiibl (Ha TOTOBBIX 5
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTAITHOHHOTO

90 npoiecca. MUreHeTHKa U 23.04.202
SIUTCHOMHUKA 5
I'nasa 12. I'eneTnka 4yejioBeka
I'eneTuka yenosexa.

91 IIpakTnuyeckas padora Ne§ 0.5 25.04.202
«CocTaBieHUE U aHATIN3 5
POJOCIOBHOMN

92 MeTtoapl METUIIMHCKON T'€HETUKHU 28.04.202




3HaueHue MGHHHHHCKOﬁ I'€HCTUKU B

93 MPEJOTBPAILICHUH U JICYCHUH 30.04.202
TeHETUYECKUX 3a00JIeBaHUIT UeIoBeKa 5
I'naBa 13. Cesreknusi opranu3MoB
OCHOBHBIE TIOHSTHS CEJICKIINH.

94 JladbopaTopunas padora Nel9 05 05.05.202
«M3y4eHne COpTOB KyJIbTYPHBIX 5
pacTeHui U MOPOJ JOMAIITHUX
YKHUBOTHBIX)

MeTopI CENeKITMOHHON PabOTHI.

95 JladbopaTopHas pa6ora Ne2( 05 07.05.202
«3yueHne MeTOI0B CEeJIEKIINU 5
pacTeHuiD»

JlocTrKEeHMS CeNIEKIIUH PACTEHUI 1

9 PRUBOTHBIX- 0,5 12.05.202
IIpakTuyeckas padora Ne9 5
«ITpuBHUBKa pacTeHUI»

Coxpanenue, u3y4eHue u

97 HCIIO0JIb30BAHNE T€HETUYECKUX 14.05.202
pecypcoB 5
I'naBa 14. buorexnoJiorus
buoTtexHonorus kak HayKa U OTpacib

08 MIPOM3BO/ICTBA. 05 16.05.202
IIpakTnuyeckas padora Nel0 5
«M3ydenune o0bEKTOB
OMOTEXHOJIOTHI»

99 OcHOBHBIE HaIIPaBIEHUS 19.05.202




CUHTETUYECKOUN OMOJIOrMHA

5

100 XpOMOCOMHas ¥ T'eHHAsI HH)KSHEPUST 1 21'05'202
101 MenuuuHCKHe OMOTEXHOIOTHH 1 23'05'202
102 PesepsHbiit ypok. IloBTOpenue, ) 1 96.05.2025
00001IeHHEe, cCHCTEMATH3AIMS 3HAHUIA
BIIEE K
OBII] OJIMYECTBO YACOB I1O 102 135

[TPOI'PAMME




11 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uu@ppoBbIe
Tema ypoka KoHTpobHBI IIpakTHuyeckue
n/n Bceero U3yYeHUs o0pa3oBare/ibHbIE
e padoThI padoThI pecypebr
PA3AEJI 1. TEOPUS
IBOJIIOIINU
1 02.09.202 | BuGmmotexa LJOK
1 I'naBa 1. UcTopus 3BOJIIOLMOHHOT0 1 4 https://m.edsoo.ru/863ea20e
y4eHusl. T '
OourorioHHas reopus Y. JlapsruHa
) JIBYDKYIITE CHITBI SBOJTIOIIUH BUIOB 1 04.09.202
no Y. Jlapsuny 4
Bopw0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN U HCKYCCTBEHHBII 1 06.09.202
oTbop 4
4 DopMUPOBAHUE CUHTETUYECKOU 1 09.09.202
TEOPUHU IBOJIIOLIUU 4
I'naBa 2. Mukpo3BoIIOUMS
5 DTanbl 3BOJTIIOLIMOHHOTO TpoIiecca: 1 11.09.202
MUKPO3BOJIOLHUS U MAKPOIBOJIOIHUS 4
I _
5 OMYJISLIUS — BIIEMEHTapHast 1 13.09.202
€IMHUIIA YBOJIIOIIUH 4
7 3aKOH M'€HETUYECKOTI0 PAaBHOBECHS 1 0.5
Jlx. Xapau, B. Baiin6epra. 16.09.202



https://m.edsoo.ru/863ea20e

JlabopaTopnasi padora Nel

«BpIsBIIEHNE U3MEHUYUBOCTH Y 4
0co0€el OHOTO BHIAY»
18.09.202

8 DnemMeHTapHbIC (HaKTOPHI SBOJIOIUN 4

9 Dddext ocHoBarens. Iddexr 90.09.202
OYTBIJIOUHOTO TOPJIBILIKA 4

10 Murpauyu. M3051s11un nomysnsiuuid: 93.09.202
reorpaduueckasi, OnoJoruyecKas 4

1 ECTeCTBeHHLH‘/'IvOT6op — 95.09.202
HaIpaBJISIOMKA (aKTOP IBOJTIOIIUN 4

27.09.202

12 [TonoBoii oTOOp 4
[Ipucrnoco6aeHHOCTh OPTraHU3MOB
KaK pe3yJIbTaT MHUKPO3BOJIIOIIHH.

13 JlaGoparopHasi padora Ne2 05 30.09.202
«U3yuenune apomopho30B u 4
HWIAOAANTalUK y pACTEHUN U
JKUBOTHBIX»

[Ipumeps! npucnocobaeHut y
OpraHu3MoOB: MOP(OIOTHYECKHE,
¢buznonornueckue, OMOXUMHUYECKHE,

14 MOBEICHYECKHE. 0.5 02.10.202
JlabopaTopnasi paGora Ne3 4

«HpI/ICHOCO6J'ICHI/I$I OpraHru3MOB 1 UX
OTHOCHUTCIIbHAsA I_ICJ'ICCOO6pa3HOCTB»




Bup, ero kpurepuu u CTpykTypa.
JlabopaTopnasi paGora Ned

15 0.5 04.10.202
«CpaBHEHHE BUJIOB 110 4
MOP(OTIOTHISCKOMY KPUTECPHUIO)

07.10.202

16 Crpykrypa Buza 4

17 Bunoo6pa3oBanue kak pe3ynbTat 09.10.202
MHUKPOIBOJTIOITUT 4

18 CB$13b MUKPOIBOJIIOIUHU U 11.10.202
SIMUJIEMHUOJIOTUH 4
I'naBa 3. Makpo3BoJirouust

19 Makpo3BOJTIOIIHS. 14.10.202
[TameoHTOIOrHYECKHE METOIBI 4
W3YYCHHUS IBOJTFOIUH

20 buoreorpaduueckne MeToabl 16.10.202
W3YYCHHUS IBOJFOIUH 4
DOMOPHOJIOTUYECKHE U

21 CPaBHUTEILHO-MOP(OJIOTHICCKIE 18.10.202
METO/Tbl U3YYCHHUS IBOJOIHH 4
MoJeKyJIIpHO-TeHETHYECKHUE,

22 OMOXUMHYECKHUE U MATEMATUUECKHUE 21.10.202
METO/IbI H3yYECHHUSI IBOJIOIIUU 4

23 OO0r1re 3aKOHOMEPHOCTH BOJTIOIHH 23'10'202

24 AJlanTUBHAS paualus. 25.10.202
HepaBHOMEpHOCTH TEMITOB 4




9BOJIFTOIIMH

PA3EJ 2. PABBUTHUE ) KXU3HU
HA 3EMUJIE.
T'1aBa 4. Bo3duukHoBeHue u

06.11.202

25
pa3BuTHe :KM3HU HA 3eMm.ie. 4
HayuHbIe rUIOTe35I MPOUCXOKICHHS
YKU3HU Ha 3emiie

%6 JloHay4HBI€ TIPEICTABIICHUS O 08.11.202
3apOKICHUH KU3HA 4

97 OcCHOBHBIE ATaIbl HEOPTAaHUIECKOM 11.11.202
IBOJTIOIIUHT 4

13.11.202

28 ['umnoTe3sl 3aposKACHUS KUZHU 4
Hctopus 3emiiu u METOIbI €€
W3YUYCHUSI.

15.11.202

29 JlaGopaTopHasi padora NeS 0.5 4
«3ydeHue 1 onrcaHne HCKOTIaeMbIX
OCTaTKOB JIPEBHUX OPraHU3MOBY

30 HauanpHbie 3Tanbl OpraHudecKon 18.11.202
SBOJIIOIIUHA 4

20.11.202

31 DBOJIIOIMS 3YKapHOT 4
OcHOBHBIE dTanbl SBOIOIIH
PacTUTETHFHOTO MHPA.

32 IIpakTnuyeckas padora Nel 0.5 22.11.202
«M3ydenune ocobeHHOCTEH CTpOeHUs 4
pacTeHHii pa3HBIX OTIEIIOBY»

33 OCHOBHBIE 3TaIIbI 3BOIIOIUU




KUBOTHOTO MHpa

25.11.202
4

OBOJIIOLHS JKUBOTHEIX.
IIpakTnueckas padora Ne2

34 . 0.5 27.11.202
«M3yuenue ocobeHHOCTEH CTpOCHUS 4
MTO3BOHOYHBIX JKHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3eMJIe 10 IpaM U 29.11.202
nepuoiam 4

36 MaccoBble BBIMUpaHUS — 02.12.202
HKOJIOTUIECKUE KPUIUCHI TTPOIIIIOTO 4

37 CoBpeMeHHBIH YKOJIOTHUECKHHA 04.12.202
KpHU3HC, €ro 0COOEHHOCTH 4

38 CoBpeMeHHas cucrtema 06.12.202
OpPraHU4eCcKOTO MPOILIOTO 4

39 OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIHI 09.12.202
OpraHu3MoB

4
I'naBa S. YesioBek — 11.12.202

40 oMocCoOMAJIBLHAA CUCTEMA. 4
AHTpOTIOJIOTHS — HayKa O YeJI0BEKe

a1 Pa3Burtue npeacraBieHuii o 13.12.202
MIPOUCXOKCHNH YeI0BeKa 4

42 MecTo yenoBeka B cUCTEME 0.5
OpPraHMYECKOI0 MHpa. 16.12.202
JlaGopaTopuas padora Ne6 4




«M3yuenue ocobeHHOCTEH CTpOEHUS
CKeJIeTa 4eJIOBEKa, CBA3aHHBIX C

MIPSIMOXO0K ICHHECM)»
18.12.202

43 JIBroKyIiye cuiibl aHTPOIIOTEHE3a 4
CooTHOIIIeHHE OMOJIOTHYECKUX U

44 COIMATBHBIX (haKTOPOB B 20.12.202
AHTPOTIOTEHE3E 4

23.12.202

45 OCHOBHBIE CTaJIM AHTPOIIOTEHE3a 4

25.12.202
46 ITaneoreHeTHka ¥ majeoreHOMHUKA 4
27.12.202

47 DBOJIIOIHS COBPEMEHHOTO YeJI0BEKa 4
YenoBeueckue pachl.

48 IIpakTuyeckas padora Ne3 05 30.12.202

«M3y4yeHue 3KOJIOTHYCSCKUX 4
aJlalTaliil YeI0BEKa)

49 MexauCIUIITMHAPHBIE METO b 10.01.202
AHTPOIIOJIOTUH 5
I'maBa 6. JkoJiorusi — HayKka o 13.01.202

50 HAJOPraHU3MeHHBbIX CHCTEMAaX 5
3aposkJIeHUE U Pa3BUTHE HKOJIOTUN
MeTo bl SKOIOTHH.

51 JlabopaTopHasi pabora Ne7 05 15.01.202
«M3yueHne MeTOI0B IKOJIOTUYECKUX ' 5
HCCIeJOBaHUI)Y

52 3HaueHNe DKOJIOTHUECKUX 3HAHUN 17.01.202




JUISL YeJIOBEKA

5

20.01.202

53 Dkonorndyeckue GpakTopsl 5
AbuoTtnueckue paxTopsl. CBET Kak
9KOJIOTUYECKUHN (HaKTop. 99 01.202

54 JladbopaTopHnas pa6ora Ne§ 0.5 5
«BrIsiBIEHUE TTPUCTIOCOOICHUT
OPTraHW3MOB K BIIMSTHHIO CBETa
AOGuoTtnyeckue (HakTopsl.

TemnepaTypa Kak SKOJTOTMYECKHI
(bakTop.

55 JlaGopaTopHasi padora Ne9 0.5 24.01.202
«BrIsiBICHUE TPUCTTOCOOICHUH 5
OpPraHU3MOB K BIIHSIHUIO
TeMIIepaTypb»

AbGuoTtndeckue GpakTopsl. BiaxxHoCTh
KaK 3KOJIOTUYECKHI QakTop.

56 Jla6opaTopHasi padora Nel( 0.5 27.01.202
«AHaTOMHYECKHE 0COOEHHOCTH 5
pacTeHuii U3 pa3HbIX MECT OOUTAHUS
PA3JIEJI 3. OPTAHU3MbI U
OKPYXAIOUIASA CPEJIA. 99.01.202

57 I'maBa 7. Opranu3msl U cpeaa 5
o0uTaHus.

Cpenbl 0OUTaHHUS OPraHU3MOB
31.01.202
58 buonoruueckue puT™Mbl 5
59 Xuznennsie popMbl OpraHU3MOB 03.02.202




5

05.02.202
60 buoTtnueckue paxTops 5
3HaueHne OMOTUIECKHIX
61 B3aMMOJICHCTBUMN ISt 07.02.202
CYIIIECTBOBAHUS OPTAHU3MOB B CpeJIe 5
oburtaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKHI 10.02.202
MOMYJISALIUN 5
OcHOBHBIE ITOKA3aTEeITH TMOMYJISAIHH: 12.02.202
63 YUCJIEHHOCTh, INIOTHOCTD, c
BO3pacTHAs | MOJIOBAst CTPYKTypa
O :
CHOBHBIC TIOKA3aTEeJH MOIYJISIHH 14.02.202
64 POXKIaEMOCTb, IIPUPOCT, TEMII POCTA, 5
CMEPTHOCTh, MUTPAIIHH
65 DKoJIOTHYeCcKas CTPYKTypa 17.02.202
MONYJISIIIUN 5
66 JluHaMuKa OmyJIsuy U € 19.02.202
perysius 5
67 KpuBsie pocTa 4HCICHHOCTH 91.02.202
nomyJsiuu. KpuBbie BBKHBaHUS 5
68 I'naBa 8. Jkonornyeckas 0.5 24.02.202
XapaKTePUCTHKA BUAA H 5

NMOMYJIAIAH.
DKoJI0THY€eCcKast HUIIA BUAA.
JlabopaTopnasi pa6ora Nell
«ITpucnoco6eHus ceMsiH pacTeHUN K




pacceneHuIo»

. 26.02.202
69 Bun kak cucreMa momysisiuia 5
70 3aKOHOMEPHOCTH TIOBEICHUS U 28.02.202
MUTPALNAN )KHBOTHBIX 5
I'naBa 9. CoodmecTBa u
7 JIKO0JIOrHYECKHE CHCTEMbI 03.03.202
Coo011ecTBO OpraHu3MOB — 5
OMOIIEHO3
05.03.202
72 DKocHcTeMa KaK OTKPBITast CHCTEMa 5
73 KpyroBopoT BeliecTB 1 HOTOK 07.03.202
SHEPTUU B IKOCHCTEME 5
10.03.202
74 OCHOBHBIE IOKA3aTEIH YKOCUCTEMBI 5
12.03.202
75 DKOJIOTHYECKHUE TUPAMUIBI 5
76 H3menenus cooOuiecTB — 14.03.202
CYKLIECCUH 5
[IpupoaHbIe 5KOCHCTEMBI. 17.03.202
77 DKOCHUCTEMBI 03€p U PEK. 5
DKOCHUCTEMBI MOPEH U OKEaHOB
[IpupoaHbIe 5KOCUCTEMBI. ) 19.03.202
78 DKOCHUCTEMBI TYHJp, JIECOB, CTENEH, 5
MyCTHIHb
79 AHTpPOIIOT€HHBIE 3KOCUCTEMBI 21.03.202

5




YpOO3KOCUCTEMBI.
IIpakTnueckas padora Ned

80 0.5 31.03.202
«M3ydeHue u onucanue 5
ypOO3IKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI 02.04.202
OpraHU3MOB B KOCHUCTEMAX 5
MexaHn3Mbl BO3JEHCTBUS
3arpsS3HEHUH Pa3HBIX TUIIOB HA

82 CcyOOpraHU3MEHHOM, 04.04.202
OpPraHU3MEHHOM, ITOMYJISIIHOHHOM U 5
9KOCUCTEMHOM YPOBHSX
I'nasa 10. Buocdepa — riodanbHast

83 IKOCHCTEMA 07.04.202
buocdepa — obmieranerapHas 5
o0o10uKa 3emiu

84 VYuenue B. U. Bepnazackoro o 09.04.202
6uocdepe 5

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 11.04.202
orochepsl 5

86 KpyroBopoTs! BeliecTs u 14.04.202
OMOreOXMMHUYECKUE IIUKITbI 5

87 3oHanbHOCTH OMochepsl. OCHOBHBIE 16.04.202
OMOMBI CyIIN 5

88 VeToiunBoCTh GHoCheph 28'04'202

89 DKOJIOTHYECKHE KPU3UCHI U UX 21.04.202
MIPUYUHBI 5




T'maBa 11. YesoBek u

23.04.202
90 OKpY Kalolas cpeaa 5
BosneticTBue uenoBeka Ha Ouocdepy
o1 AHTpOIIOTeHHOE BO3/IEHCTBHE HA 25.04.202
PacTUTENBHBIN U )KUBOTHBINA MUP 5
28.04.202
92 OxpaHa mpupo Il 5
03 OcCHOBHBIE TPUHIIUIIBI YCTOWNUNBOTO 30.04.202
Pa3BHUTHS YEIIOBEYECTBA U TIPUPOIBI 5
P
aIMOHAJILHOE MMPUPOIOTIOIE30BAHNE 05.05.202
94 Y COXpaHeHHe OMOJIOTHIECKOTO 5
pazHooOpa3zus 3emin
95 O000111eHIE TTO TEME 07.05.202
«MUKPO3BOJTIONHUS U €€ pe3yJbTaThl» 5
9% O000111eHIE IO TEME 12.05.202
«MakKpOo3BOJIIONHS U €€ pe3yJIbTaTh» 5
O000111eHIE IO TEME 14.05.202
97 «[IpoHCXOXKICHUE U PA3BUTHUE KU3HU 5
Ha 3eMiie»
O0600111eHIE IO TEME 16.05.202
98 «IIpouncxoxieHre yeaoBeKa — 5
AHTPOITOTCHE3)
O06001enue Mo TeMe « DKOJIOTHSA — 19.05.202
99 HayKa 0 B3aUMOOTHOIIEHUSIX 5
OpPraHu3MOB»
100 O606mmenue mo reme «OpraHusMel U
cpena OOUTaHUS 21.05.202

5




006001eHue o Teme «DKOJIOrUs

101 . 1 23.05.202
BUIO0B 1 HOHyJI?IHI/II/I» 5
102 O6o06menue mo Teme «bruocdepa — 1 96.05.202
rio0abHas S3KOCUCTEMAY 5
OBIIEE KOJIMYECTBO HACOB I1O 102 75

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHE MATEPHUAJIBI IJI51 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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