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MNOSACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo ydyebHomy mpenmety "buonorus" (mamee - Ouonorus) Ha
ypOBHE cpemHero oOiiero obpa3oBaHusi pa3zpaboraHa Ha ocHoBe dDegeparbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit @eaepanumy,
OI'OC COO, Konuenuuu mnpenojaaBaHusi ydyeOHOTOo mnpeamera «buosorus» u
OCHOBHBIX TMOJIOKEHUH (enepanpHOoi padoyueii mporpaMMbl BOCITUTaAHUS.

VYuebubiii npenmer «buonorusi» yrayosnéHHoro ypoBHsS u3ydenus (10-11
KJIACChI) SIBJISIETCSI OJTHUM M3 KOMIIOHEHTOB MpenMeTHOol oOnactu «EcTecTBeHHO-
HaydHble mnpenMerwbl»y. CornacHo mnonoxenusiMm @OI'OC COO mnpodunbHbIE
yueOHbIE MPEAMETHI, U3y4aeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBISIIOTCS COCOOOM
nuddepennmanu oOydeHHs] HAa YPOBHE CpeIHeTro o0Imiero oOpa3oBaHUS |
Npu3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIMM, CpPEIHUM
o01muM, cpeHIM PO eCCUOHATBFHBIM M BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIbIH W3 OSTHUX Y4EOHBIX TMPEIMETOB [OJDKEH OBITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pelIeHne O00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX U PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX € MOpodopHeHTalMel 00yYarolUXcsd W CTUMYJIHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4HOTO 3HAHMS, CBSI3AHHOTO C OHMOJIOTHEH,
MEIUIIUHOM, SKOJIOTHUEH, TICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JI€JIOM.

[Iporpamma mo ydyebHOMy mnpeamery "buonorus" paér npencraBieHue o
HeJIM W 3a/layaX M3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOJ€HHOM
YpOBHeE, OoIpeeseT 00s3arenbHoe (MHBApUAHTHOE) MPEAMETHOE COJepKaHue, ero
CTPYKTYpHUpPOBaHHE II0 pas3feinaM M TeMaM, pachlpeaeleHue 10 Kiaccam,
PEKOMEHIYET TIOCIeI0BAaTEIbHOCTh W3YUeHUs Yy4eOHOTO Marepuaja ¢ y4eTom
MEXIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tmpoiiecca,
BO3PACTHBIX O0COOEHHOCTEW oOyuammuxcsi. B mporpamme mno Ouonoruu
peann30BaH MPUHLUIN TMPEEMCTBEHHOCTH C H3y4Ye€HHEM OHOJIOTMM Ha YpOBHE
OCHOBHOTO  0o0miero oOpa3oBaHusi, Onarogapss 4YeMy MpOCMaTpPUBAETCS
HANpPaBJICHHOCTh Ha  TOCJENYIOIIee pa3BUTHE OHMOJOTHUYECKUX  3HAHWH,
OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS,
HKOJIOTUYECKOrO MBIIIJICHUs, MPEACTaBICHU O 3J0pOBOM o0pas3e KU3HU, Ha
BOCIIUTAaHWE OEpPEKHOTO OTHOIIEHUS K OKpYXKalIled MNpupoaHou cpeme. B
nporpaMMe IO OHWOJIOTMH TaKXKe IMOKa3aHbl BO3MOXKHOCTH Y4EOHOTO MpeaMera
«buonmorus» B peamm3aumu TpeboBanuit PI'OC COO k mMIAHUPYEMBIM
JUYHOCTHBIM, METanmpeIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOyYeHUs U B
GbopMUPOBAaHUM OCHOBHBIX BHJOB Y4EOHO-IO3HABATEIHLHOU  JESITEIHHOCTU
00yJarmnuxcss MO OCBOCHHUIO COJEp)XaHUA OHOJIOTHYECKOro oOpa3oBaHMs Ha
YPOBHE CpeIHEro o0I11ero 0opa3oBaHusl.

VYuebnsbiii npeamer «buosorusi» Ha ypoBHE cpeaHero oduiero oOpazoBaHus
3aBepiiaer OWOJIOTHYECKOE O0Opa3oBaHUWE B IIKOJE W OPUEHTUPOBAH Ha



pacimupeHue u yriayOjgeHue 3HaHMi oOydaromuXcsi O KMBOW MPUPOJE, OCHOBAaX
MOJIEKYJSIPHOH M KJIETOYHOW OHMOJIOTUH, 3MOpPUOJNOTUM M OWOJIOTHM PpPa3BUTHA,
T€HETHKH, CEJICKIIUH, OMOTEXHOJIOTHUH, YBOIIOIMOHHOTO YYEHHUSI M IKOJIOTHH.

N3yuyenue yueOHoro mnpenmera «buonorus» Ha yriayOJeHHOM YpOBHE
OPHMEHTHUPOBAHO HA MOJATOTOBKY OOyYaroUIUMXCS K MOCJEAYIOIIEMY IMOJIYYEHUIO
Ouoyiornyeckoro  oOpa3oBaHMS B  By3aX U OpraHU3aIlUiAX  CPEIHETO
npogeccuoHagbHOT0 00pa3zoBaHus. OCHOBY €ro coJepkaHUsl COCTAaBJISIET CUCTEMaA
OMOJIOTUUECKUX  3HAHUM, TMOJYYEHHBIX TpPH HU3YYEHUH  OO0y4yaromHUMHUCH
COOTBETCTBYIOUIUX CHCTEMAaTHYECKHUX pa3/lesioB OMOJOTrMU Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHUS MNOJy4aroT pa3BuTHE. Tak,
pacuiupeHbl U yriayOJieHbl OHMOJOTUYECKHE 3HAHHUS O PACTEHUSX, *XHUBOTHBIX,
rpubax, OakTepusix, OpraHU3MEe YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTEIbHO BKIIFOUEHBI OMOJIOTHYECKUE CBECHUS P UKJIQTHOTO U TIOUCKOBOTO
XapakTepa, KOTOpPbIE MOKHO HCIOJIb30BaTh KaKk OPUEHTHUPHI AJIS MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa TakKke WHTErpaius OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOLIMMHU 3HAHUSAMH, IMOJTYYEHHBIMH OOYYarOUIMMHUCS MPHU H3yYEHUU
bu3uKY, XuMuY, reorpadud U MaTeMaTHKU.

CrpykTypa mnporpamMmmbl mo y4yeOHomy mpenmery "buosorusa" oTpaxkaer
CUCTEMHO-YPOBHEBBIA U 3BOJIOUMOHHBIA MOAXOJbl K HW3YYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIE [ AKUBBIX
CUCTEM pPa3HOTO YPOBHSI OpTaHU3alMH, SBOJIOIMU OPraHUYEeCKOro MUpa Ha 3emiie,
COXpaHEHHUsi OMOJIOTMUECKOr0 pa3zHooOpa3us 1iaHerel. Tak, B 10 kiacce
U3Y4YalOTCS OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OWUOJOTHUU, IMOPUOJIOTUU U
OMOJIOTUM PAa3BUTHS, TEHETUKH U CENEKIUU, OMOTEXHOJOTHU U CUHTETUYECKOM
OMOJIOTUH, aKTyaJHM3UPYIOTCS 3HAHUS OOyJaIOIIUMXCS IO OOTaHMKE, 300JI0THH,
aHatomMuu, ¢usznogoruu yemoBeka. B 11 kiacce wu3ydaroTCs SBOJIIOIIMOHHOE
y4€HHE, OCHOBBI 9KOJIOTHH U yUY€HHE O Onocdepe.

VYueOublii  mpenmer  «buosorus»  npu3BaH ~ 00ECHEYUTh  OCBOCHHE
oOy4JaromuMucs OMOJOTMYECKUX TEOPUIl U 3aKOHOB, MJI€H, MPUHLIMIIOB U TPaBUII,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO000pa3uh M OCOOCHHOCTAX KIJICTKH, OpTraHu3Ma, IMOMYJISINH,
OMO1IeH03a, SKOCHUCTEMBI, O BBIIAIONIUXCS HAYYHBIX JOCTIKEHUSAX, COBPEMEHHBIX
UCCJICZIOBAHUSAX B OMOJIOTHUH, TIPUKIIAJIHBIX acleKTax OMOJIOTruYecKuX 3HaHuit. J{ms
pa3BUTUS W TOJJEpXKAHUSA HHTEpeca OOydaroIMXcs K OWOJOTHH Hapsay Cco
3HAYUTENbHBIM O0BEMOM TEOPETHUYECKOTO Marepuaia B COJAEP>KaHUHM MPOrpaMMBbI
o OMOJIOTHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJIEHUS U Pa3BUTHSA
TOW WIM WHOW oO0JacTM OHOJOTHH, BKIAJOM OTEYECTBEHHBIX M 3apYyOCKHBIX
yU€HBIX B pelIEHUE BaXXHEUIIUX OMOJOTUYECKUX U HKOJOTUYECKUX MPOOJIeM.



[enr m3ydenus: yaebHoro npenmera «buosorus» Ha yriryon€éHHOM YpOBHE —
OBJaJIcHUEe  OOydYaromMMHUCS  3HAHUAMU O  CTPYKTYPHO-(DYHKIIMOHATBHO U
OpTraHu3allii JKUBBIX CHCTEM pa3HOTO paHra W TpuoOpeTeHHe YMEHHH
UCMOJIb30BaTh 3TU 3HaHUA B (POPMHUPOBAHUM MHTEpEca K OMpenes€HHOW 00JacTH
npo¢eCCUOHATBLHON IESITEIbHOCTH, CBSI3aHHOW € OWOJIOTHMEH, WIH K BBIOOpY
y4eOHOTO 3aBEICHUS I TPOJOJDKEHHSI OMOJIOTUYECKOTO 00pa30BaHUs.

JocTwxkenne uenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00ECIIEeUHNBAETCS PEIIEHUEM CIEAYIONINX 3aj]1ay:

OCBOEHHUE OOYYarOIIUMHCS CHUCTEMBbI OUOJIOTUYECKUX 3HAHHU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHILIEHIIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBujiaX, COCTABJSIOMINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPA; O
CTPOCHHHM, MHOTOOOpa3suu W OCOOEHHOCTSX OHMOJIOTUYECKUX CHCTeM (KJIeTKa,
OpTaHu3M, TOMYJISAIUS, BU]I, OMOTEOIIeHO3, Onocdepa); O BHIIAIOMIMXCSI OTKPBITHUSIX
U COBPEMEHHBIX HCCIIEIOBAHUAX B OMOJIOTHUH;

O03HAKOMJICHHE OOydYalolUXCcs C METOJaMM TMO3HAaHUSA >KUBOW MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU OHOJOTHYECKUX HayK (MOJEKYJSIpHOM U
KJIETOYHOM OHOJIOTUHU, HSMOPUOJOTUM U OMOJOTUM PA3BUTHSI, TEHETHUKU W
CCJICKIINM, OWOTEXHOJIOTUM U CHHTETUYECKOM OHOJIOTHH, NaJICOHTOJOTHH,
OKOJIOTMH);  METOJaMU  CaMOCTOSITENIbHOTO  TMPOBENCHUS  OMOJOTUYECKUX
uccjeloBaHU B Jabopatropud W B npupoAe (HaOIOIeHHE, H3MEpEHHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE);

OBJIQJICHUE OOYYaIOMMMUCS YMCHHSIMHU: CaMOCTOSITCJIBHO  HAaXOJUTh,
aHAJM3UPOBATh M HCIIOJH30BaTh OHMOJIOTHUECKYI0 WH(POPMAIUIO; TMOJIb30BATHCS
OMOJIOTUYECKON TEPMHUHOJIOTUEN M CHUMBOJIMKOM; yCTaHaBIMBATh CBS3b MEKAY
pa3BuUTHEM OHOJIOTMM M  COLMAJIBLHO-PKOHOMHUYECKUMHU U  IKOJIOTUYECKUMHU
npoOjieMaMH YeJOBEYECTBA; OLIEHUBATH MOCIEACTBUSA CBOEH AESITEIbHOCTH IO
OTHOILIEHHUIO K OKpYXKarolllel NpupoAHON cpene, COOCTBEHHOMY 3J0pPOBBIO U
3I0POBBI0  OKPYXKAIOUIUX  JIIOJIe; OOOCHOBBIBATH W COOMIONIAaTH  MEphI
npopmIaKTUKN HHPEKIIMOHHBIX 3a00JIeBaHUMN, TpaBUJia TOBEACHUS B MPUPOJAE U
obecrieueHusi 6€30MaCHOCTU COOCTBEHHOW KU3HENESATEIbHOCTU B UPE3BbIYANHBIX
CUTyalUsiX TMPUPOJAHOTO W  TEXHONEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAayYHbIC OTKPBITHSI B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00yUYarONIUXCS] MHTEIUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpollecce 3HAKOMCTBA C BBIIAIONIUMUCS OTKPBITUSIMHU U COBPEMEHHBIMU
UCCJICIOBAaHUSIMU B OWOJIOTUH, pEHIaeMbIMU €0 MpoOJieMaMH, METOJI0JoTHeH
OMOJIOTUYECKOTO UCCJIeI0BaHU, MIPOBEACHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM, pelIeHHs] OMOJIOTMYEeCKUX 3a/1a4, MOJIETUPOBaHUs OUOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHHUE Y OOYYaIOIMMUXCs [IEHHOCTHOTO OTHOIICHHSI K dKUBOUW MPUPOJE B
IIEJIOM U K OTACIbHBIM €€ 00bEeKTaM U SIBJICHUSIM ; GOPMUPOBAHUE IKOJOTUUECKOM,
TCeHETUYECKOW TPaMOTHOCTH, OOIIeH KyJbTypbl TOBEICHHS B TPHPOJIE;
UHTETpali €CTECTBEHHO-HAYYHbIX 3HAHUIA;

npuoOpereHre  OOy4aloOMUMHCS  KOMIIETEHTHOCTH B palMOHAJILHOM
OPUPOJIONIOIb30BAHUM (COOMIOAEHNE MpaBWI [OBEIECHUS B MPUPOJAE, OXPAHBI
BUJIOB, IKOCHUCTEM, Ouocdepsrl), COXpaHEHUHU COOCTBEHHOTO 3I0POBBS U 370POBbS
OKpyXKawmux Joaed (coOmogeHus Mep NpodUIaKTUKU — 3a00JIeBaHMUIA,
obecrieueHre OE30MACHOCTH KHU3HENEATEILHOCTH B UYPE3BBIUANHBIX CUTYyaIUSIX
OPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  KCIOJIb30BaHMUS
OMOJIOTUYECKUX 3HAHUN U YMEHUI B MOBCEAHEBHOM >KU3HU;

CO3JlaHME  YyCJOBHMM  JUII  OCO3HAHHOTO  BBIOOpa  OOyYarOmMMHCS
WHIUBUIYATBHO U obpazoBarenbHO U TPaeKTOPUH, CIoCcoOCTBYIOIIEH
nocleAyoneMy npopecCUOHATBHOMY CaMOOIpPEASICHNUI0, B COOTBETCTBHU C
WHAUBUAYaIbHBIMU HHTEpPECaAaMU U MOTPEOHOCTSIMHU PETHOHA.

OO0111ee 4YKCIIO YacoB, OTBEJICHHBIX HAa M3Yy4YEHHUE OMOJIOTUU Ha YIIIYOJIEHHOM
ypoBHE cpeaHero obmero oopaszoBanwus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezmemo), B 11 kmacce — 102 gaca (3 gaca B HEICIIO).

OT16op opraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOydeHHUs OHOJOTHU
OCYIIECTBIISIETCS C YYETOM cHelU(UKA €r0 COJIep aHUA W HAMNpaBJICHHOCTHU Ha
OpoJODKeHHE OMOJIOTMYECKOTO 00pa30BaHUsi B OPraHU3alUAX CPEIHEro
poe€CCHOHATTLHOTO U BBICIIIEr0 00pa30BaHUSI.

O06s3aTenbHBIM YCIOBUEM MTPU 00y4YEeHUH OHOJIOTHUHU Ha yIIyOJIEHHOM ypOBHE
SBJISIETCSl TPOBEJIEHHE J1abOpaTOPHBIX W TpakTuyeckux pabor. Tawke ydactue
00y4YarolMXcsi B BBHINOJHEHUU MPOEKTHBIX M Y4EOHO-HUCCIEAOBATEIbCKUX PadoT,
TEMaTWKa KOTOPBIX OMNpeAessieTcs Y4YUTeJeM Ha OCHOBE  HMEIOIIUXCS
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COIEPKAHUE OBYYEHUA
10 KJIACC

ConepkaHue NporpaMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocyaapcTBeHHOM utoroBoi arrectauuu (I'MA).

Tema 1. buosiorus kak Hayka

CoBpeMeHHasi OMOJIOTUSI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHUsS
Ouonoruu.  buonornyeckue Haykd W U3y4aeMble ~HUMH  TPOOJIEMBI.
@dyHnaMeHTalbHble, NPUKJIAJAHbIE M IIOUCKOBBIE HAy4YHbIE MCCIEAOBAaHUSA B
OMOJIOTHU.

3HaueHue OMOJOTHU B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouwojorwed. 3HaueHUE OHWOJOTHH B
NPAKTUYECKOW JIEATEIBHOCTU YEJIOBEKAa: MEIUIMHE, CEJIIbCKOM XO3SMCTBE,
MPOMBIIUIEHHOCTH, OXPaHE NPUPOJIbL

JdemoHcTpauuu

[TopTpetsi: Apucrorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. JlapBuH,
V. I'apsen, I'. Menaens, B. . Bepunaackuii, 1. I1. IlaBnos, 1. . Meunukos, H.
W. Basunos, H. B. Tumodees-Pecosckuii, [[x. Yorcon, ®@. Kpuk, JI. K. bemnses.

Tabnuubl 1 cxeMbl: «CBA3b OMOJIOTMM C APYTUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK».

Tema 2. 7KuBble cuCTEMbI U UX U3y4YeHHUE

’KuBble cucTembl Kak TpeaMeT u3ydeHus Ouonoruu. CBOUCTBA IKUBBIX
CUCTEM: €IMHCTBO XUMHYECKOTO COCTaBa, JHUCKPETHOCTh M UEJOCTHOCTb,
CIOXHOCTh M YHOPSIIOYEHHOCTh CTPYKTYpPBL, OTKPBITOCTh, CamMOOpraHU3aiusi,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHH OpraHu3aluy SKUBBIX CHCTEM: MOJEKYJISPHBIM, KJICTOYHBIN,
TKaHEBBIM, OpPraHU3MEHHBI, MOMYJIALIUOHHO -BUAOBO, 9KOCHCTEMHBIH
(OuoreoneHoTnyeckuit), OuocdepHsid. Ilpomeccwl, mnpoucxoasmue B KUBBIX
cucreMax. OCHOBHBbIC TNpU3HAKU XUBOTO. JKW3HBb Kak (opma CylecTBOBaHHUS
Marepun. Hayku, m3ydaroniue »XKuBbIE CHCTEMBI HAa Pa3HBIX YPOBHAX OpraHU3aLNU.

N3yyenue xuBbIX cucteM. Meroabl Ouosornyeckoil Hayku. HaOmonenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTu3alus, Metaanaiaus. [loHsTue o 3aBucuMoint u
HE3aBUCUMOW mniepeMeHHOW. [lnanupoBanme »skcriepuMmenta. IlocraHoBka wu
npoBepka runote3. HyneBas runotesa. [lonaTue BHIOOPKU U €€ JOCTOBEPHOCTb.
Pa3zbpoc B Ouonormueckux pgaHHbIX. OIlleHKa JOCTOBEPHOCTU TOJYYEHHBIX
pe3yabTaTtoB. IlpuunHbl HCKaXkeHUs pe3ynbTaToB JKcrnepuMmeHTa. [loHsiTue
CTaTUCTUYECKOIO TECTa.

JdemMoHcTpannu



Tabmuuer u cxembl: «OCHOBHBIE MPHU3HAKK KU3HWY», «buomornueckue
cuctembl», «CBOWMCTBa >KUBOW MaTepum», «YPOBHU OpraHM3alUM KUBOU
npupoas», «CTpoeHHe >KUBOTHOW KIETKW», «TKaHM >XUBOTHBIX», «CHCTEMBbI
OPTaHOB YEJIOBEUECKOro opranmsMmay, «buoreomnenos», «buocdepa», «Metoabl
U3YYEHUS )KUBOU MPUPOIBD.

OOopynoBanue:  jmabopaTtopHoe  OOOpydoBaHME  JJisi  IPOBEICHUS
HaAOIOZIEHUH, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb30BaHWE pa3IUYHBIX METOJAOB MpH
U3YYEHUU JKUBBIX CUCTEM.

Tema 3. buosorus KjieTku

Knerka — cTpykrypHO-(QyHKIMOHaNbHAs eauHULA KuBoro. Mcropus
oTkpbITHs KIeTKkU. PaboTer P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Inefinen, P. BupxoB). OCHOBHBIE TOJIOKEHUS COBPEMEHHOMN KJIETOUYHOM
TEOPUHU.

MeTtoabl  MOJIGKYJASIPHOM W KJIETOYHOM  OHWOJIOTHHM:  MHUKPOCKOTIHSA,
xpomarorpadus, 37ekTpodope3, METOJl MEYEHBIX aToMOB, AuddepeHnnaIBLHOE
HEHTpU(YTUpOBaHUE, KYyJIbTUBUPOBAHUE KIIETOK. M3yuenue puxcupogannvix
K1emokK. DIeKTpOHHas MHUKpockonus. Kougoxranvnas muxpockonus. Bumanvhoe
(npudsicuznenHoe) usyueHue Kiemox.

JdeMoHcTpauuu

[Toptpetsr: P. I'yk, A. JIeBenryk, T. IlIBann, M. llneitnen, P. Bupxos, K. M.
bap.

Tabnuibl u cxeMbl: «CBETOBON MHUKPOCKOI», « DIEKTPOHHBI MHKPOCKOID»,
«HcTopusi pa3BUTHSI METOA0B MUKPOCKOTIUI.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATIbHBIX KJIETOK.

IIpakTnueckass padora «JBydeHue METONOB KIETOUYHOM OHOJIOTUH
(xpomarorpadusi, snekTpodope3, auddepeHuUanIbHOEe IeHTpUudyrupoBaHue,
[TLP)».

Tema 4. Xumu4eckasi OpraHu3anus KJIeTKH

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MHUKPO- U YJIBTPAMUKPOIIEMEHTHI.
Bona u e€ posib Kak pacTBOpPUTEINs, pEareHTa, y4acTUe B CTPYKTYpUPOBAHUU
KJIETKHU, TEIJIoperyysinuu. MuHepaibHble BElIECTBAa KIETKH, UX OHOJIOTHYecKas
poib. POnb KATHOHOB M aHMOHOB B KIIETKE.

Opranunyeckne BEIIECTBA KJETKU. buonorndeckue mnouMepbl. benku.
AMMHOKHUCJIOTHBIN cocTaB OenkoB. CTpyKTypbl O0€JKOBOM MoJeKyJbl. IlepBuunas
CTpyKTypa Oejka, NenTUAHAas CBsI3b. BropuuHas, TpeTW4yHas, YeTBEpTUYHAS
cTtpykrypbl. [enarypanus. CpoictBa OenkoB. Kiaccudukamus Oenkos.
buonorunueckue pynkuun 6enxoB. [Ipuorul.



YraeBoabsl. MoHOCaxapuibl, JUCaXapuabl, OJUTOCAXAPUIBI U TIOTUCAXAPUIBI.
OOuuit  mmaHn cTpoeHuss W (HUBUKO-XMMHUYECKHE CBOWCTBA  yIJIEBOJOB.
buonoruveckue QpyHKIMM YTIEBOIOB.

Jlunuael. 'uapodunsHo-ruapodoOubie cBoiicTBa. Kiaccudukanus aunumos.
Tpurmuuepuabl, Qochonmunuabl, BOCKU, cTepounbl. buonormyeckue QyHKIUU
munuaoB. O01Me cBoMcTBa OMOIOTHUECKUX MEMOPAH — TEKYY€CTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, TIOJIYIPOHULAEMOCTb.

Hyknennossie kucnotrel. JJHK u PHK. Crpoenue HYKIE€MHOBBIX KHUCIIOT.
Hyxneotuapl. Ilpunmun kommiemeHntapHoctu. I[lpaBuno Yapradda. Crpykrypa
JUHK — nBoiinas crimpans. MectoHaxoxaeHue u oumonorndeckue ¢pynkmuu JHK.
Bunst PHK. ®ynkiuun PHK B kieTke.

Crpoenue Mouiekyabl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonoruueckue pyukunu AT®. BoccraHOBIIEHHBIE TEPEHOCUUKHU, UX (QYHKIMH B
KineTtke. J[pyeue wuykneozuompugpocgpamovr (HT®P). CexBenupoBanue JIHK.
Memooul cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrpykTypHas OuOJOTHS: OMOXMMHUYECKHE U OMO(U3NUECKUE UCCIIEI0OBaHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTypbl OuoMonekyin. Mooenuposanue
cmpyKmypusl u QyHKyu OUOMONEeKYI U ux komniekcos. KomnviomepHulil ousaiin u
Op2aHUYecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHALO208.

JdeMoHcTpauuu

[Toptperst: JI. Tonunr, Ix. Yorcon, ®. Kpuk, M. Ywikuuc, P. ®pankivs,
@. Conrep, C. Ilpy3unep.

[unarpammber:  «PacnpeneneHne XUMHYECKHX DJIIEMEHTOB B HEXHUBOW
npupone», «PacmnpeneneHue XuMHUYECKUX 3JIEMEHTOB B JKUBOU MPUPOLH.

Tabnuubsl u cxembl: «llepuognydeckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHre MOJIEKyJbI BOJIbD», «Bemiectsa B cocraBe opraHu3zmMoB», «CTpoeHUE
MOJIEKyJIbl Oenka», «CTpPYKTypbl O€IKOBOM MOJICKYIbD», «CTpOe€HHE MOJEKYJ
yriieBoOBY», «CTpoeHue MOJeKyJ JUnuaoB», «HyKJI€euHOBBIE KHCIOTHDY,
«Ctpoenne Monekyssl ATD».

OOGopynoBaHue: XuMUYecKas Mocyaa u 000pya0BaHuUE.

JlaGopaTopnas padora «OOHapyKeHHE OCIKOB C TTOMOIIBIO Ka4eCTBEHHBIX
pEaKLHiD».

JlaGopaTopnas  pabora  «lccnegoBaHuWe  HYKJIEMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX W3 KJIETOK PA3JIMYHBIX OPTAHU3MOBY.

Tema 5. CTtpoenue u pyHKIUN KJIETKH

Tunbel KJIETOK: »yKapuoTHYecKass U mpokapuotuueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUA KICTKHU.



CtpoeHne nmpokapuoTU4IeCKoM KieTku. KieTtounas crenka OakTepuil u apxei.
Oco0eHHOCTH CTpOoeHHs TeTepoTpoHON U aBTOTPOPHON NPOKAPUOTHUUECKUX
KJIETOK. MecTo U poJib MPOKAPUOT B OUOIIEHO3AaX.

Crtpoenue u GyHKIIMOHUPOBAHUE HYKapUOTHY €CKOU KJICTKH.
[Inazmaruueckas MemOpana (mna3maiemma). CTpykTypa IJIa3MaTUYECKOU
MeMOpaHnbl. TpaHCHIOPT BElIECTB Uepe3 MIa3MaTUYECKy0 MEMOpaHy: MacCUBHBIN
(muddy3usa, obneru€unas auddysus), aKTUBHBINA (NMEPBUYHBIA U BTOPUYHBIN
akTuBHBIM TpaHcnopt). [lomynponuriaemocts MemOpaHbl. PaboTa HaTpuii-
KaJIUEeBOro0 Hacoca. DHIOIUTO3: MUHOIUTO3, (arouuTo3. Jk301uTo3. Knerounas
creHka. CTpykTypa u QyHKIUHM KJIETOUYHOW CTEHKH pacTEeHUil, rpuodoB.

[Hurtomnasma. [uTozoisb. [utockener. J[BwxkeHue nmuromiazMbl. OpraHOUbI
kietkn. OpgHOMeMOpaHHBIE OpPTaHOWIBl KICTKH: DHIOIUIA3MAaTHYECKas CeTh
(BIIC), anmapar I'onbmku, IM30COMBI, UX CTpoeHHEe U (YHKIUHU. B3anumMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KJeTkU. CTpOeHHE TpaHyISIPHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enxos ¢ IIIC. Cunre3 pacTBOpUMBbIX OenkoB. CUHTE3
KJIETOYHBIX  MeMmOpaH. [magkuii  (arpaHyJsipHbIA)  SHIOIIa3MaTHUYECKUI
peruxkynym. CekperopHas ¢yHKIMs anmnaparta ['onsmxu. Moougukayua b6enkos 6
annapame ['onvoocu. Copmuposka bOenxkos 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KIIETKE. Bakyosm pacturenpHbix KieTok. Knerounsii cok. Typrop.

[loslyaBTOHOMHBIE ~ OpPTaHOUABl  KJETKH:  MUTOXOHAPHUHW,  IJIACTHUIBI.
IIpoucxoaxcoenue mumoxonoputi u niacmuo. Cumouozenes (K.C. Mepeoickoeckuil,
JI. Mapeynuc). Ctpoerne W (QyHKIUM MUTOXOHApHWN U TuiacTui. llepBuunbie,
BTOPUYHBIE W  CJIOKHBIE  IUIACTHABI  (DOTOCHHTE3UPYIOUIUX  DYKApHOT.
XJIOPOIUIACThI, XPOMOIUIACTHI, JICUKOIJIACThI BBICIIUX PACTCHHM.

HememOpannbie opranounbl kieTku CtpoeHue U (GyHKIUMU HeMeMOpaHHBIX
OpTraHOUA0B KJIETKU. Pubocomel. IIpomesrcymounvie Qunamenmul.
MukpodunameHTsl. Axkmunosvie Mukpoguiamenmol. MplllIeUHbIE  KJIETKHU.
AKkmunogvie KOMHOHEHMbl HeMbluieuHblX KiemoKk. MukpoTpyoouku. Knerounbrit
neHTp. CTpoeHHe U JBWXKEHHE JKTYTUKOB M pecHUYEeK. MUKpoTpyOOUYKu
mutoriasMel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpouiamenmamu u
muxkpompybouxamu. Momopuwie benxu.

Anpo. ObGomouka sjpa, XpOMaTHH, KapuOIIJIa3Ma, SJIPBIIIKH, UX CTPOCHUE U
¢byukiuu. SAnepubnii OenkoBwiii Marpukc. [IpocTpancTBeHHOE pacmosokeHue
XpoMOocoM B uHTep(dasHOM sdnpe. yxpomamun u cemepoxpomamut. benku
XpoMaThHAa — TUCTOHBL J{unamuxa s0epHoti 0007104Ku 6 Mumo3se. Hoephbiil
mMpancnopm.

Knerounsie BkitoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK IYKAPUOT
(pacTUTeNnbHOM, )KUBOTHOM, TPUOHOMN).

JdemMoHcTpannu



[optpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuuelr 1 cxeMbl: «CTpoeHHE DYKaApUOTHUUECKOU KIeTku», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOW  KieTkm», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHUEe MPOKAPUOTUUECKOU KIETKI.

OOGopynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPONpEnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKpPOTpEnapaThl 0aKTepUaibHbIX KIETOK.

JlabopaTopnass padora «l3ydyeHue CTpOEHUS KJETOK PpPa3IM4HbIX
OPTaHU3MOBY.

IIpakTuueckas padora «/3yueHue CBOWCTB KIETOUHOU MEMOpaHbD».

JlabopaTopHasi padora «MccnenoBaHue IUIa3MoJIM3a W JCIUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnueckas  padora  «/3yyeHwe  JBWKEHUS  I[UTOIJIA3Mbl B
PACTUTENBHBIX KJIETKAX).

Tema 6. O0OMeH BelIeCTB U NIpeBpallleHUE JHEPIUHM B KIeTKe

AcCCUMMIISIIIUS U TUCCUMUJIISILIUS — IB€ CTOPOHBI MeTabom3Ma. Tumesl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U rerepoTpodHbI. YyacTue KUCIOpOJa B OOMEHHBIX
mpoleccax. JHEpPreTuueckoe ooOecreueHue KieTku: TmpeBpamieHue ATD B
oOMeHHBIX Tporieccax. DepMEHTATUBHBIM XapaKTep peakuidl KIETOYHOTO
Merabonm3Ma. DepMEHTH, MX CTPOCHHE, CBOWCTBA W MEXAHU3M JICHUCTBUS.
Kodepmentrl. OTimuust pepMEHTOB OT HEOPraHMUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-UHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (EepPMEHTATUBHBIX
peakimii OT pa3INYHbIX (HaKTOPOB.

[lepBUuHBII CUHTE3 OpPraHMYECKUX BEIIECTB B KieTke. {DOTOCHHTES.
AHokcueennvii u oxcueenuvii omocunmes y oaxkmepuii. Ceemocobuparoujue
nueMeHmul U NUSMEeHmbl PeaKyuoHHo2o yermpad. Pollb XJIOpOIUIaCTOB B IPOLECCE
doTocurTe3a. CBeToBas U TeMHOBas ¢a3pl. Pomoovixanue, Cs., C4. u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BnusiHue pa3auyHbIXx (PakTOpoB
Ha CKOpoCTh (OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpaszue OPraHU3MOB-XEMOCUHTETUKOB
HUTpUPUUHPYIOIINE OaKTepHu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOJIHBIC
OakTepuu. 3HaUCHHE XEeMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bunbel OpoxeHus. IIpoaykrel OpoxkeHus U HX
UCIOJIb30BAHUE YEJIOBEKOM. AHA3pOOHBIE MHMKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHA M BO30YIUTETN 0OJIC3HEH.

AnpoOHbIe OPTraHU3MBL. Ortansl DHEPTETUYECKOTO oOmeHa.
[lonrotoBurenpHbid dTamn. [ MHKOIN3 — OECKUCIOPOIHOE PACHICIVICHUE TJIFOKO3bI.

brosornyeckoe OKHCIEHHUE, UM KIETOYHOE JbIXxaHue. Pojib MUTOXOHIpH B
npoiieccax ouonornyeckoro okucieHus. Lukmmueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. IHepeus membpanHo2o epaduenma npomoHos. Cunmes



AT®D: paboma npomonnoi AT®-cummasel. llpenmyiiecTBa a’poOHOTO IMyTH
oOMeHa BelIecTB nepes; aHadpoOHbIM. D(PPEKTUBHOCTh YHEPTETUYECKOTO0 0OMEHa.

JdemMoHcTpaumuu

[TopTpetsr: dx. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 1L Murtuemn, I'. A. 3aBap3uH.

Tabnuupl u cxemsl: «DoTtocunTe3dy, «IHEpreTUdeckuii oomen», «buocunres
oenkay, «CtpoeHue gpepMeHTa», «XeMOCHUHTE?Y.

O6opynoBaHue: CBETOBOW MHUKPOCKOTM, 000OpyAOBaHHE sl MPHUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIpPENapaTosB.

JlaGopaTopnass  palGora «I3yuyeHuMe  KaTaJIUTUYECKONM  AKTHUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTallasbl)y.

JladbopaTopnasi padora «/3ydenue (HEPMEHTATUBHOIO paCHICIICHUS
MIEPOKCHUIA BOJOPOa B PACTUTENBHBIX U KMBOTHBIX KIIETKAX).

JladbopaTtopnass paGora «CpaBHeHHE TpoleccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopnas pabdora «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXAHUS».

Tema 7. HacaencreeHHasi uH¢GopManus U peaju3anus e€é B KJIeTKe

Peakiiun marpuuHoro cunTtes3a. [IpUHIMIT KOMIUIEMEHTAPHOCTU B PEAKIIUAX
MaTpUYHOTO CHHTe3a. Peanuzaius HaciieqcTBeHHON mHbopManuu. ['eHeTudeckuit
KOJI, ero cBoicrBa. Tpanckpunuma — Marpuusblii cuHTe3 PHK. Ilpuniuumns
TPAHCKPHUIILINK: KOMILUIEMEHTApPHOCTh, aHTHUNApaIeNIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnopTHeix PHK B Guocunrese Oenka.
VYcnoBusi OGuocunTe3a Oenka. KomupoBanue amuHOkuciOT. Pons pubocom B
OouocuHTe3e Oenka.

Cospemennvle npeocmagienus o cmpoenuu 2eros. OpraHuzanus reHoMa y
OPOKAapUOT U 3yKApUOT. Perynsiuusi akTUBHOCTH T€HOB y NpOKapuoT. ['mmore3a
onepona (®@. XKako0, XK. Mano). Monexynapuvie mexanuszmvl IKCNPECCUU 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomoel 2enos. Perynsaiusi oOMeHHBIX
IIPOLECCOB B KJeTKe. KieTouHslii romeocras.

Bupycel — HekseTouHble (hOpMBI )KU3HU U OOJIUraTHbIe nmapa3utbl. CTpoeHue
NPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHnHblll YUK
HHK-cooepacawux eupycos, PHK-codepaxcawux eupycos, obaxmepuogazos.
Obpamuas mpanckpunyusl, peeepmasa, uHmezpasa.

BupycHble 3a0o0eBanusi denoBeka, XUBOTHbIX, pactenuid. CIIU]J], COVID-
19, coumanbHble U MEAUIIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u anamus b6oavwux maccueos («bigdatar)
CMPYKMYPHBIX OuoI02uyeckux oannvlx. Hanomexnonozauu 6 buono2uu u meouyuHe.
IIpoepammupyemvie pynxyuu 6enxos. Cnocodovt 00cmasKu 1eKapcma.



JdemMoHcTpauuu

[Hoptpetsr: H. K. Konsnos, /I. 1. UBaHOBCKUIA.

Tabnuiel 1 cxembl: «buocunres Oenka», «['eHeTnyeckuii koa», « Bupycon,
«bakTepuodarmy.

IIpakTnueckas padora «Co3gaHue MOAEIH BUPYCA.

Tema 8. 7ZKu3HeHHbIN UK KJIETKH

Knerounslit mukia, ero mepuonbl u perymsanus. Harepdaza um mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekaromux B uHTep(daze. [logroroBka KIETKH K
neneHuto.  I[Ipecunrernyeckuit  (MOCTMUTOTHUYECKUM),  CHHTETUYECKUH U
NOCTCUHTETUYECKUN (MIPEMUTOTUUECKUI) TEPUOIbI UHTEP(Pa3bl.

Matpuusslii cuntes JJHK — penmmkanusa. Ilpuaouner perumkanun JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTUIAPAJIIECIbHOCTD.
Mexanmsm permnkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TeJaoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapuoTWIl. JumjmoumaHbld U
rarouaHbld - Habopbl  XpoMocoM. ['omosiormunbie xpomocombl.  [losioBbie
XPOMOCOMBL.

Henenne knerkm — wmuto3. Craaum MUTO3a M NPOUCXOJSIIIME B HHUX
npouecchl. Tunbl Muro3a. Kapuokunes u nurokuHes. buonornueckoe 3HaueHUE
MHTO3A.

Perymsiuust MUTOTMYECKOTO IMKIa KiIeTKH. lIporpammupyemas kierouHas
rubenp — arnomnTo3.

Knerounoe siapo, XpoMocoMbl, (DyHKIIMOHAIbHAs TeHOMUKA. MexaHuzmbl
nponugepayuu, oupdepenyuposku, cmapenus u euberu kiemox. «lL{ugposas
Kliemkay — ouourHgopmamuyeckue mooenu HyHKYuOHUpP08aHUsL KIeMKU.

JdemMoHcTpauuu

Tabmuupl u cxembl: «KU3HEHHBIM LUK KICTKW», «Mutos», «CtpoeHue
xpoMocom», «Pemmkanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapaTsl: «MHUTO3 B KIleTKax
KOPEILIKA JTyKay.

JlaGopaTopnass  padora «MByyeHne  XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIpEnapaTax».

JlaGopaTopnas padora «HabnroneHrue MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u pyHKIMU OPraHU3MOB

buonorunueckoe pazHooOpasue OPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOYHbIE OPraHU3MBbl.

OcoOeHHOCTH ~ CTPOEHUSI U JKU3HENEATEIBbHOCTHM  OJHOKJIETOYHBIX
opranu3MoB. bakrepun, apxew, OJHOKJIETOUYHbIE TPUOBL, OJIHOKJIETOYHBIE
BOJIOPOCIH, Apyrue npoTuctbl. KoJoHUANbHBIE OPTaHU3MBI.



B3aumocBsa3p uyacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opraHoB. Opranusm kak eguHoe 1enoe. 'omeocras.

Tkanu pacteHuid. Tunbel pacTUTENBHBIX TKaHEW: oOpa3oBaTebHAs,
NOKpPOBHAsl, MPOBOJIAIIASI, OCHOBHasi, MexaHuWdyeckas. OcCOOEHHOCTH CTpOEHUS,
GYHKIMI U pacroyioKeHUs TKaHeW B opraHax pacTeHUHU.

TkaHW XMBOTHBIX M YeENOBEKAa. TUNBl )KMBOTHBIX TKAHEW: SIUTEIMAIbHAs,
COEIMHUTEbHAs, MbllieuHas, HepBHas. OcoOEHHOCTH CTpOeHUs, (QYHKUUNA MU
pAacIoNoKEHUs] TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHble M T€HEpAaTHUBHbICE OpraHbl pacTeHuil. Opransl u
CUCTEMBI OPTAHOB )KUBOTHBIX U 4enoBeKa. @YHKIIMM OPraHOB U CHUCTEM OPTaHOB.

Omnopa Ttema opranmsmoB. Kapkac pacteHnit. CkeseTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX >XUBOTHbIX. HapyxXHbIi U BHyTpeHHuil ckener. CTtpoeHue u
THIIBI COCTMHEHUST KOCTEM.

JIBimkeHue  opraHu3MoB.  J[BMKEHHE  OJHOKJIETOUYHBIX  OpPraHU3MOB:
amMEOOuHOE, KI'YyTUKOBOE, pEeCHUYHOE. J[BM)KEHHME MHOTOKJIETOUYHBIX PACTEHHUM:
TPONIM3MBl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX >XHMBOTHBIX M 4YEJIOBEKa:
MbleyHas cuctema. Peduekc. CkeneTHble MBIIIBI U UX padoTa.

[lutanue opranu3moB. llorsmomenue BOABI,  YIJEKUMCIOTO Ta3a W
MHHEpAJIbHBIX BEIIECTB pacTeHUsMU. l[IuTaHue >KMBOTHBIX. BHYTpUIOJIOCTHOE U
BHYTPUKJIETOUHOE NHIIEeBapeHue. [IuraHne MO3BOHOYHBIX KUBOTHBIX. OTAEIBI
MUIIEBAPUTEIIBHOTO TpakTa. [IlumeBapurenbHble xene3wl. [lumieBapurtenbHas
CHCTEMAa YEJIOBEKA.

Jlpixanue opranu3MoB. J[pixaHue pacrenuil. J{pixanue »KuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHoe Aapixanue. JlpIxarenbHas MOBEPXHOCTD.
XKabepnoe u né€rouHoe npixaHue. J{pixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHUE CTPOCHUS JIETKUX II03BOHOYHBIX >KUBOTHBIX.
JlpixarenpHass cucreMa 4YenoBeKa. MexaHW3sM BEHTUISIIMM JIETKUX y NOTUL U
MJICKOTIUTAOMMX. Perymsnus apixanus. J(prxareiabHble 00BEMBI.

TpaHCTIOPT BEIIECTB y OPTraHU3MOB. TPAHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTtB y XUBOTHBIX. KpoBeHOCHass cuctema u €€ OpraHsl.
KpoBeHocHas cucrema T1O3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHusi. IBOJIIOLUOHHBIC
YCJIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMBbI MO3BOHOUHBIX KMBOTHBIX. PaboTa
cepaua u €€ peryJsinus.

Beigenenne y oprammsmoB. Beigenenune y pacreHuid. Beigenenue y
KUBOTHBIX. CokparutenbHble Bakyoau. Opranel BblgeneHus. Puiabrpanus,
CeKpelrs U 0OpaTHOE BCachlBAHHWE KaK MEXaHU3Mbl pabOThl OPraHOB BBIICICHUS.
CBs13p IOJIOCTH TE€JIa C KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMU. Bpiienenue y



MO3BOHOYHBIX XUBOTHBIX W 4enoBeka. [louku. CtpoeHne u ¢ yHKIIMOHUPOBAHUE
Hegpona. OOpazoBaHUE MOYH Y YellOBEKa.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3moB. Cropsl
OakTepuidi W UUCTHl MPOCTEHIIMX. 3aluTa y MHOTOKIETOYHBIX PAaCcTEHUM.
Kyrtukyna. Cpencra macCMBHOM M XUMUYECKOW 3a1{UThl. OUTOHIUABL.

3anmTra y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amuTa opranusMa oT OojiesHeidl. MIMMyHHas cuctema uenoBeka. KiieTouHbld U
TYMOpalIbHbIH UMMYHHTET. BpoXIEHHBIH W TpHOOpPeTEHHBIA crenuduyeckui
umMMyHUTeT. Teopus KJIOHaJbHO-cellekTuBHOro mMmmyHutera (I1. Opnux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Poiib BpOXIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUII.

Pazgpaxumocts u  perymsauus |y opraHu3moB. Pasnpaxumocts y
OJHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PaznpaxuMoct W peryiasiuus y
pactenuii. PocToBbIC BelEeCTBA U NX 3HAYCHHUE.

HepBuas cuctema u pediiektopHas peryisuus Yy >KUBOTHBIX. HepBHas
cucTeMa u €€ OTIeJbl. DBOJIOIUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHenbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediuekc u
pedraexkropHas nyra. besycrnoBHble U ycloBHBIE pe(IIEKChI.

['ymopanbHass perynsiuuds U 3HAOKPUHHAs CHUCTEMA XMUBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPMHHOM CHCTEMBI W HMX TOPMOHBL /JlelicTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM M SHIOKPUHHOW cucTeM. [unortanamo-runoduszapHas
cucTema.

JdemoHcTpaumuu

[loptper: W. I1 IlaBnos.

Tabnuuel 1 cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOYHbIE
Bojopociam», «bakrepum», «lIpocrerimuey, «Opranbl UBETKOBBIX PACTCHUI,
«CucteMbl OpPraHOB MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «TkaHu pactenuii», «KopHeBbie cuctembl», «CTpoeHHE CTEONS,
«CTpoeHHe JHUCTOBOW MIACTUHKW», «TKaHW >KUBOTHBIX», «CKEIeT 4YeloBEKay,
«IImmeBapurenbHass  cucreMa», «KpoBeHocHas cucrema», «JlpIxarenbHas
cucrema», «HepBnas  cucrema», «Koxa»,  «MpbluieuyHas  cucTeEMay,
«BbigenurenbHas cucreMa», «IJHIOKpUHHAsg cucteMma», «CTpoeHHE MBIIIIbD»,
«MImMmyHUTETY, «KHI1€YHO TOJIOCTHBICY, «Cxema  TUTaHUST  pACTECHUI»,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHHE THUAPHD»,
«Ctpoenne minaHapumn», «BHyTpeHHee cTpoeHue HoXKIAEeBOro 4epms», «HepBHas
cuctreMa peidO», «HepBHas cucrema marymkm», «HepBHas  cucrema
npecMblkaromuxcsa»,  «HepBHas  cucrema  nruny», «HepBrHas — cucrema
MiekonuTaronmnxy», «HepBHas cucrema denoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpEnaparhl OJHOKJIECTOUYHBIX
OpTaHU3MOB, MUKpOIIpenapaTbl TKaHEW, pPaKOBUHBI MOJUTIOCKOB, KOJUICKI[UU
HACEKOMBIX, WTIJIOKOXHUX, JKHBBIC JK3eMIUIIPhl KOMHATHBIX pacTeHUM, repOapuut
pacTeHUN pa3HbIX OTIEJOB, BJIAXHBIE MpenapaTbl JKUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUIGKIIUM OECIO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4YeJIOBEKa,
000pyAOBaHUE AJIs1 IEMOHCTPALIMM IOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHU,
pacieruieHus: Kpaxmasa u O€JIKOB Mo/ JehcTBUEeM (pepMeHTOB, 000pyI0BaHUE JJIs
JIEMOHCTpAIIUU OIBITOB MO U3MEPEHUIO KU3HEHHOW €MKOCTU JIETKMX, MEXaHU3Ma
JbIXaTEeNLHBIX JBWKEHUHN, MOJEIN TOJIOBHOTO MO3Ta PA3IMUHbBIX KUBOTHBIX.

JlaGopaTopHas padora «/I3yueHne TKaHEH pacTECHUI.

JlaGopaTopHas padora «/I3ydueHne TKaHEH KUBOTHBIXY.

JlaGopaTopHas padora «/3yuyeHue OpraHoOB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3mHOKeHUe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOKXEHUS OPTAaHU3MOB: OecroJyioe (BKIIOYas BEreTaTUBHOE) U
nojioBoe. Buabl  0ecnoyioro  pa3MHOXKEHUS:  TOYKOBAHHWE, CHOPYJISAIHS,
(dparmMeHTanys, KIOHUPOBaHUE.

[TonoBoe pasmHoxkeHue. [lomoBble kineTku, wiad ramersl. Menos. Craguun
Meno3a. [loBenenne xpomocom B Meio3se. Kpoccunrosep. buonornyecknii CMbICII
M€N03a W TOJOBOro mpouecca. Meno3 M ero Mecro B KU3HEHHOM LHKIIE
OpTaHU3MOB.

[IpenzapoapinueBoe passutue. ['amerorenes y :uBOTHbIX. [10JI0BBIE K eEIE3BI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KJeTOK. Criepmarorenes u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHre U AMOpPUOHAIBHOE pa3BUTHUE KHUBOTHBIX. (CrocoObl
OTUIOZOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaisHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHUS — HAayKa
0 Pa3BUTUHU OpraHU3MOB. Mopghozenes — 00na u3 2nagHvIx npobdiem IMOPUOIOCUL.
Konyenyus mopgocenos u moderu mopgoeeneza. Cranuum >MOpHOTeHEe3a
KUBOTHBIX (Ha mpumepe Jsirymku). JpoGnenuwe. Tumbl  1poOieHwUs.
Hemepmunuposannoe u HedepmunuposanHoe OpobaeHue. bracmyna, munsi
oaacmyn. OcoOEHHOCTH JPOOJECHUS MICKOMUTAIOMINX. 3apOJBIIIEeBhIE JIMCTKHU
(racTpyJsinus). 3akaagKka OpraHoB U TKaHEW W3 3apOJbILIEBBIX JUCTKOB. B3auMHoe
BIUSIHUE 4YAacTeW pa3BHBAIOIIETOCS 3apojbliia (dMOpHUOHANBbHAS WMHIYKIIHS).
3akianka IUIaHa CTPOCHHUS OJKMBOTHOTO Kak pe3ysbTaT HepapXUYeCKUX
B3aUMOJICHCTBUIN TeHOB. BiusHue Ha HSMOpPHUOHAIBHOE PAa3BUTHE Pa3TUYHBIX
(baKkTOpOB OKPYXKAIOIICH CPEJIbL.

Poct u pazBurue xuBOTHBIX. [locTomOpuoHanpHBIM mepuona. IlpsMoe u
HenpsiMoe pa3Butue. Pa3zBurue ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrHMueckoe 3HAYEHUE MPSMOTO U HEMPSIMOTO



pa3BUTHS, UX paclIpoOCTpaHeHUe B mpupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI
PEeryJIsiNK POCTa )KUBOTHBIX U YenoBeka. CTaauu mocTaMOPHUOHATILHOTO Pa3BUTHSI
y )KMBOTHBIX U 4yesioBeka. [lepnopl oHTOTeHEe3a uenoBeka. CrapeHue U cMepTh Kak
OMOJIOTUYECKHE MPOLIECCHI.

Pasmuoxkenue u pasButue pacteHuil. 'ametodut u cnopodur. Meiio3 B
JKU3HEHHOM 1HKIe pacTteHud. OOpazoBaHMe CcHop B TMpolecce Meiosa.
['amerorenes y pacrenuid. OIUIOJJOTBOPEHUE U PaA3BUTHUE PACTUTEIbHBIX
opranu3MoB. J[BOoWiHOE OTJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuid. OOpazoBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl peryisiiuu OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpauuu

[Hoptpersr: C. I'. Hapammn, X. [lnemas.

Tabnunpr u cxembl: «BereraruBHoe pasmHOXkeHUEe», «Tumel 0ecrnoyioro
pa3MHOXEHUs», «Pa3MHOXEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD),
«Pa3MHOXeHue ruapb», «Mehos3», «XpoMocoMbly, «l'ametoreHes», «CTpoeHue
AULEKJIETKA U crepMaro3onaa», «OCHOBHbIE CTaguM OHTOreHesay, «lIpsmoe u
HENpsIMO€  pa3BuTue», «Pa3BuTHe MaWCKOro xyka», «Pa3BuThe capaHumn»,
«Pa3zBurne JATYmIKU», «/[BOIHOE OIJIONOTBOPEHHE Yy IIBETKOBBIX PACTCHHUI,
«CTpoeHne ceMsiH OJHOAOJIbHBIX U JABYAOJIBHBIX pacTeHUN», «KU3HEHHBIN UK
MOpPCKOM  KamycThb», <« OKu3HEHHBIM [HMKI MXa», <«OKW3HEHHBIA  IUKJI
MANOPOTHUKA», «JKU3HEHHBIA LMK COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOTN, MHKpOIpenaparbl SHIEKIETOK U
CIEepMaTo30ua0B, MoAeNb «LIUKIT pa3BUTHUS JISATYIIKIA.

JlaGopaTopHas padora «/3ydyeHue CTpOEHHs MOJOBBIX KIETOK Ha TOTOBBIX
MHKpPOTIpEnapaTax».

IIpakTuyeckass padora «BbpIIBI€HHME NPU3HAKOB CXOJCTBA 3apOJbIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTopnas pabGora «CTpoeHHE OpPraHOB pPa3MHOXEHHUS BBICIIUX
pacTeHum».

Tema 11. I'eHeTuka — Hayka 0 HACJEeJICTBEHHOCTH M H3MEHYHBOCTH
OPraHu3sMoB

Hctopust cTaHOBIEHUS M pPa3BUTUS TE€HETUKWM Kak Hayku. Paboter T
Menpnens, I'. ne ®pusza, T. Moprana. Poip 0Te4eCTBEHHBIX YUYEHBIX B pa3BUTUHU
reHetuku. Paboter H. K. Komenora, H. M. BaBunosa, A. H. beno3zepckoro, I'. [I.
Kapneuenko, 0. A. ®umumuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUY ECKHE TOHATUS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBIL,
aJUICNIbHBIE TEHBI, AIBTEPHATUBHBIC NPU3HAKH, JOMHHAHTHBII W PELECCUBHBIN
NpU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, THOPUbI, T€HOTHM, (DEHOTHIIL.



OCHOBHBIE ~ METOJIbI ~ TEHETUKW:  TUOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUY ECKU .

JdemMoHcTpaumuu

[Toptpetsl: I. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. .
Basuinos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl 1 cxeMbl: «MeToAbl TEHETUKNY», «CXEeMbl CKpEIIMBAHUS).

JlaGopaTopnas pabGora «J/lpo3odmma Kak O0O0BEKT T'C€HETHUYECKHUX
UCCIIEAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. I[lepBbiii 3akoH Menaens — 3akoH
ennHo00pa3us TUOpPUIOB MEepBOTO MoKojeHus. [IpaBuno nomunupoBanusa. Bropoii
3aKOH MeHzaenss — 3aKOH pacUIeIUICHUs MpU3HAKoB. [luTosornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpelluBaHus. [ MmoTe3a YUCTOTHI FaMeT.

AHanmzupyouiee ckpemupanue. [IpoMexyToOuHbI XapakTep Hacaed0BaHUS.
Pacmiennenue npu3HakoB MPU HEMOJHOM JTOMUHHUPOBAHUH.

Jurunbpunnoe ckpenBanue. Tperuit 3akoH MeHiens — 3aKOH HE3aBUCUMOTO
HACJICJOBAHUS MIPU3HAKOB. [uronoruueckue OCHOBBI  JTUTUOPUAHOTO
CKpEILUBaHUS.

CuennienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensieHHoe
HACJICJOBAHUE TE€HOB, HAPYIICHUE CUEIUICHUS MEXAY TIeHaMH. XPOMOCOMHas
TEOpHs HACIIECTBEHHOCTH.

['enernka mona. XpoMOCOMHBIA MEXaHU3M ONpeNeTeHHs Noja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI W TE€TEpOraMeTHbIM MOJ. |'eHeTnyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HAKOB, CUEIUICHHBIX C MOJIOM.

['enoTHn Kak HemocTHas cucreMa. [ImeroTponvsa — MHOXKECTBEHHOE JEHUCTBUE
refa. MHOXECTBEHHBIM ayuiean3M. B3anMoJelcTBHEe HeEaJUIEIbHBIX TE€HOB.
KommuiementapHocTs. Onucras. [lomumepus.

['eHeTnyeckuii KOHTPOJIb Pa3BUTUSl PACTEHUN, >KUBOTHBIX M YEJOBEKa, a
TakKe (PU3NOJOTHUECKUX TMPOLECCOB, MOBEACHUS M KOTHUTUBHBIX (DYHKIIUH.
I'eneTnueckue MexaHU3Mbl CUMOHMOTEHE3a, MEXaHU3M bl B3AUMOJCHCTBUS «XO3SIUH
— TIapasuT» M «XO3IMH — MHUKpOOHOM». ['eHeTHueckue acreKThl KOHTPOJS H
U3MCHEHUS HACJCICTBEHHONW WH(GOPMAIIUU B MOKOJEHUSIX KJIETOK M OPTaHU3MOB.

JdemMoHcTpauuu

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

Tabmuupl u cxembl: «IlepBbiit U1 BTOpoil 3akoHBI MeHaemsi», «Tpetuit 3akoH
Mengaens», «AHaIUM3UpyIOlIEe CKpenuBanue», «HemosHoe TOMUHUPOBaHUEY,
«CuermyeHHoe HacjelI0oBaHWE NPHU3HAKOB Yy Jpo3oduibly, «['eHeTnka mnomnay,



«Kapuotun denmoBeka», «Kapuorun gpozodunbr»y, «KapuoTtum OTHIIBD,
«MHOKECTBEHHBIN auieanu3My», «B3aumoaencTBue reHoBY.

OOGopynoBanue: MOJEIb I JEMOHCTpPAllMM 3aKOHOB €IMHOO0Opa3us
THOpUIOB TEPBOTO TOKOJEHWS W pacliellJIeHUs TMPU3HAKOB, MOJEHb JJIA
JIEMOHCTpAIIMA 3aKOHAa HE3aBHCHMOTO HACJIEIOBaHUA MPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAIIMNA CIEIVICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOW MMKPOCKOI,
MUKpoTmpenapar: «/pozodumnay.

IIpaktuueckas padora «IIByueHuwe pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUs Y IPO030(DIITBD».

IIpakTnueckass  padora  «IIBydeHue  pe3yJbTaToB  AUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(DIIBIY.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

BzaumopelictBue reHoTuna u cpeAasl npu  (GopmupoBaHWU (EHOTHIIA.
M3MeHnunBoCTh npu3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIC MpPU3HAKU. Bumbl
M3MEHUYMBOCTHU. HEHACJICICTBCHHAs] U HACJICACTBCHHAS.

Monudukaimonnas HW3MEHUYUBOCTh. Ponb cpeasl B (OpMUPOBAHUU
Mo IupUKaIMOHHOW M3MeHunBocTU. Hopma peakuuu mnpusHaka. BapuanmoHHBIN
pan u BapuanuonHas kpuas (B. Horanmncen). CpoiictBa MoauduKaiuoOHHO U
M3MEHUYHUBOCTH.

['eHoTHIIMUECKasT U3MEHYUBOCTh. CBOMCTBA T€HOTHIHNYECKOM M3MEHUYUBOCTH.
Bunbl reHoTUNIMYeCKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MYTallMOHHAS.

KoMmOnHaTtnBHass W3MEHUMBOCTh. Meio3 W TMOJIOBOM MpollecC — OCHOBaA
KOMOMHATHUBHON U3MEHYMBOCTU. POJIL KOMOMHATUBHON U3MEHUYUBOCTH B CO3JaHUHU
TeHETHYECKOTO pa3sHooOpa3us B mpejenax OJHOTO BUAA.

MyTanmoHHass W3MEHYMBOCTh. BuJbl MyTamuil: TE€HHbBIC, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHBIE W  HMHAYUHUPOBAHHbICE MyTaluu. SnepHeie U
HUTOIUIa3MaTHUYeCKre MyTanuu. CoMaTuyeckre W MOJIOBbIe MyTauuu. [IpudauHbl
BO3HUKHOBEHUSI MyTanuid. MyTareHbol M WX BJHUSHHUE HA OPraHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO TMpolecca. 3aKOH TOMOJIOTMYECKUX PSA0B B
HacjiencTBeHHoW n3MeHunBocTu (H.M. BaBunos). BHesnepHas M3MEHUHUBOCTH U
HACJICJICTBEHHOCTb.

OnueeHemuka U INUSEHOMUKA, POJIb DNUSEHEMUUECKUX (DAKmopos &
HAC1e008AHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMO8.

JdemMoHcTpanuu

[loptpetsr: I'. ne ®pus, B. Horanncen, H. 1. BaBuios.

Tabmuupl u  cxeMbl: «Buasl u3MeH4YuBOCTHY», «MoaudukanMoHHasA
W3MEHYHBOCTD, «KoMOnHaTnBHas W3MEHYUBOCTHY, «Meiio3y,
«OmnonotBopenuey, «I'eHeTnueckue 3a0o0sieBaHus yeloBeKay, «Buasl MyTaruii.



O6opynoBaHue: XMBbIE M TepOapHbIC K3EMIUISIPhl KOMHATHBIX PaCcTCHUH,
pucyHku (potorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUJIAMHU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
Moau(pUKAMOHHON W3MeH4YuBOCTH. [locTpoeHune BapuaMOHHOTO psiAa U
BAPHUALIMOHHOU KPUBOW».

IIpakTnueckass padora «Myramuu y Japo3oduiabl (Ha TOTOBBIX
MHUKpOTIpenaparax)y.

Tema 14. I'eHeTHKA YeJiOBeKa

Kapuotun uenoBexka. MexJyHapoJiHas MporpamMmma HCCIEAOBAHUS T€HOMa
yernoBeKa.  MeToapl  M3Y4YEHHMs] T[EHETMKM  4YeJOBEKa:  T'€HEaJIOTMYeCKUH,
OJM3HEIIOBEI, LU TOTC€HETUYCCK U, MONyJIsI HUOHHO -CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE onpeieTeHUe TeHOTHIA:
MOJITHOTEHOMHOE CEKBEHHpPOBAHUE, T€HOTUIHUPOBAHKUE, B TOM UHCIE C MOMOIIbIO
[T11P-ananu3a. HacnencTtBeHnHbie 3a00ieBaHus yeloBeKa. | eHHbIE U XpOMOCOMHBIE
0oJie3HM 4YenoBeKka. boyie3HW ¢ HACIEACTBEHHOW MPEapacIiooKEHHOCTHIO.
3HaYeHHE MEIHUIIMHCKON I'eHETUKHU B MPEJOTBPAIICHUN U JIEYEHUN I'€HETUYECKUX
3a00JieBaHUM 4eloBeKa. MeIUKO-TeHETUUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KIETKU. [IoHsATHE «T€HETUYECKOTO rpy3a». DTUUECKUE ACHEKThI UCCIENOBAHUN B
00J1acTH peJaKTUPOBAaHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne (akTOpbl TMOBBILIEHHON YYyBCTBUTEIBHOCTH YeEJOBEKa K
buznuecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpyXkarouiei cpeabl. ['eHeTnueckas
PEAPaCOIOKEHHOCTh YEJIOBEKa K MaTOJIOTHUSIM.

JdemoHcTpaumuu

Tabnuubl u cxembl: «Kapuotun udenoBeka», «MeToAbl U3y4eHUSI TEHETUKH
yenoBekay, «l eHeTrueckue 3a00JIeBaHUSI YEIOBEKaY.

IIpakTuyeckasi padora «CoCTaBICHUE U aHAIU3 POJIOCIOBHOMN.

Tema 15. Cestexknusi O praHusMoB

JloMecTuKamusi M CEJEeKIUs. 3apOXKJICHHE CEeNEeKIUU U JOMECTUKAIUH.
Yuyenue H. W. BasunoBa o IleHTpax MNpPOUCXOXKIEHUS U MHOTO0Opa3us
KYJIBTYPHBIX pacT€HUU. POJIb CeJleKIuM B CO3JaHUM COPTOB PACTEHUH U IMOPOJ
#*nBOTHbIX. CopT, mopoja, mWTaMM. 3aKOH TIOMOJIOTMYECKMX PSAIOB B
HaclaeAcTBeHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue JJis
CEJIEKIIMOHHOM palOoThI.

MeTtoabl cenekuMOHHON paboThl. MckyccTBeHHBIM OTOOpP: MAacCOBBIM U
VH]IUBUY ATbHBIH. ODranel KOMOMHAIITMOHHOM CCJICKI1H. HcnbsiTanue
npousBoauTeNed 1Mo notoMcTBy. OTOOp MO TEHOTHUIy C IOMOIIBIO OICHKHU
dbeHoTUra MOTOMCTBa U OTOOP IO TEHOTHIY ¢ momoIkio aHanm3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ|  CEJIEKUMOHHOW  paboThI.
PannanmoHHbI 1 XUMUYECKUH MYTareHe3 Kak UCTOYHUK MYTalUuid y KYJbTYPHBIX



dbopm opranuzmoB. Hcronb30BaHME TEHOMHOTO PEIAKTUPOBAHUS U METOJOB
pekomObuHanTHbIX JIHK mis momydeHus: KCXOMHOTO MaTepuaia Jjisl CEJISKIIUU.

[lonyuenue MOJIUILIIOUOB. BuytpuBugoBas rudbpuan3anms.
bnuskopoacTBeHHOE — cKpelmuBaHMe, WIM  MHOpuaAWHT.  HepojcrtBeHHoe
CKpeniuBanue, win ayropuauHr. ['erepo3uc u ero npuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cejekuuu. OtmanéHHas rubpuauzauus. IIpeononenue Oecnionus
MEXBHJIOBBIX THOpUIOB. [JoCTHXKEHUS CeNeKINH PAaCTEHUI U )KUBOTHBIX. «3enénas
pesonoyusy.

CoxpaHeHHE M U3YYEHHE T€HETMYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKUX pOAMYEeN i CO3[aHMsl  HOBBIX COPTOB U THOPHUIIOB
CEIIBCKOXO3SMCTBEHHBIX  KYJIbTYp. /H3yuenue, coxpaumenue u  ynpaejieHue
2EHeMuU4eCKUMU pecypcamul CelbCKOX03AUCMBEHHbIX U NPOMbBICIO08bIX HCUBOMHbBLX
8 YeJaxX VIYUUEeHUs. CYUecmsyiomux u cO30anusl HO8blX NOPoO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COB8PEeMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoell u nepcneKmu8HbLX mexHoJ102Ul.

JdemoHcTpaumuu

[Toptpersi: H. WM. BaBuno, M. B. Muuypun, I'. JI. Kapneuenko, IL IL
JIykpsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel 1 cxeMbl: «LIeHTpBI TPOUCXOXKACHUS 1 MHOTOOOPa3Hsi KyIbTYPHBIX
pacteHuit», «3aKOH rOMOJIOTHYECKUX PANOB B HACJIEACTBEHHOW M3MEHUYHMBOCTH,
«Metoawl cenexiuny, «OtnanéuHas ruOpuamuzanus», «MyTtarenes.

JlaGopaTopnas padora «/3yueHue cCoOpToB KyJBTYPHBIX PACTEHUI U MOPOJ]
JOMAIITHUX KUBOTHBIX».

JlabopaTopHas padora «/3ydeHue METOJ0B CEICKIIMU PACTCHUN.

IIpakTnueckas padora «lIpyuBuBKa pacTEeHU».

Jkckypeust «OCHOBHBIE METOABI W JOCTHXKEHUSI CEIEKIMU PACTCHUH H
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATEIBHBIA Y4acCTOK, B TEIUIMYHOE XO35KUCTBO, B JAaOOpPaTOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 16. buorexHoJiorusi 1 CHHTETH4YECKAasi O0HOJIOTHA

OOBeKThl, HCTIOJIb3yeMble B OHOTEXHOJIOTMH, — KJIETOUYHBIE M TKAHEBbIE
KYJIBTYPBI, MHKpPOOPTaHU3MBI, ux XapaKTep UCTHKA. TpaguimonHas
OWoTexHoJOTHsA: XJIeOOMEeUeHne, TOJYdeHHE KHCIOMOJIOYHBIX TIPOJYKTOB,
BuHOJEne. MukpoOuonorndeckuii cuHTe3. OOBEKTH MHUKPOOHOIOTHYECKUX
TexHojoruil. [IponsBoacTBO OenKa, aMUHOKUCIOT U BUTAMHUHOB.

Co3nlanve TeXHOJOTUM U MHCTPYMEHTOB LEJICHANPABJICHHOTO W3MEHEHHS U
KOHCTPYHUPOBAHUSI TEHOMOB C LEJIbIO MOJYYEHUSI OPTraHU3MOB M MX KOMIIOHEHTOB,
coJieprKalluX He BCTpEYarouMecs: B MpUpoae OMOCUHTETUYECKUE MyTH.



Knerounass umwxenepus. MeToabl KyJbTYpbl KIE€TOK M TKAaHEH pACTEHUU U
KUBOTHBIX. KpuoOanku. Comaruueckas ruOpuau3almMsa W COMATHYECKHUH
smOpuorene3. lcnosb30BaHME TaIjlOW0B B CENEKIUU pacteHuid. [lonyuenue
MOHOKIOHANIbHLIX anmumen. HMcnoav3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHbIX
anmumen 6 meouyune. VIcKyccTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
SAULEKJIETOK U KIOHUPOBAHUE XWUBOTHBIX. METOJ TpPaHCIUIAHTALMHU SIAEP KIETOK.
Texnonoeuu 0300p08JIeHUS, KYTbMUBUP 08AHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMoOocOMHass M Te€HHas WHXeHepus. VCKycCTBEHHBIM CHHTE3 TeHa |
koHcTpyupoBanue pekoMOuHanTHbIX JHK. Coz0anue mpanceennvix opeanusmos.
JlocTwokeHMst W TEpCIEeKTMBBl  XPOMOCOMHOW M TE€HHOM  MHMKEHEpPHUH.
DKOJIOTHUECKHUE U ATHUECKUE MPOOJIEMbl TEHHONW MHKEHEPHUH.

Menuuunackue 6uorexnonoruu. Ilocrrenomuas nudposas mequiuua. [TLP-
JTUAarHOCTHKA. MeTa0OJOMHBIM aHaIu3, TEHOICHTPUUYECKUIN aHaIu3 mpoTeoma
YeJnoBeKa U1 OLICHKH COCTOSIHUSL €ro 310pOBbs. MCIONB30BaHME CTBOJIOBBIX
kietok. TaprerHas Tepamusi paka. 3D-Ououmxkenepus s pa3pabOTKu
(yHIaMEHTaJIbHbIX OCHOB MEIMIUHCKUX TEXHOJIOTHUW, CO31aHUSI KOMIUIEKCHBIX
TKaHEel COYETaHHEM TEXHOJIOTUH TpEXMepHOTo OuonmpHHTHMHra M ckaddosauHra
JUISl pELICHUs 33]1a4 NEPCOHATM3UPOBAHHON MEIULIMHBIL.

Co3nlanre BEKTOPHBIX BakIHMH C LEJbI0 OOecrnedeHus: KOMOMHUPOBAHHOMU
3amuTsel 0T Bo30yautenedr OPBU, ycraHoBieHHe MOJEKYJISPHBIX MEXaHU3M OB
¢yukmonupoBanus PHK-coxepikamux BUpyCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00J€BaHUs YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpauuu

Tabnuisl u cxembl: «Vcnoynb3oBaHre MUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM
IPOU3BOACTBE», «KieTounas nHxxeHepus», «I €eHHass UHKECHEPUS.

JlaGopaTopnas pabora «ByueHne 00BbEKTOB OUOTEXHOJIOTHI.

IIpakTnyeckas padora «[loaydyeHrne MOJOYHOKHUCIBIX MPOJYKTOBY.

IKeKypeusi «buoTexHoOJOrMsT — BaXKHEWIIas NPOU3BOJAUTEIbHAs CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kaenue um pa3BuTHE 3BOJILUMOHHBIX NpeJCTABJICHMI B
OuoJI0ruMn

OomononHas Tteopuss Y. JlapBuna. IlpeanochUIKM BO3HUKHOBEHUS
napBuHA3Ma. JKu3Hb W HayuHas AesatenbHOCTh Y. [lapBuHa.

JIBmKymue cuiabl 3BoI0NMK BUA0B o Y. JlapBuHY (BBICOKAst HHTEHCUBHOCTD
Pa3MHOXKEHUS OpPTaHM3MOB, HACJICJACTBEHHAas HW3MEHUMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBI M UCKYCCTBEHHBIH OTOOD).



Odopmiienne cunrerudeckoit Tteopuu sBomornmu (CTD). HeltpanbHas
Teopus HBomonu. CoBpeMeHHas JBOJIOIMOHHAS  OuWoJoTHS. 3HaueHHe
HBOJIIOIIMOHHON TEOpUU B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdeMoHcTpauuu

[TopTpetsr: Apuctotens, K. JIunnei, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Krobe, Y. [Japsun, C. C. YUerBepukos, W. 1. llImansraysen, [x. Xouneun, . K.
benses.

Tabnuubelt u cxembl: «Cucrema >xuBod mnpuponsl (no K. Jlunaero)y,
«JlectHuma xuBbIX cymectB (mo Jlamapky)», «Mexanusm GopMUpOBaHUS
npucnocoOyieHuid y pacTeHuid W KUBOTHbIX (mo Jlamapky)», «Kapra-cxema
mapuipyra mytemectsust Y. lapsunay», «Haxonku Y. lapBunay, «@opmbl OOpHOEI
3a cymectBoBanuey», «lloponbl romyOei», «MuorooOpasue KyabTypHBIX (GopMm
KanycTb», «Ilopoasl ToMamHuX KUBOTHBIX», «CxeMa 00pa30BaHUs HOBBIX BUIOB
(mo Y. [apBuny)», «CxemMa COOTHOIIEHHUS JBIKYIIUX CHJI SBOJIOIHNY,
«OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOU TEOPUU IBOJFOLIUN.

Tema 2. Mukpo3BoJIIOIHA U €€ pe3yJbTaThI

[Tonmymsiumst Kak 3J€MEHTapHas €IUHULA 3BOIOUUU. COBPEMEHHBIE METOJbI
OLICHKM TEHETUYECKOTO pa3HoOoOpa3usi U CTPYKTyphl nomyisiuuil. M3menenue
reHooHa MOMYJSIUU Kak »JJIEMEHTapHOE 3BOJIIOLUOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OnemeHTapHbie (akTOphl (ABWXKYIIME CHUJIbI) 3BOJIOIMU. MyTanuOHHBIN
npouecc. KomOunatuBHas HW3MEHYMBOCTh. [Ipeiip reHoB — ciydaifHble
HEHANpaBJICHHBIE W3MEHEHHs 4YacToT ajjiesne B momymanusax.  Oddexr
ocHoBarensl. JIggexm Oymouinounozo copaviwka. CHudceHue 2eHemuyecKko2o
pasHoobpasus: npudunvl u cireocmeus. Ilpossnenue sgpgpexma Opeticha 2enog 6
bonbuwux u  manelx  nonyrayusax.  Murpanuu.  M3omduus  TOMYJISLMR:
reorpaduueckas (MpOCTPAHCTBEHHAs), Onojornueckas (penpoyKTUBHas).

EcrectBennplii otO0p — HampaBisomuidi ¢axktop 3Botonuu. DopMbl
€CTeCTBEHHOTO0  OTOOpa:  JIBWXKYLIMNA, CTaOWJIM3UPYIOUIUMH,  pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [lonoBoit oT60p. BO3HUKHOBEHHE U 3BOJIOLMS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoONEHHOCTh  OPraHM3MOB  KaK  pe3yJdbTaT  MHKPOIBOJIIOLUU.
Bo3HukHOBeHHE  TPHCHOCOONEHW Yy  opraHu3mMoB.  ApoMopdo3bl U
unnoanantauuu. [lpumepsl npucnocoOiaeHU y OpraHu3sMoB: MOPQOIOTHYECKUE,
¢usnonornueckue,  OMOXUMHUUECKUE,  MoBeaeHYeckHe.  OTHOCUTENBHOCTH
IPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykrypa. BumgooOpa3oBaHue Kak pe3yabTat
MUKpo3BoJironun. M3omsinusa — wmodeBoi (aktop BumooOpazoBanus. I[lytu u
CrocoObl BU1000pa30BaHUs: aJUIOATPUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monuIuIOuAU3 AU,
ruOpuau3anus). [JmMTeabHOCTh YBOJIOIMOHHBIX MPOIIECCOB.

MexanusMbl (HopMUPOBaHHS OMOJIOTHUECKOTO Pa3HOOOpa3us.

Ponp  sBomonmoHHON Ouonoruu B pa3paboTKe HAYYHBIX METOJOB
coxpaHeHus: 0Mopa3zHooOpa3usi. MUKpPOIBOJIIONUS U KOABOJIOIUS MMApa3UTOB U UX
X0354€B. MexaHu3mMbl (OPMHUPOBAHUS YCTOMUUBOCTH K AHTHOUMOTHUKAM U CIIOCOOBI
00pHOBI C HEW.

JdemMoHcTpanuu

[loptpetsl: C. C. UeTBepukoB, J. Maiip.

Tabnuubel U cxembl: «MyTanuoHHasT W3MEHYUBOCTHY, «llomynsiuunonHas
CTpYKTypa BHIa», «CxeMa nposiBieHus 3akoHa Xapau—BaiinOepray, «IBmwxkyiiue
CHJIBI DBOJIIOIMU», «DKOJOTUYECKAs W30JALUS TMOMYJSIUNA CeBaHCKOM (openny,
«l'eorpaduueckass M3OMAIMS  JIMCTBEHHUIIBI CUOMPCKOW U JIUCTBEHHUIIBI
naypckoity, «llomyasiiiuoHHbIE BOJTHBI YUCIEHHOCTH XUIITHUKOB U XKePTB», «Cxema
JEUCTBUSI E€CTECTBEHHOTO OTOOpa», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«ManyctpuanbHbii Mesnanu3my, «KuBble UckoraeMblie», «llokpoBUTENbCTBEHHAS
OKpacka AKHUBOTHBIX», «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dm3uonornuyeckue amgantanuny, «llpucnocoOneHHOCT, OpraHu3MoB U ef
OTHOCUTENIBHOCTHY, «Kpurepuu Buma», «Bunbl-nBoitHuku», «CTpyKTypa BHIa B
npupojie», «Crnoco0sl BUI000pazoBanusy, «l'eorpaduueckoe BUI00Opa3oBaHUE
TpEX BUAOB JaHABIIIEH», «IKOJIOTMYECKOE BUI000pa30BaHUE BHUIOB CHHUI,
«[Tomarutonasl pacteHuity, «KamycTHO-penednsiii THOPUI.

OOopynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydella NTHUll U
3BEpeil ¢ mpuMepaMH pazUYHbIX MPUCIOCOOJICHUN, uydesa MNTULl U 3Bepei
pa3HBIX BHIOB, TepOapuM pacTeHWH OJM3KUX BHUIO0B, 0Opa30BABIINXCS
Pa3IMYHBIMU CTIOCOOAMU.

JlaGopaTopnass pabGora «BbIsiBIeHME H3MEHYUMBOCTH y OCOOEH OJHOTO
BUJIA».

JladopaTopnass  padora  «IIpucmocobneHuss  OpraHM3MOB U HUX
OTHOCHUTEJIbHAS 1EIeCO00Pa3HOCThY.

Jlabopatopnasi padora «CpaBHeHHE BHAOB MO MOP(POJIOTHUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3Botonus U e¢ pe3yJbTaThl

Metoasl u3yueHHMs MakposBosiouuu. [lameoHTosiorMUecKHEe  METOJbl
uzydeHus: ospomonuu. Ilepexoansie ¢GopMbl U (QUIOTEHETUYECKUE PSIbI
OpTaHU3MOB.

buoreorpadpuueckne metoabl uzydeHus sBodrouud. CpaBHeHue (JIOPH U
dayHbl MaTepuKOB M OCTpoBOB. buoreorpaduueckme obnactu 3emnu. Bunasi-
SHAEMUKHA U PEJTUKTHIL.



OMOpPHOTIOTHYECKHE U CPABHUTEIHLHO-MOP(]OIOTUIECKHE METOIAbl M3YYCHUS
3BOJIIOIMU. ['€HETHUEeCKHE MEXaHU3Mbl 3BOJIIOIIMM OHTOTE€HE3a U TMOSIBICHUS
SBOJIIOIIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTAHBI.
Pyaumentapuble  opraHbl M aTaBU3MBL Mo nekyJIipHO -T€HETUUECKHE,
OMOXMMHUYECKHE U MaTeMaTHUYeCKUE  METOAbl  M3YYEHHUS  DBOJIIOLIUH.
['omonornynbie TeHbl. COBpEMEHHBIE METO/Abl MOCTPOCHUS (HIOTEHETUYECKUX
J€PEBBEB.

XpOMOCOMHBIE MYTallMU U 3BOJIIOLIMSI TEHOMOB.

OO6mue 3akOHOMEpPHOCTHU (TIpaBWJIa) PBONIOUMU. [Ipunyun cmeHvl yuKyuil.
HeobOpatumocts 3Bomounu. AjnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLINH.

JdemMoHcTpauuu

[Hoptpets: K. M. Bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkensb.

Tabnuibl U cxeMbl: «OUTOTCHETUUECKUM PAM JIONIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepwl»,  «Crerounedanby,  «Punmoduter»y,  «CemeHHBIE
nanopoTHuku», «buoreorpaduueckre 30HBI 3eMin», «Jlpeiid KOHTHUHEHTOBY,
«PenukTh», «HauanbHble cTaauu SMOpPHUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTHYHbIE W aHAJOTUYHBIE OpraHe», «PyIUMEHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YeJIOBEKa M IIUMMaH3e», «lJ1aBHBIC
HaMpaBJICHUSI IBOIIOIUNY, «OO01111e 3aKOHOMEPHOCTH 3BOTIOIUI.

OOGopynoBaHue: KOJJIEKIUH, TrepOapuu, MYJDKH HMCKOMAEeMbIX OCTaTKOB
OPTraHU3MOB, MYJIS’)KM TOMOJIOTUYHBIX, aHAJIOTUY HBIX, PYJAUMEHTapHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIMM HACEKOMBIX.

Tema 4. [IpoucxoskaeHue U pa3BuTHe KU3HU HA 3eMJie

Hayunble TUMOTE3b MPOUCXOXKICHUS >KU3HU Ha 3emiie. AOHOTEHE3 W
naHcrepmusi. [JloHayyHble MpECTaBICHUS O 3apPOKACHUN KU3HU (KPEalMOHU3M).
['unoTe3a MOCTOSIHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxKeHue onbiraMu D.
Penu, JI. Cnannanmanu, JI. [acrepa. [Ipoucxoxaenue >XU3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbl HEOpraHUYECKOU ABOJIIOLIUY. [Inanerapnas
(reonoruyeckas) HSBOJIONMA. XHUMHYECKas OdBOJIONMSI. AOHOTEHHBIH CHHTE3
opraHnyeckux BemiectB u3 Heopranmdeckux. Omeir C. Mmuiepa u 1. Opmn.
OOpazoBanue mnosuMepoB u3 MoHoMmepoB. KoanepBarnas runoreza A. W
Omnapuna, runore3a nepBUYHOro OynboHa J[k. XonaeiiHa, reHeTudeckas rurnoresa
I Mémnepa. Pubosumer (T. Yek) u runoresa «vupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpPaH U BOSHUKHOBEHHUE MPOTOKIETKH.

HUctopuss 3emMim u meroabl €€ wu3ydeHus. lckomaemble OpraHUYECKHUe
octarku. ['eoxpononoruss u e€ wertonbl. OTHOcCUTENbHAsT U  a0OCONIOTHAs
reoxpoHosorus. ['eoxpoHonornyeckas mKanza: 30HbIL, 3pbl, IEPUOBI, SIOXU.



HavanbHble »Tanbl opraHudeckoil spostouuu. llosgBiieHHME W 3BOJIIOLIMS
NEPBBIX KJIETOK. DBOIIONMUS MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKH KaK aHAJIOT MEPBHIX Ha 3eMiie COOOIIECTB.
CrpomaTtonutsl. [IpoKapuOThl U 3YKAPHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpomcxoXAeHHE MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHHE
OCHOBHBIX I'DYIIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE JTalbl ABOJIOIUU BBICIIUX pacTeHuil. OCHOBHBIE apoMop(ho3b
pacrenuil. Beixon pacrennii Ha cymy. [losiBieHue CHOPOBBIX pPAacTeHUW U
3aBoeBaHne wumU cymu. CemeHHble pacTeHus. [IpOMCXOXKJ€HHME UIBETKOBBIX
pacCTEHUMN.

OCHOBHBIE JTalbl IBOJIOLUUH KUBOTHOTO Mupa. OCHOBHBIE apoMOPQO3bI
KUBOTHBIX. Benzckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. llepBbie XopaoBbIE KUBOTHBIE. JKH3HBb B BOJIE. DBOJIOLHMS MMO3BOHOYHBIX.
[Ipoucxoxnenne ampuoéuit u pentunuii. [IpoucxoxxaeHre MIESKONUTAIONIUX U
ntul. [lpuHimun kmoueBoro apomopgo3za. OcBoeHHe OECIO3BOHOYHBIMU U
IIO3BOHOYHBIMH KUBOTHBIMH CYLIU.

Pa3zutne xu3HM Ha 3emie MO 3paM M MNEpUOJaM: apXe, MPOTEPO30i,
najeo3oil, Me3030#, KaifHO30#l. OOmias  xapakTepucThka KiuMmaTta |
reoJIOTMYecKuX ImpoueccoB. [losiBieHMe W pacuBeT XapaKTEPHBIX OPTAHU3MOB.
VYrneoOpa3oBaHue: €ro yciaoBHUsl M BIMSIHUE HA ra30BbIi cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJOTUYECKUE KPU3HUCHI mponuioro. [Ipudunsl u
CIIEICTBUSI MacCOBBIX BbIMUpaHUN. COBPEMEHHBIA 3KOJIOTMYECKHA KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenust 6uopasHooOpasus Ha 3emIe.

CoBpeMeHHasi cuCcTeMa OpraHudeckoro mupa. [lpuHnunel knaccuduxkanuu
oprann3MoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIBI OPTraHU3MOB.

JdemoHcTpaumuu

[TopTpetsl: @. Peau, JI. Cnannanuanu, JI. Ilactep, 1. . Meunukos, A. N.
Omnapun, Ix. Xonneiin, I'. Mémnep, C. Munep, I'. FOpu.

Tabmunpl u cxeMbl: «Cxema ombita . Penu», «Cxema onbita JI. IlacTepa mo
M3YUYCHUIO CaMO3apokaeHus Xu3Hm», «Cxema ombita C. Munnepa, I'. Opw»,
«JTanpl  HEOPraHWYECKOW  HBOJIOIUN»,  «l'€OXpOoHOJOTHYECKas  IIKajIay,
«HavanpHble 3Tambl OpraHUYecKoOr 3BoJIIOLMNY, «CxeMa oOpa3oBaHUs FYKAPUOT
nyTéM cuMmOuoreHesa», «Cucrema >XUBOW mpuponb», «CTpoeHue BUpYCay,
«Apomopdo3bl  pacrenuit»y, «PunnoPuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOrokneTouHsle Bogopociny, «Mxw», «llanopotHukmn», «l'ooceMeHHbIE
pacreHus», «OpraHbl LBETKOBBIX pacTeHui», «CxemMa pa3sBUTHA KUBOTHOTO
Mupay, «Apomop¢o3bl KUBOTHBIX», «lIpocTeitmue», «KuiieuHONOIOCTHBIEY,
«IInockue YEpBUY, «HJIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBO/THBIEY,



«IIpecmbikaromuecsy, «Iltunpy», «Miuekonutawmue», «Pa3BUTHE KU3HU B
apXxeucKou 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
IIaJIe030UCKOU dpe», «Pa3BuTue )KU3HU B ME3030UCKOU 3pey», «Pa3BUTne KU3HU B
KaHO30MCKOM 3pe», «COBpEMEHHAsE CUCTEMA OPTAHUYECKOTO MHUPay.

OOGopynoBanue: TepOapuu pacTeHUM Pa3JUYHBIX OTACIOB, KOJUICKIIMHU
HAaCEKOMBIX, BJIAYXKHBIE MPENaparbl )KUBOTHBIX, PAKOBUHBI MOJIJIIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJEThl TO3BOHOYHBIX JKUBOTHBIX, Yy4yeja NTUI[] WU 3BEPEH,
KOJUIEKIIUM OKaMEHENOCTEW, MOJIE3HBIX HCKOMAEMBbIX, MYJSI)KA OpPTaHUYECKUX
OCTaTKOB OpPraHU3MOB.

Bupryanbnas ga0oparopHas paGora «MojaenupoBaHue  OIBITOB
Musnepa—tOpu no u3yuyeHuo abOTEHHOTO CUHTE3a OPraHUYEeCKUX COEAUHEHU B
NEpBUYHOMN aTMocheper.

JlaGopaTopnasi pabGora «/3yuyeHue M ONMCAHUE HCKOIMAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB.

IIpakTuueckas padora «lI3ydeHue OCOOEHHOCTEHW CTPOEHHsI pacCTEHUM
Pa3HBIX OTHAEJOBY.

IIpakTnueckas padora «l3yuenue ocoOCHHOCTEN CTPOCHUS MO3BOHOUHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxkaeHue 4yejjoBeKa — aHTPOINOreHe3

Pazgensl u 3a1aun aHTpOnoaoruu. MeToibl aHTPOTIOJIOTH Y.

CraHOBIEHHE NPEACTABICHUNW O MNPOUCXOXKICHUU 4YEJIOBEKAa. Penurmnosneie
BO33peHUs. COBpEMEHHbIE HayYHbIE TEOPHUHU.

CX0/ICTBO 4€JIOBEKA C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YeTIOBEKa.
CBuzerenbcTBa  CXOJCTBA  Y€NOBEKA  C  JKMBOTHBIMU:  CPaBHUTEJBHO-
MopdoIoruvecKue, AMOPHOJIOTHYECKHE, (hU3H0JI0TO-OMOXUMUYECKHE,
noBeAeHYecKkre. OTINYHS YEJTOBEKa OT XKUBOTHBIX. [IpAMOX0XKIEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BHTHE TOJOBHOTO MO3ra U BTOPOM CUTHAJIBHO M
CUCTEMBI.

JIBkymiue cuibl ((hakTopbl) aHTPOTOTeHe3a: OMOJOTUYECKUE, COIMATbHBIE.
CooTHolleHre OMOJOTHUECKUX U COLMANBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaaAWU aHTpororeHe3a. PaHHHMe dYenoBeKOoOOpa3Hble 00e3bsiHbBI
(MPOKOHCYJIBI) U paHHKE TIOHTUIBI — OOIIHE MPEAKU Y€JIOBEKOOOPa3HbIX 00C3bsIH U
mroAel. ABCTpPaJIONUTEKU — JBYHOTHE NpPENKHU JiroAeil. YeloBeK yMenblil, mepBble
U3TOTOBJICHUS OpyAuM Tpynaa. YesmoBek MpAMOXOIAIIMNA U IEPBBIA BBIXOI JIOACH
3a  mnpenenasl  Adpuku. YenoBek reipenbOeprckuii  — oOmMA  Openok
HEaHAEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3zyMHOro. YesoBeKk HeaHAepTaJIbCKUM
KaK BHJ JIFOAEH XOJIOJHOTO Kjumara. YeloBEeK pa3yMHbIH COBPEMEHHOIO THIIA,
JNEHUCOBCKMM 4EIIOBEK, OCBOGHHE KOHTHMHEHTOB 3a nmpeneinamMu AQpuUkH.
[TaneoreneTnka M MajaeoOreHOMHUKA.



DBOJIIOIMS COBPEMEHHOTO uesoBeka. EcrecTBeHHBIN OTOOp B MOMYJSAIUSAX
yenoBeka. MyTallMOHHBIM Tiporiecc W moiauMopdusm. [lomyssiiiuoHHBIE BOJIHBI,
npeiid reHoB, murpanus u «3QQPEKT OCHOBATEINISD» B MOMYJSIUSAX COBPEMEHHOTO
YyeJIoBeKa.

Yenoseueckue pacoel. llonatue o pace. bosbline pacel: €BpOINECOUIHAS
(eBpasmiickasi),  aBCTpaJlo-HErpoujHas  (PKBaTopuajbHas),  MOHIOJIOUTHAS
(a3uaTcko-amepHKaHcKas). BpeMss u myTu paccesieHus 4eJoBeKa MO IJIAHETE.
EnunctBo  yenoBeweckux  pac. HayuHas  HECOCTOSITENBHOCTH  pacu3Ma.
[Ipucnoco6ieHHOCTh YeJOBeKa K pPa3HbIM YCJIOBHUSIM OKPYXKAIOMIEH CpEabl.
Brnusnue reorpaduueckoil cpenpl W apeiida TeHOB Ha MOP(QOJOTHIO H
(U3HOJIOTUIO YeTOBEKa.

MexnuciurinHapable  MeToAbl B gu3uueckod  (OMOJIOTHYECKOM)
AQHTPOTIOJIOTUM.  OBOJIIOLIMOHHAST ~ AHTPONOJIOTHUSI U NAJCOAHTPOINOJIOTHS
YEJIOBECYECKUX MOMYyJSIUUi. bruoconuanpHble MCCIEIOBaHHUS MNPUPOJBI YEIOBEKA.
HccnenoBanne K03BOMIONUU OMOJOTUYECKOTO M COIUAILHOTO B YEJIOBEKE.

JdemoHcTpaumuu

[lopTpetsr: Y. lapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTObI aHTPOTIOJIOTUNY, «[ 0JIOBHON MO3T YelIOBEKay,
«UenoBexkooOpa3Hbie 00€3bsiHB», «CKeNeT ueloBeKa W CKeNeT IIUMIIaH3ey,
«PynuMEHTHI U aTaBU3MBbD», «/[BUKYIIME CHIIBI aHTPOTIOTEHE3a», « IBOJIOLUOHHOE
IpPEBO  YEIOBEKa», «ABcTpasionurek», «YemoBek  ymensli», «UYemoBek
pAMOXOIAIIMIY, «JleHncoBckuii yenosek» «Heannepranpipy, « KpoMaHbOHIIBD),
«IIpegxu yenoBeka», «ITarbl BOTIOIUN YeIOBEKa», «Packl yemoBekay.

OOopynoBanue: MYJSDKM — OKaMEHEJIOCTEH, TMpPeaMETOB MaTepHUaIbHOM
KyJbTYpbl TPENKOB 4YeloBeka, penpoaykuuu (dororpaduu) KapTUH C
MHUQOJOTUYECKUMU W OUOJECHCKUMHM CIOKETaMHM TPOUCXOXKJIACHHS YeJIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb
yepena 4YeJOBeKa M 4Yepena IIUMIIaH3€, MOJEIb KUCTU 4YeJOoBEeKa M KHUCTHU
HIMMIIAH3€, MOJIEJIM TOPCa MPEAKOB YEIOBEKa.

JlaGopaTopnas pabGora «IIByueHue O0COOCHHOCTEH CTpPOCHHS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C IMPSAMOXOKICHUEM.

IIpakTnueckas padora «/3ydueHne HKOJOTMUECKUX afanTaluii dyeloBeKay.

Tema 6. JxoJiorusi — Hayka O B3aMMOOTHOUICHUSIX OPraHU3IMOB U
HAIOPraHUM3MEHHBbIX CUCTEM C OKPYKAIOILEH cpeaoit

3apoxJieHrue U pa3Butue ’KoJioru B Tpyaax A. I'ymGonpara, K. @. Pymse,
H. A. CeBepuona, 3. I'ekkenst, A. Tencim, B. H. Cykauéa. Pa3gensl u 3amauu
sKoJioruu. CBs3b SKOJIOTUU C APYTHUMH HAayKaMU.



Metoasl akosorun. IloneBbie HaOMIOACHUSA. DKCIEPUMEHTHI B DKOJIOTHU:
OpUpOJIHbIE U JlabopaTopHble. MonenupoBaHue B DKOJOTHUA. MOHUTOPUHT
OKPYKAIOIIEH Cpebl: JIOKATBHBIN, PETHOHAIBLHBIA U TJIOOATbHBIMA.

3HAaYEHHE DHKOJOTUYECKUX 3HAHUM [UII  4YEJOBEKa. JKOJIOTHUYECKOE
MUPOBO33PEHNE KAaK OCHOBA CBA3€M uejioBeuecTBa ¢ npupoaou. GopmMupoBaHue
AKOJIOTUYECKOHN KYJIBTYpPhl U SKOJOTUYECKONW TPaMOTHOCTH HACEJICHUS.

JdemMoHcTpaumuu

[Moptpersr: A. I'ym6ombar, K. ®@. Pynse, H. A. CeepiioB, O. ['ekkensb, A.
Tenciu, B. H. Cykaués.

Tabmuuel U cxembl: «Pa3gensl sxonorun», «Metoasl skoJlornm», «Cxema
MOHHUTOPHHIA OKPYKAIOLIEH CPeabD).

JlaGopaTopHas pabora «IBydenue METOJ0B AKOJIOTHYECKHUX
UCCIIEAOBAHUI.

Tema 7. Opranusmbl U cpela 00MTaHUA

DkoJyiorudeckue (PakTopsl U 3aKOHOMEpPHOCTH uX AeictBusi. Kinaccudukanus
JKOJIOTHUECKUX (DAKTOPOB: a0MOTHYECKUE, OMOTUY €CKHUE, aHTpoTIoTeHHbIe. O01I1Me
3aKOHOMEPHOCTHU JeMCcTBUs 3KoJiornueckux (akrtopoB. IlpaBuno munumyma (K.
[Inpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOHOHTHBIC
OPTraHU3MBbL.

Abuotnyeckue ¢akTopsl. CBeT Kak 3Kojorumueckuii ¢akrop. eicTBue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa Ha OPTraHU3Mbl. DKOJOTUYECKHE TP YIIIbI
pacTeHuil M SKUBOTHBIX IO OTHOIIEHUIO K cBeTy. CuUTHalibHas poJib CBETA.
DoTONnepruOaU3M.

Temmneparypa Kak »dKoJoruueckuii ¢aktop. JleiictBue TteMmmeparypbl Ha
opranu3Mbl. [IOMKHIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHoctes kak skonornueckuit ¢akrop. IlpucmocobiieHuss pacTteHuid K
NoJIIep>KaHui0 BoJHOTO OanaHca. Knaccudukamusi pacTeHuil Mo OTHOIICHHIO K
BoJie. [IprucnocoOneHus )KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpensl oOuTaHusi OpraHUW3MOB: BOJHAsl, Ha3€MHO-BO3MAYIIHAs, MOYBEHHAas,
rNyOMHHAss  TOAMNOYBEHHAs, BHYTpUOpPraHU3MeHHas. DU3UKO-XUMHUUYECKUE
ocoOeHHOCTH cpen obOuraHus opraHu3moB. I[IpucmocoOyieHus OpraHu3MOB K
KU3HU B pa3HbIX Cpejax.

buonornueckue putmbl. BHemiHue W BHYTpeHHHE PUTMbL. CyTOUYHBIE H
roJiuyHeie pUTMBL [IpHUCTOCOOIEHHOCTh OPTraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KHU3HHU.

Kuznennsie Qopmbel  opranusmoB. [lonste o Ku3HeHHOW Qopme.
XKuzHeHHble POPMBI paCTeHUIl: AepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKW3HEHHBIE (QOPMBI KUBOTHBIX: THUIAPOOHOHTHI,
reoOUOHTHI, adPOoOHOHTEL. OCOOCHHOCTH CTPOCHUS U 00pa3a )KU3HHU.

bruotnueckue b axkTopsL. Bunsl OMOTHYECKUX B3aNMOJIEHCTBUMN:
KOHKYPEHIIHSI, XUIIHUYECTBO, cuMOu03 u ero gopmsel. [lapaszutusm, koonepaius,
MYTyallu3M, KOMMEHCaJu3M (KBapTUPAHTCTBO, HaxJieOHU4YecTBO). Hetpoduueckue
B3auMoJieicTBus  (Tomuueckue, Qopudeckue, (Ppadbpuyeckue). 3HaAUCHUE
OMOTHYECKMX B3aUMOJICUCTBUN HJIi CYIIECTBOBAHHUS OPraHU3MOB B Cpele
oburanus. [IpUHIIUTT KOHKYPEHTHOTO HCKIIIOUEHUS.

JdemMoHcTpannu

Tabnuubsl U cxeMbl: «IDKoJorudeckue ¢(axkTopb», «CBETOBOM CHEKTPY»,
«IKOJIOTUYECKHE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEMIOKpOBHbBIE
KUBOTHBIE», «XOJIOJTHOKPOBHBIC IKUBOTHBIE», «DHU3HOJOTHUECKUE aanTaliuu
KUBOTHBIX», «Cpenbsl oOWUTaHHS OPTraHU3MOBY», «bHOJIOTHUECKHE PUTMBIDY,
«Kuznennsle  Gopmbl  pacteHuit», «KuzHeHHble (GOPMBI  KHUBOTHBIX,
«IKOocHUcTEMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jecay, «Llenu
NUTaHus», «XuiHu4dectBoy, «llapasuruzm», «Konkypenmus», «CuMOno3,
«KommeHncanmzm.

O6opynoBaHue: repOapuu pacTeHU U JKUBOTHBIX, MPUCIOCOOJICHHBIX K
BIUSIHUIO PA3JMUHBIX JKOJOTHUYECKUX (HaKTOpPOB, TepOapuu CBETOJIOOUBHIX,
TEHEJTIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTeHUs1, repOapuu U KOJUIEKIIMU TEIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pAacTE€HUM, Yyyesla NTHIl U 3Bepeil, repbapuu
pacTeHuii, oTHOCAIUXCS K Turpoduram, kcepoduram, me3opuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJUIEKIIUU XUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapuu W KOJUIGKIIMM PACTEHUM U KUBOTHBIX, OOJANAIOUUX YepTaMHU
OPUCIOCOOJEHHOCTH K CE30HHBIM HW3MEHEHHUSM YCJIOBUM KU3HU, repOapuum u
KOJUIEKIIUM PACTEHU W >KUBOTHBIX PA3IUYHBIX XU3HEHHBIX (POPM, KOJUIEKIUU
KUBOTHBIX, YIACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOJCHCTBUSX.

JladbopaTopnasi padora «BrisiBIeHHE TPUCMTOCOOTICHUN OpPraHUu3MOB K
BIIMSIHUIO CBETa».

JlaGopaTopnas pabora «BbIIBICHHE MNPHUCHOCOOJICHUNA OPTaHU3MOB K
BIIMSTHUIO TEMIIEPaTyphI».

JlaGopaTopnass pab6ora «AHaTOMHMYECKHME OCOOCHHOCTHM pACTeHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUIOB M NOMYJIALMI

DKOJIOTUYECKUE XapaKTEePUCTUKU MO YJIS LU U. [onmynsauus KaK
Ouosiornyeckasi cuctema. Pojib HEOTHOPOHOCTU cpefibl, GU3NIecKux 0apbepoB U
ocoOeHHOCTeW OMOoIOoTMH BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPbI
nonyJyisinuii. OCHOBHBIE TMOKa3aTeld TMOMYJSIUA: YHUCICHHOCTh, IUIOTHOCTb,



BO3pacTHasT MW TMOJIOBasi CTPYKTypa, pOXKAAEMOCTb, NPHUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPAITHSL.

DKojoruueckasi CTpykrypa nomyJsiiuu. OIeHKa YUCICHHOCTH MOIMYJIs IIUH.
JIlnHamuka momyJsinuu M €€ peryssiuusa. bUOTHYEeCKHH MOTEHUHAN IMOIYJIALHH.
MoaenvupoBanre JMHAMUKY NONyJisiuMu. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUY .
KpuBbsie BbDKMBaHMS. Perynsiiusi 4YUCICHHOCTH NOMYJIAIUNA: poJib (aKTOPOB,
3aBUCSIIHUX U HE 3aBUCAIIMX OT IUIOTHOCTU. DKOJOTUYECKUE CTpATeruu BUAOB (I- U
K-ctparerun).

[lonsitue 00 3KoNOrMyeckoil Huiie Buma. Mectooburanue. MHoOTOMepHas
Mozenb 3kojormueckor Humu Jx. M. XatduHcona. Pasmepbl dKOJIOTMYECKOU
Humy. [loTeHnmanbHas U peann3oBaHHAs HULIU.

Bun kak cucrema nomymsauuid. Apeansl BUIOB. BBl M UX JKU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEIEHUST M MUTPALMKA JKUBOTHBIX. buomormueckue
VWHBA3UU YY>KEPOJHBIX BUIOB.

JdemoHcTpaumuu

[TopTper: Ix. . XaTynHCOH.

Tabnuibl u CXeMbl: «JKOJOTHUYECKHE XaPaKTEPUCTUKU TOMYJISLUA,
«IlpocTpancTBeHHass  CTpyKTypa mnonymanuu», «Bo3pacTHble  nuUpaMujbl
nonysinuny, «CKOpOCTh  3aceleHHs IOBEPXHOCTHM 3€MJId  pa3JIMYHbIMU
oprannmzmMamm», «Mogenp 3konorndaeckor Humu Jx. M. Xatunnconay.

O6opynoBanue: repOapuy pacTeHU, KOJUIEKIIUH KUBOTHBIX.

JlaGopaTtopnas  pabora  «lIpucnocoOneHuss ceMsiH  pacTeHUl K
PAacCCENICHUION.

Tema 9. Dkos0rust coodmecTB. IKOJOTHIECKHE CUCTEMBI.

CooOmiectBa opranu3MoB. buorieHo3 U ero cTtpykrypa. CBsi3zw Mexay
OpraHu3MaMu B OMOIICHO3E.

Dxocucrema kak oTkpwitas cucrema (A. [x. Tenciu). OyHKIUOHAIBHBIE
0JIOKM OpraHu3MOB B OKOCHCTEME: TPOJIYUEHTH, KOHCYMEHTBI, PEIYyICHTHI.
Tpoduueckue ypoBHu. Tpoduueckme mnenu u ceTu. AOWoTHUEcKHe OJIOKHU
skocucteM. [IouBbI U Uikl B 3kocucTeMax. KpyroBoport BelecTB U MOTOK SHEPTUH
B 9KOCHUCTEME.

OcCHOBHBIE  TIOKa3aTeJM  dAKOCHUCTeMBl.  buomacca U MOPOIYKLUS.
DKOJIOTUYECKHE MUPAMUJIBI YUCel, 0MOMACChl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. Daykmyayuu.
HamnpaBneHHble 3aKOHOMEpPHBIE CMEHBI cOOOHIECTB — cykueccuu. [lepBuunble U
BTOPUYHBIE CYKLIECCHM M UX MPHUYUHBL. AHTPOINOIEHHBIE BO3JICUCTBUA Ha
cykueccun. KimmmakcHoe cooOuiectBo. buopaznooOpasue U nojHOTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl mMopeu u
0KeaHo8. IKocucmemvl MYyHOp, 1€CO8, Cmeneti, nyCmblHb.

AHTpPOTIOTEHHBIE JKOCHUCTEMBI. ATrpo3kocucTema. ArpoueHo3. Paznuuus
MEXy aHTPOTOTEHHBIMU U MPUPOJIHBIMU YKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [‘oposckas
bnopa u dayna. CuHaHTpomnmM3aluMsg TOpojacKod ¢ayHbel. buonoruueckoe wu
X035ICTBEHHOE 3HAYEHUE arpo’KOCHUCTEM M YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJIEHCTBUI OPraHU3MOB B
KocucTeMax. Poib kackaonoeo s¢hghexkma u 6u008-30upuxamopos (Kiouesvix
6udos) 6 pyukyuonuposanuu skocucmem. llepeHoc IHEPrUM M BELIECTB MEKIY
CMEXHBIMH DKOCUCTEMAMHU. Y CTOMYHUBOCTh OPTaHU3MOB, IOMYJIALMN U DYKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3CHCTBUIA.

Mexanuzmwi 8030eticmeus 3Q2pA3HEHU]  PA3HBIX Munoe Ha
CYOOp2aHU3ZMEHHOM, OP2aAHUSMEHHOM, NONVIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbI  IKOJIO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€UCMBUSL.
MeToa0510THsI MOHUTOPHUHIA €CTECTBEHHBIX M @aHTPOTIOTEHHBIX IKOCUCTEM.

JdemoHcTpaumuu

[loptper: A. JIxk. Tencnu.

Tabmuupr u cxembl:  «CTtpykTrypa  OuoneHosza»,  «IKocucreMa
MIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOWHOTO Jieca», «DyHKIIMOHAJIbHbBIE
TpyNIibl OPraHU3MOB B 3KocHucTeMe», «KpyroBOpoT BEIIECTB B 3IKOCUCTEMEY,
«enu nmuranus (macTOMUIHAS, AETPUTHAA)», « IKOJOTHUUECKAs MUpaMUIa YUCED,
«IJKoJIoTHYeCcKasi mupamMuga OuomMacchl», «IKoJIOruyecKkas NUpaMuia dHEPTHUN»,
«O06pazoBanue 6o0soTay, «lleppuunas cykueccus», « BoccraHoBneHue jieca mocie
noxapa», «JKOCHCTEMa 03epa», «ArpoueHo3», «KpyroBopor BeleCcTB M MOTOK
SHEPTUU B arpoleHo3e», «llpumepsl ypOoskocucTeM».

OO6opynoBanue: repOapun pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHIl U
3Bepeil, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTEHUIA, aKBApUYM KaK MOJIEh
9KOCHUCTEMBI.

IIpakTuueckas padora «/3yueHue u onmcanue ypOO3IKOCUCTEMBD».

Jlabopatopnasi padora «IB3yueHue pa3zHOOOpa3usi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX YKOCHUCTEMAX).

IKeKypeusi «IKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B n1yOpaBy, OepesHsK,
€bHHK, Ha CYXOJIOJBHBIM WU MOMMEHHBIA JIyT, 03€p0, 00J0TO)».

IKeKypcusi «IKCKYpCHs B arposKocucreMmy (Ha MOJie WM B TEILIMYHOE
XO03SIUCTBO)».

Tema 10. buocdepa — rinodaabHasi IKOCUCTEMA

buochepa — oOumernanerapHas o0Oojiouka 3eMii, TI€ CYUIECTBYET WIIH
CylecTBOBajia Xu3Hb. Pa3Butne npencraieHuit o 6uochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnazackoro o 6uocdepe. Obnactu 6uocdepsl u e€ cocran. Kuoe
BEIIECTBO OHOChephl U ero (PyHKIHH.

3aKoHOMEpHOCTH cylecTBoBaHusl 6nocheprl. OcobeHHoctn O6uochepsbl Kak
robanbHOM sKocucTeMBI. JIluHamuueckoe paBHoBecue B buochepe. Kpyroopotst
BEILIECTB M OMOTEOXUMHUYECKHE IUKIIBI (yriaepoaa, a3oTa). PUTMUUHOCTD SBICHUM
B Onocdepe.

3oHanbHOCTh Ouocdepbl. I[lonsarue o OGumome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U IMUPOKOJIMCTBEHHBIC JIeca, CTEIH, CABaHHBI,
MYCTHIHU, TPOIMUECKHUE Jieca, BEICOKOTOPhs. KiuMar, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYUIU.

CtpykTypa ¥ GyHKIIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAa U
o6nochepHbIX (PYHKITHIA.

JdemMoHcTpauuu

[loptpersl: B. WM. Bepnaackuii, 3. 3tocc.

Tabnuusl u cxembl: «['eocheprr 3emnn», «KpyroBopoT azora B mpupoje»,
«KpyrosopoT yriepona B mpupone», «KpyroBopor kuciaopoga B HPUPOIE»,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cylin», «KiuMaruyeckue
nosica 3emnu», «Tynnpan, «Tairay, «Cmemannbsiid jecy, «IupoKoJIMCTBEHHBIN
aecy», «Cremby, «CaBanHay, «llycteiHsay, «Tponudeckuil jgecy.

OOopynoBanue: repOapun pacTEHUN pa3HBIX OMOMOB, KOJUICKIIUHA KUBOTHBIX.

Tema 11. Yesr0oBeK U OKpPYKAOIIAS Cpea

DKOJIOTUYECKHE KPU3WChI W WX MNpUYMHBL Bo3jaeicTBue uyelloBeka Ha
ouochepy. 3arps3HeHue BO3MyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BogHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3mMeHeHune kimuMara.

AHTpPOINOT€HHOE BO3JACHCTBUE HAa PACTHUTEJbHBIN U XKUBOTHBIM Mup. OxpaHa
pPacCTUTEIBHOTO W KUBOTHOrO MHpa. OCHOBHBIE MPUHUMUIIBI OXPaHbl HPUPOJBL
Kpacubie kuuru. Ocob6o oxpansembie mnpupojnsie Teppuropun (OOIIT).
Borannueckue caabl ¥ 300JI0TMYECKUE TAPKH.

OCHOBHbBIC TPUHIUIBI YCTOMYMBOTO pPa3BUTHUSA YEJOBEUYECTBA WU MPUPOJBIL.
PanvonanbHOoe  mpUpPOJONOJIL30BAHME UM COXpPAHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emin. OOmMEe 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJOTUYECKUX
Kkpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3UCA U €r0 BEPOSTHBIC MOCIEIACTBUS.

Pa3Butre MeETO0OB MOHHUTOpPUHTAa Pa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedosanus nepexooa K pecypcocbepezarowei u
KOHKYpeHmocnocooHot sHnepeemuxe. buonoeuveckoe pasnoobpasue u ouopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneuugarouwue 00Cmyn K
uUHopmayuu no COCMOAHUIO OMOEeNbHbIX 6U008 U 3Kkocucmem. (OcCHOBbI



aKopeabuIumayuu 3IKOCUCmeM U CHocobos 060pbObl ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u Hazemuvix 3KOCUCHIEM.

JdemMoHcTpaumuu

Tabnuubl u  cxembl:  «3arpsasHeHue  armocdepb»,  «3arpsisHEHUe
runpocheprb», «3arpsszHeHue mouBbly», «llapHukoBblii  3ddexT», «Ocobo
OXpaHsieMble PUPOJIHbIE TEPPUTOPUNY, «MOJIeNH yIPaBISIEMOT0 MUPay.
OOGopynoBanue: ¢dortorpaduu OxXpaHIEeMbIX pPacTeHUW U KUBOTHBIX KpacHoi
kuuru Poccuiickont ®enepanuu, KpacHor KHUTHM pervoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHUS
00yJamnMMHUCS TPOTPaMM  CpEAHEro oOIIero oOpa3oBaHUs: JIMYHOCTHBHIE,
METANpPEIMETHBIE U MPEAMETHBIE.

B cTpykType MMUHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI M0 OUOJIOTUH
BBIZICJICHBI CIIEAYIONINE COCTaBJISIONINE: OCO3HAHHE OOYYaIOIMIMMUCT POCCHUMCKOM
IrPaXXIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOOMpENENICHU0, Haiuuyue Momueayuu K OOydeHHI0O  OHOJIOTHH,
YeleHanpaesieHHoe passumue BHYTPEHHUX YOSXKICHUNW JHMYHOCTH HA OCHOBE
KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUNA Pa3BUTHUA OUOJOTUUYECKOTO
3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YYAIOUIUXCSl PYKOBOJACTBOBATHLCSI B CBOEH
JEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMUA YCTAaHOBKaMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO  00pa3oBaHUs, Haluyue NPABOCO3HAHUA  DKOJOTHYECKO I
KYJIBTYPBI, CHOCOOHOCMU CIA8UMb IS U CTPOUTH KU3HEHHbBIC TLJIaHbI.

JIn4HOCTHBIEC PE3YJIbTaThl OCBOCHUS MPOTPAMMBI M0 OMOJIOTUH JIOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCIUTATEJHHON JAEATEIHPHOCTU B COOTBETCTBUU C
TPaAULUOHHBIMU POCCUHMCKUMH COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMU U Ty XOBHO -
HPaBCTBEHHBIMHU I[€HHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJAMU MU HOPMaMHU
MOBEJICHUS M CHOCOOCTBYIOT TIpOIlecCCaM CaMOTIO3HAHHWS, CAMOBOCIHUTAHHS W
CaMOpa3BUTHS, Pa3BUTUSA BHYTPEHHEW MO3WUIMHU JHMYHOCTH, MMATPUOTU3MA U
YBAXCHUS K 3aKOHY U MPABOMOPSAJIKY, YEJIOBEKY TpyJa U CTaplIeEMy MOKOJEHUIO,
B3aMHOTO YBaXX€HHUs, OEpPEKHOTO OTHOLICHHS] K KyJbTypHOMY HACIEAUI0 U
TpaJUIASIM MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, NpUpPOAE U
OKpY’Karolen cpee.

JIuuHOCTHBIE pe3yibTaThl OCBOEHUS ydeOHOro mpenMera «buomorus»
JOJDKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarONMXCs PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHWH, COOTBETCTBYIOIIUX
TPAIULIMOHHBIM I[IEHHOCTAM POCCHMCKOro OOIlECTBA, PACIIUPEHUE KUZHEHHOTO
OTBITA U OTBITA ACATEIHLHOCTH B MPOLIECCE peaU3aliid OCHOBHBIX HampaBiICHUU
BOCIIUTATENILHON AEATENbHOCTH, B TOM YMCIIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTH TPAXKAAHCKOM MO3UIIUHN 00YUYaIOMIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, YBaXKCHUE
3aKOHAa W MPaBOMNOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M TMO3HABATENILHBIX 3aJ]1a4, BHITIOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACISITh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM >KU3HU U OOBACHSTH €€;

YMEHHE YUYHUTHIBATh B CBOMX JIEHCTBUSAX HEOOXOJIMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBHUS JIIOJIEH C Pa3HBIMHU YOCXKJICHUSAMHU, KyJIbTYPHBIMU IEHHOCTAMHU U
COLMAIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHMYECTBY B MPOILECCE COBMECTHOTO BBITOJHECHUS
yueOHBIX, I[IO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHOIIIEHHUS K MHEHHUIO ONIOHEHTOB MpU OOCYXKIEHUH CHOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COAep KaHUS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOM JIESITEINBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUMCKOU rpak1aHCKOU HUJICHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH TNEpe]
Ponunol, ropmoctu 3a cBOWM Kpaid, CBOW PoauHy, CBOWM S3BIK U KYJIBTYPY,
MPOILIOE U HACTOSIEE MHOTOHAIMOHAIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM MPUPOIbI,
OOCTXEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHUE H
pa3BUTHE OUOJOTHHM, MOHUMAHMUS 3HAYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOBI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBa;

ujeiiHas yOexXaEHHOCTh, TOTOBHOCTh K CIy:XeHHIO U 3amute OTedyecTna,
OTBETCTBEHHOCTH 3a €ro CyJb0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

OCO3HAHWE TYXOBHBIX IIEHHOCTEW POCCHIICKOTO Hapoaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBECHUS;

CHOCOOHOCTh OIICHUBATh CUTYAllMI0 U TMPUHUMATH OCO3HAHHBIC PEUICHUS,
OPUEHTUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJaJla B IOCTPOCHUE YCTOMYUBOTO OYIYILEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTENSIM, CO3AaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPHUHATHS I[IEHHOCTEd CEMEWHOW JKU3HU B COOTBETCTBHUHU C
TpaguusaMu HapoaoB Poccuu;

4) 3¢TETHYECKOT0 BOCTIMTAHUSA:

ACTETUUYECKOE OTHOIIEHHE K MHUPY, BKJIOYas SCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYyAa, OOIECTBEHHBIX OTHOIIICHHUI;

MNOHUMAHKME 3MOLMOHAIBHOTO BO3JIEUCTBUS KUBOW NPUPOABI U €€ NEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXEHHUIO B PAa3HbIX BHUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTMUHOCTH;

5) ¢pusuyeckoro BocHUTAHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbSI H
IMOLUMOHAJIBHOTO 0JIATONOJYUMS:

NOHMMAaHHWE W peanu3anus 370poBoro u Oe3omacHOro oOpasza KU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUrMEHWYECKUX TMPaBWiI U HOPM,
COQIAaHCUPOBAHHBIM PEXKUM 3aHATUM W OTAbIXa, peryjsipHas (Quznueckas
aKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3UYECKOMY U MCUXUYECKOMY 370POBBIO;

IIOHUMAHUE LEHHOCTU TMPABWI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUSI B CUTYallUsIX, YTPOKAIOMINX 3I0POBBIO U KU3HU JIIOJEH;

OCO3HAHUE TOCTEACTBUA W HENMPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs1, HAPKOTUKOB, KypEHHs );

6) Tpy10BOr0 BOCIIMTAHMSA:

TOTOBHOCTb K TPY/y, OCO3HAHUE IICHHOCTHU MAacCTEPCTBa, TPYI0I00HE;

TOTOBHOCTh K AKTHBHOM JESTEJIHHOCTHM TEXHOJIOTMYECKOM M COLMAIBHOU
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHUIUUPOBATH, IJIAHUPOBATh U CAMOCTOSITENIHLHO
BBINIOJIHSTH TaKYIO JI€SITEIbHOCTD;

UHTEpeC K pa3udHbIM chepaM npodeccCHoHATbHON NesITeIbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccud U PeaTu30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMO0OOpa30BaHUIO Ha
MPOTSIKEHUH BCEN KU3HU;

7) 3K0JIOTHYE€CKOT0 BOCIIUTAHMS:

HKOJIOTUYECKHU 1e1ecCO00pa3HOe OTHOLIEHHE K MPUPOJE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS,

NOBBIILIEHUE YPOBHS 3KOJIOTUYECKOW KYJIbTYpPhl: MNPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKM UX BO3MOXHBIX TMOCJIEICTBUN AJs
OKPYKAIOLIEW CpEBI;

OCO3HaHUE TJI00ATLHOTO XapakTepa HKOJIOTHYECKUX MpoOJieM U MmyTed HX
peLIeHNUs;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOPETaeMble MPH H3YUYCHUH OWOJIOTUH
3HAHUWA W YMEHHS TMpPH pPEHIeHHU MNpoOJieM, CBSI3aHHBIX C pPalMOHAJIbHBIM
OpUPOJIONIONIb30BaHUEM  (COONIOICHUE  TpaBUJl  TMOBEACHUS B MPUPOJE,
HAlpPaBJICHHBIX HAa COXPAHEHHE PABHOBECHS B SKOCHUCTEMAX, OXpaHy BHJOB,
3KOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCIIIUX BpEd  OKPYXKAIOIIEH
OPUPOJIHOM cpelie, YMEHUE MPOTHO3UPOBATH HEOJArONMPUSITHBIE SKOJOTHUYECKUE
MOCJIE/ICTBUSL PEANPUHUMAEMBbIX JACHCTBUNM U NPEAOTBPAIATh UX;



HAIMYKUE PA3BUTOTO DKOJOTUYECKOTO MBIIIJICHHUS, SKOJOTHUECKON KYJIBTYPHI,
OTIbITa NEeSTeIbHOCTH IKOJIOTUYECKOM HAIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSl MMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAJIBHOU
NpaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JESITEIBHOCTH SKOJIOTHUECKO i
HaMpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHUS:

c()OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MpPAaKTUKU, OCHOBAHHOTO Ha JHAJIOTE
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMUKYJIBTYPHOM MUDPE;

COBEpIICHCTBOBAHHUE SI3bIKOBOM M YHUTATEIBCKOM KYJBTYpbl KaK CpEACTBa
B3aUMOICHCTBUS MEXIY JIOJbMU U MO3HAHUSA MUPA,

NoHMMaHUE crenuPuku OWOJOTUHM KaK HAyKH, OCO3HaHUS €€ poJim B
dbopMUpPOBAHNN PAllMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJOCTHOTO
npeacTaBiIeHUs] 00 OKpYXKarolleM MHUpe Kak O €IWHCTBE MPHUPOJAbI, YeJOBEKa U
oO1iecTBa, B TO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpolIeM
COXpaHEHUs] IPUPOJITHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAUMMOCTU OHMOJIOTUU MJII COBPEMEHHOM LMBUIM3AIMU:
obecrieueHrsi HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3/aHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemaTb pPecypcHble  MPoOJIEMBbl  Pa3BUTHUSA
YeJI0BeueCTBa, MOUCKA MYTeW BhIXOAa U3 II00aNbHBIX IKOJIOTUYECKUX MPOOIeM U
obecrieueHusi  mepexoda K  YCTOWYMBOMY  pPa3BUTHIO,  PAlMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOIHBIX pecypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aUHTEPECOBAHHOCTh B TMOJYyYEHHH OHWOJOTMYECKUX 3HAHUM B LEIX
NOBBIICHUST OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, Kak
COCTaBHOM 4acTu ()YHKIIMOHAIBLHOW IpaMOTHOCTU OOydaromuxcs, Gopmupyemoit
NIPU U3y4EHUU OHMOJIOTHH,

NMOHUMAaHUE CYIIHOCTH METOJ0B TMO3HAHWsI, UCMOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM WUCHOJBb30BATh IMOJy4yaeMble 3HaHWUA [JJIsl aHAIW3a U
OOBSICHEHUSI SIBJICHUI OKPYXKAIOLIEr0 MUpPA M MPOUCXOASUIUX B HEM HM3MEHEHHH,
yMeHUEe Jenarh OOOCHOBAHHBIC 3aKIIOUEHMSI Ha OCHOBE HAay4YHbIX (DakKTOB U
UMEIOIIUXCS JAHHBIX C IEJIbI0 TIOJIyUYEHHUs I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTHh CaMOCTOSITEIIBHO HCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS JJIS
pelieHus mpo0IeM B PEaIbHBIX KU3HEHHBIX CHUTYaIlUsX;

OCO3HAaHUE IEHHOCTU HAYYHOU JMESITEIBHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U UCCIEI0OBATENbCKYIO NESITEIIbHOCTh MHANBUAYAJIbHO U B IPYIIIIE;

TOTOBHOCT M CHOCOOHOCTh K  HENMPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBUU C KMU3HEHHBIMU MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpeameTHble pe3ysbTaTbl OCBOEHUS yueOHoro mpeamera «buosorus»
BKJIIOUAIOT: 3HAuMMble 75 (OPMHUPOBAHHUA MHUPOBO33PEHUS OOyHarOMIUXCS
MEXIUCITUTIIIMHAPHBIE (MEXKIpPEIMETHbIE) OOIlEHayYHbIe TOHSATUS, OTpakarouiue
IEJIOCTHOCTh HAyYHOW KApTHHBI MHUpa M CHCIUPHUKY METOJOB TO3HAHWS,
UCMOJIb3YEMbIX B €CTECTBEHHBIX HayKaXxX (BEIIECTBO, dHEPIus, sIBIEHUE, MpoIiece,
CUCTeMa, Hay4YHbIN (aKT, MPUHLMUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIieJOBaHUE,  HAOMIOZACHHWE, U3MEPEHHE, OJKCIEPUMEHT U  JAPYrHue);
yHUBEpCaJbHble Yy4eOHble JeicTBUs (TIO3HABaTEelNbHbIE, KOMMYHUKAaTHBHEIE,
pEryJsiITUBHBIC), obecreunBaroue dbopMupoBanue (GyHKIIMOHATBHO I
IrPaMOTHOCTH M COIMAJIBHOW KOMIETEHIIMH OOydaromuxcs; CIOCOOHOCTD
00yyJarouuxcs UCIOJIb30BAaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MUPOBO33pDEHUYECKHME 3HAHUS M  yHHUBEpCalbHble Yy4dyeOHbIE JEUCTBUS B
MTO3HABATEIBHON W COLMAIBHOM TPAKTHUKE.

B pesynprare wu3ydeHus OMOJOTUHM HAa YpPOBHE CpEIHEro oO0IIero
oOpa3zoBanusi y oOydaromierocss OyayT chOpMHUpPOBaHBI IMO3HABaTEIbHbBIC
yYHUBEpCaJbHbIE yueOHbIC JeUCTBUSI, KOMMYHUKATHUBHbBIE YHUBEPCAJIbHBIC YICOHBIE
JCHUCTBUS, PETyIATHBHBIE YHHBEpPCAIbHBIC Y4YEOHBIC JCHCTBHSA, COBMECTHAS
NEeSTEIbHOCTb.

MertarnpeamMeTHbie Pe3yJIbTaThl OCBOEHUS MPOTPAMMBI CPEIHEr0 0O0IIero
00pa3zoBaHus JOJKHBI OTPAXKaTh:

OBnajnenne YHUBEPCAJIbHBIMH y4eOHbIMH NMO03HABATEJbLHBIM U
AeHCTBUSAMMU:

1) 6a30Bble JIOTHYECKHUE TeCTBUS:

CaMOCTOATEIBHO  (pOopMynHpoBaTH M aKTyallM3WpOBaTh  MpoOiemy,
paccMarpuBatrh €€ BCECTOPOHHE;

UCTOJIb30BaTh IMPU OCBOCHUU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHUs, Ki1accuduKauru, 00001IeHNs ), PACKPhIBATh CMBbICI
OMOJIOTUYECKUX TOHATUHN (BBIIEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAHABJIMBATD
CBSI3U C IPYTUMU MOHATHIMU);

OTNpENeNATh IeIW JACATENBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH WX
JTOCTW)KEHUSI, COOTHOCUTD PE3YJIBTAThI JCSITEIILHOCTH C TIOCTABJICHHBIMH IICTISIMU;

UCMOJb30BaTh OMOJOTHUUECKUE MOHATHUS IJIs1 00BbsICHEHHUS (PaKTOB U SIBICHUU
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUYECKHE PACCY)KICHUS (MHIYKTUBHBIC, ICHYKTHBHEIC, TIO
aHAJIOTUH), BBIIBISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B pPAacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUS,

NPUMEHSTh CXEMHO-MO/ICTIbHBIC cpencrBa A peICTaBICH U
CYLIECTBEHHBIX CBSI3¢M M OTHOILIECHUHA B M3y4aeMbIX OMOJOTHMYECKUX OOBEKTaX, a



TakKe  NPOTHBOPEUMH  Pa3HOro  pOJa,  BBIIBJICHHBIX B Pa3jMYHBIX
uHGOPMAIMOHHBIX UCTOYHHUKAX;

pazpabaTeiBaTh IJIaH pEmIeHUs MPoOJIeMbl ¢ YYETOM aHalU3a MMEIOIIUXCS
MaTepUAIbHBIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
IeJISIM, OIIEHUBATh PUCKHU MOCIEACTBUMA JEITETHHOCTH;

KOOPJMHUPOBATh ¥  BBIMOJNHATH pPabOTy B  YCJIOBHAX pEATbHOTO,
BUPTYaJbHOTO Y KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPHU PEIICHUH XU3HEHHBIX MPOOJeM.

2) 6a30BbIe HCCJIeA0BATEIbCKHE e CTBHUSA:

BJIa/IETh HAaBBIKAMH y4€0HO-HUCCIIEA0BATENbCKON U MPOEKTHOM e TeIbHOCTH,
HaBBIKAMHM  pa3pelieHusi mpoOjieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB PEIICHUS MTPAKTUUECKUX 3a/1a4, MPUMECHEHU IO
Pa3IMYHBIX METOJ0B MO3HAHMUSI;

UCMOJb30BaTh pPa3IUYHbIE BUABl ACATEILHOCTU MO MOJIYYEHHIO HOBOTO
3HAHWSA, €r0 WHTepIpeTanuu, MNpeoOpa3oBaHMIO W TMPUMEHEHUI0 B y4eOHBIX
CUTYyalHsAX, B TOM YHCJIE TIPH CO3JIaHUH YUYE€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMUpOBaTh HAYYHBIM THUI MBIIIJICHUS, BJIaIeTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOYEBBIMU TIOHITUSIMHU U METO1aMU;

CTaBUTh U (OPMYIHMPOBaTH COOCTBEHHBIE 3aJlayd B 00pa3oBaTeIbHOU
NEeSTEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISBISITH TIPUYMHHO-CIICICTBEHHBIC CBSI3M M aKTyallM3UpOBaTh 3aaady,
BBIBUTATh TUTIOTE3y €€ peIleHUs, HaxXOIUTh apryMEHTHl JJIA JI0Ka3aTeJIhCTBA
CBOUX YTBEp>KJCHUH, 3a]]aBaTh MapaMmeTpbl U KPUTEPUH PEIICHHUS;

aHAIM3UPOBaTh TOJYYEHHBIE B XOJIE PpEIICHUS 3aJadud Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCTIOBUSIX;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJIATh LEJCHANPABICHHBIA MOUCK IMEPEHOCa CPEACTB M CIOCO00B
NEeNCTBUSL B MPO(GECCHOHATIBHYIO Cpeny;

yMETh MEPEHOCUTHh 3HAaHMS B TMO3HABATEJBHYI0 W TMPAKTUYECKYIO OO0JacTH
KU3HEEATEITHPHOCTH

YMETh UHTETPUPOBATh 3HAHMS M3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHHAILHBIE TOAXOJbI U PelleHMUs,
CTaBUTh MPOOJEMBI U 337a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmanmeii:

OPHUEHTUPOBATKLCS B PA3IMYHBIX UCTOUHUKAX MHPOpPMAIUU (TEKCTE Y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJIIPHOM JMTeparype, OHOJOTHMYECKUX CIIOBapsAX U
CIpaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTre), aHAIM3UPOBATH



uHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, KDUTUUECKU OIICHUBATH
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUNUBOCTD;

dbopMyIMpoBaTh 3aMpPOChl U MPUMEHATH Pa3JIMUYHBIE METOJbI TPH MOUCKE U
oTOOpe Omosornyecko MHGOpMAIU, HEOOXOAUMOMN JJIs BBITOJIHEHUS YUE€OHBIX
3a/1ay;

nproOpeTaTh OMBIT HCIOJB30BAHUSA HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATH KyJIbTYPY aKTUBHOTO HMCTIOJIB30BAHUS PA3THUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  TMpeICTaBICHUS
Oouosiornyeckoil nHpopManuu (cxemsl, rpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH
Y Apyroe);

UCTOJIb30BAaTh HAYYHBIM S3BIK B KayecTBE CpeACTBA Ipu paboTe ¢
Oouonormueckoil uHMOpMaNUEH: TPUMEHITh XHUMHUYECKHE, (PU3HYECKUE W
MaTeMaTHYeCKHe 3HaKU M CHUMBOJBIL, (popmyinl, abOpeBUaTypy, HOMEHKJIATYpY,
UCMHOJb30BaTh W MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpPENICTBA
HATJISTHOCTH;

BJIAJIETh ~ HABBIKAMU  pACMO3HABAaHUS W 3AlMUTHl  WHGOpPMAIWH,
uHGOPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiiajieHNe YHUBEPCAJTbHBIMH KOMMYHUKATHUBHBIMHU JI€HCTBUSIMMU:

1) odmenue:

OCYHIECTBIISITH KOMMYHHKALIMK BO BCEX cpepax KU3HU, aKTUBHO Y4aCTBOBATh
B JUAJIOTe WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYKmaeMoi TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3BIBATh CYKJCHUS OTHOCUTEILHO BBITOJHEHUS TIpeIjiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIIUM JPYTHX Y4aCTHUKOB
JMaJiora Ui JUCKYCCUN);

pacmo3HaBaTh HeBepOallbHBIE CpPEACTBA OOIICHUSA, TOHWMATh 3HAYCHUE
COIMANIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CUTYaIlHH,
YMETh CMSTYaTh KOH(MIUKTHI U BECTH MEPETOBOPHI;

BIIQJICTh Pa3IMYHBIMU CHOCOOAMHM OOIICHUS M B3aUMOJICHUCTBUS, MMOHUMATh
HaMEpEeHUsl APYTUX JI0JIeH, MPOSBISATh YBAXUTEIbHOE OTHOILIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme PopMyIrpoBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI 1eSITeTbHOCTD:

NOHUMAaTh U HCIOJH30BaTh MPEUMYIIECTBA KOMAHAHONW M WHAUBHIYyaJIbHO U
paboTHI PU PEIICHUU OUOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOICHCTBUS MIPH PEIICHNN y4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY W METOJIbl COBMECTHBIX JEUCTBHHA C y4E€TOM OOIIUX
UHTEPECOB U BO3MOKHOCTEH KaXA0TO UJieHa KOJUICKTUBA,



NPUHUMATh 1€JM COBMECTHOM  JESTENbHOCTH, OPraHU30BbIBATH U
KOOpPJIMHUPOBAaTh JEUCTBUA MO €€ JOCTWKEHUIO: COCTaBJIATh IMJaH JIEUCTBUIA,
pacnpenessTh poiad ¢ y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM pabOThI;

OIICHMBATh KayeCTBO CBOET0 BKJaJa M KaXXJOT0 YYaCTHHKAa KOMAaHIbl B
001U pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE TMPOEKThI, OLEHUBATh MJE€U C TO3HMIUH HOBH3HBI,
OPUTMHAILHOCTH, MPAaKTHYECKOW 3HAUMMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHHE B PA3TUYHBIX
CUTYalUsiX, IPOSIBISITh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OgyajieHNe YHUBEPCAJbHBIMU PEryJISITUBHBIMHU I€HCTBUAMM:

1) camoopranu3anms:

UCTOJIb30BAaTh OWOJIOTUYECKUE 3HAHUSA I BBIABJICHHUS MPOOJIEM H HUX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBHIOMpATh HA OCHOBE OWOJIOTMYECKUX 3HAHUM 1IEeJIeBble U CMBICJIOBbBIC
YCTAHOBKHM B CBOUX JIEUCTBUSIX M MOCTYNKaxX MO OTHOIICHUIO K KUBOW NIPHUPOJIE,
CBOEMY 3/I0POBbIO U 3JJ0POBBIO0 OKPYKAIOIIUX;

CaMOCTOSITEILHO OCYIIECTBISTh MO3HABATEIBHYIO JEATEIbHOCTh, BBIBIISATH
npoOJieMbl, CTaBUTh U (POPMYITUPOBATh COOCTBEHHBIC 3a7aud B 00Opa30BaTENIbHO I
NEeSATEIbHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIHO ~ COCTaBJIATh IUJIAH pelIeHUs NpoOJieMbl ¢  y4€ToM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW M MPEANIOUYTEHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacuupsTh paMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUM;

JienaTh OCO3HAHHBIM BHIOOP, apTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHHUIO IIMUPOKOW DPYIUIMU B
pa3HbIX OO0JACTAX 3HAHUW, TMOCTOSTHHO TIOBBIIATH CBOW 0Opa3oBaTENIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYaIlUsM, BHOCUTb KOPPEKTHBBI B JESATEIHLHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJHTATOB LEISIM;

BIIQJICTh  HABBIKAMHU  [O3HABAaTENIbHON  pedliekcuu  Kak  OCO3HaHUs
COBEpIIAEMBIX JICMCTBUH W MBICIUTEIBHBIX TMPOIECCOB, WX PE3YIbTATOB U
OCHOBaHMWM, MCHOJB30BaTh MPUEMBI pedieKcuu Jjisi OUEHKU CUTyalluu, BhIOOpa
BEPHOTO PEIICHMUS;

yMETh OLIEHHBAaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEHICHUS M0 HX
CHUKEHHUIO;



NPUHUMATh MOTUBBI M AapPTyYMEHThl JPYrUX IMpPU aHAJIU3E PE3YyJbTaTOB
NEATEIIbHOCTH;

3) npuHsITHE Ce0s M APYrUX:

NpUHUMATh ce0s, MIOHUMAsi CBOU HEJJOCTAaTKU U JIOCTOMHCTBA,;

INPUHUMATh MOTUBBI M AapPTyYMEHThl JPYrUX I[PU aHAJIU3€ pPE3YyJbTaTOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPABO IPYTrUX HA OLUIUOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU IPYTOTO YeJI0OBEKa.

HPEIJMETHBIE PE3YJIbTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS COJEpKaHUS Y4eOHOro mpeamera
«buonorus» Ha yriyon€éHHOM YpPOBHE OpPHUEHTHPOBAHBI Ha oOecreueHune
npoduspbHOr0  00ydeHuss  oOydaromuxcs  Owojoruu. OHHM  BKIIIOYAIOT:
cnenupuueckue sl OMOJOTUH HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI IUCTBUIA 1O
OCBOCHHUIO, MHTEPTIPETALNNA U MPEe0OPa30BAHUIO 3HAHWMA, BUIBI JAEATEIBHOCTH IO
MOJIy4€HUIO HOBBIX 3HAHUHN M UX NMPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX, a TAKKE B
pEaNbHBIX KU3HEHHBIX cuTyauusax. [IpenMeTHbie pe3ynbTarThl NPEaCTaBJICHbI MO
rojiamMm U3y4EeHUs.

[IpenMeTHbIe pe3yibTaThl OCBOCHUST yueOHoro mpeamera «buonorus» B 10
KJaacce NOKHBI OTPaXkKaTh:

chOpPMHUPOBAHHOCTh 3HAHUW O MeECT€ U pPOJU OHOJIOTUU B CHUCTEME
€CTECTBCHHBIX HayK, B ()OPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW KApTUHBI MHpA, B
NO3HAHUM  3aKOHOB  MPUPOABI W  pEHICHUH MpoOJeM  palHrOHAIbHOTO
IPUPOJIONIOIB30BAHUS, O BKJIAJIE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH,

BJIQJICHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAraronue OHOJOTHUYECKHE TEPMHUHBI M TOHATHUS (KU3Hb, KIIETKA,
opraHusM, MeTaboJau3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIHPOH3BEICHUE,
HACJIeICTBEHHOCTb, M3MEHYUBOCTb, POCT U Pa3BUTHE), OUOJIOTUYECKHE TEOPHUU
(xnerounas teopus T. lIBanna, M. llIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacneAacTBeHHocTu T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1eHTpax
MHOTO0O0Opa3usi W NPOUCXOXKAEHUS  KYyJbTYPHBIX  pacTE€HMil),  3aKOHBI
(enmHOOOpa3us MOTOMKOB IMEPBOTO MOKOJICHUS, PACUICIUICHUS, YUCTOTHI TaMeT,
He3aBUCUMOro HacaepoBanus [. Mengens, TroMOJOTHYECKHX PAIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTHU H. n Basuiiosa), NPUHLU B
(KOMIUIEMEHTapHOCTH);

BJIa/ICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO MO3HAHUS, HCIOJIb3yEMBIX B
OMOJIOTUYECKUX UCCJICIOBAHUSX KUBBIX OOBEKTOB (OmHCaHHWE, W3MEpPEHHE,
Ha0JII0/IeHNE, YKCIIEPUMEHT);



YMEHUE BBIIEISITh CYIIECTBEHHBIC MPHU3HAKKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKapHuOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHUCIE
OakTepuii, rpudOB, PACTCHUI, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHMI, JKMBOTHBIX, YEJOBEKa, MPOLECCOB KU3HEIEATEIbHOCTH,
NPOTEKAIOU[UX B OpraHu3Max pacTe€HUM, )KUBOTHBIX U Ye€JIOBEKa, OMOJIOTHUYECKUX
MPOIIECCOB: 0OMEHa BeliecTB (MeTaboJIM3M), MPEBpAIlCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U reTepoTpOPHOTO TUMOB NMUTaHUSA, (POTOCHMHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, SMOpPUOTEeHEe3a, MOCTAIMOPUOHATHLHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  HUHIUBUAYAJbHOTO  pa3BUTHUS  opraHu3mMa  (OHTOTEHE3a),
B3aUMO/ICHCTBUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO OTOODA;

YMEHUE YCTaHABIMBATH B3aUMOCBSI3U MEXK]Y OpPraHOMAAMHU KIJETKH M HX
GYyHKIMSIMUA, CTPOCHUEM KIIETOK PAa3HbIX TKaHEW W WX (QYHKIMSIMH, MEXIY
OopraHaMHd W CHCTEMaMH OpPraHOB Y PAaCTEHWH, JKUBOTHBIX U 4YEJIOBEKa M UX
GYyHKUMSIMUA, MEXKIYy CHUCTEMaMH OPraHOB M UX (YHKIUSMH, MEX]y 3Tanamu
oOMeHa BellleCTB, dTalaMy KJIETOYHOTO IMKJIA U )KU3HEHHBIX [IUKJIOB OPTraHU3MOB,
JTanamMmy SMOPHOHAILHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTUIOM, (EHOTUIIOM U
dbakTopamu cpenbl OOUTaHNS;

YMEHUE BBISBJISTh OTIUYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, JKUBOTHBIX U YEJIOBEKA,;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIONIME apPTryMEHThI, OHOJOTUYECKYIO
TEPMUHOJIOTHUI0O U CHUMBOJIMKY JJISi JIOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMaTHUYECKUX TPYIIII,

yMEHUE peniaTh OMOJOTUYECKHE 3a1a9H, BBISBIATH TP UIUHHO-CIIC/ICTBEHHBIE
CBSI3U MEXJYy UCCIEAYEMBbIMU OMOJIOTUYECKUMU MPOIECCAMU U SIBJICHUSMHU, J1€1aTh
BBIBOJIbI ¥ IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TpaKTUYECKHue padoThl, COOJIOIATH
npaBuia Ipu padoTe ¢ yueOHbIM U Ja0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE BBUIBUraTh THUIIOTE3bl, NPOBEPATH UX OKCIEPUMEHTAIBHBIMU
cpenctBamu, (GopMmylupys I1eJib UCCIEAOBaHUS, aHAJIM3UPOBATH TMOJTYYEHHBIC
pe3ynbTaThl U Je1aTh BHIBOIbI,

YMEHHE y4acTBOBaTh B Y4€OHO-UCCIIEAOBATEILCKON paboTe Mo OMoJoTHH,
DKOJIOTUM M MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJBbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABJSITH  TMOJYYEHHBIE  pe3yJbTaThl HA  YYEHHYECKHUX
KOH(DepeHIusX;

yMEHUE OIICHMBATh AITUUYECKUE AaCIEKThl COBPEMEHHBIX HCCJEOBAaHUN B
obmactu  OMOJIOTUM U MEIUIMHBI  (KJIOHUpPOBaHWE,  HMCKYCCTBEHHOE
OTUIOIOTBOPEHHE, HAIMPAaBJICHHOEC W3MEHEHHWE T€HOMAa M CO3JaHWE TPAaHCTEHHBIX
OpTaHU3MOB);



YMEHUE OCYHIECTBIISAITH OCO3HAHHBIA BHIOOp Oymyiieil mpodeccruoHalbHO U
NeSTeIbHOCTH B 00JIaCTU OUOJIOTUU, MEIHUIMHBI, OUOTEXHOJIOTHUH, BETEPUHAPHH,
CEJILCKOTO XO3MCTBA, MUIICBON MPOMBIIIJIEHHOCTH, YIAYyOIsATh MO3HABATEIHHBIN
MHTEpEC, HAMpaBJIEeHHbIH HAa OCO3HAHHBIN BHIOOpP COOTBETCTBYIOMIEH npodeccuu u
OpoJo/DKeHHEe OMOJIOTMYECKOTO 00pa3oBaHMsl B OpraHHU3alUsiX CPEIHEro
po(EeCCUOHAILHOTO U BBICIIET0 00pa30BaHMUS.

[IpeameTHbIe pe3yibTaThl OCBOEHUS yueOHOro mpeamera «buojorus» B 11
Kacce NOIHKHBI OTPaXKATh:

chOpPMHUPOBAHHOCTh 3HAHUK O MeCT€ U POJM OHOJOTHMH B CHCTEME
€CTEeCTBEHHBIX HAayK, B (OPMUPOBAHHMU COBPEMEHHON €CTECTBEHHO-HAYyYHOMU
KapTUHbBl MHUpPa, B TO3HAHWU 3aKOHOB MPUPOJBl M PELUIEHUU HKOJOTUYECKUX
npoOJjieM dYenoBeuecTBa, a TakKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
PUPOJIOTIOIB30BAHUSA, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHHUS K TPHUPOJIE,
00111eCTBY, U€JIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOECKHBIX YyUEHBIX-OUOJIOTOB B
pa3BUTHE OUOJIOTUH;

YMEHUE BJAJETh CUCTEMOW OHOJIOTMUECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpEeNeNIeHusT M TOHHMaHWE CYIIHOCTH OCHOBOIOJIAralomuX OUOJOTUYECKUX
TEPMUHOB U TOHATHH (BUA, 3KOocuUcTema, Ouocdepa), Ouomornueckue TEOpPUU
(aBommorioHHast Teopust Y. JlapBuHa, CHHTETUYECKAs] TEOPUS DBOJIOLHMH), YICHUS
(A. H. CeBepuioBa — 0 myTax U HampaBlieHusx 3Booiun, B.W. BepHanckoro — o
o6uocdepe), 3akoHbl (reHeTudyeckoro paBHoBecus [[k. Xapaum m B. Baiin6Gepra,
3apogeimieBoro cxoiactBa K. M. bapa), mpaBuna (munumyma HO. JInOuxa,
AKOJIOTMYECKOW NHpaMuIbl SHEprum), rumnore3sl (runore3a «vupa PHK» V.
l'un6epra);

yMEHHUE  BJIaJITh  OCHOBHBIMH  METOJaMHU  HAYyYHOTO  IO3HAHWS,
UCHOJb3YEMBIMU B OMOJIOTUUECKUX UCCIEIOBAHUSAX )KUBBIX OOBEKTOB U IKOCHCTEM
(ommcaHue, WM3MepeHue, HaOJIOJEHUE, DKCIEPHUMEHT), CIIOCOOaMM BBISBJICHHUS U
OIICHKU QHTPOIIOTEHHBIX MU3MEHEHHUI B MPUPO/IE;

yMEHUE BBIICJATh CYHIECTBEHHBIE TMPU3HAKU: BHUJOB, OHOTEOIICHO30B,
IKOCUCTEM U Ouocdepbl, CTAOWIM3UPYIOMIETO, ABMKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AIJIOMATPUUECKOTO u CUMIIATP UYECKOTO
BU000pa30BaHus, BIUSHUAS JBWKYIIIUX CHJI BOJIIOIMU Ha TeHO(DOH I TOMYJISIIHH,
PUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOMTaHUs, yepeoBaHUs HAIpaBICHUM
ABOJIIOIMHU, KPYTOBOPOTA BEIIECTB U MMOTOKA YHEPTUU B IKOCHUCTEMAX;

yMEHUE YCTAHABJIMBATH B3aUMOCBS3M MEXAY TMpoIleccaMy SBOJIOLUH,
JNBIDKYIIUMU CHUJIaMH aHTPOIOTeHEe3a, KOMIIOHEHTAMU PA3JIMYHBIX 3KOCHUCTEM U
NPUCIOCOOTICHUIMU K HUIM OPTaHU3MOB;

YyMEHHUE  BBUIBJIATH  OTJIMYUTENbHBbIE  MPU3HAKU  KHMBBIX  CHCTEM,
NPUCTIOCOOJIEHHOCTh BUAOB K cpele OOuTaHusi, a0MOTHYECKHX M OUOTHUECKUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€H  OpPraHu3MOB B  COOOILECTBax,
AQHTPOTIOTCHHBIX W3MEHEHUN B YKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHUE WCTOJB30BaTh COOTBETCTBYIOIIME apPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHUI0O U CHUMBOJMKY JJIsi JOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTHUYECKHUX TPYMI, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTaHUs, €AUHCTBA
YEIIOBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHUS MHOTO0OOpa3Ws BHIOB U
HKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMS MPHUPOJIBI U YEJIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3a7a4 U, BBIABIISTH TP UMUHHO-CIIEICTBEHHBIE
CBSI3U M@Ky UCCIIEAYEMBbIMH OMOJIOTUUECKUMHU TIPOIIECCAMU U SBJICHUSIMU, JeNaTh
BBIBOJIbI Y IPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJHATH J1a0OpaTOpHBIE W NpaKkTHUYECKUuEe paldoThl, cOOMIOAATH
npaBuiIa Mpu paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTaTh THIIOTE3bl, TPOBEPITh HMX DJKCICPUMEHTATBHBIMH
cpenctBamu, (opMmylupys 1eJib UCCIEAOBaHUS, aHAJIM3UPOBATH TMOJTYYEHHbBIE
pe3ynbTaThl U Je1aTh BHIBO/IbI,

YMEHHE ydacTBOBAaTh B Y4€OHO-UCCIIEAOBATEILCKON paboTe Mo OMOJIOTHH,
HKOJIOTHH ¥ MEIUIIMHE, MPOBOJAMMON Ha 0a3ze IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TPEACTaBJSITH  TMOJYYEHHBIE  pe3yJbTaThl HA  YYEHHYECKHUX
KOH(DEepeHIUsX;

yMEHUE OLIEHUBATh TUMOTE3bl U TEOPHUU O MPOUCXOKACHUU KU3HHU, YEIOBEKa
U 4YeJIOBEYECKUX pac, 0 MPHUUMHAX, MOCIEACTBUIX M CHOcO0ax MpeaoTBpallleHUs
rI00AILHBIX M3MEHEHu# B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIA BBIOOp Oymymied mpodecCHoHATBHO M’
NesTeIbHOCTU B 001acTh OMOJIOTUH, SKOJIOTUH, IPUPOOTIOIL30BaAHUS, MEAUINHBI,
OMOTEXHOJIOTUU, TICUXOJOTUH, BETEPUHAPUM, CEJIBCKOTO XO3AHCTBa, MHUIIEBOM
NPOMBIIIJICHHOCTH, YTAyOJsITh TO3HABATEIbHBIA HMHTEPEC, HAMPABJICHHBIA Ha
OCO3HAHHBI  BBHIOOP  COOTBETCTBYMIOIIEH  mpodeccun W TPOJOJDKEHHE
OMOJIOTHUECKOTr0 00pa30BaHUsl B OpPraHU3aIMAX CPEIHEr0 MPOQEecCHOHAIBLHOTO U
BBICIIIETO 0OPa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuyecTBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3igesioB U TeM (undposbie)
Ne i/m Kontpoabnsie | IlpakTtnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe ibHbIE
padoThI padoTbI pecypesI
1 buonorus xak Hayka 0
2 JKuBbIe CHCTEMBI I UX H3y4eHUE 0
3 buosorust kireTku 0 0.5
4 XUMHU4ecKast OpraHu3alis KJIeTKH 10 0
5 Crtpoenue 1 GyHKIIUH KICTKH 8 0
6 OOMeH BEIIECTB U MPEBPAICHUE YHEPTHH B 9 0 )
KJIIETKE
7 HaCHeJICTBCHIfaﬂ uHpopmanus u 9 0 05
peanuzanus e€ B KJIETKe
JKU3HEHHDIH UK KIETKHA 6 1
Crpoenue u GyHKIIUH OPTaHU3MOB 17 15
10 Pa3mHoO€eHME 1 pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 5 0 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0
13 3aKOHOMEPHOCTH HACIICICTBCHHOCTH 10 0
14 ['eneTnka yenoBeka 3 0 0.5
15 Cenekius OpraHu3mMoB 4 0 15
16 buotexHonorus u cuHTETUYECKAsi OUOIOTHS 4 0 0.5
17 PesepBHoe Bpems 1 1 0




OBUIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME

102

15




11 KVIACC

KoumnuyecTBo yacos DJIEKTPOHHBbIE
No /i HauMeHoBaHMe pa3ieJioB U TeM Kourpoasupie | Mpaxieckie (uudposbie)
MporpamMmsl Bceero oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes!
1 3apoxIeHNe U Pa3BUTHE IBOIIOIIMOHHBIX 4 0 0
IpeICTaBICHUI B OMOIOTHH
MuKpo3BOIIOLUSA U €€ Pe3ysIbTaThl 14
Makpod3Boronust U €€ pe3yabTaThl 6
4 [poucxoxeHue u pa3BUTHE )KU3HU Ha 15 0 15
3emie
5 [TporcxoxkaeHre 4eIoBeKa — aHTPOIIOTEHE3 10 0 1
DKOJIOTHSI — HayKa O B3aMMOOTHOLICHHSIX
6 OpPTraHW3MOB U HA/IOPTaHU3MEHHBIX CHCTEM 3 0 0.5
C OKpYKarollel cpeaou
7 Opranu3msl 1 cpesia OOUTaHHs 9 0 1.5
8 DKOJIOTHS BUJIOB M TIOMYJISIIIUIA 9 0 0.5
9 ?:I(f;?\:f cOoO00IIeCTB. DKOJIOTUYECKHE 12 0 05
10 Bruocdepa — rmobanpHas 3KOCHCTEMA 6 0 0
11 UYenoBek u OKpyxarolas cpena 6 0 0
12 PesepBHoe Bpems 8 1 0
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 1 7.5







ITIOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumyecTBo yacos DJIEKTPOHHBbIE
Ne aTa undposbie
Tema ypoka Kontpoabnubie | IlpakTuueckue A dp
n/n Bcero u3ydeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoTbI
pecypcehbl
bu6mmorexa [JOK
buosnorus kak KOMIIJIEKCHAst HayKa U
1 KaK 4aCTh COBPEMEHHOTO 00IIeCTBa . 0 0 hitps://m.eds00.u/863e6122
P ! https://m.edso0.ru/863e632a
2 JKuBble cucTeMbl U UX CBOMCTBA 1 0 0 brbmmorexa [IOK
https://m.edso0.ru/863e6564
YpoBHEBask OpraHu3anus K
3 POBHEBAsI OPraHU3AIUS KUBBIX 1 0 0
CUCTEM
4 HcTopus OTKpBITUS U U3YUEHUS 1 0 0
KieTku. Kiierounas teopust
MeToapl MOJEKYISIPHON 1 KJIETOYHOU
o6uonoruu. [IpakTuyeckas padora
5 «3yueHne MeTO0B KIIETOYHOU 1 0 05 bubnuorexa [IOK
ouosoruu (xpomaTtorpadus, ' https://m.edso0.ru/863e6122
anekTpodopes, nuddepeHnuansHoe
uentpudyruponanue, [1LIP)»
6 XUMHUYECKHH COCTAB KICTKH 1 0 0 bubmmorexa [OK
https://m.edso0.ru/863e674e
7 MuHepanbHbIe BEIECTBA KJIETKU, UX 1 0 0 bubmuorexa [IOK
Ouosiornyeckast poiib https://m.edsoo.ru/863e674e
8 Opranuueckue BeecTBa KIETKH — 1 0 0 bubmmoreka [JOK

YIJICBO/AbI

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870

OpFaHI/I‘leCKI/Ie BCIICCTBA KIICTKHU —

bub6morexa [IOK

<<I/I3y‘-ICHI/Ie JABUXKCHUA TUTOILIIa3MBI B

9 JIATTA BT 0 https://m.edso0.ru/863e6870
Oprannyeckue BeIecTBa KIETKH —

10 6enku. JlabopaTopHas paboTa 05 bubmoreka [IOK
«Ob6HapyxeHne 0eJIKOB ¢ TTOMOIIBIO https://m.edsoo.ru/863e6b72
Ka4eCTBEHHBIX pEaKLAI»

11 CaoiicTBa, KnaccupuKkanus u 0 bubnmuoreka [IOK
¢yHK1IMM OENKOB https://m.edso0.ru/863e6b72
Hyxnennossie kucnotel. [JJHK n PHK.

JlaGopartopnas pabota

12 «HccnenoBanre HyKJIEMHOBBIX 0.5 bubmorexa [IOK
KHCIIOT, BELIETEHHBIX 13 KIIETOK https://m.edso0.ru/863e6d5c
Pa3IMYHBIX OPIraHU3MOBY

13 Crpoenue u pynkiuu ATO. Ipyrue 0 bubnmuoreka [IOK
Hykieosunrpudocdars (HTD) https://m.edso0.ru/863e6d5c
CexBennposanne JJHK. Metoapt

14 T€HOMMKH, TPAHCKPUIITOMUKH, 0
MPOTEOMHUKH

15 MeToabl CTPYKTYPHOU OMOJIOTHH 0

16 Tunsl kietok. [IpokapuoTuueckas 0
KJIETKa
CrpoeHue 3yKapuoTHYECKOU KIIETKH. Bbu6mmorexa IIOK

17 [IpakTuueckas padora «M3yuenue 0.5 https://m.edsoo.ru/863e6ff0
CBOWCTB KJIETOYHOI MeMOpaHbD» https://m.edso0.ru/863e716c

18 [ToBepXHOCTHBIH ammapaT KJICTKH 0
OnnomeMOpaHHbIE OPraHOUIbI

19 kieTku. [Ipaktuyeckas pabora 0.5



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

PaCTUTCIIbHBIX KIICTKAX»

20

[TomyaBTOHOMHBIE OPTaHOUIBI
KJICTKU: MUTOXOHAPHWH, IMTITACTUABL.
JlaGopartopnas pabora
«HccnenoBanue miazMonn3a u
JIeTIIa3MOJIN3a B PACTUTEIBHBIX
KIICTKAX»

0.5

21

HeMeM6paHHHe OpTraHOU bl KIICTKHU

22

CrpoeHue u pyHKIMH sApa

23

CpaBHHTENIBHAS XapAKTEPUCTHKA
KJIETOK 2yKapuoT. JlabopaTopHas
pabota «M3yueHne CTpOeHUS KIETOK
Pa3IMYHBIX OPraHH3MOBY

0.5

24

AccuMusanusa U JUCCUMUIIALUS —
JIBE€ CTOPOHBI MeTabomu3Ma. THIbl
oOMeHa BemecTB. JlaboparopHas
pabota «3yueHune KaTaTuTHIEeCKON
aKTUBHOCTHU ()EPMEHTOB (Ha IpUMepe
aMuJIa3bl WIK KaTajaas3bl)»

0.5

bu6mmorexa [JOK
https://m.edso0.ru/863e766¢

25

DepMEHTATUBHBIN XapaKTep peaKknit
KJICTOYHOTO MeTaboIM3Ma.
JlaGoparopnas padora «3yuenne
(bepMEeHTATUBHOTO PACILCTIICHUS
MEePOKCHIa BOJOPOJIa B PACTUTEIbHBIX
Y KUBOTHBIX KJIETKaX»

0.5

26

benku-akTuBaTOpHI U OCIKU-
WHTHOUTOPBI

27

ABTOTpOGHBIN THITI 0OMEHA BEIIECTB



https://m.edsoo.ru/863e766c

bu6mmorexa [JOK

28 dorocires 0 https://m.edso0.ru/863e7c98
XemocunTes. JlaboparopHas padoTa
29 «CpaBHeHHE TPOIIeCCOB (POTOCHHTE3A 0.5 brbmorexa [OK
https://m.edso0.ru/863e7c98
U XEeMOCHHTE3a»
AHa’poOHBIC OpraHu3MBbl. Buib
30 Oposxenusi. JlabopaTopHas paboTa 05
«CpaBHEHHE TIPOIECCOB OPOKEHUS U
JIBIXaHUSDY
31 AdpOOHBIE OPTaHU3MBL. DTaIbI 0 bubnuoreka LIOK
SHEPreTUYECKOro 0OMeHa https://m.edso0o.ru/863e7aae
DHeprusi MeMOpaHHOTO TPaJUEHTa
32 npotoHoB. Cuate3 AT®: padota 0
npoTroHHOU AT®-cuHTa3bI
bubaunoreka IIOK
33 Peaiiui MaTpiHoro ciresa 0 https://m.edso0.ru/863e796e
34 TpaHCKpUINIUg — MaTPUYHBIA CUHTE3 0
PHK
35 Tpancsius u e€ dTansl 0 bubmorexa LOK
https://m.edsoo.ru/863e796e
36 KoaupoBanue amunokucnor. Ponb 0
pubocom B OmocuHTe3€ OeKa
37 Opranu3zanus TeHOMa y MPOKAPHOT U 0
3YKapuoT
38 MornexkynsipHble MEXaHU3MBbI 0
JKCIPECCUU F€HOB y YKapHOT
39 Bupycel — BHekj1eTOUHBIE (POPMBI 05 bubnuoreka LIOK

JKU3HHU U 0OJIMTaTHEIE napas3uThbl.

https://m.edso0.ru/863e7540



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

[IpakTuueckas padora «Coznanue
MOJIETIN BUpYCa»

BupycHble 3a001eBaHus YEI0BEKA,

40 . 0
YKUBOTHBIX, PACTCHUI

41 Hanorexnonoruu B OMOJIOTHU U 0
METUITIHE

42 JKu3HEHHBIN UK KIETKA 0

43 Marpuunslii cuntes JJHK 0
Xpomocomsbl. JTabopaTtopHas paboTa

44 «3ydeHne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpernapaTax»

45 JlenmeHune KIIETKH — MHTO3 0 bubmorexa [OK

https://m.edso0.ru/863e7dc4

Tuns! knetok. Kapnokunes u
nutokuHes. JJaboparopuas padota

46 «Ha0roieHre MUTO32a B KJIIETKAX 0.5
KOHYHMKA KOpEIlKa JTyKa (Ha TOTOBBIX
MUKpOIIpenapaTax)»

47 Perynsius »KM3HEHHOTO UKJIA KJIETOK 0

48 OpraHu3M Kak eauHOe 11eJ10e 0

49 Tkanu pactenuii. JlJabopaTopHas 05
pabota «3yueHune TkaHel pacTeHUI» '
TkaHU )KUBOTHBIX M YEIOBEKA.

50 JlaGoparopnas padora «3yuenne 0.5
TKaHel KUBOTHBIX)
Opransl. CucTeMbl OpraHoB.

o1 JlaGoparopnas padora «3yuenne 0.5

OpTraHOB BETKOBOT'O PACTCHU S



https://m.edsoo.ru/863e7dc4

52 Omnopa Tena opraHu3MoB 0
53 JIBuKeHue opraHu3MoB 0
54 [MuTanmne opraHU3MOB 0
55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX. 0
[InmeBapurenbHas cucTEMa 4eJloBEeKa
56 JlpIxaHue opraHu3MoB 0
57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U 0
YeoBeKa
58 TpaHCTIOPT BEWIECTB Y OPraHU3MOB 0
59 KpoBeHocHas crucreMa mo3BOHOYHBIX 0
KUBOTHBIX U YEJIOBEKA
60 Brigenenne y opranu3zMoB 0
61 3ammTa y OpraHu3MoB 0
62 HNmmyHHas cucrema 4emoBeka 0
63 PaznpaxxumMocTh U perynsnus y 0
OpraHu3MOB
['ymopainbHast peryasnus u
64 SHJIOKpUHHAS CUCTEMA KUBOTHBIX U 0
YenoBeKa
bubaunoreka IIOK
65 DopMBbI pa3MHOKEHUS OPTaHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
66 [lonoBoe pa3zMHOXkeHUE 0
67 Meiios 0 bub6mmorekxa [JOK
https://m.edsoo.ru/863e7f4a
68 'amerorenes. O6pazoBanue u 05 bu6muoreka [IOK

Pa3BUTUC TOJIOBBIX KJICTOK.

https://m.edso0.ru/863e81h6



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

JlabopaTopHas pabota «/3yueHnue
CTPOEHMSI MTOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpeTapaTax»

69

NuauBuyaapHOE pa3BUTHE
OpraHMW3MOB — OHTOI'€HE3

bubmmorexa [JOK
https://m.edso0.ru/863e8436

70

3akJaJKa OpraHoB U TKaHEH u3
3apOJIBIIICBBIX JIHCTKOB

71

Pocrt u pa3BuTHE JXUBOTHBIX.
[IpaxTuyeckas pabora «BolsiBieHne
MIPU3HAKOB CXOJICTBA 3apOABIIIEH
II03BOHOYHBIX KMBOTHBIX»

0.5

72

Pa3sMHOX€eHME U pa3BUTHE PACTCHUM.
JlaGopartopnas pabora «CtpocHue
OpPTraHOB Pa3MHOXKEHHS BBICIIIX
pacTeHuin»

0.5

73

I/ICTOpI/Iﬂ CTAaHOBJICHHUA U Pa3BUTUA
TCHCTHKU KaK HayKN

bu6mmorexa [JOK
https://m.edso0.ru/863e862

74

OCHOBHBIE MIOHATUS U CHMBOJIBI
reHetuku. JlJabopaTopnas pabora
«JIpo3oduiia kak 0ObEKT
TCHETHYCCKUX UCCIICIOBAHUIDY

0.5

75

3aKOHOMEPHOCTH HACIEIOBAHUS
npu3HakoB. MoHOTHOpHAHOE
ckpenmBanue. [Ipaktudeckas pabora
"U3yyeHue pe3ynbTaToB
MOHOTHOPUTHOTO CKPEIMBAHUS Y
npo3odusr”

0.5

bub6morekxa [JOK
https://m.edso0.ru/863e8878

76

IuTonornyeckre OCHOBBI



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MOHOFI/I6pI/I,Z[HOI‘0 CKpCIMBaHUSA

AHaJ’II/ISI/Ip}IIOH_[eC CKpCIIMBaHUC.

77 0
Henonnoe noMmuuupoBanue
JurubpuaHoe CKpenmBaHue.

78 [MpakTuyeckas padora «3ydueHne 05 bu6muoreka [IOK
pe3yNbTaTOB AUTUOPUHOTO https://m.edso0.ru/863e89a4
CKpEIIMBaHUs y Jp0o30(dUIIbD)

79 [luTonornyeckrne oCHOBBI 0
JTUTHOPUTHOTO CKPEIMBAHUS

80 CrerieHHOE HacaeJOBaHHE 0 bubmnoreka [IOK
[IPU3HAKOB https://m.edso0.ru/863e8c60

81 XpOMOCOMHas TEOpUs 0
HACJICJICTBEHHOCTH

bubmnoreka [IOK

82 Tenermianona 0 https://m.eds00.ru/863e8c60

83 ['eHOTHI Kak MeI0CTHAS CHCTEMa 0

84 FeHeTHqE:CKHﬁ KOHTPOJIb Pa3BUTHS 0
pacTeHH, >)KUBOTHBIX M YEJIOBEKA

85 N3MeHuYnBOCTh MPU3HAKOB. Bub 0
W3MEHUYHNBOCTH

86 MoudukarmoHHas U3MEHIUBOCTh 0 bubmorexa [IOK

https://m.edso0.ru/863e8efe
BapuatninoHHslii psig v BapualiioHHas
kpuBas. JlabopaTopHas paborta
87 «HccnenoBanne 3aKOHOMEPHOCTEN 05

MO (UKALMOHHON U3MEHYUBOCTH.
[TocTpoeHne BapualiMOHHOTO Psia U
BapUaLlMOHHOU KPUBOM»



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

88

I'eHoTunuyeckas H3MEHYHUBOCTb.
KomOunHaTuBHast K3BMEHYHUBOCTh

89

MyrannoHHast U3AMEHYHBOCTb.
[IpakTrueckas padora «Myranuu y
Tpo30¢ Bl (Ha TOTOBBIX
MUKpOIIpenapaTax)»

0.5

bubmmorexa [JOK
https://m.edsoo.ru/863e8efe

90

3aKOHOMEPHOCTU MYTAILIUOHHOTO
npoiecca. JNUreHeTuKa u
SIIUTI'CHOMMKA

91

Wrorosast koHTpobHAsS paboTa

92

I'eneTukayenoseka. [Ipaktuyeckas
pabota «CocTaBieHIE U aHATH3
POIOCIOBHOI»

0.5

bubaunorexa IIOK
https://m.edso0.ru/863e8d78

93

MeToapl MeIUITMHCKOU T€EHETUKN

94

3HaueHue M€)II/IHI/IHCK0171 IT'CHCTUKU B
MNpEAOTBPAILICHUHA U JICUHCHHUU
FCHETHYCCKUX 3a00JI¢BaHUI YeIOBEKA

95

OCHOBHBIE TTIOHSITHUI CCJICKIIUH.
JlaGopartopnas padora «3yuenne
COPTOB KYJIBTYPHBIX PACTEHUH U
nmopoa AOMalHUX KUBOTHBIX>»

0.5

bubaunorexa IIOK
https://m.edso0.ru/863e9214

96

Mertop! ceneKIIMOHHOM paboThI.
JlabopaTopHasi pabota «/3yueHue
METOJIOB CEJICKIIMH PACTEHU»

0.5

bubmorexa [JOK
https://m.edso0.ru/863e¢9214

97

JocTrXeHus CeNeKIMU PaCTeHUN U
KUBOTHBIX. [IpakTrueckas padora
«lIpuBuBKa pacTeHUIN»

0.5

98

CoxpaHeHue, u3ydeHue u



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

UCIIOJIb30BaHNE FEHETUYECKUX
pecypcoB
brotexHomorus Kak HayKa U OTpacib

99 npousBojcTBa. [IpakTuueckas pabora 1 05 bubmoreka [IOK
«M3ydueHne oObEKTOB https://m.eds00.ru/863e9336
OMOTEXHOJIOTHI

100 OcHoBHbIE HaHPaBJ'IeHI/IH 1 0
CHUHTETHUYECKOI OMOoI0rnu

101 XpOMOCOMHAs ¥ T€HHAsI HHXKEHEPUS 0

102 Menunackre OMOTEXHOIOTHH 0

OBILEE KOJIMYECTBO YACOB I10 102 15

I[TPOI'PAMME



https://m.edsoo.ru/863e9336

11 KVIACC

KoumuyecTBo yacos DJIEKTPOHHBbIE
Ne Hara nu@poBbIe
/i Tema ypoka Beero Kontpoabnbie | IlpakTnueckue H3yueHns | 0GpazoBaTeabHEIe
padoThI padoThI pecypes!
1 OposmonionHas teopust Y. Jlapuna 1
9 JBHoKylpe Cuiibl 9BOJIFOLUUU BUIOB 110 Y. 1
[apBuny
3 boprba 3a cymecTBoBaHNE, €CTECTBEHHBII 1
Y MCKYCCTBEHHBI OTOOD
4 DOpMHUPOBAHNE CUHTETUYECKON TEOPUH 1
IBOJIIOLIMU
5 DTarbl 3BONIOIMOHHOTO MPOIlecca: 1
MHUKPO3BOJIOLMS U MAKPOIBOIIOLIUS
6 [onmynsauust — sy1eMeHTapHas eAMHUIIA 1
9BOJIIOIIUHU
3aKOH r€HETUUYECKOro paBHOBecHs J[x.
7 Xapau, B. Baitn6epra. JlabopatopHas 1 05
pabota «BrIsiBIeHHE U3MEHYUBOCTU Y '
oco0eil oHOTO BUIa»
8 DnemMeHTapHbIE (PaKTOPBI YBOIOIHH 1
9 D¢ ekt ocHoBaremnst. dpdext 1
OyTBUIOYHOTO TOPIIBIIIKA
10 Murpauuu. 30001 momymsuii: 1
reorpaduyeckas, OMoJIOrHIeCKast
11 EctectBenHbIi 0TOOp — HaNpaBISIONII 1

(dhakTOp IBOJOIUHU




12

[TonmoBoii oT6op

13

[TpucnocobIeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKPOIBOJIOIUH.
JlaGopartopnas padora «3yuenne
apoMop(]030B U UaNOATANITAIIUN Y
pacTEHUI U KUBOTHBIX)

0.5

14

[Tpumeps! npucnocoONeHnit y OpraHu3MoB:

Mopdonorudeckue, GU3NOIOTHIECKUE,
OHOXUMHYECKHUE, [IOBEIEHUYECKHE.
JlaGopartopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCHUTENIbHAS
11e71€CO00Pa3HOCTh

0.5

15

Bup, ero kpurepuu u CTpykTypa.
JlabopaTopHast pabota «CpaBHEHHE BUJIOB
110 MOP(HOJIOTUIECKOMY KPUTEPUIO»

0.5

16

CrpykTypa Buga

17

Bunoobpa3oBanue Kak pe3yabTar
MHUKPO3BOJIIOIIUI

18

CBs13b MHUKPO3BOJOOWHU U SITUAEMUOJIOTHH

19

O6o061eHne Mo TeMe « MUKPOIBOIIOIUS 1
€€ pe3ynbTaTbD

20

Makpossomonus. [laneontonornueckue
METO/Ibl U3YYECHUS HBOJIIOLIUU

21

Buoreorpaduyeckrue MeTOIbI U3YUEHUS
3BOJIIOIUHU

22

OMOPHOJIOTHYECKHE M CPABHUTEIILHO-
MOp(doIorHIecKrue MeTOIbI U3YUSHUS
IBOJIIOLIUN




MOJleKy.]'IHpHO-I‘eHCTI/I‘-IeCKI/Ie,

23 OMOXMMHYECKHE U MaTeMaTUYECKHE
METO/IbI U3YICHHUS IBOJIOIIUT
24 OO0mme 3aKOHOMEPHOCTH IBOJTIOIIUU
o5 AnantuBHas paauanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOIINH
26 O6o061eHue o TeMe « MakpoIBOIOLHS U
€€ pe3ybTaTbh»
97 HayuHble THIIOTE3BI TPOUCXOKIACHUS
JKW3HU Ha 3emJie
28 JloHay4HbIe MTPEICTaBICHUS O 3aPOKACHUN
KUZHH
29 OcHOBHBIE 3TaIbl HEOPTaHUYECKON
JBOJTIOIUHU
30 ['umoTe3bl 3ap oK ICHUS )KU3HH
Hctopust 3emiu 1 METO/IbI €€ U3ydeHUsI.
31 JlabopaTopnas pabota «3ydenue u 05
OTMCaHue UCKOMAeMbIX OCTaTKOB IPEBHUX
OpPraHU3MOB)
30 HavansHble 3Tansl opraHnyecKou
9BOJTIOIIUHT
33 OBOJIIOLUS DYKapHOT
OCHOBHBIE 3TaIlbl YBOJIIOLUU
34 pactutenbHoro mupa. [Ipaktuueckas 05
pabora «M3ydyeHune ocoOeHHOCTEH '
CTPOCHHMSI PACTCHHI Pa3HBIX OT/IEIOB
35 OCHOBHBIE 3TaITbI HBOJIIOIIUHU KUBOTHOTO

MUpa




9BOJ’IIOI_[I/IH JKHNBOTHBIX. Hp AKTHYCCKas

36 pabota «3yueHue ocodbeHHOCTEH 0.5
CTPOCHHSI TIO3BOHOYHBIX YKHBOTHBIX»

37 Pa3BuTue xu3HU Ha 3eMiie IO HpaM U
nepuoaaM

38 MaccoBble BBIMUPAHUS — 3KOJIOTHYECKHE
KPHU3HUCHI TPOLIIIOTO

39 CoBpeMeHHBII 9KOJIOIrMUECKU KPU3UC, €T0
0COOEHHOCTH

40 CoBpeMeHHas CHCTEMa OPTaHHIECKOTO
IPOIIIOTO

a1 OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIIHI
OpPraHu3MOB

42 O0606mmenne mo Teme «IIpoucxoxaeHue u
pa3BUTHE )XKU3HHU HA 3eMJIe»

43 AHTpPOIIOJIOTHSI — HayKa O YEJIOBEKE

44 PasButue npeacrasieHui o
MIPOUCXOXKICHUH YellOBeKa
MecTo yeloBeKa B CUCTEME
opranmdeckoro mupa. JJaboparopuas

45 pabora «3yueHrne ocoOCHHOCTEH 0.5
CTPOCHHMSI CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
IPSIMOXOXKICHUEM)

46 JIBr>Kylme CUiIbl aHTPOTIOTeHe3a

47 CooTHolleHHEe OMOJIOTHYECKUX U
COLIMAJIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E

48 OcCHOBHBIE CTaIMM aHTPOIIOTEHE3a

49 [TaneoreneTnka u najeoreHOMUKa




50

9BOHIOI_[I/IH COBPCMCHHOI'O YCJIOBCKA

51

Uenoseueckue pacel. [IpakTuueckas
paborta «M3ydeHne 2KOI0THIECKUX
aJanTaly 4eJoBeKa»

0.5

52

MeXauCIUIIIIMHAPHBIE METOBI
AQHTPOIIOJIOTUH

53

O0606mmenue no reme «IIporncxoxaeHue
YeJIOBEKa — AaHTPOIIOTCHE3)»

54

3apoKICHUE U Pa3BUTHUE IKOJIOTUU

55

Mertonsl 3xonorun. JJaboparopnas padora

«/3ydeHne METO10B 3KOJOTHYECKUX
HUCCIENOBAHUI»

0.5

56

3HaueHNE YKOJIOTHUESCKUX 3HAHUH JJIA
YCJIOBCKA

57

Okojoruyeckue GpaxTopbl

58

Abuotnueckue paxkTopsl. CBET Kak
sKosornyeckuit paxrop. Jlaboparopras
pabota «BplsiBIeHHE TPUCTTOCOOTICHHI
OPTraHU3MOB K BIIUSHUIO CBETa»

0.5

59

Abuotnueckue paxkTopsl. TemmnepaTtypa
KaK dKOJIOTHICCKUH (haKkTop.
Jlabopatopnas pabota «BrisiBnenue

HpI’ICHOCO6JICHHfI OpTraHU3MOB K BIIMAHUIO

TEMIIEPATYPBD)

0.5

60

Abuornueckue GpakTopsl. BrnaxHocTh Kak

sKkostorudeckuii paxkrop. JlJaboparopHas
pabota « AHaTOMHYECKHE OCOOCHHOCTH
pacTeHuit U3 pa3sHbIX MECT OOMTAHUS

0.5




61 Cpenbl 0OUTaHUS OPraHU3MOB 1

62 bruonornueckue puTMsl 1

63 XuzHeHnHbie GOpMBI OpraHN3MOB 1

64 Buotnueckue pakTopsl 1
3HaueHrne OMOTUYECKUX B3aMOICH CTBUN

65 JUIS CYIIECTBOBAHUSI OPraHU3MOB B CpeJIe 1
oOuTaHus

66 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1
MO YJISIITTA
OcHOBHbIE MTOKa3aTeIH MOMYJISIINH:

67 YUCIIEHHOCTD, IJIOTHOCTb, BO3PACTHAS U 1
TI0JIOBasi CTPYKTYpa
OCHOBHBIE TTOKA3aTEIH MOMYJISIUH:

68 POXIAEMOCTb, IIPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAITUU

69 DKOJOTHYecKasi CTPYKTypa MOMYISIHH

70 JluHaMuKa IOMYJISALUN U €€ peryasnus

71 KpuBble pocTa YUCIIEHHOCTH MOIYJISIIHH. 1
KpuBble BBDKUBaHUS
DKOJIOTHUYECKAas HUIIIA BU/A.

72 JlaGoparopnas padota «[IpucmocodbneHus 1 0.5
CEMSIH pACTEHUH K PACCETICHHIO)

73 Bun xak cucrema nonyasuui 1

74 3aKOHOMEPHOCTH TOBEJICHUSI U MUT AUl 1
KUBOTHBIX

75 Coo01IecTBO OpraHu3MOB — OHOIICHO3 1

76 DKocUCcTeMa KaK OTKPBITasi CHCTEMa




Kpyroeopot BelecTB 1 NOTOK SHEPTUH B

77
9KOCHUCTEME

78 OCHOBHBIE TTOKA3aTEITN YKOCHCTEMBI

79 DKOJIOTHYECKHE TTHPAMUTBI

80 N3meneHus coOOIIECTB — CYKIIECCHH

81 [IpupoaHble 3KOCUCTEMBI. DKOCUCTEMbI
03€ep ¥ peK. DKOCUCTEMBI MOpEl U OKEaHOB

82 [pupoaHbIe SKOCUCTEMBI. DKOCHUCTEMBI
TYHJIp, JIECOB, CTENEH, TyCThIHb

83 AHTPOIIOT€HHBIE IKOCUCTEMBI

84 Ypboakocuctemsl. [Ipaktuyeckas padora 05
«M3yuenue u onucanue ypo03KOCHCTEMBD) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

85 OCHOBHBIX B3aMMOJECUCTBUI OPraHU3MOB B
JKOCHCTEMAX
MexaHu3MBbl BO3ICHCTBUS 3arpsI3HECHUN

86 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHNU3MEHHOM, TOMYJIALUOHHOM U
9KOCHUCTEMHOM YPOBHSX

87 Hrorosas xoHTpoJibHas paboTa

88 Buocdepa — obmeruianerapras 0007I09Ka
3emun

89 Yuenne B. U. Beprackoro o 6uocdepe

90 3aKOHOMEPHOCTH CYILECTBOBAHUS
o6uocdepsr

91 KpyroBopots! BemecTs u

OHMOreOXMMHYECKHE M KIJIbI




3oHasbHOCTB OHochepsl. OCHOBHBIE

92 1
OMOMBI CyIIH

93 YcroitunBocTh Onocheps

94 DKOJIOTHYECKNE KPU3UCHI M UX IPUIHNHBI

95 BosneticTeue uenoBeka Ha 6unochepy

9 AHTpOHOFeHHuOG B03,HCI>'ICTBvI/Ie Ha 1
PaCTUTEIBHBIA ¥ YKUBOTHBIA MU

97 OxpaHa pupoIBI 1

98 OCHOBHBIE PHUHITUITBI YCTOMYUBOTO 1
Pa3BUTHSI YEIOBEYECTBA U MPUPO/IBI
ParnmonanbHOE MPUPOIOTIONH30BAHUE U

99 COXpaHEHHE OMOJIOTHYECKOTO 1
pa3HoobOpa3us 3emin

100 O606menne o Teme «OpraHu3Mbl U cpejia 1
oOuTaHUsD

101 O606II.I€HI/£G o TemMe « IKOJIOTHSI BUJIOB U 1
MO YJISIITHI

102 O606menue o reme «bruochepa — 1
rio0abHast IKOCHCTEMa)

OBILIEE KOJIMYECTBO YACOB I10 102 75

[TPOI'PAMME







YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIA YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pybnos A.M. u apyrue;
noj peaakiuent [laceunuka B.B., AxumonepHoe o0miectBo «M3marenscTBoO

«HpOCBeH_[eHI/IC»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISL
Meroauueckoe mocobue/Ilaceunnk B.B., AknimonepHoe 00IIECTBO U31ATEIBCTBO

"[Ipoceemienue"

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
https://resh.edu.ru

https://edsoo.ru






