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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
ypOBHE cpeaHero oOmiero obpa3oBaHus pa3paboTraHa Ha ocHOBe DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HU (penepanbHOi paboyeil mporpaMmbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
Hay4Hble peaMeTh». CornacHo nojoxerussiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM ypOBHE, SBJSIOTCS CIOCOOOM
muddepennmanu  00y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeTHUM NpodhecCHOHANTBHBIM U BBICIIMM OoOpa3zoBaHueM. B To xe Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTHUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3aHHOTO C OUOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTHEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHoMy nipeameTy "buonorus" naér npeacraBieHue o Henu
U 3a/1auax u3ydeHusi yuyeOHoro npenmera «buonorus» Ha yriyOoji€HHOM YpOBHE,
onpejeNsieT o00s3arenbHOe (MHBApMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeielieHne To Kjaccawm,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH o0y4Jaronuxcs. B mporpamme mo 6uojoruu peaan3oBaH
MPUHLUI IPEEMCTBEHHOCTHU C U3yYEHHEM OMOJIOTUU Ha YPOBHE OCHOBHOI'O OOIIETr0
oOpa3zoBaHus, Omaromaps dYeMmMy MPOCMATPUBAETCS  HAMPABICHHOCTh  Ha
MOCJIEyIOee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GopMupoBaHHE  €CTECTBEHHO-HAyYHOTO  MHPOBO33PEHHUS,  IKOJIOTUYECKOTO
MBIIIJICHUS, TIPEJICTABICHHH 0 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIIICHHS K OKPY’KaIOIIeH MPUPOTHON cpeje. B mporpamMe mo OMOJIOTHHU TaKkKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanu3alnuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIBHON JIESITEIbBHOCTH OOy4YarolMXCS IO OCBOCHUIO COAEpP’KaHUS
OMOIOTHYECKOr0o 00pa30BaHusI Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs.

VYuebnsbiil npeamer «buosorus» Ha ypoBHE CpeAaHEro oOmiero oopa3zoBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH HA PACIIUPEHUE



1 yrayOJieHre 3HaHUN 00y4YaroIIuXcs O )KUBOU MPUPOJIe, OCHOBAX MOJICKYJIIPHOU U
KJIETOYHOU OMOJ0TUM, SMOPUOTIOTUU U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUEHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha yriIyOJIe€HHOM YpPOBHE
OPUECHTHPOBAHO HA TMOATOTOBKY OOYYAaIOIIMXCS K IMOCIEAYIOUEMY MOJYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpKaHUsI COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pPa3/eJIOB OMOJOTHH HA YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJIOTMYECKUE 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OaKTepusiX, OpPraHU3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJTHUTENIBHO BKJTFOUEHBI OMOJIOTHYECKHUE CBEJICHUSI TIPUKIIATHOTO U TTOMCKOBOTO
XapaKTepa, KOTOPbIe MOXKHO HCIIOJb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTETrpanus OWOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

Crpyktypa mnporpamMMmbl 1o ydeOHOMY mpeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA MMOAXOABl K H3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEeHUs OUOJIOTrHYeCcKOro pazHooOpasus miuaHeThl. Tak, B 10 kmacce uzyyarorcs
OCHOBBI MOJIEKYJIIPHOH W KIETOYHOW OHOJIOTHH, SMOPHOJOTHM W OHOJOTHH
pa3BUTH, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTMH U CHUHTETHYECKOW OHMOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcst Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJIOIMOHHOE YUYEHHUE, OCHOBBI
9KOJIOTHH M YYeHHe 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uM M OCOOCHHOCTSAX KJIETKH, OpraHW3Ma, IOMYJISINH,
OMOIIeH03a, YKOCUCTEMBI, O BBIIAONINXCS HAYYHBIX JOCTHIKCHHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsly Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUH MPOTrpaMMbl
1Mo OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOM WK UHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OT€UECTBEHHBIX U 3apYOEKHBIX YUEHBIX
B pelIeHHE BaXKHEHIITUX OMOJIOTMYECKUX U SKOJIOTUUECKUX TTPOOIIEM.



Lenp nzyuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOIIMMHCA  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3allud >KUBBIX CHCTEM pa3HOTO paHra M NpUOOpETeHHE YMEHH
MCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUM MHTEpeca K ONpenenéHHON o0macTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTkeHne 1enu u3ydeHusi ydeOHoro mpeamera «buomorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIIEIYIOMIMX 3a/1ay:

OCBOEHHE OOYYarOIUMUCS CHCTEMBbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSX, KOHIEHIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUiiaX, COCTABISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uh MU OCOOECHHOCTSAX OHOJOTMYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOomyJsilus, BUa, OUOreoleHo3, ouocdepa); o BELAAIOMINXCA OTKPHITHIIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOmMXCS C METOJaMU TIO3HAHHS JKUBOW MPHPOJIBI:
MCCIICJIOBATEIbCKUMU  METOJaMH  OHWOJOTHYECKMX HayK (MOJEKYIApHOW U
KJICTOYHON OMOJIOTHH, YMOPHOJIOTHN ¥ OUOJIOTUN PAa3BUTHS, TEHETHKHU M CETICKITNH,
OMOTEXHOJIOTUM U CHUHTETHUYECKON OWOJOTMH, MaleOHTOJOTUH, HKOJOTHH);
METOJIaMH CaMOCTOSITEIbHOTO TMPOBEACHUS OHOJOTUYECKUX HCCIEOBAaHUN B
nabopatopun W B mpupone (HaOmrojeHWe, U3MEPEHHE, OKCIIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIHUAIbHO-)KOHOMHUYECKHMMU M  OIKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduakTUKM WHGEKITMOHHBIX 3a00J€BaHUI, TIPaBUIIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa, XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00YUAIOIIMNXCS UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA ¥ COBPEMEHHBIMH
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OHMOJIOrMYECKOTO HCCIIEA0BAHNUS, TPOBEACHHS IKCIIEPUMEHTAIBHBIX UCCIICT0BAaHUM,
peuieHrs OUONOTHYECKUX 3aJad, MOACIHPOBAHUS OUOJOTHUYECKUX OOBEKTOB U
IIPOLIECCOB;



BOCTIUTAHUE Y OOYUYAIOIUXCA IEHHOCTHOTO OTHOIIEHHS K JKUBOM MPUPOE B
IIEJIOM U K OTJENBHBIM €€ 00BbeKTaM U SIBICHUAM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyIbTYphl TIOBEICHUS B IPUPOIC; MHTETPAITUN
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MIPUPOIOTIONB30BAHIH (COOIIOIEHUE TTPABHII TIOBEICHHSI B IPUPO/IE, OXPaHbI BHIIOB,
IKOCHUCTEM, Ouocdepnl), COXPAaHEHHH COOCTBEHHOI'O 3J0pPOBbsI U 3JI0POBBS
OKpYXKaromux Jrojeid  (coOmrogeHuss Mep NpouIakTUku  3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3JaHue  YCJIOBUM  JUIsi  OCO3HAHHOIO  BBIOOpa  OOyYarolUMHUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOpUH, CIocoOCTBYIOIIEH
nocieayomeMy npodeccuoOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO611ee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTUU Ha yriayOJeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
gaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 gaca B Hezelo).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEIU(PUKH €ro COJAEp)KaHHsl U HAIMpaBICHHOCTH Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTeIBLHBIM YCIIOBHUEM MPU O0YYCHUH OMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE JTA0OpAaTOPHBIX M MpakTHueckux pabot. Takxke ydactue
00yJaromuXxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMPENIETSETCS yYUTEIeM Ha OCHOBE UMEIOIIUXCSI MaTEePUAITbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Copnepxxanue mporpamMmbl, BBIAEIEHHOE KYpPCUB0OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESATEIbHOCTH YeJIOBEKAa: MEIMUIMHE, CEJIbLCKOM XO35MCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckuit, U. 11. [Tasnos, . . Meunukos, H. W.
Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

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

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTb M IEJIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBbIN, OpTraHW3MEHHBIM, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUICTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. MeTonsl Omonmornueckod Hayku. HaOmiomenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OlIEHKAa JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3yabTaTtoB. [IpUyuHBI HUCKaXEHHS pe3ynbTaTOB JKcrepumeHTa. I[loHsitue
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanumn

Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHH OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM XUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreornenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6opynoBaHue: 1abopaTopHOe 000pyA0BAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTuyeckass padora «VIcronb30BaHWE PA3MUYHBIX METOJIOB IPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIE TMOJIOKEHUSI COBPEMEHHOW KIJIETOUYHOMU
TEOPHH.

Metoasl  MOJIGKYJISIPHOW M KJIETOYHOM  OWOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yueHue @uKcupo8anHulx
K1emok. DNEeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TerIoperysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJiorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNnTUaHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS



cTpykTypbl. JleHatypauus. CBoiictBa OenkoB. Kraccupukanuss  Oeiakos.
buonornyeckue pynkunu 0enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mwmii 1IaH CTpoeHHs W (PUBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMH YTIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdOOHBIE cBOMcTBa. Kiaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYIPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢yukiuu JJHK.
Bunet PHK. ®ynkiun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkunun AT®. BoccTtaHOBIIEHHbIE TEPEHOCYUKHU, UX (DYHKIINH B
Knetke. [pyeue nykneozuompugocpamot (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoisiorusi: OMOXuMHYeckue M OMo(pU3NUEeCKUue MCCIe0OBaHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYphl OuoMonekyn. Mooeruposanue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. ITonunr, x. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. Ilpy3unep.

Junarpammel: «PacnpeneeHne XuMUYECKUX SJIEMEHTOB B HEXKUBOW IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTtpoeHue MOJEKyJIbl BOAbD», «BemecTtsa B cocTaBe opraHu3MoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MOJIeKyl JUnuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «O0HapykeHHEe OCIIKOB C TIOMOIIBIO KaueCTBEHHBIX
peaKum».

JlaGopaTtopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BbIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U HpokapuoTudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



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

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKapUOTHUECKOU KieTKU. [1nazmaTtuyeckas
MeMmOpana (rasmaiemma). CTpykTypa miiazMatuueckoil MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: naccuBHbINA (AU y3us, o0nerdy€HHas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KanueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTeHHi, rpruOoB.

[utomnazma. [uto3omns. Lutockenet. JIBrkenue muroriasmMbel. OpraHonuibl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapar [onbaxu, JHU30COMBI, HX CTpOoeHHE U (QYHKIUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['mankuil (arpanyIsipHbIi) SHI0TUIA3MATUHYECKU N PETUKYITYM.
Cexperopnas ¢ynkuus anmnaparta ['onbmxu. Moougukayus 6enrkos 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame I'onvOxcu. TpaHCIIOPT BEIIECTB B
KJeTke. Bakyonn pactutenbHbIX KieToK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOKHBIC MIACTHIBI (POTOCUHTE3UPYIOIIUX YKAPUOT. XIOPOTLIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siapa, XpOMAaTHH, KapHOILUIa3Ma, SIPBIIIKUA, UX CTPOECHHE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpancnopm.

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

JdemoHcTpanumn



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

Tabmuiel U cxembl: «CTpoeHHE HYKapUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTuTelbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUMY, «S1poy, «CTpoeHne MPOKAPUOTHUECKON KIETKI.

OGopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl PacTUTEIIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAIbHBIX KIIETOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IIpakTnueckas padora «/3yuyeHue cBOMCTB KIETOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PACTUTEIBLHBIX KIETKAaX).

IpakTuueckas padora «/3ydeHue NBMXKEHUS IUTOIIIA3MbI B PACTUTEIbHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMWISITTUS ¥ JUCCUMIISIITUS — JIBE CTOPOHBI MeTabom3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecrneueHne KIeTku: TmpeBpainienue ATD B
oOMeHHbIX Tporeccax. DepMEeHTATHBHBIM XapaKTep peakiuil KIETOYHOIrO
meTabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBHS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DoTOCHHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
@pomocunmesa. [lponyktuBHOCTH (poTOCUHTE3a. Businue pa3nuunbix (pakTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

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

AnaspoOHbie opranm3Mbl. Buaesl Opokenus. [IpomykTel OposkeHHS W WX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTenbHBIN ATal. [ THKOIN3 — OECKHUCIOPOTHOE PACIISIIIICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakuuu. OKUCIUTEIBHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuot AT®-cunmasel. IlpeumyiecTBa a’poOHOro MyTH OOMEHa
BELLECTB Nepesi aHadpOOHbIM. D()PEKTUBHOCTh IHEPIETUYECKOTO OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, «IHEPreTHYeCKuii oomen», «bruocunTes
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

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

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTaias3bl)y.

JlabopaTtopHass paGora «M3ydeHue (HepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, UHmezpasa.

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamuxa: unmeepayusi u ananusz b6orvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYecKUx 0anHvlx. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

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

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

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTui. JIUTUIOugHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue kieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tunel muto3a. KaprnoknHes u nuToKnHE3. brosorniyeckoe 3HaueHHe MUTO3a.

Perynsuusa murtoTMdeckoro mukia kietku. [IporpamMmmupyemasi KieToyHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKka» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKU3HEHHBIM ITUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTHU CTPOCHHUS U )KU3HEEATEIIbHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OAHOKJIETOUYHbIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, NPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucTeMbl opranoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. TUNBI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHas, TOKPOBHAS,
MpOBOJsIIAsl, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpoeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Y€JIOBEKA. T[HWIBI )KUBOTHBIX TKAHEH: SMUTEIHAIbHAS,
COEJIMHUTENbHAS, MbIlIeYHasi, HepBHas. OCOOEHHOCTH CTPOEHUS, (QPYHKIUN WU
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeKa. DyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CKeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX KUBOTHBIX. Hapy»HbIil U BHYTpeHHHUI cKeneT. CTpOEHHUE U TUIIBI
COE€IMHEHUS KOCTEH.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoMIHOE, JKTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHMIA:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Pedrnekc. CkeneTHble MBIIIIIBI U MX padoTa.

[Intanue opranusmos. Ilornomenune Bopl, yIIIEKUCIOr0 ra3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHussMHU.  [lutaHue  KMBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIIETOYHOE NuuIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB Uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTesibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOoBEeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymsmus npixanus. J{prxarenbapie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrum KpoBooOpaleHus. OBOJIOIHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
Cokpaturtenbable Bakyonu. Opranel BblaeneHus. OunbTpanusa, cekpeuus u
oOpaTHOE BCachIBaHWE KaK MEXaHHU3Mbl padOThl OpPraHoB BbiAelieHUA. CBSA3b
MOJIOCTH Tela C KPOBEHOCHOW W BBIACIUTEIIBHOM cucTeMaMu. Bwinenenue y



MMO3BOHOYHBIX JKMUBOTHBIX M uenoBeka. [louku. CTpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U IUCTHI MPOCTEUIIMX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM M XUMHUYECKOU 3aIIMThl. DUTOHIIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KiIoHaTIbHO-cesieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX Opranu3MoB. Takcuchl. Pa3ipakuMOoCTh U peryisinus y pacTeHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KHBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENIbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKHUBOTHBIX. Pediekc u
pednexropHas nyra. besycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOMW U SHAOKPUHHOU cucTeM. [ unoranamo-runodusapHas cuctema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitimue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopueBbie cuctembry, «CTpoeHuE CTEOII»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «J/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cuUcTeMay, «ODHAOKpPUHHAs cucTemMa», «CTpPOEHHUE MBIIIIBIY,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema ssrymkw», «HepBHas — cuctema
npecMmbIkatomuxcsi»y,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
Miekonuraromuxy», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHU3MOB, MUKpPOTpENnapaTbl TKAHEH, PAKOBUHBI MOJUTFOCKOB, KOJUICKITMH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
000py1I0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3IYIITHOTO MTUTAHUS PACTCHUH,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TkaHEel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nmoyioBoe. Buael  Oecronoro  pa3MHOXEHHS:  IOYKOBaHUE,  CIIOPYJIALHMS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBbie KIETKW, WM rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
M€No3a W TOJOBOrO mporecca. Meno3 W ero MeCcTo B KU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21aA8HbIX NPOOIEM IMOPUOOSUMN.
Konyenyusi mopgocenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobmnenwe. Tumbl  apobieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMAHUE YacTed pa3BUBAIONIETOCSd 3apojbliia (3MOpUOHANbHAS WHIYKIIHUSA).
3aknajgka IUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOoTHBIX. [locTamOpuoHanbublii nepuon. Ilpsmoe wu
HempsiMoe pa3Butue. Pa3zButue ¢ metamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HauY€HHE NPSIMOTO U HENPSIMOTO
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
pEryJsiliii PoCTa KUBOTHBIX U yeroBeka. CTaiuu MOCTIMOPUOHAIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIiop B mpoiiecce meio3a. ['amerorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHUE U Pa3BUTHE CEMECHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJIEHBI»,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETKH U cliepMaTo3ousiay, «OCHOBHBIE CTaAuu OHTOTreHe3ay, «lIpsmoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KU3HEHHBIN TUKIT MXa», « KU3HEHHBIN LIUKII NAIIOPOTHUKAY,
«OKV3HEHHBIN UK COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHUEe OpPraHOB PpPAa3MHOMXEHHUS BBICHINX
pacTeHUN».

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PAa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B PA3BUTHU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE =~ METOABI  TCHETHUKH:  THOPHUAOJOTHYECKUN,  ITUTOJTOTHYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



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

Tabnuibl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaenss — 3aKOH
eauHooOpasusi rTuOpUA0B MepBoro nokoieHus. [lpasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pacUIeIUIeHUs] NPHU3HAKOB. L[MTONOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemuBaHue. [IpomMexyTOUHbBIN XapakTep HaciaedOBaHUs.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpeuBanue. Tpetuil 3akoH MeHenst — 3aK0OH HEe3aBUCUMOTO
HacJe0BaHUs TPU3HAKOB. [{uTomorndyeckrne oCHOBBI AUTHOPUTHOTO CKPEIITUBAHMS.

CuemnienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CueniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpENEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmeTHbIM Ioj. ['eHeTnyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE IEUCTBUE
refa. MHOKECTBECHHBIM aJuleIu3M. B3auMoIencTBHEe HeaJUIeJIbHBIX T'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, & TAKIKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['eHEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpoi#l 3akoHbI Menaens», «Tpetuit 3aKoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN aaenu3M», «B3auMoaecTBUE T€HOBY.

O6opynoBanue: MoOJeAb JJisI JEMOHCTPAllUM 3aKOHOB €AUHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTpAllMd CLEIUIEHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITB.

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAn(pUKAITMOHHON M3MEeHUMBOCTH. HopMma peaknuum npusHaka. BapuarnmoHHbIN
psn u BapuanmonHas kpubas (B. WHoranncen). CpoiicTBa MoAMUKAIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IMOJOBOW TPOILIECC — OCHOBA
KOMOWHATUBHON N3MEHYMBOCTHU. PosIb KOMOMHATUBHOW U3MEHYUBOCTH B CO3/IaHUU
TreHEeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYLUUMPOBAaHHbIE MyTauuu. SnepHele U
qUTOIUIa3MaTHieckue Mytanuu. CoMaTH4ecKre M MOJIOBbIe MyTaunuu. [IpuduHbl
BO3HUKHOBEHUsI MyTauui. MyTtareHsl M UX BIMSHAE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANOB B
HacnenctBeHHo m3MeHuuBocTu (H.M. BaBuioB). BHesaepHas W3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
W3MEHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTbDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

O6opynoBaHue: XMBBIE W TepOapHBIE IK3EMIUISIPHl KOMHATHBIX PACTCHHA,
pucysku (potorpaduu) )KUBOTHBIX C PA3TMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIUMOHHOW HM3MEHUMBOCTH. IlocTpoeHwe BapuallMOHHOTO psijga U
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpenapaTax).

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHass mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE ONpeAECICHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIMUPOBAHHUE, B TOM YHCJIE C MOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs YeoBeKa. | eHHbIE B XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEapacioyiOKEHHOCTHIO.
3HaYeHUEe MEIUIMHCKON T'€HETUKU B MPEAOTBPAIICHUU U JICUCHUU TE€HETUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUueCcKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCMEKThl MCCIEJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne ¢akTOpbl TOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdeMoHCcTpamuun

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHusMoB

JlomecTuKaius 1 celieKuus. 3apoxKICHUE CENEKIUH U TOMECTUKALINK. Y YeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuii. Posb cenekiuu B CO3JaHUM COPTOB PACTEHUI U TTOPOJ1 ’KUBOTHBIX. CopT,
nopoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B HACIIEICTBEHHON N3MEHYUBOCTH
H. W. BaBunosa, ero 3HaueHue JjIs1 CEISKIIMOHHOW pabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHAUBUIYaJIbHBIN. DTarbl KOMOWHAIIMOHHOMN CCJICKIIUU. UcnwiTanne
npousBoauTeNied 1o MmMOTOMCTBY. OTOOp MO TEHOTUIy C TIOMONIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThlI.
PannannoOHHBIN M XUMUYECKUA MYTareHe3 Kak MCTOYHHUK MYTalUi y KyJIbTYPHBIX
dopm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUTLIIOUIOB. BnayTtpuBnnosas rudopuIn3aIus.
bnuzkopoacTBeHHOEe  ckpeniuBaHue, wiau  uHOpuauHr.  HepoacTBeHHoe
CKpelllMBaHue, Wik ayropuauHr. 'erepo3uc u ero npuuuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUI U )KUBOTHBIX. «3enénasi
DPeBONIOYUALY.

CoxpaHeHuE U U3YYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUIN U UX
JTUKUX POIUYEH NIl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEIBCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBbIX  JHCUBOMHBIX 8 YENAX YAVUULeHUs
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008AHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuipl u cxembl: «lIeHTpBI TPOUCXOKIACHUS K MHOTO0OPA3Us KyIbTYyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlabopaTopHas padora «l3yyeHue copToB KyJbTYPHBIX PACTEHHUI U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJICKLIHOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEIbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WJIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJIb3YyEeMble B OHOTEXHOJOTHH, — KIJIETOYHBIE W TKAHEBBIC
KYJIbTYpBI, MHKPOOPTaHU3MBI, 170, XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONOTHA:  XJIEOOMEeUeHne, TMOMyYeHHUE KHUCIOMOJIOYHBIX TMPOIYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMi U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAOIIUECs B PUPOJI€ OMOCUHTETUYECKHE ITYTH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpuobanku. ComaTtudeckass ruOpuaM3anusi ¢ COMATHYECKHM
smOpuoreHe3. lcmonp30BaHWE TAIUIONAOB B CEJNEKIUU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIMs
SAMUEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJI TpAaHCIUIAHTALHUH SIAEP KIIETOK.



Texnonozuu 0300po6aeHUA, KYTbIMUBUPOBAHUS U MUKDPOKIOHATLHOO0 PAZMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHcTpyupoBanue pexkomouHanTHeiX JAHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOW MHKEHEPUU. DKOJIOTUUECKUE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHoCcTUKa. MeTaboJIOMHBIM aHalnu3, TEHOLEHTPUYECKUH aHalIu3 IpoTeoMa
YeJNOBEKa I OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHMEM TEXHOJOTMH TPEXMEpPHOro OMONpPHUHTHHra M ckaddonauHra
JUISl PEIIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuun

Tabauup! u cxemsl: «/crnonb3oBaHNE MUKPOOPTaHW3MOB B IPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

JKcKypcusi «bHOTEXHOJNOrMs — BaXKHEWIIAs MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnochbuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U HayuyHas AesaresnbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYIIIECTBOBAaHHE, €CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopuss HBomroruu. CoBpeMeHHasi JBOJIONHMOHHAs  Ouosorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUU B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnenn, /. K.
benses.

Tabnuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremectsus Y.
HapBuna», «Haxonku Y. [apBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BUAOB (1o Y. JlapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[lonynsuus Kak sneMeHTapHas eAuHuua 3Boourd. COBpEMEHHBIE METOMbI
OLICHKM TEHETHYECKOTO pa3HooOpa3usi W CTPYKTyphbl mnonyisiuuil. M3menenue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »JBOJIIOIMOHHOE SIBJIIEHHWE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHaTtuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydyailiHbIe
HEHAIPABJICHHbIE U3MEHEHHSI YACTOT ajuieNiel B MOMyIsusax. DPGheKT OCHOBATENS.
Dppexm b6ymoirounozo eopaviwka. CHudCeHUe 2eHemuyecko2o pasHooOpasus:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsus TTOITYJISILIHAM: reorpadudeckast
(mpocTpaHCTBeHHAs ), OMoornyeckas (permpoIyKTUBHAS).
EcrectBennsiit orbop — HampaBisoomuid (akrtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mu3pyntuBHbiii). [logoBoit oTO0p. BO3HMKHOBEHHE W 3BOJIOIUS COIMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BozaukHoBeHne mpucnocoOIeHui y opranu3MoB. ApoMoph03bl U UANO0A AN TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
onoxumudeckue, TnoBeneHueckrue. OTHOCHUTETBHOCTh  MPUCIIOCOOJIECHHOCTH
OpraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MUKpPOIBOIOIMHU. M3omsmust — kimtoueBor (akTop BumooOpazoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITaTPUYECKOE (3KOIOTHYECKOE), «MTHOBEHHOE) (monumIoOnU3aIs,
rubpuan3zanus). JnuTeabHOCTh IBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOTIONUS W KOIBOJIOIUS IMAPAa3UTOB M HMX XO3SEB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opmMbl 00pHOBI 3a cylecTBOBaHUEY, « UHyCTpUaIbHBIHM
MenaHu3m»,  «OKuBble  uckonmaeMmbie»,  «IIOKpOBHUTENBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmy, «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bu0o0pazoBanue TpEX BUIOB JIAHbIIICH,
«OKoJornYeckoe BHUA000pa3oBaHUE BUAOB CHHHUL», «[lomummonasl pacTeHMiD,
«KamycTHO-peieUHbIN THOPHUIY.

ObopyznoBanue: repbapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, dy4eJia ITULl U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOIEHUI, yyyea NTUI] U 3Bepel pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlaGopaTtopHass paGora «CpaBHEHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. IlepexomHbie ¢GopMbl U (QUIOTEHETUYECKHE Psibl
OpraHU3MOB.

buoreorpaduueckre metonasl u3yueHus sBomonuu. CpaBHeHHE (GIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POJOTHYECKUE METOAbl U3YyUECHHS
HBOJIIOLMHU. ['eHeTHYecKrue MEXaHU3Mbl 3BOJIOLMUA OHTOT€HE3a U IOSBICHHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPIaHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MAaTEMATUYECKUE METObI U3yUYCHUS IBOTIONMH. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvr yHKYuULL.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJIIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUTOTCHETUYECKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHUkn», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTHYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HANPABJICHUS 3BOJIOLHUNY, «OO0IIMe 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OGopynoBaHue: KOJJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTAaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB H
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHbple THUMNOTE3bI NPOUCXOXKICHUS >KM3HM Ha 3emie. AOuWOreHe3 u
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tactepa. [IpoucxosxieHre XU3HU U aCTPOOMOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLUH. [ImanerapHas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OopraHnyeckux BemiecTB u3 Heopranmyeckux. Omeir C. Mumnepa u I'. FOpm.
O6pazoBanue nmoaumMepoB u3 MoHomepoB. KoamepBarnas runoreza A. . Onapuna,
rurnore3a nepBuyHOro OynpoHa JIk. XonmelHa, reHeTudeckas rumoTe3a [
Ménnepa. PubGozumsr (T. UYex) um rumoresa «mupa PHK» VY. T'unbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
['eoxpononorust u €€ Meroapl. OTHOCHTENbHAS W AOCOJIOTHAS TEOXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTambl opraHudeckod 3BoJironuu. [losiBiieHWE W ABOIOUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKHM KaK aHAJIOT MEPBBIX Ha 3eMJe COOOIIECTB.
CrpomatonuTsl. [IpokapruoThl 1 3yKapuOTHI.



[IpoucxoxieHne 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATallbl ABOJIIOLIMM BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bl
pacrenui. Bpixon pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TtunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKH3Hb B BOJI€. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30#, Me3030i, kaliHo30i. OO011as XapakTepruCTHKa KIIMMaTa ¥ T€OJOTUUECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — SKOJOTMYECKHE KPHU3UCHl pouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucTteMa opraHudeckoro mupa. [IpuHIuUINBI KiaccupuKanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpanuu

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpl u cxeMbl: «Cxema omnbita @. Pequy, «Cxema onsbita JI. [lactepa mo
M3YUYEHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BONIOUUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpupoabl», «CTpoeHue BUpYCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKneTouHble  BOJOpocny, «Mxu», «llanopoTHukmn», «l 0JI0OCEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunomnonoctaeiey, «Ilnockue
yepBu», «UneHucroHoruey, «PbuiObI», «3eMHOBOJHBICY, «lIpecMbIKarommecs»,
«IItnney, «MiekonuTtaromuey, «Pa3Butue xu3Hu B apxeuckou spe», «PazButue
XKU3HA B TMPOTEPO3OMCKOU 3pey», «Pa3BuThe KHU3HM B MAICO30MCKON 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHE )KU3HU B KAaWHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUAPAY.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJIIFOCKOB, KOJJIEKIIUU
WTJIOKOXKHUX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uydesia NTUIl U 3BEPEN, KOJIEKIIUN
OKAMEHEJIOCTEM, TIOJE3HBIX HMCKOMAEMBIX, MYJISIKM OpPraHMYE€CKUX OCTaTKOB
OpPraHu3MOB.

BupryaabHas jgadopaTopHas padora «MojenrpoBanue onbIToB Musiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTIEJIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoBNEHME MPEICTABICHUN O MPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHUOJIOTHYECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoreHre OMOIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYJIBI) M PAaHHUE MMOHTUABI — OOIIHE MPEIKH Y€JIOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MPEIKH Jtojeid. YeaoBek yMelnbld, mepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEJOBEKAa W YEJIOBEKA Pa3yMHOro. YUemoBEK HEAaHJIECPTAIbCKAM Kak BUJ JIIOACH
XOJIOJHOTO KiuMMaTa. YeJloBeK pa3yMHbId COBPEMEHHOIO THUNA, JAECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MaJICOTCHOMMUKA.

DBOJIIOIUSL COBPEMEHHOI0 uenoBeka. EcTecTBeHHBIH OTOOpP B MOMYJISALMSIX
yesnoBeka. MyTalMoHHbIM mpoliecc W mnojduMopdusM. [lomynasiinoHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBAaTOpUaibHAas),  MOHTOJOHIHAsS
(azuarcko-amepukaHcKkas). BpemMs u myTH paccelieHHsl 4YelloBeKa MO IUTaHETe.
EnunctBO  4yenoBeueckux pac. HayuyHas  HECOCTOSITENIBHOCTh  pacu3Ma.
[Ipucrnoco6eHHOCTh 4YelOoBEKa K Pa3HBIM YCIOBHUSIM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoil cpespl u Apeiida reHoB Ha MOPPOJIOTHIO U (PUNOIIOTHIO
YEJI0BEKA.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPONOJIOTHM.  DBOJIIOLIMOHHAS ~ QHTPONOJIOTUSI W MAJCEOAHTPOIOJIOTUs
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
UccnenoBanue KO3BOIIONUHA OUOTOTHUECKOTO U COIMATILHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabmuipl U cxembl: «KMeTOJIbI aHTPOIOJIOTHNY, «[ 0JIOBHON MO3T YeIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKeNeT 4YeloBeKa M CKEJIET IIMMIIaH3e»,
«PyauMEHTBI U aTaBU3MBbI», «/IBHKYyIIUE CUIIbI AHTPOIIOTEHE3a», «DBOITIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaguu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEeKa, MOJIEIb
yeperna 4yeJI0BeKa U yeperna IMUMIIaH3€, MOJEIb KUCTH YEJI0OBEKA U KUCTH IIIMMIIAH3E,
MOJEJIN TOpCa MPEIKOB YETIOBEKA.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

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

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmenbl u 3amauu
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIOIIEeH Cpe/ibl: JOKAJIbHBIN, PpErHOHATBHBINA U TJI00aTbHBIN.

3HAaYEHHE OKOJIOTMYECKMX 3HAHUW JUISI  YEJOBEKa. JKOJIOTHUYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

[Hoptpets: A. I'ym6onbar, K. ®@. Pynee, H. A. Cesepuos, 2. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipl 1 cxembl: «Paznensl 3konorun», «Metonbl 3Konorum», «Cxema
MOHUTOPHUHTIA OKPYKAIOLIEN CPEABD.

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH ux aeictus. Knaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHui M JKMBOTHBIX 110 OTHONIEHHMIO K cBeTy. CHUrHanbHasi pojib CBETA.
doTonepuoan3M.

Temmnepatypa kak »dKkoJiormueckuii dakrtop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorudeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Boze. [Ipucnoco6ieHust >)KUBOTHBIX K N3MEHEHHUIO BOJHOT'O PEXUMa.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOMAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xuMudecKue
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4Hbie pUTMBL. [IpUCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
dbopMBI pacTeHMil: JepeBbsl, KyCTAPHUKH, KyCTAaPHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XUIIHUYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusm, xoomepamusi, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMojieicTBUsl  (Tomuueckue, (Qopuueckue, ¢dalOpuyeckue). 3HAUYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS .

JdemoHcTpanuun

Tabmuipl u cxembl: «Okojorudyeckue (axkroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OPraHuU3MoB», «DBHUOJIOTHUECKUE PUTMBDY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
IIUPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jjecay, «llemu nuranusy,
«XUITHUYECTBOY, «ITapazutuzmy, «KonHkypeH1us», «Cumom03»,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuy pPacTCHUM U >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTUUYECKUX (PAKTOpPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHUI] U 3BEpeil, repOapuu
pacTeHui, OTHOCSAUIUXCS K Turpodutam, kcepoduram, Me3ohuTaMm, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEGHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH KHU3HHU, TrepOapuu u
KOJUIGKIIMM PACTEHUU U YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIUH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO CBETa».

JlabopaTopHasi padora «BbIsSBICHHE TMPHUCIIOCOOICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHHUM M3 Pa3HbBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBasg CTPYKTypa, pOXKAAEMOCTh, MPUPOCT, TEMI POCTa,
CMEpPTHOCTh, MUTPAIUSI.

DKoJioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCICHHOCTH MOMYJISIHUU.
JluHaMuKka TOMYJNSIIUU W €€ peryisinus. buoTuyeckuil moTeHUWan MOMyJSIUH.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALUN: poJib (PaKTOPOB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATEruu BUAOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humm Jk.J. XartymHcona. Pa3sMmepbl 3KOJI0TMYECKOU
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHIBI M HMX >KU3HECHHBIE
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanuu

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«lIpocTpaHcTBEHHass  CTpyKTypa  nomyysiquu», «Bo3pacTHble  mupamuabl
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenp skosornueckor Humu Jx. M. Xataunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUH K pacCeIeHUIO.

Tema 9. Jkon0rusi co0001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYIEHTbl, KOHCYMEHTBI, PEIAYLIEHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmu W CceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B s3kocucTemMax. KpyroBopot BEmIECTB ¥ TOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MAPaMHUJIbI YUCEN, OMOMACChl U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykneccuu. Knumakcunoe cooOmiectBo. bruopaznoodpasue u mojiHOTa KpyroBopoTa
BEILECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.

IIpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€D U peK. DKOCUcmemovl MOpel U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTteMm. [opojackas
bropa u ¢ayna. CunanTponuzanus ropojckoi ¢ayHsl. buonormyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKkocuctemax. Ponv kackadHo2o 3ggekma u udo8-20ughpuxamopos (Kirouegvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTH OPTraHU3MOB, MOMYJISIIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeToaonorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOTIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTrO Jiecay, «DyHKIIMOHAILHBIC
IPYIITBI OPTAaHU3MOB B 9KOCUCTEMEY, «KpyroBOpOT BelecTB B IKOCUCTEMEY, «Llemu
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoyoruyeckas mupaMuia OMOMacchl», «DKOJOTHUYECKAsl MUpaMuia SHEPTHUY,
«O6pa3oBanue O6osoTan, «llepBuuHas cykieccus», «BoccTaHOBIEHUE Jieca MOCe
noxkapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydelia MTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo0oIKOCUCTEMBI».

JlabopaTopHass pabGora «l3yueHue pa3HOOOpa3us MEIKHX TOYBCHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCcHsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
SJIbHUK, Ha CYXOJIOJIbHBIN WJIM TTOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmennanerapHas 000j0YKka 3eMiIH, TJI€ CYIICCTBYET HWIIH
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuil o ouocdepe B Tpymax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aK0HOMEpPHOCTH cyliecTBoBaHusi O0mocheprl. OcobeHHocTH OMOCchephl Kak
rio0anpHOM 3K0cucTeMbl. J[MHAMUuYeckoe paBHoBecue B ouocdepe. KpyroBopotsl
BEIIECTB U OMOTCOXUMHUYECKHE IUKIIBI (YIiieposaa, a30Ta). PUTMUYHOCTH SIBICHUIA B
ouocdepe.



3oHanbHOCTH Ouochepsl. [lonsTue o 6rome. OCHOBHBIE OMOMBI CYIIIU: TYHJIPA,
XBOWHBIE Jieca, CMEIIaHHbIE M MIMPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIeCa, BRICOKOTOPhs. Kiumat, pacTUTEIbHBIA U )KUBOTHBIH
MUp OMOMOB CYIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMANA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «l'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«Kpyrosopot yriepoga B mpupone», «KpyroBopor Kuciopoma B TPHUPOIE»,
«KpyroBopot Boasl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kinmatudyeckue
nosica 3emnm», «Tynapay», «Taiiray, «Cmemannsiii jgec», «IIMpOKOIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlycteiHsay, « Tponuueckuit gecy.

O6opynoBaHue: repbapuu pacTeHUN pa3HbBIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTMYECKHE KPU3UChI M MX TMPUYMHBL. Bo3jaeiicTBue denoBeka Ha
ouocdepy. 3arpsi3HEHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PACTUTENIBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPUHIUIBI OXpaHbl MPUPOJIBI.
Kpacubie xnuru. Ocobo oxpansiemble mnpuponnbie Tepputopun (OOIIT).
Boranuyeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonanbHOE€  MPUPOJOMONB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC MOCIIEICTBHS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npouieccoB. CucmemHvlie UCCIe008aHUA Nepexooa K pecypcocoepezaroujeii u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonusvie cucmemsi, odbecneuusanowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 68U008 U dKkocucmem. (OCHOBbI
sKOpeaburumayuy dKocucmem u Ccnocobos 060pvOLl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX IKOCUCHIEM.

JdemoHcTpanumn

Tabnuiibl 1 cxembl: «3arpsa3Henue aTMochepbl», «3arpsi3HeHUE TUAPocPeph,
«3arpsizHeHue nouBkly, «IlapHukoBeIi 3P dexT», «Ocob60 oxpaHsieMble MPUPOIHBIC
TeppUTOpHUI», «MOJEIH YyIpaBIsieMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannu, KpacHON KHUTH pernoHa.



IIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPaMMBbI MO OUOIOTHUU
BBIJICJICHBI CJEAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYaIOIUMHUCS POCCUMCKON
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIMN Pa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCIU CMABUMb TICTA M CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, TPUHATHIMH B OOIECTBE NMpaBWJIAMH W HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHHS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allMi OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX IIPaB U 00s3aHHOCTEH, YBAKEHHE 3aKOHA
Y MPaBOTIOPSIAKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH ~ OMNpEENsATh COOCTBEHHYIO TIO3UIIMIO 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBIMNOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKON IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

[EHHOCTHOE OTHOLIEHUE K MPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOLBI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOT'0 00IIEeCTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOULIEHHE K CBOUM POJUTENSM, CO3IAHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLUMOHAJIBHOIO 0JIArONOJTYYHsA:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3UUYECKOMY U
MCUXUYECKOMY 370POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

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

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX TIIOCIEICTBUNA ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH MCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIb30BaHNUEM  (COONIOJIEHHE  MpaBWi  MOBEIECHHS B  MPHUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPEI OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeANTPUHUMAEMBIX JICMCTBUNA U TIPEIOTBPAILATh UX;



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

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

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

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

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  PAa3BUTHIO,  PANMOHATIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IpaMOTHOCTH oOydJaromuxcs, GopMupyeMon
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYYEeHHS IOCTOBEPHBIX BHIBOJIOB,;

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

OCO3HAHHE IIEHHOCTH HAYYHOW MIESTEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh U CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE I  (POPMHUPOBAHUS MHPOBO33PCHUS OOYJarONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHCHU(PUKY METOJOB ITO3HAHUSA,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATCIIbHBIC, KOMMYHHUKATHUBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEIILHOM M COIUAIBHOM MPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYJISITUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE JEHCTBUS, COBMECTHAS JESTEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCUpUKaAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIICTATH MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TIOHITHS JJIT OOBSICHEHUS (DaKTOB U SIBJICHHIM
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJIICHUSIX, (DOPMYITPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh CXEMHO-MO/JIETTFHBIE CPEICTBA JUIS TIPEICTABICHUS CYIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUH JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTECILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaATh HAYYHBIN THI MBINUICHUS, BIaJCTh HAYYHOU TEPMHUHOJOTHECH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pEllIeHUs, HAaXOAUTh apryMEHTHI JIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OILICHKY HOBBIM CUTYAaIUsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJEH, MpeJiaraTb OpUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOus, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJBI MPU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3JIMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaIbHYIO  (GOpMYy  MPEICTaBICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJICTBA IMpu paboTe ¢
Oouosiorndyeckor umHOpMaANME: TPUMEHSTh XUMHUYECKHE, (PU3HUYECKHEe U
MaTeMaTHYeCKHUe 3HAKU U CHUMBOJIBI, (OpMYJbl, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATh  3HAKOBO-CMMBOJHMYECKHE  CPEACTBA
HaTJISITHOCTH;

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

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJACHHUS OTHOCHUTEIBHO BBIMOJIHEHUS TMpejiaraeMon
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCMOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOHU 3a/1auu;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUA IO €€ JOCTHUKECHHUIO: COCTaBJSAThH IUIAH JICMCTBUM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNbTAT 1O pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOieM M UX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN 1EJeBbIe W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIILHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATENbHOCTH, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUAX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENOUYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW DJPYAUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

yMETh OILICHMBAaTh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHUS MO HUX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunpHoro  oOyueHus  oOydarommxcss  Ouosornn. OHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX, a TaAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIOJIararone OHOJIOTUYECKUEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBanuss ['. MeHnensa, TroOMOJOTMYECKUX PSAOB B HACIEACTBEHHOU
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaOJI0/IeHHE, SKCIIEPUMEHT);

YMEHHUE BBIJIENATh CYIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB pACTEHHM, JKUBOTHBIX, 4YEJIOBEKa, IMPOLECCOB KHU3HEIEATEIbHOCTH,



MPOTEKAIOIINX B OpraHM3Max pPacTeHU, )KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, Mel03a, TaMETOreHe3a, IMOpUOreHe3a, MOCTAIMOPUOHAIIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WHJIUBUAYAJIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIY OpPraHOWJaMH KIETKH M HX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH M HUX (QYHKUUSIMHU, MEXKIY
OopraHamMM M CHCTEMaMHU OpPraHOB y pPAaCTEHUM, >XUBOTHBIX W 4YEJIOBEKA M UX
GYyHKIMSAMY, MEXIYy CHUCTEMaMH OPraHOB M HMX (DYHKIUAMH, MEXAY dTarnaMu
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
dTarnaMu SMOPUOHAILHOTO Pa3BUTUS, TEHOTUIIOM U (PeHOTHTNIOM, (EHOTUIIOM U
dakTopamu cpebl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHUi, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl I0Ka3aTEIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHBIE U MPAKTHYECKHUE paldOThl, COOMIOAATH
npaBuia Ipu padbore ¢ ydeOHBIM 1 J1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JENaTh BHIBOIBI;

yMEHHE YYacTBOBaTh B y4eOHO-HCCIEIOBATEIBCKON paboTe MO OHMOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHUE OIECHMWBATh AITUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUIA B
o0macTi OMOJIOTUY U METUITMHBI (KIIOHUPOBAHKE, ICKYCCTBEHHOE OTLTIOI0TBOPEHHUE,
HaIpaBJICHHOE U3MEHEHUE T€HOMAa U CO3/]JaHNEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATeNIbHOCTU B 00JlaCTU OUOJOTHM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034ICTBA, MUIIEBOM MPOMBIILICHHOCTH, YTAYOJSITh MO3HABATEIbHBIM
MHTEpEC, HAMPaBJICHHbIA HA OCO3HAHHBINA BBHIOOpP COOTBETCTBYIONIECH mpodeccuu u
MPOJOKEHUE OHOJIOTHYECKOr0 O00pa3oBaHUsT B  OpraHu3alUsX CpPeJaHEro
Mpo(heCCHOHAIBHOTO U BBICIIET0 00pa30BaHUS.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAay4YHOU
KapTUHBI MHpa, B MO3HAHUM 3aKOHOB MPHUPOABI M PEHIEHUH SKOJIOTHYECKUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIOLIMH), YUCHHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMHJIbl DHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
['unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaOIIoJIeHHe, SKCIIEPUMEHT), CIocO0aMH BBISABICHUS U
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX ~ CHJI  DBOJIOIMM  Ha  TeHOGOHA  TOMYJISIUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie 0OOuTaHMs, YepeloBaHUs HAIpaBICHUIM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JIBIKYIIUMU CUJIAMH AaHTPOIIOT€HEe3a, KOMIIOHEHTAMH PAa3JIUYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€ld OpraHM3MOB B  COOOIIECTBAX,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCMOJIb30BATh COOTBETCTBYIOUIME aAPryMEHThI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO M CUMBOJIUKY JJIsl JIOKa3aTelbCTBa POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CpeJibl OOUTaHUsI, €IMHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTH IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOJIOTUYECKUMU TPOIIECCAMU U SBICHUSMU, AETaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, GOpMYyIUpPYS 1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH MOJYUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  TONYYCHHBIC  pPE3yJNbTaThl HAa  yYCHHUYECKHX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BbIOOp Oynymiedl mpodeccuoHanbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIONIEH  Mpodeccuu U MOPOAOHKEHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIMAX CPEIHET0 MPOo(EeCCHOHAITBHOTO H
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabublie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
http://school-

1 Buonorus xak Hayka 1 0 0 PED.FSEN00™
collection.edu.ru
http://school-

2 JKuBbIe cHCTEMBI M UX U3ydEHHUE 2 0 0 AILLIBEN00 =
collection.edu.ru

3 buonorus kineTkn 2 0 http://www.sbio.info/

XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 http://www.sbio.info/
http://school-

5 Crpoenue e 8 1 4 :

TPOCHHE 1 (QYHKIHH KICTKH collection.edu.ru

6 OOMeH BelecTB U MPEBpaIICHUE SHEPTUH B 9 0 3 http://school-

KJIETKE collection.edu.ru
HacnencrBennas nundopmanus u .

7 A . Gopwau 9 0 1 http://www.sbio.info/

peanuzanus e€ B KJIeTKe

8 JKU3HEHHBIN UK KIETKH 6 0 1 http://bio.1september.ru/
http://school-

9 17 1 3 :

Crpoenue u GyHKIIUU OPraHU3MOB collection.edu.ru
http://school-

10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1 3 )
collection.edu.ru

I'eneTnka — HayKa O HACIEACTBEHHOCTH U .
11 Ve A 2 0 1 http://bio.1september.ru/
W3MEHYMBOCTH OPraHU3MOB
http://school-
12 3aKOHOMEPHOCTH HACIEICTBEHHOCTH 10 0 3

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://www.sbio.info/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://school-

13 3aKOHOMEPHOCTU U3MEHYUBOCTU 6 2 )
collection.edu.ru
14 I'eneruka uesoBeka 3 http://bio.1september.ru/
15 Cenexuusi opraHu3MoB 4 http://bio.1september.ru/
16 BuorexHomorua u cuaTeTUYECKasA OMOJIOTUS 4 1 htt ://S.C hool-
collection.edu.ru
17 PesepBHOE Bpems 1 0 http://bio.1september.ru/
OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 102 27



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 0 0 http://school-
MpeACTaBICHUHN B OMOJIOTHH collection.edu.ru/
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 0 2 http://www.sbio.info
MakponsBotonus U €€ pe3yabTaThl 6 1 0 http://www.sbio.info
[IpoucxoxaeHue u pa3BUTHE KU3HU HA http://school-
4 15 0 3 :
3emiie collection.edu.ru/
5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 1 hit ://S.C hool-
collection.edu.ru/
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0 1 http://www.sbio.info
C OKpY’Karolleu cpenoi
7 Opranu3Msbl ¥ cpesia 0OUTaHUS 0 3 http://bio.1september.ru
8 DKOJIOTHS BUJIOB U TIOMYJISIIII 0 2 http://bio.1september.ru
9 DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE 12 1 1 http://school-
CUCTEMBI collection.edu.ru/
10 buocdepa — rimobanpHas 3KocHCTEMA 6 0 1 http://bio.1september.ru
http://school-
11 UYenoBek n OKpykarolas cpena 6 1 1 collection.edu.ru/
12 PesepBHOE Bpems 8 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 15



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://www.sbio.info/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.sbio.info/
http://bio.1september.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://bio.1september.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus xak KOMILIEKCHAS HayKa U
KaK 9aCTb COBPEMCHHOI'O O6HI€CTBa

02.09.2024

http://bio.1september.ru/

JKuBrie cucTeMBbl U UX CBOMCTBA

04.09.2024

http://bio.1september.ru/

YpoBHEBas OpraHu3aIus ) KUBbIX
CUCTEM

05.09.2024

HcTtopus OTKpBITHS U U3YYEHUS
kietku. Kinertounas teopus

09.09.2024

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosoruun. [IpakTnueckas paboTa
«M3yueHue MeToJ0B KJIETOYHOM
ouosioruu (xpoMmarorpadus,
anekTpodopes, nuddepeHnraibHOe
uentpudyruposanue, [1L[P)»

11.09.2024

http://bio.1september.ru/

XUMHWYECKUM COCTaB KJICTKH.
MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
Ouosioruueckas POJib

12.09.2024

Opranuyeckue BeliecTBa KIeTKH —
6enxu. JlabopaTopnas padorta
«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI»

16.09.2024



http://bio.1september.ru/
http://bio.1september.ru/
http://bio.1september.ru/

CoiicTBa, K1accupuKanys U GyHKIHUH
OenkoB

18.09.2024

Opranuyeckue BEIIeCTBA KJIETKU —
YTJIEBObI

19.09.2024

10

OpFaHI/I‘-IGCKI/Ie BCIICCTBA KIICTKH —
JIMITU ABI

23.09.2024

11

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnas pabota «lccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMIHBIX OPraHU3MOBY

25.09.2024

12

Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

26.09.2024

13

CexBenuponanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

30.09.2024

14

O6061menue o Teme "XuMHUYeCKuit
coctaB kieTkn" KoHTposibHas paboTta
Nel

02.10.2024

15

MeTopl CTPYKTYPHO# OHOJIOTHN

03.10.2024

16

Tune! kierok. [IpokapuoTnyeckas
KJIETKa

07.10.2024

17

CrpoeHne 3yKapuOTUYECKOU KIIETKH.
[IpakTuyeckas padora «M3yueHue
CBOMCTB KJIETOUHOU MEeMOpaHbI»

09.10.2024

18

[ToBepXHOCTHBIN anmapar KJIETKU

10.10.2024




19

OnnomeMOpaHHBIE OPTaHOUIBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBVKEHUS [IUTOTIIIA3MBI B
PaCTUTENLHBIX KIIETKAX)

14.10.2024

20

HOHyaBTOHOMHI)Ie OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, IMIIACTU/IBI.
JlabopaTtopHnas pabota «lccnenoanue
TUTa3MOJIH3a U ICTUIa3MOJIN3a B
PACTUTCIIBHBIX KICTKAX»

16.10.2024

21

HemeMmOpanHbie opraHou bl KJIETKU

17.10.2024

22

Crpoenue u GyHKUIUU Aapa

21.10.2024

23

CpaBHuTeNbHAs XapaKTepPUCTHUKA
KJIETOK 3yKapHoT. JlabopaTopHas
pabora «M3yueHue cTpoeHus KIEeTOK
Pa3IUYHBIX OPraHU3MOBY

23.10.2024

24

O06o0maromuii ypok 1mo Teme
"Ctpoenue knetku" KoHntponabHas
pabota No2

25.10.2024

25

ACCUMWIALINS U TUCCUMIISALINS — JIBE
CTOpoHbI MeTabosn3ma. Tumnsl oOMeHa
BemecT. JJaboparopras paboTa
«3yueHune KaTaauTUIECKOU
AKTUBHOCTH ()epMEHTOB (Ha TpUMepe
aMUIIa3bl WK KaTalasbl)»

06.11.2024

26

DepMeHTAaTUBHBIN XapaKTep peaKun
KJIETOYHOTO MeTaboJm3Ma.
JlaGopatopHas pabota «/3yuenue

07.11.2024




(hepMEHTATUBHOTO PACHICTUICHUS
IIEPOKCHJIA BOJOPOJIA B PACTUTEIIBHBIX
Y JKMBOTHBIX KJIIETKaX»

Benku-akTuBaTopsl U OENKH-

27
WHTHOUTOPEI 11.11.2024
28 ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB 13.11.2024
29 ®DoTOCHHTE3 14.11.2024
XemocuHTe3. JlaboparopHas padoTa
30 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A 18.11.2024
1 XeMOCHHTE32)
AnHaspoOHbIe OpraHu3Mbl. Bk
31 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 20.11.2024
JIBIXaHUS»
32 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPTreTUYECKOro 0OMeHa 21.11.2024
DHeprus MeMOpaHHOTO rpaiueHTa
33 HpOTOHOB.“CI/IHTCB ATO®: pabora 95.11.2024
npoToHHON AT®-cuHTa3bI
34 Peakiuyn MaTpuyHOro CHHTE3a 97 11.2024
35 Tpanckpunius — MaTPUYHBIA CUHTE3
PHK 28.11.2024
36 Tpancisius u e€ 3ranbl

02.12.2024




KoaupoBanue amunokuciot. Posb

37 pubocom B OMoCcHHTE3€e Oenka 04.12.2024
38 Opranuzanus reHomMa y IpoKapuoT 1
JYKapuoT 05.12.2024
39 MonexynspHble MEXaHU3MBbI
IKCIIPECCUU TEHOB Y SYKAPHOT 09.12.2024
Bupycbl — BHEKIIETOUHBIE (DOPMBI
40 YKU3HU U O0JINTaTHBIC TIapa3HTHhI.
[Tpaktuueckas padota «Co3ganue 11.12.2024
MOJICITH BUPYCa»
41 BupycHbie 3a0071eBaHUS YeI0BEKa,
KUBOTHBIX, pACTEHUI 12.12.2024
42 HanoTexnonoruu B 6uonoruu u
MEIULIHE 16.12.2024
43 JKu3zHeHHBIN UK KIeTKH. Perymnsuus
KU3HEHHOTO IHMKJIAa KJIETOK 18.12.2024
44 Martpuunsiii cuate3 JTHK 10.12.2024
O06o0maromuii ypok 1mo Teme
45 "Ku3HenesTenbHOCTh KIETKH"
KOHTpOfI[LHaH paboTa Ne3 23.12.2024
Xpomocowmsl. JlabopaTtopHas pabora
46 «3yueHne XpoMOCOM Ha TOTOBBIX 95.12.2024
MUKpOTpenaparax»
47 Jlenenue KIETKH — MHUTO3 96.12.2024
48 Tunst knetok. Kapuokunes u
nuTokuHes. JJaboparopHas pabora 09.01.2025




«HabmoneHue MyuTO3a B KJIETKaX
KOHYHKA KOpEIIIKa JyKa (Ha TOTOBBIX

MUKpOIpernaparax)»
49 Opranusm Kak eIMHO€ LIEI0e 13.01.2025
50 Txanu pacrenuii. JlabopaTopHas
pabota «M3ydyeHue TkaHel pacTEHUI» 15.01.2025
TkaHU )KUBOTHBIX M YEIOBEKA.
o1 JIa6opvaTopHa51 pabota «3yuenue 16.01.2025
TKaHEH KUBOTHBIX)
Oprassl. CucTeMBI OPraHoOB.
52 JlabopaTtopHnas pabota «3ydyeHue 90.01.2025
OpraHoB I[BETKOBOT'O PACTECHUS
53 Ormopa Tena opraHu3MoB 99 01.2025
54 JIBM>KEHHE OpPraHU3MOB 93.01.2025
55 [Iuranue opraHnu3MoB 97 01.2025
56 [IuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eloBeKa 29.01.2025
57 JIpIxaHue OpraHu3MoB 30.01.2025
58 JIpIxaHKe MO3BOHOYHBIX )KHBOTHBIX U
YeJloBeKa 03.02.2025
59 TpaHcmopT BeliecTB y OpraHu3MoB

05.02.2025




KpoBeHocHas cucteMa No3BOHOYHBIX

60 KUBOTHBIX U YEIIOBEKA 06.02.2025
1 B
6 BIJICJICHUE Y OPTaHU3MOB 10.02.2025
62 3ammTa y opranu3mMoB. IMmyHHas
CHUCTEMa OpraHu3Ma 12.02.2025
63 PazpaxkuMocCTh ¥ peryisimust y
OpraHU3MOB 13.02.2025
I'ymopanbHas peryauus u
4
6 SHIOKPUHHAS CUCTEMa KUBOTHBIX U 17.02.2025
9eoBeKa
65 )
OPMBI Pa3MHOKCHHSI OPTaHU3MOB 19.02.2025
66 II
0JIOBOE Pa3MHOKEHHE 90.02.2025
67 Meii
eHos 24.02.2025
I'amerorenes. O6pazoBaHue U
pa3BUTHE MOJIOBBIX KIETOK.
68 JIab
aboparopnas pabota «3yueHnue 96.02.2025
CTpOEHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
69 NunuBuayansHOoe pa3BUTHE
OpPraHM3MOB — OHTOI'€HE3 27.02.2025
70 3akiiajKa OpraHoB U TKaHEH U3
3apO/IBIILIEBBIX JINCTKOB 03.03.2025
71 Poct u pazButHe )XKUBOTHBIX.
JlaGopatopHas pabota «BrisBieHHe 05.03.2025




IIPHU3HAKOB CXOJACTBA 3apoz[bm1e171
IIO3BOHOYHBIX ) XMBOTHBIX))

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

06.03.2025

73

O6o06matomuii ypok "Opranusm -
equnoe 1enoe" KortponbHas padota
N4

10.03.2025

74

I/ICTOpI/ISI CTaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HAyKH

12.03.2025

75

OCHOBHBIE TOHATHUS Y CHUMBOJIEI
reHetuku. JlabopaTtopnas pabora
«/Ipo3oduna kak 0OBEKT
TCeHETUYECKUX UCCIICTOBAHMID

13.03.2025

76

3aKOHOMEPHOCTH HACJIeI0BaHUS
pU3HaKoB. MoHOTHOpUIHOE
ckpemuBanue. [Ipakruueckas padbota
"N3ydenue pe3yabpTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

17.03.2025

77

HI/ITOHOFI/I‘IGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA

19.03.2025

78

AHaJ'H/I3I/IpyIOH_ICC CKpCIIUBaHHC.
Henonnoe AOMUHHUPOBAHUC

20.03.2025

79

JIurubpuiHoe CKpeluBaHue.
[IpakTnyeckas padora «M3yuenue

31.03.2025




PE3yIbTAaTOB AUTHOPUITHOTO
CKPELIMBAHUA Y APO30(PUITBD»

[uTonornyeckue 0CHOBBI

80 TUTHOPHUTHOTO CKPEIUBAHUS 02.04.2025
81 CuermieHHOe HacIeI0BaHUE MPU3HAKOB 03.04.2025
82 XpOMOCOMHAsI TEOPUS

HACJIeJICTBEHHOCTH 07.04.2025
83 I'eneTnka moma 09.04.2025
84 ['eHOoTHIT KaK MENOCTHAS CUCTEMa 10.04.2025
85 I'eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHui, )KUBOTHBIX U YEJIOBEKA 14.04.2025
86 MN3MeHYnBOCTb MpU3HAKOB. BHibl

W3MCHYHBOCTH 16.04.2025
87 MoaudukanroHHas K3MEHUYNBOCTh 17.04.2025

BapuannoHHbIN psa 1 BapUalMOHHAS

kpuBas. JlaboparopHas paboTa
88 «MccnenoBanne 3aKOHOMEPHOCTEH

MOIU(DUKAITMOHHOW U3MEHYUBOCTH. 21.04.2025

[TocTpoenre BapHaliMOHHOTO Psaa U

BAPUALIMOHHON KPUBON»
89 ['eHOTHIIMYECKAst U3BMEHYUBOCTD.

KomOnHaTHBHAsI H3MEHYUBOCTD 23.04.2025
90 MyrarnmoHHasi HK3MEHYUBOCTb.

IIpaktuyeckas padora «MyTtanuu y 24.04.2025




po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

91

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

28.04.2025

92

I'enernka yenoseka. [IpakTuueckas
pabota «CocTraBlieHHE U aHATU3
POIOCIOBHOM»

30.04.2025

93

MeTto bl MEIUIITMHCKON
TeHEeTHKHU.3HaueHne MeTUITHHCKOI
T€HETHKHU B IPEAOTBPAILICHUHN U
JIEYEHU U TEHETHUECKUX 3a00JI€BaHNI
JeoBeKa

01.05.2025

94

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlaGopaTtopHnas pabora «3y4yeHue
COPTOB KYJIbTYPHBIX PaCTCHUN U TIOPOJT
JOMAITHUAX dKHUBOTHBIX)»

05.05.2025

95

MeTopl ceneKIIMOHHON PabOTHI.
JlaGopaTtopHas pabora «3y4yeHue
METO/IOB CEJIEKIIUU PACTCHUI»

07.05.2025

96

JlocTrKeHHs CeNeKIUU pacTeHUN U
*KUBOTHBIX. [IpakTHueckas pabora
«[IpuBuBKa pacTeHUI»

08.05.2025

97

CoxpaHeHHe, HU3YUYCHHC U
HCIIOJIb30BAHHUEC IT'CHCTUYCCKUX

pecypcoB

12.05.2025

98

Oo6o06maromuit ypok 1o Teme
"TI'enetuxa". KonrponbHas pabora Ne5

14.05.2025




buotexnonorus kak Hayka U OTpacib

99 T 1 1
npousBojicTBa. [IpakTuueckas pabora 15.05.2025
«M3ydenne 00beKTOB OMOTEXHOJIOTHI
100 X 1
POMOCOMHAsI ¥ TeHHAsI HHKCHEPHSI 0 19.05.2025
MenuunHckre OMOTEXHOJIOTHH.
101
0 OcHoBHbIE HanupaBneHI/Is[ 1 0 91.05.2025
CHHTETHYECKOH OHoJIoTHn
102 PesepsHbiit ypok. IloBTOpeHue, 1 0
00001IeHe, cUCTEMATHU3alis 3HAHUI 22.05.2025
BIIEE KOJINY
OBbII{ OJIMYECTBO YACOB I10 102 97

[TPOI'PAMME




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 OBomonmonHas teopust Y. /lapsuna 1 0 0 02.09.2024
) JIBYDKYIITME CHITBI DBOJTIOLIAN BUJIOB TI0 1 0 0
Y. JapBuny 05.09.2024
3 Bopr0a 3a cymecTBoBanue, 1 0 0
€CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD 05.09.2024
4 DopMUPOBAHHE CUHTETUYECKON TEOPHUH 1 0 0
3BOJIIOIIUA 09.09.2024
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1 0 0
MHKPOIBOJIIOIHS ¥ MAKPOIBOJTIOIIHS 12.09.2024
5 [onmynsiuss — sneMeHTapHasi eAMHULIA 1 0 0
3BOJIIOLIUA 12.09.2024
3aKOH reHeTU4eCKOoro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 0 1
pabota «BblIsiBIeHUE U3MEHYUBOCTH Y 16.09.2024
oco0eil 0HOTO BUa»
8 OneMeHTapHble (PaKTOPBI HBOJIOLUU 1 0 0 19.09.2024
D¢ ekt ocnoparens. dpdexr
9 1 0 0
OYTBUIOYHOTO TOPJIBIIIKA 19.09.2024
10 Murpauyu. M30m0uu nonyssuuii: 1 0 0
reorpaduueckas, Ouojgormueckas 23.09.2024




11

EcrectBennslit or0op —
HaMPABJISIOMNNA (PaKTOP IBOFOIHH

26.09.2024

12

[TooBoi#t 0TOOP

26.09.2024

13

[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJFOIIHH.
JlabopaTtopHnas pabota «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

30.09.2024

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: Mopdosoruueckue,
(dbu3moornUecKue, OMOXUMUIECKUE,
noBenieHyeckue. Jlabopartopnas padora
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000pPa3HOCTb»

03.10.2024

15

Bun, ero kpurepun u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE
BHJIOB 110 MOP(HOJIOTHUECKOMY
KPUTEPHIO»

03.10.2024

16

Crpykrypa Buzaa

07.10.2024

17

BunooOpa3oBanue Kak pe3yibTar
MUKPOABOJIIOLIUN

10.10.2024

18

CBs3b MHKPO3BOJIIOLUU U
SIMUACMHUOJIOTNHA

10.10.2024

19

O060611eHne o Teme «MHUKPOIBOJIOLUS
U €€ pe3yJbTaThI»

14.10.2024




Makpossontouus. [laneonTonornueckue

20 METO/IbI U3yUYEHUS IBOJIOLIUU 17.10.2024
21 buoreorpaduueckue MeTOIBI U3ydCHUS
9BOJIIOIUH 17.10.2024
OMOPHOJIOTHYECKUE U CPABHUTEILHO-
22 MOP(OJIOrHIE€CKHE METO Il U3yUEHHUSI 91.10.2024
3BOJIIOLUH
MonekynsipHO-T€HETUYECKHUE,
23 OMOXMMHUYECKHE U MaTeMaTHUECKHe 94.10.2024
METO/IbI H3yICHHSI IBOJTFOIIUN
24 OO6mIre 3aKOHOMEPHOCTH IBOJTIOIIHH. 94.10.2024
o5 HepaBHoMepHOCTH TEMIIOB DBOJIIOLIMH.
AJanTHBHAS paauaIus 07.11.2024
O6o006mmenue mo Teme «MaKpOodIBOITIOIUS
26 I/J\I&ele pe3ynbratel» KoHTposbHas paboTta 07.11.2024
97 HayuHble runoTessl IpOUCXOXKICHUS
JKU3HH Ha 3eMIIe 11.11.2024
)8 JloHay4HBIC MIPEIICTABICHUS O
3apOXKACHUH KU3HU 14.11.2024
29 OCHOBHBIE ATarbl HEOPraHUYECKON
3BOJIIOLIUA 14.11.2024
30 ['mnoTtessl 3apoKaCHUS KUZHU 18.11.2024
31 Uctopus 3emnu 1 METOABI €€ U3yUESHHUS.
JlaGopatopHas pabota «/3ydeHue u 21.11.2024




OIMCAHUE UCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOBY»

HauanbHele 3Tarns! opraHn4ecKkon

32 IBOJIIOLIUH 21.11.2024
33 DBOJIOIHS DYKAPUOT 95 11.2024
OCHOBHBIE ATAITBI 3BOJIOIIUU
34 pacturensHOro Mupa. [IpakTudeckas
pabora «3yyenune ocoOeHHOCTEH 28.11.2024
CTPOCHHUS PACTCHHUI Pa3HBIX OTACTIOBY»
35 OCHOBHBIE ATAITBI 3BOJTIOIIUH JKUBOTHOTO
MHUpa 28.11.2024
OBouroIMs )KUBOTHBIX. [IpakTrueckas
36 pabota «/3yyeHune ocoOeHHOCTEH 02.12.2024
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)
37 Pa3BuTue *u3HM Ha 3emMiie 10 3paMm U
nepuoaam 05.12.2024
38 MaccoBble BBIMUpaHUS —
9KOJIOTUYECKHE KPU3UCHI TIPOILIOTO 05.12.2024
39 CoBpeMeHHbIN HKOJIOTMYECKUN KPU3UC,
€ro 0COOEHHOCTH 09.12.2024
40 CoBpemeHHast cucTeMa OpraHuYecKoro
MIPOIILIIOTO. 12.12.2024
41 OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI
OpraHU3MOB 12.12.2024
42 O6o06menne no teme «IIpoucxoxaeHue
U Pa3BUTHE KU3HU Ha 3eMIIe» 16.12.2024




43

AHTpOII0JIOTHSI — HayKa O 4eJIOBEKE

19.12.2024
44 PasButne npeacrasiaeHui o
MIPOUCXOKICHUHU YEIIOBEKA 19.12.2024
Mecto 4enoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas
4 5 i
3) pabora «3yyenune ocoOeHHOCTEH 93.12.2024
CTPOCHUSI CKeJIeTa YeJIOBEeKa, CBA3aHHBIX
C TIPSIMOXOXKICHUEM)
4
6 JIBuKyIIKe Cujibl aHTpOIIOreHe3a 96.12.2024
47 CooTHolIeHne OMOJIOTHYECKUX U
COIMaTBHBIX ()aKTOPOB B AHTPOTIOTCHE3E 26.12.2024
48 O
CHOBHBIC CTaJIMU aHTPOTIOT€HE3a 09.01.2025
49 I1
AJICOTEHETHKA U TTaJICOTeHOMHKA 09.01.2025
50 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa
13.01.2025
Yenoseueckue packl. [Ipakruyeckas
51 0 n
paboTa « “syquHe IKOJIOTUIECKUX 16.01.2025
aJlanTalui 4eJI0BeKa
59 MeXIMCIUTUITMHAPHBIC METOIbI
AHTPOIOJIOTUHI 16.01.2025
O6o06menne no teme «IIpoucxoxaeHue
53 —
YeloBeKa — aHTPOIIOTEHE3» 90.01.2025

KonTponpHas padota Ne2




54

3apoKIeHUE U Pa3BUTHUE IKOJIOTUU

23.01.2025

55

Mertoap! 3xkonoruu. Jlabopatopuas
paboTa «M3ydyeHue MeTo10B
IKOJIOTMYECKUX UCCIICIOBAHMID)

23.01.2025

56

3HayeHne YKOJOTHYECKUX 3HAHUN IS
JejoBeKa. D

27.01.2025

57

DKkojorudeckue pakTopsl

30.01.2025

58

Abuotuueckue paktopsl. CBET Kak
skosiornueckuii paxrop. Jlaboparopnas
pabora «BpisiBneHue nprucnocooieHuit
OPraHu3MOB K BIIUSTHUIO CBETa»

30.01.2025

59

Abuotndeckue aktopsl. Temmneparypa
KaK KOJOTUYECKUHA (PaKTop.
JlabopaTtopHas pabota «BrisiBIeHne
MIPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHHIO TEMIIEPATyphI»

03.02.2025

60

AbGuoTtndeckue (axkTopsl. BiaxxHoCTh
KaK 9KOJIOTUYECKUN (haKTop.
JlabopatopHasi paboTa « AHATOMHYECKHE
0COOCHHOCTH PAaCTEHUI U3 Pa3HBIX MECT
oOuTaHUs»

06.02.2025

61

00001eHue 1Mo TeMe «DKOJIOTUI —
HayKa O B3aMMOOTHOIICHUSX
OPraHU3MOBY

06.02.2025

62

Cpenbl 0OuTaHUS OPraHU3MOB

10.02.2025




63

buosornueckue puTMsl

13.02.2025
64 XKuznennsie GopMbI OpraHU3MOB 13.02.2025
65 buoTtnueckue hakropsr 17.02.2025
3HaueHue OMOTUYECKUX
66 B3aUMOJICHCTBHUH JIJISl CYIIIECTBOBAHHUS 90.02.2025
OpraHU3MOB B cpezie 00UTaHus
67 O6061eHue o reMe «Opraiu3msl U
cpena oOuTaHUs 20.02.2025
68 DKOJIOTUYECKHE XapaKTEPUCTUKH
TIOTTYJISIIH 24.02.2025
OCHOBHBIE TIOKA3aTENIH MOMYJISALNH:
69 YUCJICHHOCTb, IJIOTHOCTbh, BO3pACTHAS U 97 02.2025
MI0JIOBAs CTPYKTYypa
OCHOBHBIE IIOKA3aTENIH MOMYJISALNH:
70 POXKIaEMOCTb, TPUPOCT, TEMI POCTAa, 97 02.2025
CMEPTHOCTb, MUTPALIUU
71 DKosiornyeckas CTpyKTypa HOMYJISLUH 03.03.2025
72 JluHaMuKa HOMYJISILUU U €€ perysius 06.03.2025
73 KpuBsle pocTa YMCICHHOCTH NMOMYJISALUH.
KpuBbie BeIKMBaHUSA 06.03.2025
74 DKosornyeckas HUIIA BUAA.
JIaGoparopHas paboTa 10.03.2025




«[IpucnocobneHust ceMsiH pacTeHuU K

pacceneHuio»
7 B 7
5 W]l KaK CHCTeMa TOITYJISIIII 13.03.2025
76 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALAN )KHBOTHBIX 13.03.2025
77 Co00111€CTBO OPraHU3MOB — OHOIIEHO3 17.03.2025
78 DKocucTeMa Kak OTKPBITask CHCTeMa
20.03.2025
79 KpyroBopoT BeIIecTsB U MOTOK SHEPTHH B
9KOCHCTEME 20.03.2025
80 OCHOBHBIC TIOKa3aTEIN IKOCHCTEMBI 31.03.2025
81 DKOJIOTHYECKUE TTUPAMHUIBI 03.04.2025
82 N3menenus cooO1ecTs — CyKIeCCUH 03.04.2025
[IpupoaHbIe 3KOCHCTEMBI. DKOCHUCTEMBI
83 03€p U peK. DKOCUCTEMBI MOpEN U 07.04.2025
OKEaHOB
[IpupoaHbIe 3KOCHCTEMBI. DKOCHUCTEMBI
84 .
TYHJIp, JIECOB, CTENEH, MyCThIHb 10.04.2025
85 AHTpPOIIOT€HHBIE KOCUCTEMBI 10.04.2025
YpboakocucteMmsl. [Ipaktudeckas
86 pabota «M3ydyeHue u onucaHue 14.04.2025

ypOOIKOCUCTEMBD»




3aKOHOMEPHOCTH (HOPMUPOBAHUS

87 OCHOBHBIX B3aMMO/ICHCTBHI OPTaHU3MOB 17.04.2025

B DKOCHCTEMAaxX

MexaHu3Mbl BO3IEHCTBUSA 3arpsI3HEHAN
88 pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM,

OpraHU3MEHHOM, MOMYJSIIUOHHOM U 17.04.2025

HKOCHCTEMHOM YPOBHSIX

O0006111eHNE TT0 TEME «IKOJIOTHS BUIOB

i K 0

89 I:;I nomyssiiuiny KoHTposibHas padoTa N 91.04.2025
90 buocdepa — obuiennanerapHas

o0oJt0uka 3eMiun 24.04.2025
91 VYuenue B. U. Bepnanckoro o 6uocdepe 94.04.2025
92 3aKOHOMEPHOCTH CYIIIECTBOBAHHS

orocdepsl 28.04.2025
03 KpyroBopoTsl BemecTs u

OMOreOXMMHUYECKHUE IUKIIBI 05.05.2025
94 3oHaNBHOCTH OMocdepbl. OCHOBHBIC

OMOMBI CyIIN 08.05.2025
95 i 0

YcroitunBoCTh OHOCHEpHI 08.05.2025
96 DKOJIOTHYEeCKHE KPU3UCHI U UX TPUUHHBI 12.05.2025
97 BozneiicTBue uenoBeka Ha 6nochepy 15.05.2025

AHTpOTIOT€HHOE BO3/ICHCTBHE HA
98 . .

PaCTUTENBHBIN U KUBOTHBIN MUP 15.05.2025




O606menue o Teme «buocepa —

99 0 K 1
rio0anbHas skocucteMa» KoHntponbHast 0 19.05.2025
pabota Ne 4
100 1
Oxpana npupoIs! 0 99 05.2025
101 OCHOBHBIE TIPUHIUIIBI YCTOHYIHBOTO 1 0
Pa3BUTHS YEJIOBEUECTBA U MTPUPO/IBI 22.05.2025
ParmonanbsHOE TPUPOIOTIONB30BAHUE U
102 0 1
COXpaHEeHHEe OMOJIOTUYECKOTO 0 96.05.2025
pazHooOpa3zus 3emin
BIIEE KOJIMYECTBO YACOB
OBII] OJI CTBO YACOB I10 102 15

[TPOI'PAMME




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyornios A.M. u
npyrue; noj penakuueit I[laceunnka B.B., AkiimonepHoe o0uiecTBo
«3narensctBo «IIpocBemenue»s buonorus, 11 knace/ Ilaceunuk B.B.,
Kamenckuit A.A., PyoiioB A.M. u npyrue; non peaakmueit [laceunuka B.B.,

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBGIII@HI/Ie»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

MurakoBa. bruosorus. Pertenue 3agad mo reaeruke. 10 kimacc. YueOHOoe
nocobue

MumakoBa Bairentunna Hukomaesua buosnorus. 10 kimace. MeTtoqnueckoe

rmocooue

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://school-collection.edu.ru/

http://www.sbio.info/

http://bio.1september.ru/



