


MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBanus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduibHbie
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHuM IpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil 0o0y4aromMuXcss U CTUMYJIUPOBAHHEM
UHTEpeca K KOHKPETHOW 00JlacTh HAy4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
e M 3ajadax Mu3ydeHus ydyeOHoro mpenmera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s13aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, ET0
CTPYKTYpHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpenesieHne 1o Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3pPAaCTHBIX OCOOCHHOCTEW oOydaromuxcs. B mporpamme mo Ouonoruu
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HAIpaBJICHHOCTh Ha MOCJIEAYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM o0Opa3e >KHW3HHM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
IIporpaMme Mo OHOJOrMU TaKXKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peamuzanuu TpedboBaHuit PI'OC COO K MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHOM  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHIO COJCp)XKaHUs OHOJIOTHMYECKOr0 0Opa3oBaHUsA Ha
YpPOBHE CpeaHEro o01iero oopa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OWOJIOrMHM, SMOPHOJIOTHMM M OHOJIOTMU pPa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMOJIOrMYecKOro  oOpa3oBaHUsT B By3aX M OpTaHU3alMSAX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIET CUCTEMA
OMOJIOTMYECKUX  3HAHWM, TMOJYYEHHBIX TMPU U3YYEHUH  OOYyUYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kimaccax 3TH 3HaHMS TMOJIy4arOT pasBuTHe. Tak,
pacuiupeHbl U yriayOJieHbl OWOJOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mporpamMMmbl 1o ydeOHOMYy Tmipeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, BOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3HooOpasus 1utaHetel. Tak, B 10 kiacce
U3YYalOTCS. OCHOBBI MOJICKYJISIPHOW W KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uenoBeka. B 11 kmacce wu3ydaroTcs SBOITIONHMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, WJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAJIHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COACP>KaHUM MPOTrpaMMbl
1o OUOJOTUU MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBJICHUSI U PA3BUTHS
TOW WIM HMHOW oOJacTh OWOJOTHUM, BKIAJOM OTEUECTBEHHBIX U 3apyOeiKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBNAJICHHE  OOyYalOIIMMHCA  3HAHUSAMH O  CTPYKTYpHO-(PYHKIMOHATHHON
OpraHM3allud >KUBBIX CHCTEM pa3HOrO0 paHra ¥ NpuoOpeTeHrue yMEHUH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOODPY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

JlocTkeHne 1enu  u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIeUrBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOEHHE O0OYYarOIMMUCS CHCTEMbI OMOJIOTHYECKHX 3HAHWI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHIEMIIUIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjiaX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIMXCS C METOJaMU TIO3HAHHS JKUBOH TMPUPOJIBIL:
MCCIIEJIOBATEIbCKUMU  METOJaMH  OHWOJIOTHYECKUX HayK (MOJICKYJSIDHOH W
KJIETOYHON OHOJOTHMH, HSMOPHUOJIOTUU U OHOJOTUM PA3BUTHS, TEHETUKH W
CEeJICKIIUU, OWOTEXHOJOTUHM M CHUHTETUYECKOM OHOJIOTMH, TaJIeOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEIbHOTO  TPOBEJAEHUST  OMOJIOTMYECKHUX
UccleloBaHUd B JabopaTopud W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMAIIMIO; TOIH30BaATHCS
OMOJIOTMYECKON TEPMHHOJIOTHEH W CHUMBOJIMKOW; YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMUYECKHUMU U  OIKOJIOTHYECKUMU
npobiieMaMy 4YeJOBEYECTBA; OLEHUBATh IOCIEICTBHUS CBOEH NEATENbHOCTH II0
OTHOILIEHUIO K OKpY)Kalolled NPUPOAHON cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBATH MW  COONIOATH  MEPBI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW >KM3HECATEIHPHOCTA B YPE3BBIUANHBIX
CUTyallUsiX TMPUPOAHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAyYHBIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y O0yYaIOUIUXCA WHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpOIECCe 3HAKOMCTBA C BBLAAIOMIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIICIOBAaHUSAMH B OHWOJIOTHH, PEIIaeMbIMH €0 MpOoOJIeMaMH, METOAOJIOTHEH
OMOJIOrNYECKOTO UCCIICJIOBAHMUA, POBEIACHHUS AKCMIEPUMEHTAIbHBIX
MCCIICIOBAHHUN, PEIICHUs] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00Yy4aroUIMXCs LIEHHOCTHOTO OTHOIIEHUS K *KUBOW MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U SABJIEHUSAM; (POPMUPOBAHUE FKOJIOTUUYECKOM,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, IKOCUCTEM, OHOC(hEphl), COXpaHEHUHU COOCTBEHHOTO 3JJ0POBbS U 370POBbS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NporIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYANMHBIX CUTYyaLHX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYCCKUX 3HAHUW U YMEHUH B MTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOOMpPENENeHNI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YIIIyOJIEeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

OT60op opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOY4YEHHUS OMOJIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJIKEHHE OMOJOTrMYEeCKOro 00pa3oBaHUs B  OpraHU3alUSgX CPEIHETrO
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O0s13aTeIBLHBIM YCIIOBHEM MPU O0YUICHUH OMOJIOTHH Ha YriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJEHUE Ta0OpaTOPHBIX M TMpakTHUUeckux pabor. Takke ywactue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMNPEACNSICTCS Y4YUTEIeM Ha OCHOBE  HMMEIONIUXCS
MaTepHATbHO-TEXHHUYECKUX PECYPCOB U MECTHBIX IPUPOJTHBIX YCIOBHUH.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUsSI — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3zBUTHUs
Ouonornu.  buonmornueckue HaykM W H3y4yaeMble ~HUMH  TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICJAOBAaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

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

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKupble cucTemMbl Kak mpeaMeT u3ydeHust Ouonoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOIO COCTaBa, JAHCKPETHOCTh U ILEIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIPOU3BECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBLIN, OpTraHU3MEHHBIM, MOMYJISIIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaroniye >KMBbl€ CUCTEMBI HA PAa3HBIX YPOBHSX OPraHU3aLIHH.

N3yuenue xuBbIX cucteM. MeTtonbl Ouonmormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsAaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pPe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMM KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  o0OpyJdoBaHHME IS IPOBEICHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METONOB MPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAS €AWHHUIIA JKUBOro. McTtopus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Kinerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKEHHS COBPEMEHHOM KIETOUHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHnue @uKcupo8anHulx
K1emok. DNEeKTpoHHass MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnunel 1 cxembl: «CBETOBOM MHUKPOCKOT, «DIEKTPOHHBI MHUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOS EHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumn4yeckasi OpraHu3anus KJICTKU

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TETUIOPETYNSuu. MuHepalbHbIE BEIIECTBA KJICTKH, WX OHOJIOTHYECKas
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNTU]Has CBs3b. BrTopuuHas, TpeTuuyHasi, 4YeTBEpPTUUHAsS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBa  YIJIEBOJIOB.
buonoruyeckue pyHKIMH YIIIEBOIOB.

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

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IlpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pyukiuu JHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE U OMO(DU3UYECKUE HCCIEAOBAHMS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, x. Yorcon, ®@. Kpuk, M. Yuikunc, P. @paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUX JJIEMEHTOB B HEKHUBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabnmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysnsl BOAbl», «BemectBa B coctaBe opraHu3moB», «CTpoeHue
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEnHOBBIE KUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XuMUdecKas 1mocyia 1 000py/10BaHuUe.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: »JyKapuoTHueckass U mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Ctpoenue u (YHKITMOHUPOBAHUE 3YKapUOTUYECKOU KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmeMOpansl. PabGoTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (aronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa ¥ GyHKIIMH KJIECTOYHOU CTEHKU PACTEHUM, TpuOOB.

[utomnazma. [uto3omns. Llutockenet. JIBrxenue muroriasmMbel. OpraHouibl
KiIeTkd. OaHOMEeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TPaHYJISIPHOTO PETUKYTyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuit  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kinerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  TJIACTHABI  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonasl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKHU. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. MukpoTpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nuToruiasmel.  Llentpuons. berku, accoyuupoganmvie ¢ MuKpoguiamenmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHUOIJa3Ma, SJIPBIIIKU, UX CTPOCHUE U
bynakiuu. Anepueii 0enkoBbIE MaTpuKce. [IpocTpaHCTBEHHOE pACIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — TUCTOHBL. JluHamuxa s0epHou 000a0uKku 6 mumo3se. HoepHbiil
mpancnopm.

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

JdeMoHcTpanuu



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

Tabmuiel U cxembl: «CTpoeHHE HYKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTelbHOM — KIeTku», «CTpoeHue
MUTOXOHJIpUMY, «A1poy, «CTpoeHne NpoKapuoOTUUECKON KIETKI.

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

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTnueckas padora «/3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBI.

JlaGopaTtopnas padora «lccnenoBaHue IuiasMoiid3a M JeIuia3Mosin3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIN XapakTep peakiui KJIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBuuHbIi CHHTE3 OpPraHUYECKUX BEECTB B KileTke. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpoOLECCe
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munor
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHNE XEMOCHUHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBlI. Ortansl SHEPreTUYECKOTO oOMmeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICIICHUE TITFOKO3HI.

buonornueckoe okucieHne, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnou AT®-cunmaswvl. IlpeumyniecTBa a’poOHOTO MYTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3», «DHEpreTudeckuit oomen», «bruocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WIHM KaTalasbl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

Tema 7. HaciencrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomupoBanuwe amuHOKHCIOT. Pons pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHoOT. Perynsiusi akTUBHOCTH T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. MaHo). Monekynsaprvle mexanuzmvl IKCHPEeCccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTke. KileTounbiii roMeocTas.

Bupycel — HexeTounbie (GOpMBI )KH3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHE
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKusHeHHblU YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pacteruit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananusz o6onvuux maccusos («bigdatar)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunrtes Oenkay, «l'eHeTnueckuit kon», «Bupycs,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. Huarepdaza u muTo3.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBATUBHBIA  CUHTE3, aHTUIIAPAIUICIBHOCTb.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Henenue xnetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

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

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
ru0eb — arorTos.

Knerounoe smpo, Xpomocombl, (GyHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJTHK».

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

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIIETKaX KOHYMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKIUM OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCIIH, APYTr€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusMa. TKaHW, OpraHsl H
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHasd,
MMOKPOBHAsI, MPOBOJSAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YEJOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pPacMoJIOKEHHS TKaHEeW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHHU ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. J[BMIKEHHME MHOT'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MblleyHas cuctemMa. Pedrekc. CkeneTHbie MBI U UX padoTa.

IIutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue kxuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOUHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAPUTEIBLHOrO TpakTa. [IumesBapurensHble xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTenpHas HOBEPXHOCTb.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y XKUBOTHbIX. KpoBeHOoCHas cucreMa W €€ Oprassl.
KpoBeHocHast cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABl M KpOBb. Kpyrum KpoBooOpaimieHus. IBOJTIOIHUOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryisanus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3MbI pabOThI OPraHOB BBIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cucTeMaMu. Boiienenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEHIIUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3auThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPaJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M npuoOpeTEéHHBIN creunduueckuii
UMMYHUTET. Teopusi KIOHaNbHO-cesieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe U perymsauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pedexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [unortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctems», «CTpoeHue cTediisn»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurensHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cUcTeMa», «ODHJIOKpPUHHAs cuctema», «CTpOEHHE MBIIIIBIY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEeBOro uepssi», «HepBHas
cucreMa poio», «HepBHas cuctema gsarymku», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHUEe: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIpENnapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHHW pa3HBIX OTHEJIOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opyI0BaHME JJIsI JEMOHCTPAIMU TOYBEHHOT'O ¥ BO3YIITHOTO MTUTAHUS PACTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OPTraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTaTUBHOE) W
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHrosep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 U €ro MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Hl.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHuHe
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramuum >MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposeannoe u HedepmuHuposanHoe OpobaeHue. bracmyna, munvi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinus). 3akiiajika OpraHoB M TKaHEH U3 3apobIIIEBbIX JUCTKOB. B3auMHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'eHOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pasButue xuBoTHBIX. [locTomOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojlorndyeckoe 3HauY€HHE MPSIMOrO U HEHPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PEryJSIUU POCTa )KUBOTHBIX U YyesnoBeka. CTaguu mocTaMOpHOHAIIBHOTO pa3BUTHUSA
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue CHop B IIpollecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

IToptperst: C. I'. HaBamun, X. [lInemas.

Tabnuupel u cxembl: «BereratmBHOe pa3mMHOXkeHUE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHne ruapel», «Meio3», «Xpomocombl», «I['amerorenes», «CTpoeHHE
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaJUM OHTOreHe3ayn, «lIpsamoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX pacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KU3HEHHBIW LHUKI MXa», <«KHU3HEHHBIM  IUKI
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BblABIEHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX JKHBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

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

Hctopust craHoOBiIEeHHs] W pa3BUTHUS TEHETUKH Kak Hayku. Paboter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE T€HETUYECKNE MOHATHS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



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

JdemoHcTpanuun

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

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTopHass pabdora «J/lpo3oduna kKak OOBEKT TE€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooO0pasusi rTuOpUA0B MepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paculeIuIeHUsT NPU3HAKOB. l[uTonormyeckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiennenue npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpeuuBanue. Tpetuil 3akoH MeHenst — 3aK0OH He3aBUCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAacCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBIN MEXaHU3M OMNpPEAEICHUs MoJia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3UOJOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHI3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuipbl u cxemsl: «llepBoiit u BTOpoil 3akoHbl Menaens», « Tpetuii 3akoH
Mengaens», «AHaIHM3HpyrOLIEe CKpelMBaHuey», «HemomHoe paomuHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodpunb»y, «KapuoTunm MOTULBY,
«MHOKECTBEHHBIN aienn3m», «B3anMoaeiCTBUE TCHOB).

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
TUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JNEMOHCTpAallMd CLEIUICHHOTO HACJIEAOBAaHUSl MPU3HAKOB, CBETOBONM MHUKPOCKOII,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckass padora «M3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACJICICTBECHHAs U HACJICACTBECHHAS.

MopaudukanuonHas HM3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHON M3MEHYMBOCTH. HopMa peaknuum npuszHaka. BapuarmoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
M3MCHUYHMBOCTH.

I'enoTunuueckass U3MEeHUMBOCTh. CBOMCTBA M'eHOTUINYECKONM U3MEHYHUBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIPOIlECC — OCHOBA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buapl MyTanuii: Te€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M  HMHAYIHMPOBAHHBIE MYyTaluu. SaepHbie "
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnenctBeHHo m3menuuBocth (H.W. BaBuiioB). BHesnepHass U3MEHUMBOCTHh U
HaCJICJICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmunibl u  cxembl: «Buabl u3MeHUHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MECHYHUBOCTDY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIH,
puUCyHKH (poTorpaduu) KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

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

IIpakTuueckass padora «Myrtamuun y J1po3oduibl (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMeHHOe ONpeaeICHNE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKOM T€HETUKU B MPEAOTBPAIICHUM U JICYCHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYyIbTupoBaHue. CTBOJIOBBIE
kieTku. [[oHATHE «TE€HETUYECKOro rpy3a». ITUUYECKHE ACIEKThl MCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

'enetnueckre (akTOpbl TOBBIIMIEHHONW YYBCTBUTEIBHOCTH YeEJIOBEKAa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBekay, «I eHeTndyeckue 3a00JeBaHUs YETIOBEKay.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKaiusi U CeJeKUusA. 3apoKJICHHUE CEJIEKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. PoJb cenekuuu B CO31aHUM COPTOB PACTEHUM WU IOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metonpl ceneKnuoHHON paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaJTbHBIN. OTtanel KOMOMHAIIMOHHOMN CCJICKIINU. HUcnwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIIEKIMOHHOW  paboOThI.
PannanimoHHplil 1 XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallUil y KYJbTYPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[Tonyuenue MIOJIUTLIIOUIOB. BuyTtpuBnnoBas rudopuIn3aIus.
bnuskopoacTBeHHOEe — cKkpemniuBaHue, WM uHOpuauHr.  HepopacTBeHHoe
CKpellluBaHue, Wik ayropuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. IIpeogonenue Oecruonus
MEKBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PAaCTCHUN U KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHue U M3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yeax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, 1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUIN U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHMS CEJICKIIMHM pPACTEHUM U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buoTexH0JI0rUs U CHHTETHYECKAs OHOJIOTUs

OOBEKTHI, MCTHOJIB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEpPUCTHUKA. TpanumonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeNME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
texHosnorui. [IponsBoacTBO Oelika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTHM M MHCTPYMEHTOB LIEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHUS] OPraHU3MOB H MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuoOanku. Comaruueckass TruOpuaAu3anuvs W COMaTUYECKUHN
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 meouyuHne. VICKYCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SUIEKIETOK U KIOHUPOBAHHUE >KMBOTHBIX. METOJI TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonocuu 0300p06IeHs, KYIbMUSUPOBaHUsl U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBI CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceenuvix opeanuszmos.
JlocTvKeHUsT M TMEePCHEKTUBBI  XPOMOCOMHOM UM TEHHOM  MHXEHEPHH.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [TLHP-
TUarHocTuka. MeTaboJOMHBIN aHanu3, TEHOLICHTPUUECKHM aHaIu3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIIaMEHTaTbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTUM, CO3/IaHHUsS KOMILJIEKCHBIX
TKaHEeW coYeTaHHMEeM TEXHOJOTUH TpEXMEepHOro OMONMpHHTHHra U ckaddonaunra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
dbyaknuonupoBanuss PHK-comepxkaiiux BHPYCOB, BBI3BIBAIONINX 0CO00 OIACHBIE
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnuiel u cxembl: «HMcnonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

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

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
onosoruu

OpomonroHHas teopus Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBECHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAaHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOP).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

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

Tabmuelt u  cxembl: «Cucrtema xuBod mnpupoasl (o K. Jlunuero)y,
«Jlectnuna xuBBIX cymectB (o Jlamapky)», «MexaHnusm (HopMHUpPOBaHUS
OpucrocoOsieHnid y pacTeHuidi W KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta nmyremectsust U. Jlapsuna», «Haxonku Y. JlapBunay, «®@opmbl O0OpPHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KamycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuHy)», «CxXxema COOTHOIICHUSI JBMXXYIIUX CHJ SBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas equHuLa 3BooUUA. COBpEMEHHBIE METObI
OLICHKH TEHETHYECKOTO pa3HooOpa3usi W CTPYKTYphl mnonyisuuil. M3menenue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUKYIIKME CHUJIbI) HBOJIONUH. MyTarmOHHBIN
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Ipeiid reHOB — ciydailiHbIC
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatens. Jgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
borvuwux U  Mmanvlx  nonyuAyusx.  Mwurpanuu.  V30msmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Orojorndeckas (penpoayKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] 'KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3nukHOBeHHME ~ mpuCnOCcOONeHW y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl nmpucmocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dbusmnonornueckue,  OMOXUMHUYECKHE,  MOBeleHueckue.  OTHOCUTENBbHOCTh
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTatr
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: ajomaTpUYECcKoe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MT'HOBEHHOE» (monuIIoOnAN3aIIuS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6rMopazHooOpasusi. MUKpPOIBOJIOIMS U KOIBOJIOIMUS Mapa3uTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHUla», «CxeMa MposBIeHUs 3akoHa Xapau—BaitnOepray, «/IBmxkymime
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoiy, «IlomynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JEHUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbOBI 3a CYIECTBOBAHUE,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buna», «Bunsl-nBoiiHnkn», «CTpyKTypa BUAa B
npuponae», «Crnocobsl BUa000pazoBanus», «['eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBINICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUIY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUM HACEKOMBIX, Uydelia MTUIl |
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUH OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BbIsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00PA3ZHOCTD.

JlabopaTtopHass paGora «CpaBHEeHHE BHIOB 10 MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: sBoyrouuu. Ilepexonneie ¢GopMbl U (PUIOTEHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bupibi-
SHJEMUKHU U PEJIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObl H3YyUYECHHS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJIEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHue  METOJbl  M3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOEHUS (PUIOTeHETHUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvt yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdemoHcTpanumn

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

Tabmumpl 1 cxembl: «DUITOTCHETUYSCKUN Pl JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanmpHble cTaauu SMOPUOHAIBHOTO Pa3BUTHS TMO3BOHOUYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaPaBJICHUS dBOJIOLHUNY, «OO0IIHE 3aKOHOMEPHOCTU IBOJIIOIIUNY.

O6opynoBaHue: KOJJIEKIIUU, repOapuu, MYISDKM HCKOMAeMbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJTOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HKM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTpOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIx. XonjaeitHa, reHeTHuecKas Tunores3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnm u meroapl e€ wu3ydeHus. Vickomaemble OpraHuyeckKue
octaTku. ['eoxpoHosmoruss u e wmeroabl. OTHOCUTENbHAS U a0OCONIOTHAS
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Havanpnble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME © ABOMIOLMUA
NEPBBIX KIETOK. DBotoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHaJOr MEepPBbIX Ha 3emile COOOIIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOUHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOUMU BbICHIMX pacTeHUH. OCHOBHBIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
NI03BOHOYHBIMU KUBOTHBIMHU CYIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoieccoB. llosiBneHne MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbIM cOCcTaB aTMOC(hEpHI.

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

CoBpemeHnHasi cuctemMa opraHudeckoro mupa. [lpuHiunel knaccudukammm
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHUE BUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHuss», «Oprasbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KHIlIEUHOMOIOCTHBIEY,
«IInockue YyepBUY, «YaeHucToHOrMEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spe», «Pa3zBuTHe KU3HU B MPOTEPO3OUCKON 3pey, «Pa3Butue )XKU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJIFOCKOB, KOJJIEKIUU
WUIJIOKOXKHUX, CKEJIEThl T[MO3BOHOYHBIX JKMBOTHBIX, YyYe€lla MTUI] U 3BEpel,
KOJUIEKIIMA OKAMEHEIJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgabdopatopHas pabora «MoaeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHuWe M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTICJIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Penurunosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKMBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiume cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATbHBIC.
CooTHoIieHNe OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U PaHHUE MOHTUABI — OOIIKE MPEIKH YeIOBEKOOOPAa3HbIX 00€3bsiH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YenoBeK HeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBAaTOpUaJbHAas),  MOHTOJOUIHAsS
(a3maTcko-amepukaHckas). Bpems u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTBO  4yenoBeueckux pac. HayuyHas  HECOCTOSITEIBHOCTh  pacu3Ma.
[IprcniocoONEHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apeiida reHOB Ha MOPQOJOTHIO U
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TMOMYyNsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue K03BOIIONUH OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIINE CUIIBI aHTPOIIOTEHE3a», «IBOJIOIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonutek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeAMETOB  MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadum HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBEeKa M uepena MIHMMIIaH3€, MOJEIb KHCTH YEJIOBEKA W KHUCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHue s3KOTOTMUECKUX afanTaluid YeJI0BEKa .

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue u pazputhe skojgoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepnoBa, 3. I'ekkensa, A. Tencnu, B. H. Cykauépa. Paznensl u 3agauun
3KoJIOruU. CBsI3b 3KOJOTUU C IPYTUMU HAYKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUM I  YEJOBEKA. JKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorun», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Kinaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O01me
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak sKonorudeckuit ¢dakrop. JleiictBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmepatypa Kak »dKoJioTHUecKHi ¢akTop. JlelcTBue Temmeparypsl Ha
opranu3mbl. [ToHKUIOTEpPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
noj/Iep ka0 BogHOTO Oanmanca. Knaccudukamus pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus KUBOTHBIX K N3MEHEHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTU cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE PUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznennsie (HOpMbI paCTEeHUI: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dadpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl U cxembl: «Okoyiorndeckue (GakTopel», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacteHuil», <«OKuszHeHHble  (DOPMBI  KHUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repbapuyd pacTEHUH W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO DPA3JIMYHBIX OKOJIOTHYECKUX (PaKTOpOB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydelsia ITHUIl M 3BEpeil, repdbapun
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUW >KU3HH, TepOapuu u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO CBETA».

JlaGoparopHasi pabora «BpIssBIeHHE NPUCITOCOOJIECHUM OPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTH PpACTCHHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOAHOPOJHOCTH Cpeibl, Pu3nueckux 0apbepoB U
0COOEHHOCTEWM OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNM MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



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

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMUKY NoNyJisiiuud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsuuss YUCICHHOCTH NOMYJALUNA: poiib (HaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUEcKON HUIEe Buaa. MectooOutanue. MHoroMepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas u peaau3oBaHHAS HUIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «DKOJOTHYECKHE XapaKTePUCTHKU  TOIMYJISIIHI,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMu», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss ceMssH  pacTeHMH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa Kak OTKpbiTas cucrema (A. [Ix. Tencnn). OyHKUMOHAIbHBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CeTH. AOHMOTHYECKHE OJIOKH
skocucTeM. [10uBbI U Wbl B 3KocucTemMax. KpyroBopoTr BEmecTB 1 MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpanienHble 3aKOHOMEpHBIE CMEHBI cO00IIeCTB — cykueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX NPUYUHBL. AHTPONOIE€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03Ep U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€co8, cmeneu, nyCcmbitb.

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

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
bnaopa u ¢ayna. CunanTponuzauus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 PyHKyuUoHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMHU SKOCUCTEMaMH. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISIUNA M SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUA  AHMPONO2EHHO20  B030€UCMBUSL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOIrO Jieca», «DyHKIIMOHAIbHbBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«OKonoruyeckas nmupaMmua OMoMacch», «IKOJOTHYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccTaHOBIEHUE Jeca Mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

Oo6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBApUYM KaK MOJIEIb
KOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMbDY.

JlabopaTtopHas pabora «l3ydyenune paszHoOOpasus MEIKUX TIOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

JKCKypcusi «IKCKypcHsl B TUIIMYHBIA OnoreoieHo3 (B 1yOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

IKCKypcusi «DKCKYpCUs B arpo’KocUcTeMy (Ha MOJ€ WM B TEIIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



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

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onocheprbl. OcobeHHocTH OHochepbl Kak
rJ100aIbHOM 3KocHucTeMbl. J{MHaMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIIHU:
TYHJIpa, XBOWHbIE JIeCca, CMEUIaHHBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA,

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrinepona B mpuposae», «KpyroBopor kuciopoga B MpupoOJe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemanasiii jgec», «IIMpoKOIMCTBEHHbBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKUE KpU3UChI M WX TNpUYMHBIL. Bo3neicTBue dYenoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIA U >KMBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA U MPUPOJBI.
PanponanbHOE€  NpPUPOJONOJB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOrOo
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaioweri u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeabunumayuu dKocucmem U cnocob6o8 060pbbbl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOJENH yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

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

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTaBJISIONINE: OCO3HAHUE OO0YYarOIUMHUCS POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumiue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W MCTOPUYECKHX TPATUIMK Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYCCKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHHS, CAMOBOCIIMTaHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOIOPAJKY, YEJTOBEKY TPyAa U CTapUIEeMy IMOKOJICHUIO,
B3aMMHOTO YBa)KEHUsS, OEpPEKHOTO OTHOIICHHUS K KYJIbTYpHOMY HACJICAHIO H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YUYAIOIIMXCS PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIBHOCTU B MPOILIECCE pea3allid OCHOBHBIX HAaINpaBIICHUI
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

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

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBakKeHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

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

FOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTINTAHMS

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOILJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM MPUPOIBL,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BUTHE OWOJIOTMH, TOHMUMAaHHUS 3HAYCHHsS OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTEISAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHHMSA KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YU

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATUS BPEIHBIX MPUBBIUEK (yHOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CaAMOCTOSITEIBHO
BBIIIOJIHSITh TAKYIO IE€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BaHHMIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXHBIX MOCIEACTBUMA NJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HAaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHNEM  (COONIOICHWE  TIpaBWJI  TIOBEACHHWS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaKk HayKH, OCO3HaHUS e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOIO HAYYHOTO MBIIUICHHUS, CO3JaHUU IIEJTOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW NHBHIM3AINU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieyeHusi  Mmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
MCIIOJIb30BAHUIO TMPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHON TPaMOTHOCTH OOydYarommxcs, GopMUpyeMOit
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHHS SIBIICHUW OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHUE JieJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHUS HAa OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOW IEATEIbHOCTH, TOTOBHOCTH OCYIIIECCTBIIATH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh U  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHpa U CHeudUuKy METOJIOB TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,

UCClieloBaHue,  HaOJOJIeHHe,  HM3MEpeHHe,  OSKCIepPUMEHT W Jpyrue);
yYHHUBEpCAJIbHbIE y4yeOHble JecTBUS (TIO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIIMOHAIBHON
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHWUSI W  YHUBEpPCAIbHBIC Yy4YeOHBIC JICHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpazoBanus y oOydaromerocss OyayT cGOpMHUPOBaHBI  TO3HABATEIbHBIC
yYHUBEpCaJIbHbIE YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIbHBIC YUeOHBIC
JEUCTBHS, PETYJISTUBHBIE YHHBEpPCaJIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSTEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrHYecKHe JAeiCTBHS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCMOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MNPUEMBI JIOTHYECKOTO MBINJICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIJACIATh UX XapaKTepHBIC NMPU3HAKH, YCTaHABIHNBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHHS (aKTOB M SBJICHUM
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

NPUMEHSITh CXEMHO-MO/ICIbHEIC cpencTBa JUIST MPEICTABICHUS
CYILIECTBEHHBIX CBSI3€Ml U OTHOIIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHHS MPOOJIEMBI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBHUSIX  PeEajgbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX MPOOJIeM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-UCCIIEIOBATEILCKON M TPOCKTHOM JIESITEIILHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ1a4, TPUMEHECHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €ro MHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B Y4E€OHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

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

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJAWTh apryMEHTHhI JUIsl JT0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
NENUCTBHS B MPOPECCUOHATIBHYIO CPEY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3TMUYHBIX UCTOUYHUKAX UHPOpMAIUU (TEKCTE Y4eOHOr0
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbIX, B VHTepHeTe), aHAIM3UpPOBATH



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

dbopMynHUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUUYHBIE METOJbI NIPHU MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUSA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOT'O MCIIOJIL30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  MPEICTABICHUS
Oouonornyeckoit nHpopMauu (CXeMbl, TpadUKH, THATPAMMBI, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJI30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpPEJACTBA IMpu pabdoTe ¢
Oouosiorndeckoit mHGOpPMALME: TPUMEHITh XUMHUYECKHe, (Qu3nueckue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U NIPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEIICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH TUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCHUTEIBHO BBHITIOJHEHUS Tpe/jiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMSATYATh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HU3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJb30BAHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHAWBUIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTOBBIX (hOPM B3aUMOJCHCTBUS MPHU PEIICHUH YIeOHOM 3a1a9M;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JEUCTBUA II0 €€ IOCTHIKEHUIO: COCTaBJATH IUIAH JCWCTBUHU,
pacnpenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATh WJAEU C TO3UIMM HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTHY;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3JIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSX M IMOCTYIKAax MO OTHOIIEHHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYILECTBIIITh ITO3HABATEIBHYIO NIE€STEIBbHOCTD, BBIABIISITH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1auyd B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH  pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHU];

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW DPYAMUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHCKH WU CBOEBPEMEHHO IPUHUMATH PELICHUS MO HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyauusx. IIpenMeTHble pe3ysibTaThl MPEACTABIEHBI IO
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIAratole OHOIOTHYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOIOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX MCCIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOCHHUSI OPraHOB M CHCTEM
OpraHOB pAacTEHUM, >KUBOTHBIX, YEJOBEKa, IPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUMOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, MeH03a, raMeToreHes3a, MOpUorenes3a, NOCTIMOPHUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOreHe3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATH B3aWMOCBS3M MEXAy OpraHOMJaMH KIETKH H HX
(GYHKIHMSIMH, CTPOCHHEM KIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMEeHa BEIIEeCTB, ATaramMH KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKIIOB OPraHu3MOB,
dTamaMu AMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHTHI, OHOJIIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJOTHYECKUE 3a/1aUH, BBISIBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMHU MPOIIECCAMH U SIBICHUAMH, JIeTaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJHATH JIa0OpaTOpHBIE M NPAaKTUYECKHE padoOThl, COONIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH UX IKCHEPUMEHTATbHBIMU
cpeactBamu, GOpMyIUpYsS Ledb HCCIEJOBAHUA, AaHAJU3UPOBATH IMOJIyYEHHBIE
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e MIKOJbHBIX HAay4HBIX OOILIECTB, U
nyOMMYHO  TPEACTABIATH  MOJYYEHHBbIE  pPE3ylbTaThl HAa  yYEHHYECKHX

KOH(DEpeHITHsX;
YMEHUE OIIEHUBATh AITHUYECKHE AaCHEKThl COBPEMEHHBIX HCCJIEAOBaHUN B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIIOJJOTBOPEHHUE, HAIMPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAaHHBIM BbIOOp Oynymie mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO34MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIbHBIM
MHTEpPEC, HAINIPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHMS B OpraHu3alusaX CpeaHero
po¢eCCUOHAILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmera «buosorus» B 11
K1acce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apYOCKHBIX yUEHBIX-OHMOJIOTOB B
pa3BuTHE OHOJIOTHY;

yMEHUE BJIAJETh CHUCTEMOW OHMOJIOTMYECKMX 3HAHUH, KOTOpas BKIIOYAET
ONpeJIeIeHHs] W TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIATaloONIUX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOTrHUECKUE TEOPUU
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 TyTsSIX U HampaBieHuUsx 3Boironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinGepra,
3apoabiiieBoro cxoxacrsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IIO3HAHWS,
MCITIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIEIOBAHUSAX KUBBIX 00BEKTOB U DIKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omocdepsl, CTAOMIM3HPYIOMIETO, ABMKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONAaTPUYECKOTO u CUMITAaTPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIIUX CHJI OBOJIFOIMU HA TEHO(DOH MOMYJISIINH,
MIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMOCBSI3M MEXKIY MPOLECCAMH 3BOIIOLHH,
JNBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUMTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHHs, aOMOTHYECKUX U OMOTHYECKUX



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

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY JUIS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pa3wsi BHUIOB U
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1auH, BBISBIISATH MPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIAEACTBUSIX M CIOCO0axX MpenOoTBPAIICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YIIIyONIATh TO3HABATENbHBIN WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccuu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
1 buonorus kak Hayka https://resh.edu.ru/subject/5/10/
2 JKuBBIe cHCTEMBI M UX H3y4YEHUE https://resh.edu.ru/subject/5/10/
3 buonorus knerku 0.5 https://resh.edu.ru/subject/5/10/
4 XuMH4ecKasi OpraHusanus KIeTKH 10 https://resh.edu.ru/subject/5/10/
5 Crpoenue u GyHKITUU KIETKH 8 https://resh.edu.ru/subject/5/10/
06
6 MPEIL BEIECTD 1 nperpatticiine SHepri B 9 1 https://resh.edu.ru/subject/5/10/
KJIETKE
7 Hacneucmemfaﬂ mHGopMaIL i 9 0.5 https://resh.edu.ru/subject/5/10/
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN ITUKIT KIETKH 6 1 https://resh.edu.ru/subject/5/10/
Crpoenue u (yHKIIUHA OPTaHU3MOB 17 15 https://resh.edu.ru/subject/5/10/
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15 https://resh.edu.ru/subject/5/10/
T _
11 CHOTHEA — Hayka 0 Hablc/CTReRHOCTH | 2 0.5 https://resh.edu.ru/subject/5/10/
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 https://resh.edu.ru/subject/5/10/
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 https://resh.edu.ru/subject/5/10/
14 I'eneTuka yenoseka 3 0.5 https://resh.edu.ru/subject/5/10/
15 Cenekuusi opraHu3MOB 4 1 https://resh.edu.ru/subject/5/10/
b
16 HOTEXTONOTII H CHITETHHECKa 4 https://resh.edu.ru/subject/5/10/

OHoJIOrUs



https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/

17

PesepBHOE Bpems

https://resh.edu.ru/subject/5/10/

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

102

13



https://resh.edu.ru/subject/5/10/

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

3

1 ApoIdIeHe HupagBHTHe IBOJIIOMHOHHBIX 4 https://resh.edu.ru/subject/5/11/
MpeACTaBICHUN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2 https://resh.edu.ru/subject/5/11/
Makpo3BOIIOLUS U €€ PE3YIHTATHI 6 https://resh.edu.ru/subject/5/11/
IT

4 POTICROMACHHE I PASBITTHE ASHIL Ha 15 15 hitps://resh.edu.ru/subject/5/11/
3emie

5 [TpoucxoxaeHue yeaoBeKka — aHTPOIIOTEHES 10 1 https://resh.edu.ru/subject/5/11/
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://resh.edu.ru/subject/5/11/
C OKpYyKarollen cpeon
Opraau3Msbl ¥ cpesia 0OUTaHUS 15 https://resh.edu.ru/subject/5/11/
DKOJIOTHUS BUJIOB U MOIMYJISIUAN 0.5 https://resh.edu.ru/subject/5/11/
C) 0 .0

9 KOJIOTHA COODILECTS. FHOTOTHHACCKHC 12 0.5 https://resh.edu.ru/subject/5/11/
CUCTEMBI

10 buocdepa — rimobanbHas 3KOCUCTEMA https://resh.edu.ru/subject/5/11/

11 UenoBek 1 OKpyKarolas cpeaa https://resh.edu.ru/subject/5/11/

12 PesepBHOE Bpems 1 https://resh.edu.ru/subject/5/11/

OBIIEE KOJIMYECTBO YACOB I1O
- 102 1 7.5

I[TPOTPAMME



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoTsl

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3aluAa )XUBBIX CUCTEM

Hcropus OTKpBITHS U N3Y4EHUS KIETKH.
Knerounas teopus

MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOMU
ounosorun. [Ipakrrueckas padota «M3yuenue
METOJIOB KJICTOYHOU OHOJIOTHH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
[T1IP)»

0.5

XUMHUYECKUH COCTaB KIIETKH

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJjioruyeckas POJIb

Opranuyeckue BellecTBa KIeTKU — OeKH.
JIaGopatopHas pabota «OOHapyx)eHHe
0€JIKOB C MOMOIIBIO KAUECTBEHHBIX PEAKIIUI»

0.5

CoiicTBa, K1accupuKanys u GyHKIUH
OenkoB

10

OpTaHI/I‘{eCKI/Ie BCIICCTBA KIICTKH —




YTJIEBOJBL

11 Oprannydeckue BenecTBa KICTKH — JUIHIbI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHas padota «lccnenoanme 05
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMIHBIX OPraHU3MOB

13 Crpoenue u ¢pyukiuu ATO. Jlpyrue
Hykseozunrpudocedarsr (HTD)

14 CexBenupoBanue [JHK. Metoasl reHOMUKH,

TPAHCKPUTITOMHUKH, TIPOTCOMUKH

15 MeTo1bl CTPYKTYpHOH OHOIOTHH

16 Tunsl knetok. [IpokapuoTuueckas KieTka
CtpoeHune 3yKapuoTUYECKOM KIIETKHU.

17 [IpakTuueckas padota «3ydueHne cBOMCTB 0.5
KJIETOYHOW MEMOpaHbI»

18 [ToBepXHOCTHBIH anmapar KIeTKH
OnHoMeMOpaHHbIe OPraHOU bl KJIETKH.

19 [IpakTrueckas padota «M3ydeHne IBHKCHUS 0.5
LUTOIIA3MbI B PACTUTENIBHBIX KJIETKAX)»

[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlaboparopHas 05
paborta «VccnenoBanue mia3Moin3a u '
JIETINIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe OpraHou/Ibl KIETKU

22 Crpoenue u GyHKIUH s71pa
CpaBHUTENbHAS XapaKTePUCTUKA KIETOK

23 sykapuoT. JlabopatopHas padora «3yueHue 0.5

CTPOCHHA KJICTOK Pa3JIMYHBIX OPraHU3MOB»




AccuMmwIALMs U JUCCUMWIALUS — JBE
CTOpOHBI MeTabosn3Ma. Tursl oOMeHa

24 BemecTB. JJabopatopras pabota «3yuenue 1
KaTaJINTUYECKOU aKTUBHOCTH ()epPMEHTOB (HA
MIpUMEPEe aMUIIa3bl WIH KaTajiasbl)»
@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
25 paborta «3yyenue ¢pepMeHTATUBHOTO 1 0.5
paciierieHus! MepoKCHaa BOIOPOia B
PaCTHTEIBHBIX U )KHBOTHBIX KJICTKAX)
26 benku-akTuBaTopsl U OEIKU-UHTUOUTOPBI 1
27 ABTOTpOGHBIN TUIT OOMEHA BELIECTB
28 ®doTocuHTE3 1
XemocuHTe3. JlaboparopHas padoTa
29 «CpaBHeHue nporieccoB GOTOCHHTE3a U 1 0.5
XEMOCHHTE3a»
AnasrpoOHbIe OpraHnu3Mbl. Bujsl OposkeHus.
30 JlaGopaTtopHnas pabora «CpaBHEHHE 1
MIPOLIECCOB OPOKEHUS U IbIXaHUS
31 AdpoOHBIE OpraHU3Mbl. JTaIbI 1
SHEPreTHYecKOro ooMeHa
DHeprus MeMOpPaHHOTO IPaIue€HTa MPOTOHOB.
32 Cunre3 AT®: padota mpotonHoit ATD- 1
CUHTA3bI
33 Peakuuu MatpuyHOro cuHTe3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancnsiius u e€ 3Tanbl 1
36 KomupoBanue amuaokucnot. Pons pubocom 1




B OMocuHTE3€E OelIKa

Opranuzaiys reHoma y IpoKapuoT u

37
9yKapuoT

38 MouiekynspHble MEXaHU3MBbI SKCIIPECCUU
I€HOB Y 3YKapuoT
Bupycbl — BHekeTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napasuTsl. [Ipakrnueckas 0.5
pabota «Co3anue MoJienu BUpycay

40 BupycHble 3a001eBaHus YeIOBEKa,
YKUBOTHBIX, PACTEHUI

41 HanorexHosmornu B OMOJIOTUH U MEIUITNHE

42 JKU3HEeHHBIN IUKIT KJIETKA

43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»

45 JleneHue KICTKH — MHTO3
Tunel knetok. KapuokuHes U HUTOKUHES.

46 JlaGopaTtopHnas pabora «Habmoaenne muto3a 05
B KJIETKaX KOHUMKA KOpEIlIKa JyKa (Ha '
TOTOBBIX MUKpOIIpernapaTax)»

47 Perynsmus ;kM3HEHHOTO [UKJIA KIETOK

48 Opranusm Kak eIMHOE LIETI0e

49 Txanu pacrenuil. Jlaboparopnas paboTa 05
«M3ydeHne TKaHeH paCTCHUIN» '
TkaHM KUBOTHBIX U YeJIOBEKA.

50 JlaGopatopHas pabota «/3yyeHue TkaHen 0.5

KHUBOTHBIX»




Opranbl. Cucremsl opranos. JlaboparopHas

o1 paboTa «M3y4yeHue opraHoB BETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB 1

53 JIBI>KEHUE OPraHU3MOB 1

o4 [Intanue oprann3zMoB

55 [MuTanne O3BOHOYHBIX )KHBOTHBIX. 1
[MumeBapuTenbHas CHCTEMA YEIOBEKA

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H 1
9eoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranusmMon 1

61 3amura y opraHu3MOB 1

62 NmMmyHHas cucteMa deoBeka 1

63 PazapaxuMocTh 1 perynsmnus y opraHu3MoB 1

64 I'ymopanbHas perymsius 1 SHIOKpUHHAs 1
CUCTEeMa >KUBOTHBIX U YEIIOBEKa

65 @opMBbI Pa3MHOKEHHUS OPTraHU3MOB

66 [TonoBoe pa3MHOKEHHE

67 Meiio3
I'amerorenes. O6pa3zoBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JJabopaTopHast paboTta 1 05

«I/I3yquI/Ie CTPOCHHUA MMOJIOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpCIiapaTax»




69

NHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

71

Poct u pazsutue xxuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap0nmme171 IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHUE U pa3BUTHE pPaCTEHUM.
JlabopaTtopHnast pabota «CTpoeHue opraHoB
Pa3MHOKEHHSI BBICIIUX PACTECHHUI

0.5

73

Hcropust cTaHOBIEHUS U pa3BUTUS T€HETUKH
KaK HayKu

74

OCHOBHBIC TIOHSITHSI U CHMBOJIBI T€HETHUKH.
JlabopaTtopHnas pabora «JIpo3odmia kak
00BEKT TeHETUIECKUX UCCIICAOBAHUI

0.5

75

KOHOMEPHOCTH HAaCJeI0BaHUS MPU3HAKOB.
3aKOHOMEPHOCTH Hacle0Ba 3HaKO
MonorudpuaHoe cKpeluBaHue.
[IpakTuueckas padota "U3yuenue
Pe3yIbTaTOB MOHOTUOPUTHOTO CKPEUIUBAHUS
y npo30duiier"

0.5

76

HI/ITOHOFI/I‘IGCKI/IC OCHOBBEI MOHOFI/I6pI/I,I[HOFO
CKpPCIIUBAHUA

77

AHanH3pr10mee CKpCIIUBAHUC. Henonnoe
AOMHUHHPOBAHUC

78

JurubpunHoe ckpeuiuBanue. [Ipaktuaeckas
pabota «M3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PHIIBI»

0.5

79

]_II/ITOJ'IOFI/ILICCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOI‘ o




CKpEILIMBAaHUS

80 CueruieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1
81 XpOMOCOMHAsi TEOPUS HACIEICTBEHHOCTH 1
82 I'enerunka mosa 1
83 I'eHOTHT KaK [IEJIOCTHAS CHCTEMa 1
84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUS 1
paCTEeHHIA, )KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTS NPU3HAKOB. Buasl 1
W3MECHUHUBOCTH
86 MoudukanuoHHas U3MEHYUBOCTD 1
BapranunonHslli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanmne 3aKOHOMEPHOCTEN 1 05
MOAU(PHUKAITIOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuaiuoHHOTO psja U
BapyallMOHHOW KPUBON»
88 I'enotunuueckast U3MEHYUBOCTb. 1
KomMOunaTiBHas ©3MEHYMBOCTh
MyranuoHHast ©3MeH4YUBOCTh. [IpakTnyeckas
89 pabota «Myrauuu y apo3oduisl (Ha 1 0.5
TOTOBBIX MUKpOIIpernapaTax)»
90 3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIiecca. 1
DONUreHeTHKa U SITUTeHOMUKA
o1 I'enetuka yenoBeka. [IpakTudeckas pabota 1 0.5
«CocraBneHue 1 aHaJu3 poA0CIOBHOI '
92 MeTtoapl MEIUIIMHCKON I'€HETUKHU 1
93 3HaueHne MEeIUIIMHCKOM TeHETUKHU B 1

OpeaAOTBpAlICHUU U JICHCHHUU I'CHCTHYCCKUX




3a00JIEBAaHNI YEJIOBEKA

OCHOBHBIE TTIOHATHUSI CCJICKIINU.
94 Jlaboparopuas pabota «/3ydeHue copTos

KYJIbTYPHBIX PACTEHUI U MTOPOJ AOMAIIHUAX
JKUBOTHBIX»

0.5

MeTtomp! ceneKIIMOHHON pabOTHI.
95 JlabopaTtopHnast pabota «/3y4yeHne MeTo 0B
CEJIEKIIMU PACTECHUIN

0.5

JIOCTHKEHMS CEJIEKIIMU PACTEHUI U
96 #KUBOTHBIX. [IpakTiueckas pabora
«IIprBUBKa pacTeHHI»

CoxpaHeHue, U3ydeHHE U UCIIOJIb30BaHHUE
TeHETUYECKUX PECYPCOB

97

broTexHoI0THS KaK HayKa U OTPACib
98 npou3BoicTBa. [IpakTuueckas pabora
«M3ydenne 00BbEKTOB OMOTEXHOJIOT U

0.5

99 OcCHOBHBIC HANPaBJICHUS CHHTETHICCKON
OnoJIOrnuu

100 XPpOMOCOMHas M TeHHAsE HH)KCHEPUS

101 Menuuuackrue OMOTEXHOJIOTUU

PesepBHblii ypok. [loBTOpeHHE, 00001ICHHE,
102 cuctemarusaius 3HaHui. [Ipomexxyrounas
aTTecTallus.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

135




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoabubie | IIpakTuueckue 06pazoBaATENBHbIC
padoThI padoTsbI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
5 JIBM>Kylye CHIIbl ABOJIFOIMA BUIOB 110 Y. 1
JapBuny
3 Bops0a 3a cymecTBoBaHue, €CTECTBEHHBIN 1 1
HCKYCCTBEHHBIH 0TOOD
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblsiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1
9 Dddext ocnoBatena. IpdexT OyTbLUIOYHOTO 1
TOpJIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, OMogoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBISIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabpTaT MUKpOdBoJtonuH. JlaboparopHas
pabota «M3ydeHne apoMopQo30B u
MIMO0AJANTALMI Y PACTEHUM U )KMBOTHBIX)

0.5

14

[Ipumeps! npucnocobaeHN y OpraHn3MoB:
Mopdosiorndeckue, GU3noJIoruIecKue,
OMOXMMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHast paborta «IIpucnocodnerus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHast pabota «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

Bunoo0Opa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOISBOJIIOOWHU U SITHACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornueckue
METO/IbI U3y4ECHHUSI SBOJIOIUU

20

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

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPAaBHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-IeCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHeKy.]'IHpHO'reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKHE U MAaTEMAaTHUECKUE MCETOJBbI
HU3YUCHUA 5BOJIFOIIUU




23

OO01re 3aKOHOMEPHOCTH BOJTFOIHH

AnantuBHas panuanus. HepaBHOMEpHOCTh

24 TEMIIOB SBOJIIOIMH

o5 Hay4Hble rUTIOTE3bI TPOUCXOKIACHUS )KU3HU
Ha 3emiie

26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KUZHH

97 OCHOBHBIE ATAITBl HEOPTAHUYECKOM
HBOJTIOIIUHT

28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.

29 JlabopaTtopHnas padota «M3ydenue u 0.5
OTIMCaHHE UCKOTIAeMbIX OCTaTKOB JIPEBHUX '
OpPraHU3MOB»

30 HauanpHbIe 3Tarb opraHu4ecKoi BOJTIOIMH

31 DBOJIIOIHS DYKApHUOT
OcCHOBHBIE ATaIbI BOJIOIUU PACTUTEIHHOTO

39 mupa. [Ipaktrueckas pabota «3yueHue 05
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOB»

33 OCHOBHBIE ATaIlbI BOJIOIUU KUBOTHOTO
MHUpa
DBoJIoUs )KUBOTHBIX. [IpakTHyeckas

34 pabota «M3ydyeHue ocoOEHHOCTEN CTPOCHNUs 0.5
MO3BOHOYHBIX KUBOTHBIX)

35 PazButue xu3Hu Ha 3emMIie Mo paM U
nepuoaam

36 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKHE




KPHU3HCHI IPOILIOrO

CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0

37
O0COOCHHOCTH
38 CoBpeMeHHas cHCcTeMa OPraHMYECKOTO
MIPOIILIOTO
39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIBI
OpPraHU3MOB
40 AHTpOIOJIOTHSI — HayKa O 4eJIOBEKe
41 PasButHe npeacraBiaeHui 0 MPOUCXOKACHUN
YelroBeKa
MecTo 4eroBeka B CHCTEME OPraHuIeCKOTro
42 mupa. JlaboparopHas pabora «M3ydenne 05
0COOEHHOCTEH CTPOCHHUS CKEJIeTa YelIOBEeKa, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a
44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E
45 OcCHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaneoreneTrka 1 majgeoreHOMHUKA
47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
Yenoseueckue pacsol. [IpakTuueckas pabota
48 «M3yueHne 9KOJOTUYECKHUX alafTaluit 0.5
Yel0BEKa»
49 MeXIUCIUTUTMHAPHBIE METOIbI
aAHTPOTIOJIOTUHI
50 3aposkJIeHUE U pa3BUTHE IKOJIOTUU
51 Mertoap! sxkosoruu. JlabopatopHas padora 0.5




<<I/I3yqu1/1e METOA0B 3KOJIOTHYCCKHUX

HCCIIEN0BaHUN»

52 3HaueHUe IKOJOTUICCKUX 3HAHUU IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopuas 1 05
pabora «BblsiBeHue nprucnocooieHnit '
OPTaHW3MOB K BIIHSIHUIO CBETa»
Abunotuueckue dakropsl. Temmneparypa Kak

55 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabora «BrisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIMSIHUIO TEMIIEPATyphD»
AoGunoTtndeckue (haxkTopsl. BiaxkHOCTH Kak

56 sKoJoruueckuit pakrop. Jlabopartoprast 1 05
pabota «AHATOMHUYECKHE 0COOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GakTops 1
3HaueHne OMOTUYECKUX B3aUMOIEHUCTBHI

61 JUIS CYILIECTBOBAHUSI OPraHU3MOB B Cpejie 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH MOIYJIALNN 1
OcHOBHBIE TIOKA3aTeNN MOMYJISIIHN:

63 YUCJIEHHOCTb, JIOTHOCTb, BO3pACTHAA U 1

M0JIOBAs CTPYKTYpa




OcHOBHBIC TTIOKa3aTeIIN MOImyJIsIuun:

64 POKIaeMOCTh, IIPHPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIAN

65 DKoJIOTUYECKast CTPYKTYpPa MO I

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsus

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISIINH.
KpuBbie BEDKHBAHHS
Dkonoruyeckast HAIIa Buaa. JlaboparopHas

68 pabota «I[IpucrmocobaeHus CeMSH pacTCHHIA 0.5
K PacceeHuIo

69 Bun xak cuctema momyssui

20 3aKOHOMEPHOCTH TIOBEJICHHS ¥ MUTPAITAN
KUBOTHBIX

71 Co00111€CTBO OPraHu3MOB — OHOIICHO3

72 DKocHCTeMa KaK OTKPBITasi CUCTEMA

73 KpyroBopoT BeniecTs u MOTOK SHEPTHU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

7 [IpupoiHBIEC 3KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
TYHJIP, JIECOB, CTENEH, MyCThIHBb

79 AHTpPOIIOTE€HHBIE KOCUCTEMBI

80 Ypboakocucremsl. [Ipaktudeckas padora 05

«I/I3yqune H OIMMCAHUC yp603KOCI/ICTCMLI»




3aKOHOMEpPHOCTH (POPMUPOBAHHSI OCHOBHBIX

81 B3aUMOJICICTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTraHU3MEHHOM,
OpraHu3MEHHOM, TOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocgepa — obuennanerapHas 060I049Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUSI OMOC(ephl

86 KpyroBopoTs! BemecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHaNBbHOCTH OMOcdepbl. OCHOBHBIE OMOMBI
CYyIIN

88 YcroitunBoCcTh OMOChHEpsI

89 DKOJOTUYECKHE KPU3HUCHI U UX TIPUYHHBI

90 Bo3sgeiicTBue uenoBeka Ha onochepy

o1 AHTPONIOT€HHOE BO3/ICHCTBHUE HA
pacTUTENIbHBIN U KUBOTHBIA MU

92 OxpaHa npupoiblt

03 OcHOBHBIE TPUHLHUIIBI YCTOHYUBOTO
Pa3BUTHS YEIOBEUYECTBA U TIPUPO,IBI
ParmonanbHOe MPUPOIONIOIB30BaHUE U

94 COXpaHEHHE OMOJOTHYECKOTO Pa3HO0Opasus
3emun

95 O606menue mo TeMe «MUKPOIBOIIONHUS U €€

pe3yIbTaThD»




O6006menue o Teme «MakpoIBOTIOIUS U ¢

96 1
Pe3yabTATHDY

97 O606menne no Teme «IIpoucxoxaenne u 1
pa3BUTHE )KU3HU HA 3eMIIe)»

98 O6o06menne no Teme «IIponcxoxaenne 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o001menue Mo Teme «IKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHH3MOB)
O6006menue mo Teme «OpraHu3mMbl U cpeia

100 1
oOUTaHUS

101 O06006111eH1E TT0 TEME «IKOJIOTHUS BUIOB U 1
TIOTTYJISTITHI
O606menue mo Teme «brocdepa —

102 riobanpHas SKocucTeMay. [IpoMexyrounas 1
aTTecTalusl.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




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

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penakuueit [laceunnka B.B., AkiimonepHoe o0uiecTBo
«M3parenscTBO «lIpocBemienne

* buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe 06111ecTBoO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/5/10/

https://resh.edu.ru/subject/5/11/



