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NOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ydebHOoMmy mpeamety "buosorus" (manee - Ouosiorusi) Ha
ypOBHE cpeaHero oOiero obpasoBanus papadoTaHa Ha ocHOoBe DenepaabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 o6pa3zoBanuu B Poccutickoit denepanmmy,
dIr'oC COO, Konuenuuu mnpenojaBaHusi yueOHOTo mnpeamera «buonorus» u
OCHOBHBIX IOJIOKEHUH (enepanbHOi paboyell mporpaMMbl BOCIIUTAHUS.

Cornacno nonoxenusiMm ®I'OC COO npodunbHble ydeOHbIE MPEAMETHI,
u3ydyaeMble Ha yriayOJNEHHOM YpOBHE, SIBIAIOTCS criocobom nuddepenumanmu
oOydeHHsI Ha ypOBHE CpeaHEero oOIero oopa3oBaHus W MPHU3BAHBI 00ECIICYUTH
NPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOLMM, CpPEAHUM OOIIMM, CpPEIHUM
npodecCUOHaNbHBIM U BhICIIUM 0Opa3zoBaHueM. B To e BpeMs KaKIblid U3 3TUX
y4eOHBIX TPEIMETOB JOJDKEH OBITh OPUEHTUPOBAH HA MPUOPHUTETHOE pEIICHUE
oOpa3oBaTelbHbIX, BOCIUTATENBLHBIX U PAa3BUBAIONIMX 3a/1a4, CBSI3aHHBIX C
npodopueHTael 00yJaronmxcsi U CTUMYJIUPOBAHUEM HMHTEpeca K KOHKPETHOU
o0nacTh HAy4YHOT'O 3HAHMA, CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOM, IKOJIOTHUEH,
TICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMY mpeamery "buosorus" naér npencrtaBieHHE O
e U 3a/adax u3ydeHus ydeOHoro mpemmera «buonorus» Ha yriayOon€éHHOM
YPOBHE, OTIpeieTisieT 00s3aTeIbHOE (MHBAPUAHTHOE) TIPEIMETHOE COJIEPKAHUE, €T0
CTPYKTYpUPOBaHHE TIO pa3lielaM H TeMaM, pachpeleleHle TI0 Kiaccam,
PEKOMEHJIYeT TOCIEeNOBATEILHOCTh M3y4YEHHs] y4eOHOro Mmarepuaiga ¢ y4éTom
MEXKIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSA3€H, JIOTUKM y4eOHOTO Mpoliecca,
BO3PacTHBIX OCOOEHHOCTEeW oOyvatoumxca. B mnporpamme mno Ouosjoruu
peaM30BaH TPHWHIUI TPEEMCTBEHHOCTH C W3YYCHHEM OHOJIOTMH Ha YPOBHE
OCHOBHOTO oO0mero oOpa3oBanus, Omarojgapss YeMy MPOCMaTpUBACTCS
HAMpaBJICHHOCTh HA TMOCJEAYIOIIEe pa3BUTHE OHMOJOTUYECKUX  3HAHMIA,
OPHUEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS,
IKOJIOTHYECKOTO MBIIUICHHS, MPEACTABICHUNA O 370pOBOM 00pa3e KH3HHU, Ha
BOCTIUTaHUE OEpPEKHOrO OTHOIICHUS K OKpYKAIOIeW NpUpoaHON cpene. B
nporpaMme 1o OHMOJIOTHH TaKKe MOKa3aHbl BO3MOXKHOCTH Y4E€OHOTO TpeaMeTa
«buonorus» B peamzamuu TpedboBanuit PI'OC COO k 1IaHUPYEMBIM
JMYHOCTHBIM, METANPEJIMETHBIM W TPEIMETHBIM pe3yjbTaTaM OOY4YCHHUS U B
(GbopMHPOBAaHUM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOW JIEATEILHOCTH
00y4arommxcss M0 OCBOCHHUIO COJIEp)KaHUS OHOJOTHYECKOTrO O00pa3oBaHMs Ha
YpOBHE CpPEITHEr0 00IIeT0 00pa30BaHMs.

VYueOubiii npenMer «buonorus» Ha ypoBHE CpeaHero o01ero oopa3soBaHus
3aBepuIaeT OHoJorHnyeckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH Ha
pacimpeHre M yriayOJieHHe 3HaHUK 00ydJaronmxcsi O KUBOUM MPHUPOE, OCHOBAX



MOJICKYJSIPHOW M KJIETOYHOW OMOJIOTHH, SMOPHOJOTUN U OUOJIOTHM Pa3BUTHS,
TCHETHKH, CENEKINH, OMOTEXHOIOTUH, SBOJIIOIMOHHOTO YUEHUS U KOJIOTHH.

N3yuyenne yueOHOro mnpeamera «bHOJOTHS» Ha YriayOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYYarOMIMXCS K MOCIEIYIOIIEMY IOIy4eHUIO
Ononornyeckoro  oOpa3oBaHHMsI B By3aX UM OpraHU3alUsIX  CPEIHErO
npogeccuoHanbHOro oopazoBanusi. OCHOBY €ro COAEpKaHUs COCTABISIET CUCTEMA
OMONOTUYECKUX  3HAHWM, TOJYYEHHBIX NPH M3YyYEHHUH OOYyYarolMMUCS
COOTBETCTBYIOIIMX CUCTEMAaTUUYECKUX Pa3JIeJI0B OUOJIOTUN HA YPOBHE OCHOBHOTO
obwero obpazoBanus, B 10—-11 kmaccax 3TH 3HaHUS NOJIy4daroT pa3BuThe. Tak,
pacumpeHbl U yriayOJieHbl OWOJIOTMUECKHE 3HaHHUS O PACTEHHSAX, YXKUBOTHBIX,
rpubax, OakTepusX, OpPraHU3Me YEJIOBEKa, OOUMX 3aKOHOMEPHOCTSAX KU3HH,
JOTIOJIHUTENILHO BKJIFOUEHBI OMOJIOrMYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOI'O
XapakTepa, KOTOPbIE MOXHO UCIOJIb30BaTh Kak OPUEHTUPHI I MOCIEIYIOLIErO
BbIOOpa mpodeccun. BozMoxkHa Takke MHTErpanus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, MOJYYEHHBIMU OOYYAIOUMMUCS TPU HU3y4EHUU
bu3nKu, XuMuu, reorpaduu 1 MaTEMAaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mnpeaMery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBbI U HBOJIOIMOHHBIA MOAXOAbl K HM3YUYECHHIO OHOJIOTHUH.
CornacHo UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS1 AKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHU3AI1H, SBOJIOLUN OPTaHUYECKOr0 MUpa Ha 3eMIIE,
COXpaHEHUs OMOJIOTHYECKOro pa3zHooOpa3us miaHerl. Tak, B 10 kiacce
U3YYalOTC OCHOBBI MOJIEKYJISIDHOM W KJIETOYHON OHOJIOTHH, SMOPUOJOTHUU U
OMOJIOTUM Pa3BUTHsSI, TEHETUKU M CEJIEKIMH, OMOTEXHOJIOTUM U CHUHTETHYECKOMN
OMOJIOTHUH, AKTYAIU3UPYIOTCS 3HAHHUS OOydJaronmMxcs Mo OOTaHWKE, 300JI0THH,
aHaroMuu, ¢uznojorun uenoeka. B 11 kiacce u3ydaroTcs 3BOJIIOLIMOHHOE
Y4EHHE, OCHOBBI SKOJIOTUH U yueHHe 0 Onocdepe.

VYueOublii mnpeamer «buonorus» mpuszBaH  00eCNEYUTh  OCBOEHHUE
oOydJaronmmMucs OMOJIOTUYECKUX TEOPHUI U 3aKOHOB, UJIeH, TPUHIUIIOB U IIPaBUIL,
JEXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO -HAYyYHOM KAPTUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTAX KIJIETKH, OpraHu3ma, MOMYJISIuH,
OMOIIEH03a, SKOCUCTEMBI, O BBIJAIOIINXCS HAYYHBIX TOCTHKEHUSIX, COBPEMEHHBIX
UCCIICIOBAHUIX B OMOJIOTHH, PUKIIATHBIX aCTIEKTaX OMOJOTHYECKUX 3HAHUM. [[71st
pa3BUTUS U TOJJEP>KaHUSA HHTEpeca OOydJaroumxcs K OHMOJIOTMM Hapsiay cO
3HAYUTEIbHBIM 00BEMOM TEOPETUUECKOTO MaTepuaia B CO/Iep>KaHUU MPOTrPaMMBI
1o OHMOJIOTHUX MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAHOBIICHUS U Pa3BUTHS
TOW WM WHOW OOJacTH OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX M 3apyOEKHBIX
y4EHBIX B pELICHUE Ba)KHEHIINX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lens nzyuenus yaeOHoro npenmera «buojaorus» Ha yriryOJéHHOM YpPOBHE —
OBJaJeHUE OOYyYalOUMMHCS 3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATbHOM



OpraHu3ali KUBBIX CHCTEM pa3HOrO paHra © MNpUOOpeTeHHue YMEHHH
UCII0JIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUM MHTEpeca K onpeaenéHHoi odmacTu
npoQecCUOHANbHON NIeATEIbHOCTH, CBSI3aHHOW ¢ OuoJioTHed, Wih K BBIOOPY
y4e0HOTO 3aBeIeHUs JJIsl POIOHKEHNUS OMOJIOTHYECKOTO 00pa3oBaHMs.

JlocTikeHne 1enu u3ydeHus y4yebHoro mpeamera «buonorus» Ha
YIIyOJIEHHOM YPOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a7a4:

OCBOEHHE O0YUYAIOUMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHLEHIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaxX, COCTABIIAIOIIMX COBPEMEHHYIO ECTECTBEHHO -HAYUHYIO KapTUHY MHPA; O
CTPOCHHH, MHOTOOOpa3UM U OCOOEHHOCTSIX OHMOJIOTHYECKUX CHCTEM (KJICTKa,
OpTaHu3M, MOMYJISIIKs, BU, OMOTEOIIEHO03, Orochepa); O BbIIAOIIMXCS OTKPBITUIX
Y COBPEMEHHBIX UCCIIEAOBAHUSAX B OMOJIOTHH;

O3HAKOMJIEHHE OOydYarolMxcsi C METOJlaMU TO3HaHUSl >KUBOM TNPUPOIBI:
UCCIIEIOBATENbCKUMU  METOJaMHM  OMOJIOTMYECKUX HayK (MOJEKYISIpHOM U
KJIETOYHOM OWOJOTHUH, SMOPHUOJIOTUM UM OWOJOTUM PAa3BUTUSA, TE€HETUKH M
CENEKIIUM, OWOTEXHOJOTMM W CHUHTETUYECKOM OMOJIOTHM, MAaJI€OHTOJIOTHUH,
HKOJIOTMH); METOJAaMH  CaMOCTOSITEIbHOTO  TMPOBEAEHUS  OHOJOTHYECKUX
UCClieIoOBaHUM B Jabopatopun W B mnpupoje (HaONoJeHue, H3MEpEHHUE,
HKCTIEPUMEHT, MOJICTTUPOBAHUE);

OBJaJeHUE OOyYaronMMHCS YMEHUSIMU: CAMOCTOSITEIbHO  HAXOJIUTh,
aHAJIM3UPOBATH M HUCIOJb30BaTh OMOJIOTMYECKYI0 MH(POpPMAIIHIO; MOJb30BaTHCS
OMOJIOTUUECKON TEPMHMHOJIOTHUEN U CUMBOJIMKOM; YCTaHABIMBATh CBA3b MEXIY
pa3BUTHEM OHMOJIOTUM M COLHUAILHO-PKOHOMUYECKUMHU U SKOJOTHYECKUMU
npoOJieMaMu 4YellOBEYECTBA; OICHMBATh IMOCJEACTBUA CBOCU NEATEIbHOCTH IO
OTHOILIEHUIO K OKPYXKAIOIEH MpUPOJHOM cpere, COOCTBEHHOMY 370POBbIO U
3JIOPOBBI0  OKPYXAIOIMX JIHOAEeH; O0OOCHOBBIBATH U  COOJIIOJATh  MEpbI
npodUIaKTUKY UHPEKIIMOHHBIX 3a00JI€BaHUM, MpaBUjia MOBEICHUS B MPUPOJAE U
obecnieueHus: 0€30NMaCHOCTU COOCTBEHHOM KU3ZHEAEATEIbHOCTH B UpE3BbIYANHBIX
CUTyallUsiX MPHUPOJHOTO U TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBpPEMEHHbBIE HayYHbIE OTKPBITHS B 00JIACTU OMOJIOTHH;

pa3BUTHE y 00yUYaIOIIUXCS UHTEIUIEKTYyalbHBIX M TBOPUECKUX CTIOCOOHOCTEM
B MpOIIECCE 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMU B OMOJIOTHH, pPEIIAeMbIMU €0 MpOoOJeMaMH, METOI0JOTHEN
OMOJIOTUYECKOTO UCCIIeIOBaHMUS, IPOBEACHHUS AKCTIEPUMEHTAITbHBIX
UCCIICIOBAHUM, peieHus: OMOJOTHUECKUX 3a/1a4, MOJICIUPOBAHUS OUOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Yy 00y4YaroUMXCsl HEHHOCTHOTO OTHOLIECHUS K KUBOM MPUPOJE B
IEJIOM U K OTJIEJIbHBIM €€ 00bEKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTHIECKOH,



TeHETUUECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEACHUS B NPHUPOJE;
UHTErPallii €CTeCTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpereHne  OOYyYaromMMHUCA  KOMIIETEHTHOCTH B pallOHATbHOM
OPUPOJOTIOIB30BaHUN (COOMIOIEHUE TPAaBUJ TMOBEACHUS B TMPHUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OMOC(EpbI), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS U 3J10POBbs
OKpyXKaroumx Jiojaed (coOmomgeHuss Mep Npo(UIAKTUKH — 3a00JI€BaHUM,
oOecrieueHre OE30MACHOCTH KU3HEACSITEIbHOCTH B UpPE3BbIYAMHBIX CHUTYaIUSIX
OPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUM W YMEHHUM B TIOBCEHEBHOM KU3HU;

CO3/JlaHME  YCJIOBMM JUII  OCO3HAHHOTO  BbIOOpa  OOyYaroUMMHCS
WHJIUBUyaIIbHOU 00pa3oBaTebHOU TPaECKTOPUH, CIOCcoOCTBYOIIEH
NOCJEAYIOIEMY MNPO(PECCUOHAILHOMY CaMOOIPENEIEHUIO, B COOTBETCTBUM C
WHIMBHUIYaJIbHBIMUA HHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO6uiee unciio YacoB, OTBEEHHBIX HA U3Y4€HHE OMOJIOTHH HA YTIIyOJIEHHOM
ypOBHE cpemHero obmiero oopaszoBanus, coctaBisieT B 10 xmacce — 102 gaca (3
gyaca B HEJIEJIIO).

OT16op opraHuzanMoOHHBIX (GOPM, METOJIOB U CPEACTB OOyUEHUST OUOJIOTUH
OCYILECTBIIAETCS C YYETOM CHEUU(PUKU €ro COAECpKaHUS M HANpPaBJICHHOCTH Ha
OpOJOJDKEHHE OHMOJIOTMYECKOTO 00pa3oBaHMs B OpPraHU3alUsAX CPEIHEro
npo¢eCCUOHANBHOTO U BBICIIEr0 0Opa30BaHUsI.

O06s13aTeNbHBIM YCIOBUEM IPU 00yYEHUN OMOJIOTMU Ha YTITyOJIEHHOM YPOBHE
SIBJISIETCS] MPOBEJCHUE J1a0OPATOPHBIX M MpakTHueckux padot. Takke ydacTtue
00ydJaronmxcsi B BBIIIOJIHEHUU MPOEKTHBIX U Y4eOHO-HCCIIE0BATEIbCKUX PadoT,
TeMaThKa KOTOPBIX OINpEAeNseTcs YUYWUTEIeM Ha OCHOBE  HMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPHUPOJIHBIX YCIOBHIA.



COLEPKAHUE YYEGBHOI'O IIPE/IMETA
10 KJIACC

CopneprxkaHue IporpamMMbl, BBIAEIEHHOE KYPCUBOM, HE BXOJAUT B MPOBEPKY TOCYAApPCTBEHHOW UTOTOBOW arrecTaluu
(THA).

Tema 1. buosorust kKak Hayka

CoBpemeHHas: OMOJIOTHsI — KOMIUIEKCHas Hayka. Kparkas uctopust pa3Butusi Ouosnoruu. buonornueckue Hayku u
u3ydyaeMmble UMU ITpoOsieMbl. DyHIaMEHTANTbHBIE, MPUKIIQJHbIE U TOMCKOBBIE HAyYHbIE UCCIIEIOBAHUS B OMOJIOTUH.

3HaueHue Ouojoruu B GOpMHUPOBAHNUN COBPEMEHHOM €CTECTBEHHO-HAYYHO U KapTUHBI Mupa. [Ipodeccun, cBsi3anHbIe
c Owuosorueil. 3HaueHHe OHMOJIOTUM B MPAKTUYECKOW JEATENbHOCTH YEJIOBEKa: MEIUIIMHE, CEIbCKOM XO3SIHCTBE,
IIPOMBINUIEHHOCTH, OXPaHe NPUPOJIbI.

JdeMoHCcTpanuu

[Hoptpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. I'apseit, I'. Mengens, B. N.
Bepnanckuii, U. I1. ITaBnos, . 1. Meunukos, H. . Basunos, H. B. Tumodeer-Pecosckuid, JIx. Yorcon, @. Kpuk, /1. K.
bemses.

Tabmuip! u cxembl: «CBsI3b OMOJIOTUU C APYTUMU HayKaMuy, « CucteMa OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl M UX H3yUE€HHUE

XKuBble cuctembl Kak npeamer nzydeHus Ouosnorur. CBONWCTBA KUBBIX CHCTEM: €IMHCTBO XUMUYECKOTO COCTAaBa,
JUCKPETHOCTh M LEJIOCTHOCTb, CJIOXKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHHU3aLus,
CaMOBOCIIPOU3BENCHUE, PA3APAKUMOCTD, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpPOBHH OpPTraHM3aLMN JKUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISILIUOHHO -
BUIOBOM, JKOCHCTEMHBIN (OMOreolieHOTHUeCkHit), OuocdepHsiif. [Iporecchl, MpoUCXOASAIIME B KUBBIX CUCTEMAX.
OcHoBHble Tpu3HaKKU *kUBOro. JKu3zHp kak (opma cymiecTBoBaHus Matepuu. Hayku, u3ydaromme KMBble€ CUCTEMBI Ha
Pa3HBIX YPOBHSIX OpraHU3aluu.

M3ydyenne kuBbIX cuUCTeM. Metonbl Ouonornyecko Hayku. HaOmoneHue, u3MepeHHE, JKCIIEPUMEHT,
cucTeMarh3auus, meraaHanu3. lIoHsATME O 3aBUCHMMOM M HE3aBUCHMOM mnepemeHHOM. [ImanupoBaHue 3KCriepuMeEHTa.



[NoctanoBka u npoBepka runote3. Hynesas runotesa. [lonstre BoIOOpKHU 1 €€ 10CTOBEpHOCTH. Pazdbpoc B Gmosiornueckux
naHHbIX. OLIEHKa JOCTOBEPHOCTH MOJIyYEHHBIX pe3yabTaToB. [[puunHbI HCKaXXEHUS pe3ybTaToB 3KcIiepuMenTa. [loHsatue
CTaTUCTUYECKOTO TECTA.

JleMOHCTpaUMH

Tabmuupl u cxembl: « OCHOBHbIE MPU3HAKU KU3HW», «buonornueckue cuctemol», « CBOMCTBA KUBOW MaTepun»,
«YPOBHH OpPTraHM3aLMU KUBOU NMPUPOIBD», « CTPOECHUE KUBOTHOW KIETKW», « TKaHU KXUBOTHBIX», «CUCTEMBI OpPraHOB
YeJI0BEYECKOr0 opranusMay, «buoreoneHosy», «buocdepa», «Metoabl u3ydeHus KUBON TPUPOIBI».

O6opynoBanue: 1abopaTtopHoe 000pYA0BAHKE JIJISl MPOBEACHUS HAOIIOACHUHN, U3MEPEHUH, IKCTICPUMEHTOB.

IIpakTnueckas padora «lcnonbp30BaHue pa3IMUHbIX METOJIOB IPU U3YYEHUH KUBBIX CHCTEMY.

Tema 3. buosorust KieTku

Kietka — cTpykTypHO-(QyHKIIMOHAIbHAS eAuHuIla >kuBoro. Mctopus oTkpbiTHsa KieTku. PabGotel P. I'yka, A.
JleBenryka. Knerounas teopus (T. [lIBann, M. IlIneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOM KIIETOUHOU
TEOPUHU.

Metoabl MOJIEKYISIPHOM U KJIETOYHOM OMOJIOTHU: MUKPOCKOTIUS, XpoMmarorpadus, 3IeKTpoope3, METOT MEYEHBIX
aTroMoB, au(pdepeHInanbHOe HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue @UKCUPOBAHHLIX KIEMOK.
DnekTpoHHast MUKpockonusi. Kougokanvras mukpockonus. Bumanvroe (npusicusnentoe) uzyienue Kiemox.

JdeMoHCcTpauumn

[Toptpetsl: P. I'yk, A. JleBenryk, T. l1IBann, M. lnelinen, P. Bupxos, K. M. bap.

Tabmuupbr 1 cxembl: «CBETOBOM MHMKpPOCKOID, «DJEKTPOHHBIM MHKpOCKom», «McTopusi pa3BUTHS METOIO0B
MHUKPOCKOTIIUINY .

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaK TepHaTbHBIX KIETOK.

IIpakTuyeckasi padora «lI3ydueHne MeToAOB KIETOUHOW Owosornu (xpomarorpadus, siekrpodopes,
nubdepenmanbHoe nueHTpudyruposanue, [ILP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XUMHYECKHN COCTaB KIETKA. Makpo-, MUKPO- U YJIBTPAMHUKPOAJIEMEHTH. Bona u €€ poib Kak pacTBOPHUTEN,
peareHra, yuacTue B CTPYKTYPUPOBAHUU KJIETKU, TEIUIOPEryIsiuuu. MuHepaibHble BEUIECTBA KIETKH, UX OMOJIOrn4ecKas
poJib. POsib KaTHOHOB ¥ AHMOHOB B KJIETKE.



Oprannyeckue BelecTBa KieTku. buosnornueckue nomumepsl. benku. AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTYpbl
OenxoBoil MoJiekybl. [lepBuuHas cTpykTypa Oernka, nenTuaHas cBsi3b. BropuuHas, TpeTuyHasi, 4eTBEpTUYHASI CTPYKTYPHI.
Henarypanusi. CoiicTBa 0enkoB. Knaccudukanus 6enkoB. buosnornueckue GyHkiuu 6enkoB. [Ipuonoi.

VYraeBoasl. MoHOCaxapuabl, AUCaXapuabl, OJUTOCaxapuabpl U noiucaxapuabl. OOLMI TUIaH CTPOEHUS U (PU3UKO-
XMMHUYECKUE CBOMCTBA YIJIeBOAOB. brosornueckue GyHKIMU YTieBOA0B.

Jlumuasl. T'uppodunsrHo-THapOdOoOHBIE cBoMicTBa. Knaccudukamnus nunuaoB. Tpurnuuepuasl, Gochonunuisl,
BOCKH, cTepouibl. buonornueckue Qynkumu munuaoB. OOume cBoicTBa OMOJOTMYECKUX MEMOpaH — TEKy4ecTb,
CIOCOOHOCTh K CaMO3aMBbIKaHUIO, TTOJIYPOHULIAEMOCTb.

Hyknennossie kuciotel. JHK wu PHK. Crpoenne nykinemHoBbix kuciioT. Hykneotwnasl. [IpuHnumn
koMiiementapHocTH. [Ipasuno Yapradda. Crpykrypa [JHK — nBoiinas cnimpans. MecToHaxokaeHue U OMOJIOTHIYECKUe
¢byukumu JJHK. Bunst PHK. @ynkuuun PHK B kietke.

Ctpoenne wmosekynasl AT®. Makpospruueckue cBsisu B MoJiekyne AT®. buonornueckue dynkiuu ATO.
BoccTanoBnieHHble MepeHOCUYMKH, X (DYHKIMU B KieTke. /[pyeue mykneosuompugocpamsr (HTP). CekBeHUpOBaHUE
JHK. Memoouwt cenomuru, mpanckpunmomuKu, npomeomMuKuy.

CtpykrypHas OWOJIOTHS: OMOXUMHUYECKHE W OMO(GU3WYECKHE HCCICIOBAaHUS COCTaBa M MPOCTPAHCTBEHHOU
CTPYKTYpbI OuoMouekyi. Mooenuposanue cmpykmypul u QyHKyuLl 6uOMOoneKyn u ux komniekcos. Komnviomepuwiii Ousaiin
U op2aHU4ecKuil cunme3 OUOMONEKYI U UX HENPUPOOHBIX AHATIOZ08.

JdeMoHCcTpauumn

[Hoptperst: JI. [lomunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankimun, ®. Caurep, C. [Ipy3unep.

Juarpammel: «PacrmipeneneHre XMMHUYECKUX JJIEMEHTOB B HEXHBOW mpupoie», «PacmpeneneHne XUMHUYECKHX
DJIEMEHTOB B KUBOU MPUPOJE).

Tabmuip! u cxemsl: «Ileproanueckas TabmIa XMMUUECKUX 3JIEMEHTOBY, « CTpOeHUE MOJIEKYJIbl BOJIbI», «BelecTa
B COCTaBe OpraHm3mMoB», «CTpoeHue MoJekynbl Oenka», «CTpyKTypbl O€lKOBOW MOJEKYNbDY, «CTpOEHUE MOJIEKYI
yIIIEeBOA0B», « CTpOEHHE MOJIEKYJI TUIIUA0BY, « HykiilenHOBbIE KUCHOTB, « CTpoeHue MoseKysl ATDy.

O6opynoBaHue: XUMUUECKas ITOCyAa U 000py10BaHHUE.

JlabopaTopHas pabora «OOHapykeHHe OEIKOB C MOMOIIBIO KaUu€CTBEHHBIX PEaKLIUN.

JlabopaTopHas padora «lccnenoBanne HyKJIEMHOBBIX KUCIIOT, BBIEJICHHBIX U3 KIETOK Pa3JIMYHBIX OPTAaHU3MOB).



Tema 5. CTtpoeHue U PYyHKIUU KIETKH

Tunsl KIETOK: SyKapuoTHUecKas U npokapuotudeckas. CTpyKTypHO -(hyHKIIMOHAIbHBIE 00pa30BaHUsI KIETKH.

Ctpoenue mnpokapuoTnueckoil kierku. Kierounas crteHka Oaktepuid u  apxed. OCOOEHHOCTH CTpPOEHUS
rerepoTpopHON 1 aBTOTPO(YHON MPOKAPUOTHUECKUX KIETOK. MECTO U pOJib MPOKAPUOT B OMOLIEHO3aX.

Ctpoenne u (PYHKIMOHHUPOBAHUE OHYKapUOTHUeCKOM KieTku. [lnasmatnueckas wmemOpaHa (IuiazmMaieMma).
CrtpykTypa rma3maTuueckoit MeMOpanbl. TpaHcTOpT BELIECTB Uepe3 IIa3MaTHUECKyI0 MeMOpaHy: maccuBHbI i (quddy3us,
o6usieruénnas nudy3ust), akTUBHBIN (MIEPBUYHBIN U BTOPUUHBINA aKTUBHBIHN TpaHcnopT). [lomynponunaeMocTs MeEMOpaHsbI.
Pabora HaTpuii-kaareBoro Hacoca. JHIOUUTO3: MUHOLMTO3, (paronuTo3. Jx3o1uuTo3. Kinerounas crenka. CTpykTypa u
(YHKIMH KJIETOUHOW CTEHKH pacTeHUM, rpudoB.

[Muromnasma. Lluto3oms. [lurockener. JIBmxkenue muromiazMel. Opranou bl KieTku. O1HOMeMOpaHHbIE OPTaHOU/IbI
KJIeTKu: 3HpomnazMarudeckas cerb (I1IC), anmapar [Nosnbaxu, AM30COMBI, X CTpoeHUE U (PyHKIUU. B3aumMocBs3b
OJTHOMEMOpAHHBIX OPTraHOUI0B KiIeTKU. CTpOCHHE TPaHyISIPHOTO peTuKyinyma. Mexanusm Hanpaenenus oenxos é II1C.
Cunre3 pactBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [magkuii (arpaHyfsipHBIN) SHIOIUIa3MATHUECKUI
perukynyM. CekperopHas ¢yHkius anmapata ['onsmku. Moodugurkayus 6enxkos 6 annapame I'onvoocu. Copmuposka
benxos 6 annapame I onvoorcu. TpancopT BeliecTB B KieTKe. Bakyonu pacturenbHbix kinetok. Knerounsiit cok. Typrop.

[TosyaBTOHOMHBIE OPTaHOUABI KJIETKUA: MUTOXOHIPHUH, IUACTUIBL. [Ipoucxodcoenue mMumoxoHOpuu u niacmuo.
Cumobuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHre U (yHKIIMM MHUTOXOHApPWUN W TiacTua. [lepBudHsle,
BTOPHUYHBIE U CJIOKHBIE TUIACTH]IBI (POTOCHUHTEIUPYIOLIUX SYKAPUOT. XIJIOPOILIACTHI, XPOMOIUIACTHI, JTIEUKOIIIACThI BHICIIINX
paCTEHUMN.

HememOpannbie opraHounbl kietku CTpoeHue U (PyHKIUMM HEMEMOpaHHBIX OpPraHOMIOB KJIETKU. PUOOCOMBI.
IIpomesicymounsvie gunamenmol. MuxkpouaaMeHTsl. AkmuHnogvle Mukpoguiamenmuol. MblllICUHbIE KIETKU. AKMUHOBbIE
KOMNOHEHmMbl HemblueyHblX Kiemok. MukpoTpyoouku. Kinerounslii ieHTp. CTpoeHre U JBUKEHHE )KTYTUKOB U PECHUYEK.
MukpoTpybouku 1mroruiasmsl. Llentpuons. berxu, accoyuupoeanuvie ¢ MUKpoguiamenmamu u MUKpompyoouKamu.
Momopubie benxu.

Anpo. O6os0YKa s1pa, XpOMATUH, KAPUOILIA3Ma, SIAPBILIKA, UX CTPOCHUE U GYHKIMHU. S aepHbIi OEIKOBBIM MATPUKC.
[IpocTpaHCTBEHHOE pPACIOJIOKEHUE XPOMOCOM B HHTEp(ha3HOM sape. Iyxpomamun u 2emepoxpomamun. benku
XpOMaThHa — TUCTOHBI. JJuHamuka si0epHou 06010uKu 6 mumo3se. HoepHulil mpaHcnopm.



Kinerounsle BkimoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK SYKapUOT (PACTUTEIbHON, )KUBOTHOM, TPUOHON).

JleMOHCTpaLMH

[Hoptpersr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabmupl u cxeMbl: «CTpOEHHE HYKAPUOTUUECKOW KIETKM», «CTpOEHHE >KUBOTHOM KIETKN», «CTpoeHue
PacTUTENLHON KIETKI», « CTPOCHHE MUTOXOHIAPUNY, «Apo», « CTpoeHnEe NpOKapUOTUYECKOUN KIIETKNY.

O06opyaoBaHKE: CBETOBOM MHMKPOCKOI, MUKPOIpENnaparbl PacTUTEIbHBIX, KUBOTHBIX KIIETOK, MHUKpOIpENapaThl
OakTepUanbHBIX KIETOK.

JlabopaTopunasi padora «3ydeHue CTpOCHUS KIETOK Pa3IMUYHBIX OPTaHU3MOBY.

IIpakTHyeckas padora «l3yueHue CBOWCTB KIETOUHON MEMOpAHBI».

JlaGopaTopnas padorta «VccieqoBanue mia3Molin3a 1 Aemia3Moan3a B PaCTUTEIbHBIX KIIETKaX.

IIpakTuyeckas padora «/3yueHue NBUKEHUS LIUTOILIA3MbI B PACTUTENBHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB U NPeBpPallicHUE JHEPIrUM B KJIEeTKe

AccuMWIsiliug U JAUCCUMWISILIMA — JIBE€ CTOPOHBI Merabosm3ma. Tumbl oOMEHa BEIECTB: aBTOTPO(HBIN U
rerepoTpodHbIA. YyacTHe KUCIOpoJa B OOMEHHBIX Mpolleccax. DHepreTuieckoe o0ecreueHne KICTKU: MpEeBpalieHne
AT® B oOMeHHBIX Mporieccax. DepMEeHTATUBHBIN XapaKTep PeakIfil KIeTOYHOTO MeTabom3ma. DepMeHThI, UX CTpOEHHE,
cBoiicTBa M MexaHu3M paedctBusa. KodepmeHntol. Otnudus (GEepMEHTOB OT HEOPTAHMYECKHX KaTalun3aTopoB. bemku-
aKTUBATOPHI U OCIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTU (DEPMEHTATUBHBIX PEAKIUNA OT pa3IMUHbBIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OPTAHMYECKUX BEHICCTB B KIETKe. DOTOCUHTE3. AHOKCULEHHbIU U OKCUSEHHBIU homocunmes )
oaxmepuii. Ceemocodbuparowue nucvenmsl U HUSMEHMbl PeakyuoHHo2o0 yeHmpa. Poib XJIOpPOIUIACTOB B Mpoliecce
dotocunteza. CBeroBas u TemMHOBas ¢a3bl. Pomoodvixanue, Cz., Cs. u CAM-munvi pomocunmesa. IIpoayKTUBHOCTH
dboTocunTe3a. Biusane pazmuaHbIX (aKTOPOB HA CKOPOCTh (POTOCUHTE3A. 3HAYEHUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpasme OpraHn3MOB-XeMOCHUHTETUKOB: HUTPUGUIUPYIOIIHME OakTepuu, >Kene300aKTepuH,
cepobakTepun, BOJIOPOIHBIE OakTepru. 3HAUCHNE XEMOCHHTE3A.

AnHa3poOHbIe opranu3Mbl. Bunsl Opoxenus. [IpoaykTel OpoXKeHHsI U UX UCTIOJIb30BAaHUE YETOBEKOM. AHA3pOOHBIE
MUKpPOOPTraHU3Mbl KaK OObEKTbI OMOTEXHOJOTHH U BO30YIUTEIN OOJIC3HEN.

A3p06HBIe OpPTraHU3MBI. OTanel SHCPICTUICCKOTI'O oOMeHa. HOHFOTOBHTGHBHBIﬁ aran. I'mmkomm3 — 6€CKI/ICJIOpOI[HOC
PaCIICITICHHUC I'IFOKO3EI.



buonoruueckoe OKHCJIEHUE, WIM KIETOYHOE JbIXaHue. Poyib MUTOXOHIpuUil B mpolleccax OHOJIOTHYECKOTO
okucienus. [ukmmueckue peakiun. OxkucaurensHoe hochopunmpoBanue. IHepeus MemopaHHo2o epaouenma npomoHo8.
Cunmez ATD: paboma npomonnou ATD-cummaser. llpeumMyiiecTBa a’poOHOTO IMyTH OOMEHAa BEIIECTB MEPe/]
aHa’pOOHBIM. D (PPEKTUBHOCTH FIHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpanun

[loptpersr: k. Ilpuctim, K. A. Tumupsazes, C. H. Bunorpangckuii, B. A. Onrensrapar, II. Mutuemn, I'. A.
3aBap3uH.

Tabmuuel 1 cxeMbl: «PoTocUHTE3», «DHEpreTnueckuid ooOMen», «buocunres Oenka», «Ctpoenue depmeHTay,
«XEMOCHHTE3.

OO6opynoBaHuE: CBETOBOM MHUKPOCKON, OOOpYAOBaHUE JJii TMPUTOTOBJICHUS TOCTOSIHHBIX M BPEMEHHBIX
MUKpPOIpENnaparoB.

JlabopaTopnass pabora «lI3ydyeHue KaTalUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpUMEpe aMuja3bl WU
KaTajiasbl)».

JladbopaTopHasi pabdora «l3ydyeHue QepMEHTATMBHOTO pacIlEIUIEHUS] MEPOKCHIA BOJOPOJa B PACTUTENBHBIX U
KUBOTHBIX KJIETKAX)).

JlabopaTtopHnas padora «CpaBHeHue npoueccoB (POTOCUHTE3A U XEMOCHUHTE3.

JlaGopaTopHasi pabora «CpaBHEHHE ITPOIIECCOB OPOKCHUS M ABIXaHUS.

Tema 7. HacaencrBennast uHGopManus U peajiu3anus eé B KJIeTKe

Peakunn MarpudHOoro cuHresa. [IpuHIMI KOMIUIEMEHTApHOCTH B PEAaKLMAX MAaTPUYHOrO CUHTE3a. Peammszanus
HacJe/CTBeHHOM nHpopmarmu. [ eHeTnueckuii Ko, ero cpoiicta. Tpanckpunims — marpudsbiii cuate3 PHK. [puammme
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIUIEIbHOCTh, ACUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6
aykapuomuueckou kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue tpaHcnopTHeix PHK B Ouocunrese Oenka. YcioBusi OuocuHTe3a Oenka.
KonupoBanne amuHokucioT. Posib pubocom B OnocuHTe3e Oenka.

Coepemennvie npedcmasnenuss o cmpoenuu 2enog. OpraHuzauusi T€HOMa y MPOKApUOT U dYKapuoT. Perymsanms
aKTUBHOCTH F€HOB y NpokapuoT. [ unoresza onepona (. XKako0, K. Mano). Monekyiapuvie mexanuzmsl 9Kcnpeccuu 2eHos



y aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi cenog. Perynsims oOMEHHBIX IPOLIECCOB B KieTke. KietouHbii
roMeocCTas.

Bupycbhl — HeksieTouHble (OPMBI KU3HU U OOJMratHeie napasutbl. CTpOEHHE MPOCTHIX U CJIOXKHBIX BHUPYCOB,
perpoBupycoB, OaktepuodaroB. Kusnenwnviti yuxn JHK-cooepocawux eupycos, PHK-cooepocawux eupycos,
baxmepuogazos. Obpamuas mpanckpunyusl, pegepmasa, uHmezpasa.

Bupychbie 3a0oneBanusi udenoBeka, >XMBOTHBIX, pacteHuil. CIIAJ], COVID-19, comuanbHbie U METUIIMHCKUE
npOoOJIEMBI.

buoungopmamura: unmeepayus u ananus 6onvuiux maccusos («bigdatay) cmpykmypuvix buonocuueckux OaHHbix.
Hanomexwnonoeuu 6 buonocuu u meouyune. Illpocpammupyemole ghynkyuu denxos. Cnocodvl 00cmasKu 1ekapcma.

JdeMoHCcTpauuun

[Toptpetsr: H. K. Konsuos, JI. . IBaHOBCKMiA.

Tabmump! u cxembl: «brocunTes Oenka», «['eHeTnueckuii koa», «Bupyce», «baktepuodarmy.

IpakTnueckas padora «Co31aHue MOJIETU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Knerounsrit muki, ero mepuoabl u perymsius. Marepdaza u muto3. OcCoOEHHOCTH MPOIECCOB, MPOTEKAIOIHMX B
unatepdaze. lloaroroBka kimeTkn K jAeneHuto. lIpecunTernmdecknid  (MTOCTMUTOTHYECKHM), CHHTETHYCCKHM U
MOCTCUHTETUYECKHUH (MTPEMUTOTUYECKHI) IEPHOIbI UHTEP(Pa3bl.

Marpuuneii  cuntes JHK —  permmmkanua.  [lpuanuner  permmkanum  JIHK:  koMmuieMeHTapHOCTS,
MOJTYKOHCEPBAaTUBHBIA CUHTE3, aHTUNapaUiebHOCTh. Mexanusm perurkanuu JJHK. Xpomocombl. CTpoeHre XpOMOCOM.
TenoMeps! 1 TenomMepaza. XpOMOCOMHBINH HA0OP KJIETKUA — KapUOTHIL. [[UTUIOMIHBIN U TalyIouIHBIN HAOOPHI XPOMOCO M.
['oMmomornyHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Henenve knerkn — muto3. CTaauu MHTO3a M MPOUCXOJAIIME B HUX Mpouecchl. Tumbl muto3a. Kapuokunes u
HUTOKHUHE3. bruosornueckoe 3HaueHHEe MUTO3A.

Perynsius MUTOTHYECKOTO ITUKJIA KJIETKH. [Iporpammupyemast kjieTtouHasi THOENb — aromnTo3.

Knerounoe sapo, XpomMocombl, (yHKIIMOHAIbHAs T€HOMUKA. Mexanuzmvl nponugepayuu, ougpepenyuposku,

cmapenus u eubenu kiemok. «L{ugpposasn knemrkay — buounpopmamuyeckue mooenu QYHKYUOHUPOBAHUS KIIEMKU.
JleMOHCTpPaLMH



Tabmmuel 1 cxeMbl: « KU3HEHHBIN LUKIT KIETKW», «MuTto3», « Ctpoenue xpomocomy, «Permmkanus JJHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpenapaThl: « MUTO3 B KJIETKAX KOPEILIKA JIYKay.

JlaGopaTopHas padora «/3yueHne XpoMOCOM Ha rOTOBBIX MUKPOIIPENapaTax».

JladbopaTopHas padota «HalOmoaenue MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX MUKPOTIPETIapaTax)».

Tema 9. CtpoeHue u pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpaszue oprann3mMoB. OJTHOKIIETOYHbIE, KOJIOHUAIbHbIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS U KU3HENEATEIbHOCTH OTHOKJIETOYHBIX OpraHu3MoB. bakrepun, apxeu, 0JHOKIETOYHBIE
rpuObI, OJTHOKIETOYHbIE BOJAOPOCIHU, Apyryue NpoTUCThl. KoJloHMaIbHbIE OpPTaHU3MBI.

B3auMocBsA3b 4acTell MHOTOKJIETOYHOT'O OpraHu3ma. TKaHW, Opraibl U CUCTEMbI OpraHoB. OpraHu3M Kak €IMHOE
uenoe. I'omeocras.

Tkanu pacTeHuid. TuIbl pacTUTENBLHBIX TKaHEW: oOpa3oBareibHas, ITOKPOBHAs, IPOBOJSAIIAS, OCHOBHas,
Mexanudeckas. OCOOEHHOCTH CTPOEHUs, PYHKIMH U pacToIOKEHHs TKAaHEeW B OpraHax pacTeHHI.

TkaHM )KMBOTHBIX W YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEW: AIIUTENMANbHAsS, COEIUHUTENbHASA, MBIIEYHAsA , HEPBHAS.
Oco0eHnHocTu CTpoeHHUs, GYHKIMA U PACIIOJIOKEHUS TKaHEl B OpTraHax >KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE U FreHEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB KUBOTHBIX U YEJIOBEKA.
@yHKIUNA OPraHOB U CUCTEM OPraHOB.

OnopaTena opranuzmMoB. Kapkac pactenuii. CkeneTbl 0JJHOKICTOUYHBIX U MHOTOKJIETOUHBIX )KUBOTHBIX. HapykHbIH 1
BHYTpEeHHMI ckeneT. CTPOEHUE U TUIIbI COCTMHEHUS KOCTEH.

JIBm>keHue opranu3mMoB. [IBukeHne 0 JHOKJIETOYHBIX OPTraHU3MOB: aMEOOUTHOE, )KT'YTHKOBOE, pECHUUHOE. J[BIKeHMe
MHOTOKJIETOYHBIX PACTEHUM: TPONM3MbI U HACTUU. /[BMKECHME MHOTIOKIICTOYHBIX JKMBOTHBIX M YEJIOBEKA: MBIIICYHAS
cucteMa. Pednexc. CkeneTHbie MBITIIIBI U UX padoTa.

IIntanue opranusmos. llormomieHne BOABI, YIVIEKMCIIOTO ra3a U MUHEPAIbHBIX BELIECTB pacTeHUsAMH. [Intanue
KUBOTHBIX. BHYTpUIIOJOCTHOE M BHYTPUKIETOYHOE muUILEBapeHHue. I[IluTaHue NMO3BOHOYHBIX JKHUBOTHBIX. OTHelnsl
NUIIEBApUTENBLHOTO TpakTa. [lumeBapurensHble Kene3sbl. [InmeBapurensHas cuctema 4esoBeka.

Jpixanue opranu3MoB. [[pixanue pacteHuil. /[[pixanue >kuBOTHBIX. Ju@Py3us razoB yepe3 MOBEPXHOCTb KIETKH.
Koxnoe npixanue. JlpixarenpbHas noBepxHocTh. JKaOepHoe U JIErouHoe abixaHue. JpIxaHne Mo3BOHOYHBIX )KMBOTHBIX U



YeJI0BEKa. DBOJIIOLMOHHOE YCJIOKHEHUE CTPOCHHUS JIETKUX IMO3BOHOYHBIX KMBOTHBIX. J[pIXaTenpHas CHCTEMA YEJIOBEKA.
MexaHn3M BEHTHISILIUY JIETKUX Y MITUI] U MJIEKOTIUTAOMMX. Perymsanus npixanus. J{pxatenbHbie 00bEMBI.

TpaHcnopT BEWIECTB y OPraHu3MOB. TpPAaHCIOPTHBIE CHUCTEMBI PACTEHHN. TPAHCHOPT BEIIECTB Yy YKUBOTHBIX.
KposeHocHas cuctema n e€ opransl. KpoBeHOCHas cuCcTEMa IO3BOHOYHBIX )KMBOTHBIX U yesoBeka. Cepaue, KpOBEHOCHBIE
cocyasl 1 KpoBb. Kpyru kpoBooOpaiiieHHst. DBOJIOLUOHHbIE YCJIOKHEHHSI CTPOECHUS KPOBEHOCHOW CUCTEMBI TO3BOHOUHBIX
AKUBOTHBIX. PaboTa cepaia u e€ perynsuusi.

Bernenenne y opranuzmoB. Beinenenne y pactenuil. Beiienenue y skuBoTHbIX. CoKpaTuTelbHbIE BaKyos. Oprasbl
BbIIeNieHUs. DUibTpalus, CEKpeluus U 0oOpaTHOE BCAChIBAaHUME KAaK MEXaHM3Mbl pabOThl OpraHOB BbiAeleHUs. CBS3b
IIOJIOCTH T€JIa C KPOBEHOCHOM U BBIJEIUTEIILHOM CUCTEMAaMU. BbliesieHne y T03BOHOYHBIX )KUBOTHBIX U YyenoBeka. [louku.
Ctpoenue u pynkunonupoBanue Heppona. O6pazoBaHre MOUYHU y YETIOBEKA.

3ammTa y OpraHu3MoB. 3aliuTa y 0JJHOKJIETOUYHBIX OpTraHu3MoB. Cropbl OakTepuid ¥ HUCTHI IPOCTEUIIMX. 3alIuTa y
MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. CpeactBa nacCUBHON M XUMHUYECKOU 3alUThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllMTa OpraHu3ma ot 6ose3Heil. iMmyHHast
cucteMa denoBeka. KIETOUHBIH M TyMOpambHBI HMMMYHUTET. BpoxaéHHbI M mpuOOpeTéHHBbIN crennduyecKuii
UMMYHHTET. Teopusi KIoHaIbHO-cenekTuBHOT0 nmmyHutera (I Dpmux, @. M. bepuert, C. Tonerasa). BocnanurensHbie
OTBEThI OPraHu3MoOB. PoJb BpOXKIEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxxuMocTe M perymiuus y OpPTraHU3MOB. Pa3apaXuMoOCTh y OJHOKIETOYHBIX OPraHU3MOB. TakCHCHI.
PazapaxxnMoCTh M perynsiuus y pacTeHuil. POCTOBBIE BEIIECTBA U X 3HAYCHUE.

HepBHast cuctema u peduekropHas peryiasuus y >KMBOTHBIX. HepBHas cuctemMa u e€ oTnenbl. DBOJIOLMOHHOE
YCII0’)KHEHHE CTPOEHUSI HEPBHOM CHCTEMBI Y )KUBOTHBIX. OT/IENbI TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pedrekc u
pednexkropHas nyra. besycioBHbIE U YCIOBHBIE pE(ICKCHI.

['yMopanbHas perymsanus U 3HIOKPUHHASA CHCTEMA JKMBOTHBIX M 4YeslOBEKa. JKene3bl SHIOKPUHHOM CUCTEMBI M UX
ropMoHsI. JleficTBue ropMoHOB. B3aumMocBs3b HEpBHOM U SHAOKPUHHOM cucTeM. [ unoranamo -runoduzapHas cuctema.

JleMOHCTpaUMH

[Hoptper: W. 11. ITaBnos.

Tabmuuel 1 cxembl: «OIHOKIETOYHBIE BOJAOPOCIINY, «MHOTOKIIETOUHBIE BOJAOPOCINY, «bakrepuny, «lIpocTeiimmey,
«Oprasbl IBETKOBBIX pACTEHUID, « CHCTEMBI OPTaHOB ITO3BOHOYHBIX KUBOTHBIX», « BHyTpEeHHEE CTpOEHUE HACEKOMBIXY,



«Tkanu pactenui», «kKopHeBbie cuctembl», « CTpoeHue ctediis», « CTpOeHHEe TMCTOBOM IITACTUHKW , « T KaHU KUBOTHBIXY,
«Cxkener uenoBeka», «llumeBaputenbHas cuctemayn, «KpoBeHocHass cucteMay», «JlpixarenpbHas cuctema», «HepBHas
cucteMa», «Koxa», «Mpbimeunas cucrteMa», «BpigenutenbHas cuctema», «OHIOKPUHHAs cucteMa», «CTpoeHue
MbIIIIED, « UIMMyHUTET?, « KHIIIEYHOTIOJIOCTHBIE», « CXEMa MUTaHus pacTeHui», « KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX
KUBOTHBIX», « CTpoeHue rufipbh», « CTpoeHue iaHapumny, « BHyTpeHHee cTpoeHue 10K AEBOTo YepBsi», « HepBHas cuctema
pbi0», «HepBHas cuctema msarymikm», «HepBHas cuctema mpecMbikaronmxcs», «HepBHas cuctema nruily, «HepBHas
cHUcTeMa MJIEKOTIMTAONMX», « HepBHast cucteMa yenoBekay, «Peduekcy.

OO6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKPOTIPEnapaThl 0OJHOKIETOYHBIX OPTraHU3MOB, MUKPOIIPENapaThl TKAHEH,
PaKOBUHBI MOJUTFOCKOB, KOJIICKIIMHM HACEKOMBIX, WUIJIOKOXHUX, JKUBBIC JK3EMIUIPhl KOMHATHBIX PACTCHUM, TepOapuu
PacTeHMI pa3HBIX OTACIIOB, BIAXHBIC Npenaparbl >KMBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX
JKUBOTHBIX, CKEJIET 4YeJIOBeKa, OOOpYJAOBaHME ISl JIEMOHCTpAIlMU TMOYBEHHOTO M BO3AYIIHOTO MHUTAHMS PacTEHUH,
pacIerieHus Kpaxmasia U OelKoB MoJ1 IecTBUEM (hepMEHTOB, 000pya0BaHKE IS IEMOHCTPAIIUU OTIBITOB IO U3MEPEHHUIO
YKU3HEHHOUN EMKOCTHU JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX JBUKEHUMN, MOJIEIA I'OJIOBHOTO MO3ra pa3JIMYHbIX KUBOTHBIX.

JlabopaTtopuasi padora «/3yueHue TKaHeW pacTEHUI.

JlabopaTopHnasi pabora «/3ydyeHue TKaHel )KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHue opraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmMHOKeHMe U pa3BUTHE OPraHU3MOB

DopMBbI pa3MHOKEHHSI OPTaHU3MOB: 0ecIosI0¢ (BKIIF0Yasi BEr€TaTUBHOE) M TI0JIOBOE. BHbl 6€CTI0JI0T0 pa3MHOKEHHS :
MOYKOBaHUE, CIIOPYJIIIHS, (PparMeHTaIus, KIOHUPOBaHHE.

[TonoBoe pazmuoskenue. [lomoBeie kiaeTku, uimu ramersl. Meiio3. Ctaguu Meriosa. [loBenenue XxpoMocoM B MeHO3e.
Kpoccunrosep. buonornueckuii CMbICI M€M03a W MOJOBOTO mpolecca. Meilo3 U ero MeCTO B KM3HEHHOM IIMKIIE
OPraHU3MOB.

[IpenzapoapimeBoe pa3Butue. ['amerorenes y >kuBOTHBIX. [looBeie kene3bl. OOpa3zoBaHue W Pa3BUTHE TMOJOBBIX
kieTok. Cnepmarorenes u ooreHes. CTpOEHUE MOJIOBBIX KIIETOK.

Omnog0TBOPEHUE U SMOPUOHAIBHOE PAa3BUTHE KUBOTHBIX. CIOCOOBI OIUIOJOTBOPEHMS: HAPYKHOE, BHYTPEHHEE.
[TapTeHorenes.



NanuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIOTHS — HAayKa O Pa3BUTHH OPTraHU3MOB. Mopgoeenes
— 00Ha U3 21aéHblX npobrem smopuonocuu. Konyenyus mopghocenos u mooenu mopghoceneza. Ctaguum smOpuoreHesa
KUBOTHBIX (Ha mpumepe jsarymku). JpooOnenue. Tumbl apoOnenus. /JemepmunupoeanHoe u HeOepMUHUDOBAHHOE
opoonenue. bnacmyna, munwer Onacmyn. OCOOEHHOCTH APOOJCHUS MIICKOMUTAIONIUX. 3apOJbIIIEBbIC JIMCTKU
(racTpyssinusi). 3akiiazka OpraHOB M TKaHEW M3 3apOJbILIEBBIX JUCTKOB. B3auMHOE BiIMsAHME YacTel pa3BUBAIOLIETOCS
3apojbllia (AMOpUOHANIbHAS MHIAYKUMS). 3akiajika IUlaHa CTPOEHMSI KUBOTHOTO KaK pe3yJbTaT HUEPapXUUECKUX
B3aUMO/IeCTBUI TeHOB. Brusinne Ha SMOPUOHATILHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOIIEH CPEIbI.

Poct u pa3utue xuBOTHbIX. [locTaomOpuoHanmbHbIll mepuoi. llpsimoe u Hempsimoe pa3Butue. Pa3Butue c
MeTaMop(o30M y OECrO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX. bHOJOTrMYecKoe 3HaYeHHE MPSIMOTO M HEMPSIMOTO
Pa3BHUTHS, UX PACIPOCTPAHEHUE B PUPOI€. TUIBI pocTa )KUBOTHBIX. DAaKTOPHI PErysIMU POCTA )KUBOTHBIX U YEIOBEKA.
Craguu nocT>MOPHUOHAILHOTO PA3BUTHUS Y )KUBOTHBIX U uesoBeka. [lepnoasl oHTOreHesa yenoBeka. CTapeHue u cMepTh
KaK OMOJIOTUYECKHE MPOLIECCHI.

Pa3MHoxeHnue u pazButue pactenuii. ['ametoput u ciopodut. Meito3 B )ku3HEHHOM IMKIE pacTeHuil. OOpa3oBaHue
crop B mpoliecce Meio3a. ['amerorenes y pactenuil. OmioIOTBOPEHUE U pa3BUTHUE PACTUTENBHBIX OpTraHU3MOB. J[BoitHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHnil. OOpa3zoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PErysiiuyi OHTOT€HE3a Y paCTEHUHN U KUBOTHBIX.

JdeMoHCcTpauumn

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

Tabmuet u cxembl: «BereratmBHOe pa3MHOXeHHE», «THIBI 0ecmojoro pasMHOXeHus», «Pa3MHOKeHHe
XJAMUJIOMOHaAb», «Pa3zMHOXeHue 3BrieHb», «Pa3zMHOkeHue ruapbD», «Meno3», «XpoMocoMbDY, «l'ameroreHes,
«CTpoeHue SIMIEKIETKH W criepMaro3ouga», «OCHOBHbIE CTaaqud OHTOreHe3a», «lIpsiMoe W Hempsmoe pa3BUTHEY,
«Pa3Butne Manckoro xyka», «Pazsutue capanum», «Pa3Burthe narymkmn», «/[BOMHOE OIUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHHEe CEMSH OJHOJOJbHBIX M JABYAOJBHBIX PacTeHUiD, «KH3HEHHBIM LMK MOPCKOM KalyCThbD»,
«Ku3HEHHBIN UK MXa», « KHU3HEHHBIN UKII MANOPOTHUKAY, « KU3HEHHBIN LUK COCHBI.

OO6opynoBaHue: CBETOBOM MUKPOCKOTI, MUKPOTIPENaparhl SUIEKICTOK U CTIEpMaTO30U10B, Mojienb «L{uki1 pa3zButus
JISITYIIKA .

JlabopaTtopuasi padora «/3ydeHue CTpOCHHS MOJIOBBIX KIETOK HA TOTOBBIX MUKpOMpENapaTaxy.



IIpakTnyeckas padora «BplsBiIEeHHE NPU3HAKOB CXOICTBA 3apOABIIIEH TO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHasi pabota «CTpoeHHE OPTraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eneTka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHM3MOB

HcTopusi CTaHOBJIEHUS! U pa3BUTUS I'€HETUKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa, T. Moprana. Posb
OTEUECTBEHHBIX YuEHbIX B pa3Butuu renetuku. Padoter H. K. Konbuosa, H. W. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeea-PecoBckoro.

OCHOBHBIE TEHETUYECKUE MOHATHS U CUMBOJIbI. [ OMOJOTHYHBIE XPOMOCOMBI, AJUIEJIbHBIE I'€HbI, albTEPHATUBHBIC
NPU3HAKY, JOMUHAHTHBIA W PELECCUBHBIN MPU3HAK, TOMO3Ur0Ta, T€TEPO3Ur0Ta, YUCTAs JIMHUS, TUOPHUIbI, T€HOTHII,
¢denotur. OCHOBHBIE METObI T€HETUKHU: THOPUAOJIOTHUECKUH, IIUTOJIOTUY€CKHUI, MOJIEKYJISIPHO -T€HETHY €CKHI.

JdeMoHCcTpauuun

[Toptpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsuos, H. Y. Basuiios, A. H. benozepckuii, I'. JI.
Kapneuenxko, 10. A. ®wmmuenko, H. B. Tumodeer-PecoBckuii.

Tabmuiel 1 cxeMbl: « MeToIbl TEHETUKINY, «CXEMBbI CKpEIIUBAHUS .

JlaGopaTopHas padora «J/Ipo3oduia Kak 00BEKT FTeHETHIECKUX UCCIICTIOBAHHI).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MonorubpuaHoe ckpemyBanue. [lepBoiii 3akoH MeHaenss — 3aKOH eAUHO00pa3usi THOPUAOB MEPBOTO IMOKOJICHHUS.
[IpaBuno nomuHupoBaHud. Bropon 3akoH MeHpaenss — 3aKOH pacUICIUICHUS NPU3HAKOB. [luTonormueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIMBaHus. [ umore3a 4ucTOThI TaMeT.

Anammzupyroniee ckpemBaHue. [IpoMexyTOuHBId XapakTep HacjiedoBaHMA. PacluerieHue NpU3HAKOB NpH
HENOJIHOM JIOMUHUPOBAaHMM.

JuruOpunHoe ckpemmBaHue. TpeTwit 3akoH MeHaens — 3aKOoH HE3aBHUCUMOTO HACJCIOBAHUS TPU3HAKOB.
[{uronoruueckre OCHOBBI IUTHOPHUIHOTO CKPELMBAHUS.

CueruieHHoe HacienoBaHue npuszHakoB. PaGotsl T. Moprana. CrenseHHoe HacieqoBaHHE T'€HOB, Hapyllie HHE
CLICTUICHUS] MEXKy T€HaMH. XPOMOCOMHAsl TEOPHsI HACIIEICTBEHHOCTH.

['enernka nmona. XpoMOCOMHBINA MEXAHU3M OIIPEIEICHMS 1T0JIa. AyTOCOMBI U MOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHeIi
Y TETEPOraMEeTHBIN NOJI. [ 'eHeTnYecKast CTpyKTypa MOJIOBbIX XpoMocoM. HaciieoBanne mpru3HakoB, CUEIUVIEH HBIX C MTOJIOM.



['eHOTHIT Kak LenocTHasA cuctema. [lneroTponus — MHOKECTBEHHOE JECUCTBHE I'eHAa. MHOKECTBEHHBIN AJUICTIU3M.
B3anmonelicTBue HeawienbHbIX TeHOB. KoMmmementapHocTh. DnucTas. [lonumepusi.

['eHeTHUECKUH KOHTPOJIb PA3BUTHSI PACTCHUM, KUBOTHBIX W YEJIOBEKA, a TakXKe (PU3UOJOTHUYECKHUX IMPOIIECCOB,
MOBEJICHUS U KOTHUTUBHBIX QyHKIUNA. [ eHeTHUecKre MeXaHu3Mbl CUMOUOTEeHE3a, MEXaHU3MbI B3aUMOAEHCTBUS «XO3H1H —
napasuT» M «XO035IMH — MUKPOOHOMY. ['eHeTHYeCKe acleKThl KOHTPOJISt U U3MEHEHUs HACJIEICTBEHHON UH(pOpMaIUU B
MOKOJICHUSIX KIJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuupl u cxembl: «llepBbiii U BTOpOU 3akoHbl MeHnens», «Tperuil 3akoH MeHaens», «AHaTU3UPYIOILIEE
ckpeumBaHue», «Henomnoe nomunHupoBanue», «CIEMJIEHHOE HAcleloBaHHE MPU3HAKOB Yy Jipo3oduib», «I'eHeTnka
nonay, «Kapuotun uenoseka», «Kapuotun napozodwmis», «Kapuotun nruisd», «MHOXKECTBEHHBIN aliean3My,
«B3anMmogericTBHE IT'€HOBY .

OO6opynoBaHue: MOJIEIH JJII JJEMOHCTPAIMK 3aKOHOB €IMHO00Pa3rs THOPUIOB TIEPBOTO MOKOJICHUS M PACIIICTIIICHUS
MPU3HAKOB, MOJIEJb JJIsl IEMOHCTPAIIMK 3aKOHA HE3aBUCUMOIO HACJIEIOBAaHMS MPU3HAKOB, MOJIEb JJIsl JEMOHCTpALUU
CLIETUIEHHOTO HACJIeIOBAaHUS MIPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoOTpenapar: «Jpo3odunay.

IIpakTuyeckas padora «/3yuenue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIMBAHUS Y APO30(PHIIBD.

IIpakTuyeckas padora «/3yueHnue pe3yabTaToB TUTHOPUIHOTO CKPEIIMBAHUSA Y APO30 (PUITBD).

Tema 13. 3aK0HOMEPHOCTH U3MEHYHMBOCTH

BzanmonelicTBie TeHOTHIIA U CpeAbl TIpu popmupoBaHuu (eHoTHnma. M3MeHnanBocTh npu3HakoB. KadecTBeHHBIC U
KOJINYECTBEHHBIEC MPU3HAKHU. BUIbI N'3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJIEICTBEHHASL.

Monudukanonnas U3MEHYUBOCTh. Posib cpeasl B GopmupoBaHuH MOAUGUKAITMOHHON m3MeHYuBOCTH. Hopma
peakimu npusHaka. BapuanumonHslii psg u BapuanmoHHas KpuBas (B. HMoranncen). CpoiicTBa MoAMGUKAITMOHHON
U3MEHYUBOCTH.

['eHOTMIIMUECKAass W3MEHUYMBOCTh. (CBOWMCTBA T'E€HOTUIIMYECKONM HM3MEHYMBOCTH. BHIBI TE€HOTUIHYECKOUN
U3MEHYMBOCTHU: KOMOWHATUBHAS, MyTallMOHHAS.

KoMOuvHaTuBHass M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIIECC — OCHOBA KOMOWHATUBHOW M3MEHUYMBOCTHU. PoJib
KOMOWHATUBHOW M3MEHYMBOCTHU B CO3/IaHUM T€HETUYECKOTO pa3HoOOpa3usl B Mpejienax 0JJHOTO BUA.



MyTanroHHasT HW3MEHYMBOCTh. BuUIbl MyTauuid: TE€HHbIE, XPOMOCOMHBbIEC, TeHOMHbIE. CIIOHTaHHBIE U
UHYLIUPOBAHHBIE MyTallMKU. SIepHbIE U MUTOIUIa3MaTnYeckue mytaii. CoOMaTH4ecKue U MoJioBble MyTaluu. [[puduHbI
BO3HHUKHOBEHHUs MyTauuid. MyTareHsl M UX BIMSHAE HA OPTAaHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTI'O Ipouecca. 3aKOH
FOMOJIOTUUECKUX PSAJ0B B HaciencTBeHHOM wu3MeHunBoctd (H.M. BaBwio). BhesjgepHas HW3MEHUMBOCTh U
HACJICICTBEHHOCTb.

OnuceHemuka U ONULEHOMUKA, PpONb INUSEHEMUYecKUx @akmopos 6 HAcle008aHuu U UIMEHYUBOCMU
genomunuueckux npuU3HaKos8 y op2aHu3Moas.

JdeMoHCcTpanuu

Iloptpersr: I'. ne @pus, B. Noranucen, H. Y. BaBunos.

Tabmumpel w  cxembl: «Buabl w3MeHUMBOCTHY, «MoauduKalMOHHas W3MEHYHUBOCTHY, «KoMOuHaTtuBHas
U3MEHYUBOCThY, «Meio3», «OmnogoTBopenuey, «I' eHernueckue 3a00JieBaHus 4 eJIoBeKa», « BUabl myTtaiuiiy.

OO6opya0oBaHKE: KUBBIE U TrepOapHbIe IK3EMIUIIPbl KOMHATHBIX pacTeHUM, pUcyHKU (poTorpaduu) KUBOTHBIX C
Pa3IMYHBIMM BUJIaMU U3MEHUYUBOCTH.

JlaGopaTopHasi padora «lccnemoBanue 3aKOHOMEPHOCTEW Moau(HUKaIMOHHONW H3MeHUYMBOCTH. [locTpoeHue
BAPUALIMOHHOTO PAJ1a U BAPUALMOHHOU KPUBOW.

IIpakTnueckas padora « Myranun y Apo30Guibl (Ha TOTOBBIX MUKPOIIpEapaTax)y.

Tema 14. I'eneTnka yesoBeka

Kapuotun yenoseka. MexayHapoiHas porpaMMa UCCJE0BaHKs T€HOMa YeloBeKa. MeToAbl U3y4eHUs] TeHETUKH
YeOBEKa: TeHEaJOTUYECKHUM, OJM3HEIOBbIN, UTOTCHETUYCCKUN, TMOMYIAIMOHHO-CTATUCTUICCKANA, MOJEKYISPHO-
reHetrnueckuil. COBpeMEHHOE OTIPEACIICHUE TEHOTUTIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCJIC
¢ nomomipio I[P-anamm3a. HacnenctBenHbsie 3a0osieBaHus 4deloBeka. ['€HHBbIE U XPOMOCOMHBIE OOJIE3HH HYeEOBEKA.
boJie3Hu ¢ HacnenCTBEHHOM MPEAPaCOI0OKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON T€HETUKHU B MPEOTBPAILIEHUU U JI€YECHUU
FEHEeTUYEeCKUX 3a00JIeBaHUil 4YenoBeKka. MeauKo-TeHeTHYeckoe KOHCyJbTUupoBaHue. CTBoJOBbIe KieTkU. [loHsiThe
«TEHETUYECKOTO TPy3a». DTUUECKHUE aCIEKThl UCCIICIOBAaHUIN B 00JIACTH PEAAKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIIETOK.

['enernueckue GakTOphbl MOBBIICHHOW YYBCTBUTEIBHOCTH YEIOBEKA K (PU3MUECKOMY U XUMUYECKOMY 3arps3HEHUIO
OKpYyKaromien cpeapl. ['eHeTnueckas npeapacnoaoKEeHHOCTh YEI0BEKa K MaTOJOTUSIM.

JleMOHCTpa UK



Tabmuue! 1 cxembl: «KapuoTun yenoBeka», « MeTo1bl n3y4eHHs] TEHETUKU YelnoBeKa», «['eHeTnueckue 3a00aeBaHusl
YEJIOBEKAY.

IIpakTnyeckas padora «CocTaBlIeHHE U aHATU3 POTOCIOBHONY.

Tema 15. Cesiekuusi opranu3zmMoB

JlomMecTukanuss W cenekuus. 3apOoKACHWE celeKumd U aomectukauuu. Yuenne H. WM. BaBwioBa o lLlentpax
NPOUCXOXKIEHUSI U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHHd. Poib cenekiuu B CO3[aHUM COPTOB PACTEHUM U MOPOA
XKUBOTHBIX. COpT, MOpOa, IITaMM. 3aKOH TOMOJIOTHYECKHX PSAI0B B HACJEICTBEHHO M n3MeHunBocTy H. . BaBunosa, ero
3HAYEHUE JJISl CEJIEKIIMOHHOMN pabOoThI.

Metoabl ceneKIIMOHHON paboThl. ICKycCTBEHHBIM OTOOP: MaCCOBBIN M MHIUBUAYAJIbHBIN. DTarbl KOMOWHAITMOHHOM
cenekumu. McnbiTanue npou3BoIuTeNei 1o NOTOMCTBY. OTOOP 10 TeHOTHUITY C MOMOIIBIO OLIEHKU (DEHOTHIMA MOTOMCTBA U
0TOOP 1O TEHOTHIY ¢ moMoIIpio aHanu3a JIHK.

HckycCTBEHHBIN MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaanaliMOHHBIN M XUMUYECKUNW MyTareHe3 Kak
UCTOYHUK MyTalUMWd y KyJdbTypHbIX (GopMm opranuzmoB. Hcmoib3oBaHHE T€HOMHOTO PEIAKTUPOBAHUS M METOJ0B
pexkomOuHanTHRIX JIHK 11 mosydenns ncxoqHoro Marepuaia sl CEeneKIu.

[lonyuenue monuruionoB. BHyTpuBumoBas rubpunuszanus. bau3kopoacTBeHHOE CKpElIMBaHUE, WIIM WHOPUIUHT.
HepoacteenHoe ckpenmBanue, Wi ayTOpuauHr. I'erepo3uc u ero npuunHel. Vcnonb30BaHue rerepo3uca B CENEKIUH.
Otnanénnas ruOpuauzauus. [Ipeononenue Oecrioanss MEXBUIOBBIX THOPUAOB. JIOCTHXKEHHS CEIEKLIMU PACTEHUH U
KUBOTHBIX. «3€1EHas pesomoyusy.

CoxpaHeHue 1 N3yYEHUE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKUX POJIAYEH I CO3/1aHUsI HOBBIX
COPTOB U THOPHUIIOB CEIbCKOXO3SIUCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue 2eHemuyecKUMy pecypcamu
CeNbCKOXO3AUCNBEHHBIX U NPOMBICIOBbIX HCUBOMHBLX 8 YETAX YIYUUEHUS CYWECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL
U Kpoccos, 6 MOM HYucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008AHUN, Nepeoosvbix uoeu U
nepCcneKmuHbiX MexHON02U.

JleMOHCTpaUMH

[Hoptpersr: H. U. Basuinos, 1. B. Muuypum, I'. /1. Kapnieuenko, I1. I1. Jlykssinenko, b. JI. Actaypos, H. bopnoyr, /1.
K. benses.



Tabmmupel u cxeMbl: «LIeHTpBI IPOUCXO0KIEHUS U MHOTO00pa3us KyJIbTYPHBIX PACTEHHID», «3aKOH TOMOJIOTHYECKUX
PSI0B B HACJIEJCTBEHHOM M3MEHUYMBOCTIY, « MeTobl cenekimmy, «OTnanéuHas ruopuanzanus», « MytareHes».

JlaGopaTopHnas padora «/3yueHue COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJT JOMAIIHUAX )KUBOTHBIX).

JlaGopaTopHas padora «/3yyeHue METO0OB CEJIEKIIMHA PACTCHUIN.

IIpakTnyeckas padora «IIpuBuBka pacTeHu.

IKcKypeust « OCHOBHBIE METOJbI U JOCTUKEHUSI CEIECKIIMU PACTEHUN M MKUBOTHBIX (HAa CEJIEKIIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (pepMy, COPTOUCIIBITATENbHBIN YUaCTOK, B TEIUIMYHOE XO3AMCTBO, B JJAOOPATOPHUIO arpOYHUBEPCUTETA WU
HAy4YHOTO LIEHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYECKAasi OMOJIOTHS

OOBEKThI, HUCIOJb3yeMble B OHOTEXHOJIOTHHM, — KIECTOUYHbIE M TKAHEBBIE KYJIbTYPbhl, MHKPOOPTAHU3MBI, HX
XapakTepucTuka. TpaauliMoHHas OMOTEXHOJIOTHS: XJeOonedeHne, MoIy4eHne KUCIOMOJIOYHBIX MPOYKTOB, BUHOIETIHE.
Mukpobuosiorndueckuii cuaTe3. OOBEKTH MUKPOOMOIOTHYECKUX TexHoJorui. [IpousBoscTBO Oenka, aMUHOKHUCIOT U
BUTaMHHOB.

Co31aHne TEXHOJOTH M MHCTPYMEHTOB LEICHANIPABICHHOTO U3MEHEHUS! U KOHCTPYUPOBAHUSI TEHOMOB C LIEJBIO
MOJIy4€HHUsI OPTaHU3MOB U MX KOMIIOHEHTOB, COJIEP KAIMX HE BCTPEUAIOIIUECS B IPUPOIe OUOCHH TETHUECKHUE Ty TH.

Knerounas wrkeHepus. MeTo bl KyIbTyphl KJIETOK W TKaHEH pacTeHHW W XKMBOTHBIX. KpnoOanku. Comarnaeckast
THOpUAM3aIsd W COMAaTHYECKHil 3MOpuoreHe3. lcrmonap30BaHWE TalIOWAOB B CEJICKIMU pacTeHuid. [lomyuenue
MOHOKJIOHAIbHBIX anmumen. Mlcnonv3oeanue MOHOKIOHANbHBIX U HOTUKIIOHAIbHLIX aHmumen 6 meouyune. VICKycCTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTPYKIMS SIMUEKIETOK M KIOHUPOBAHME JKUBOTHBIX. METOX TpaHCIUIAHTALMM SEpP KIETOK.
Texnonocuu 0300poenenus, KyiomueUupo8anus U MUKpPOKIOHAIbHO20 PASMHONCEHUSL CeNbCKOXO03UCT8EHHbIX KYb)P.

XpoMOCOMHasl U TeHHasi UHX)eHepus. VICKycCTBEHHBIN CHHTE3 reHa U KOHCTpyHpoBaHue pekomOuHanTHbIX JJHK.
Coszoanue mpanceennvlx opeanusmos. JJoCTUKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM U TEHHOW MH)KEHEPUH. DKOJIOTHYECKHE
Y 3TUYECKHE NMPOOIEMbl TEHHOW UHKEHEPHH.

Menuuunckue 6uotexHosoruu. I[loctrenomuas nudposas meaununa. [P -nuarnoctuka. MerabosoOMHBIN aHau3,
TEHOUEHTPUYECKUI aHAIN3 MPOTEOMA YEJIOBEKAa JJIsl OLICHKHM COCTOSIHMS €T0 310pOBbs. MCnoJb30BaHUE CTBOJIOBBIX
kiaerok. TaprerHas Ttepanus paka. 3D-OuoumkeHepust nisi pa3pabOTKM (YHIAMEHTAIbHBIX OCHOB MEIUIUHCKHX



TEXHOJIOTUH, CO3/1aHUSI KOMILIEKCHBIX TKaHEH CcOYeTaHHEeM TEXHOJIOTUH TPEXMEPHOTO OMOMPHUHTUHTA U cKaddoaauHra
JUIsL PELICHUs 3a/1a4 I1ePCOHAIM3UPOBAHHON MEIUIMHBI.

Co3nanue BEKTOPHBIX BAaKIMH C LEIbI0 OOecredeHus: KOMOMHUPOBAHHOW 3ammTel OT Bo30ynutenein OPBH,
YCTAHOBJIEHUE MOJIEKYJSIPHBIX MeXaHu3MoB (yHkunoHupoBanus PHK-conepxkammx BHpPYCOB, BBI3BIBAIOLIMX OCO00
onacHble 3a00JIEBaHUS YEIOBEKA U dKUBOTHBIX.

JdeMoHCcTpanuu

Tabmuupl u cxembl: «lMcnonb3oBaHME MUKPOOPTaHU3MOB B IMPOMBIIUIEHHOM MPOU3BOACTBE», «KierouHas
UHXKEHEpUs», «[ eHHas nHKEHEpUs».

JlaGopaTopHas padora «3yuenne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloryueHrne MOJIOUHOKUCIBIX TTPOTYKTOBY.

IKcKypeusi «bUOTEXHOJIOTUSI — BaKHEHIasi MPOU3BOJIUTENbHAS CUJIA COBPEMEHHOCTU (Ha OMOTEXHOJOTUYECKOE
MIPOM3BOJICTBO )».



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O IPEAMETA «BUOJIOT'US1» HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHHS O0OYYaIOIMMHUCS TIPOTPaMM CPEIHEro OOIIero
00pa3zoBaHus: TMYHOCTHBIE, METANIPEAMETHBIC U MPEIMETHBIE.

B cTpyKType TMYHOCTHBIX Pe3yJbTaTOB OCBOCHHUS IIPOTPAMMBI 10 OMOJIOTUH BBIJEIEHBI CIEAYIONIME COCTABJISIOIIHUE:
OCO3HaHHE OOYYaIOIMIMMUCS POCCUUCKOW TPAKIAHCKOW HUASHTUYHOCTA — TOTOBHOCTH K CaMOPa3BUTHUIO,
CaMOCTOATEIbHOCTH U CaMOOIPEAENCHUIO, Haluyue momusayuy K 00y4eHut0 OUOJIOTHH, YeleHanpasieHHoe pa3eumue
BHYTPCHHUX YOEXKIEHUN JIMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M HUCTOPUYECKUX TPATUIMA Pa3BUTHS
OMOJIOTUUECKOTO 3HAHUSI, 20MOBHOCMb U CHOCOOHOCMb O0YYaIOIMXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, MIPUCYILIUMHU CUCTEME OMOJIOTMYECKOT0 00pa30BaHUsl, HaIu4ue npagoco3HaAHUS
AKOJIOTUYECKOU KYJIbTYPBI, CHOCOOHOCMU CMABUmMb TIETTN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIngaHOCTHBIE PE3yIbTaThl OCBOSHUS IMPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B SIMHCTBE Y4€OH OM M BOCTIUTATEILHOU
NEATEIbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUHUCKUMHU COUMOKYJIbTYPHBIMH, UCTOPUYECKUMU U JYXOBHO -
HPaBCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMHU B OOIIIECTBE MTPaBUIaMU K HOPMaMH TTOBEACHHSI M CITIOCOOCTBYIOT IIpoIieccamM
CaMOMO3HAHUS, CAMOBOCIUTAHUS M CAMOPA3BUTHSI, PA3BUTHSL BHYTPEHHEN MTO3UIIMN JTUYHOCTH, MATPUOTU3MA U YBAXKECHHUS
K 3aKOHY Y MPABOMOPSAKY, YEIOBEKY TPYy/Ja U CTapIieMy MOKOJCHUIO, B3aUMHOTO YBaKEHUS, OEPEKHOTO OTHOIICHUS K
KYJbTYPHOMY HACJIEAUIO U TPAIUIMAM MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, IpUpoIe U OKPYyKarolen
cpene.

JInyHOCTHBIE PE3YJIbTaThl 0OCBOEHUS yU€OHOTO NMpeaMeTa « BUoIoTus» 10HKHBI OTPaXaTh TOTOBHOCTh U CIIOCOOHOCTh
00yJaronmxcs PYKOBOJCTBOBATHCS CGHOPMUPOBAHHON BHYTPEHHEW MO3MIMEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX
OpHUEHTAINI, TMO3UTUBHBIX BHYTPEHHUX YOEXKIICHWI, COOTBETCTBYIONIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO
0011IeCTBa, paCIIMPEHUE KUZHEHHOTO ONBITA M OMBITA JACITEIILHOCTU B MPOIECCE peau3alii OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEIbHOW JNEATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpakIaHCKOTO BOCTIMTAHMA:



c(hOpMHUPOBAHHO CTh TPAKIAHCKON MO3UIIMK 00YHAIOIIETOCA KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO
00111eCcTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MIPaB U 0053aHHOCTEN, YBaXKEHHUE 3aKOHA U MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATENHHOCTH MPU CO3JaHUHU yUYE€OHBIX MPOEKTOB, PEUICHUU YUYEOHBIX U
MO3HABATENbHBIX 33/1a4, BBITIOJHEHUH OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMPEAEIATh COOCTBEHHYIO MO3UIUIO IO OTHOIIECHUIO K SIBICHUSIM COBPEMEHHOM )KU3HU U OOBSICHATS €€;

YMEHHUE YUYUTHIBaThb B CBOUX JEHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJACHCTBUS JIOAEH C pa3HbIMU
yOeXKACHUSIMU, KYJIbTYPHBIMU HEHHOCTSIMU U COLUATBbHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TPOIIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, IO3HABATEILHBIX H
UCCIIEIOBATENbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIICHUS K MHEHHUIO OMIMOHEHTOB MPHU 0OCYKJIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUUECKOTO COACPIKaHUS;

FOTOBHOCTHh K TYMAHUTAPHOM U BOJIOHTEPCKOM JEATEILHOCTH;

2) IATPHOTHYECKOTO0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH POCCUNCKO IPaKIAHCKO N HIEHTUYHOCTH, TAaTPUOTU3MA, YBKEHUS K CBOEMY HapOJy, YyBCTBa
OTBETCTBEHHOCTH nepes PoaArHOM, rOp10CTH 32 CBOM Kpal, CBOIO POiuHYy, CBOM SI3BIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE
MHOT'OHAIMOHAIBHOTO Hapoaa Poccun;

LIECHHOCTHOE OTHOLICHWE K IPUPOJHOMY HACIEAUIO U INaMATHUKAaM MIPUPOABI, NOCTWXKEHHAM Poccuum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OIICHHUBAThH BKJAJ POCCHMCKUX YUYEHBIX B CTAHOBJICHHE M Pa3BUTUE OMOJIOTHH, TOHUMAHUS 3HAYCHHUS
OMOJIOTUY B IO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujeliHas yoexx1EHHOCTh, TOTOBHOCTD K CIIY>KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOy;

3) AYXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHHUA:

OCO3HaHUE AYXOBHBIX [ICHHOCTEN POCCUMCKOTO HAPOIA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUHUECKOTO MTOBECHUS;

CIIOCOOHOCTh OLIEHMBAThb CHUTyallMI0 M MPUHUMATh OCO3HAaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAIbHO -
HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHME JIUYHOTO BKJIa/1a B MOCTPOECHUE YCTOMYMBOTO OYIYILErO;



OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJUTEIISIM, CO3/IaHHI0 CEMbH Ha O CHOBE OCO3HAHHOTO MPHUHSITHS IIEHHOCTEH
CEMEWHOM KU3HU B COOTBETCTBUU C TPAAULMAMU HapoaoB Poccun;

4) 3cTeTHY€CKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOUAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/AA,
0OIIIECTBEHHBIX OTHOIIICHUH;

MOHUMAaHKE SMOIIMOHAILHOTO BO3CHCTBUS KUBOU MPUPOILI M €€ IICHHOCTH,

TOTOBHOCTh K CaMOBBIP@KCHHIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJICHHE NPOSBIATH KAaduecTBAa TBOPUYECKOM
JMYHOCTH;

5) pusuyeckoro BocnuTaHusi, GOpMUPOBaHNS KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOTO 0JIArOMOJIYYHSI:

MOHMMAaHUE W pealM3alus 3J0pOBOr0o W 0Oe3omacHOro obOpa3a >XH3HM (30pOBOE IHUTaHWE, COOIOACHUE
TUTHCHUYECKHX MPaBUI U HOPM, cOaTaHCUPOBAHHBIA PEKUM 3aHATHHA M OTAbIXa, pery/sipHas Gu3ndecKkas akTUBHOCTB ),
OEpEKHOTO, OTBETCTBEHHOTO M KOMIICTEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (PM3HYECKOMY U IICHXHYECKOMY 3710POBBIO;

MOHUMAaHKME IIEHHOCTH IPaBHJ HHIWBHIYAILHOT'O ¥ KOJUISKTUBHOT'O OC30IMMAaCHOIO0 ITOBEJACHHUS B CHUTYaIUSX,
YIPOKAOIIUX 3J0POBbIO U )KU3HU JIIOJIEH;

OCO3HaHHE MOCJICICTBUI M HEMIPUSATHS BPEIHBIX MPHUBBIUEK (YIIOTPEOJICHUS aJIKOT0JIsI, HAPKOTHKO B, KYPCHHS );

6) TpPy10BOIr0 BOCIUTAHUA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0IO0HE;

TOTOBHOCTh K AaKTUBHOM [EATEIbHOCTH TEXHOJOTUYECKOWM M CONMAJIbHON HAMpaBICHHOCTH, CIOCOOHOCTH
WHUITMUPOBATh, TNIAHUPOBATh M CAMOCTOSITEIILHO BBITIOJHSTH TaKyIO JIEATEILHOCTD;

WHTEpEC K pa3IuIHbIM chepam npodecCHoHATBHOM NeITeIhbHOCTH, YMEHUE COBEPIIATh 0CO3HAHHBIN BEIOOD OyayIIeit
npodeCCUU U peaTn30BhIBATh COOCTBEHHBIE )KM3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMUIO M CaMO0Opa30BaHUIO HA TIPOTIKEHUH BCEHl )KU3HU;

7) 3K0JIOTHY€eCKOIr0 BOCIIUTAHHUSL:

AKOJIOTHYECKH IEIeCO00pa3HOE OTHOIIICHUE K TIPUPOI€ KaK HICTOYHUKY )KM3HU Ha 3emJie, OCHOBE e€ CyIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJOTHUYECKOW KyJIbTYyphl: IPUOOpETEHHE OTbITAa IJIAHUPOBAHUS TIOCTYIIKOB W OIICGHKHA HX
BO3MOYHBIX TIOCJICICTBHM JIJIT OKPYKAIOIICH CPEIbl;

OCO3HaHHE TJIOOATLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM U IyTeH MX PEIIeHMS;



CITIOCOOHOCThH UCIOJb30BaTh MPUOOPETAEMbIE NTPU U3YYEHUH OMOJIOTUM 3HAHUS U YMEHUS MIPU PEUICHUHU ITPOOIIEM,
CBSI3aHHBIX C PalMOHAIBLHBIM IPHUPOIOTOIb30BaHNEM (COOIIOACHNE MPaBII MOBEICHUS B MPUPOJIE, HAIIPABJICHHBIX HA
COXpPAHEHUE PABHOBECUS B 3KOCUCTEMAX, OXPaHy BHJIOB, SKOCUCTEM, OMOChEpPHI);

AKTUBHOE HENPUATUE NEUCTBUM, NMPHUHOCAIIMX BPEI OKPYKAMOIIEH NPUPOJHOM Cpele, YMEHHE ITPOTHO3UPOBATH
HEOJIaroNpHUATHBIE KOJIOTUUYECKUE TTOCIEACTBUS PENPUHUMAEMBIX TEUCTBUI U MPENOTBPAIATh UX;

HAJIMYUE PA3BUTOTO SKOJIOTMUECKOTO MBIIUICHUS, SKOJOTUYECKOUN KYJIbTYPhI, ONbITA ACSITEILHOCTH IKOJIOTHUECKON
HaNpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B MO3HABATEIbHOM, KOMMYHUKAaTUBHOM U COLIMAIbHOM MPAaKTHUKE,
TOTOBHOCTH K Y4aCTHIO B IPAKTUUECKON JEATEILHOCTH SKOJOTUYECKOM HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO0 O3HAHUA:

c(hopMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKU, OCHOBAHHOTO HA JUAIOre KyJIbTYp, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJMUKYIbTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UYMUTATENLCKOM KYyJIbTYpPhl KaK CpPEICTBA B3aMMOJCHCTBUA MEXIY JIIOJbMHU U
MO3HAHUS MUPA;

NOHUMAaHHE crenupUK OMOJOTHU KaK HAyKd, OCO3HaHHs €€ posii B (OPMUPOBAHUU PAIMOHATIHLHOTO HAYYHOTO
MBIIDICHUS, CO3/IaHUU LEIOCTHOTO TPENCTaBIECHUS 00 OKpYXKaIOIIeM MHUpPE Kak O €IMHCTBE MPUPOIbI, YEIOBEKa U
oO11iecTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U peleHnH MpoOJieM COXpaHeHHsI IPUPOAHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJI1 COBPEMEHHOM HUMBUIM3ALMU: 00ECII€YeHNs HO BOTO YPOBHS Pa3BUTHUS
MEIUIIMHBI, CO3/IaHUE TNEPCIEKTUBHBIX OHMOTEXHOJOTHH, CIOCOOHBIX pelaTh PEeCcypCcHbIe MNPOOJIEMbl Pa3BUTHSA
YeJI0BEUECTBA, IOMCKA IMyTeH BBIX0/1a U3 TTI00ATIbHBIX SKOJIOTHUECKUX MPOo0IeM 1 00ecieueHus Mepexo/ia K ycTOHuUMBOMY
Pa3BUTHUIO, PAIIMOHAILHOMY HCIIOIb30BAHUIO PUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJOTHYECKUX 3HAHUU B LIENSX MOBBIIICHUS OOIEH KyIbTYphl, ECTECTBEHHO -
HAyYHOW TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIIMOHATHHOW TPaMOTHOCTH oOydarommxcs, GopMupyeMon Mpu
U3y4EeHUU OUOJIOTUH;

NOHUMAaHHE CYHUIHOCTH METOJOB MO3HAHUS, UCMOJb3yEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMbI€ 3HAHUS JJI1 aHAIM3a U OOBSICHEHUS SIBJICHUU OKPYXAIOIIEr0 MUpPa U MPOUCXOISAIIMX B HEM M3MEHEHUH,
yYMEHHE JenaTh 00OCHOBAHHbBIC 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX (PAKTOB M MUMEIOIIMXCS JAHHBIX C LENbIO MOIY4CHHS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTb CaMOCTOSTENIFHO HMCIIOJIb30BaTh OHOJOTMYECKHE 3HAHUS AJe1 pCHICHHA HpO6J'IeM B PpCalIbHbIX
JKU3HCHHBIX CUTYAIUAX;

OCO3HAaHHUC I CHHOCTH Haquoﬁ ACATCIIbHOCTH, T'OTOBHOCTb OCYHICCTBJEATL IIPOCKTHYIO M HCCJICIOBATCILCKYIO
ACATCIIbHOCTD HHAUBHUAYAJIbHO W B I'PYIIIIC,

TOTOBHOCTH ¥ CITOCOOHOCTH KHCIIPCPLIBHOMY O6p&30BaHI/IIO u CaMOO6paBOBaHI/II-O, K aKTUBHOMY IIOJIYYCHHUIO HOBBIX
3HAHWUM 110 OMOJIOTHUH B COOTBETCTBHUU C JKU3HEHHBIMHU HOTpe6HOCT$IMH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenmerHble  pe3yibTaThl OCBOEHHMsSI yueOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUYMMBbIE IS
(GopMHUpPOBaHUS MHPOBO33PEHUS O0YYAIOMIMXCS MEKIUCIUILUTMHAPHBIE (MEXIpEeIMETHbIE) OOIIeHayYHbIE TOHATHUS,
OTpaXKaroIHe eJIOCTHOCTh HAYYHOU KapTUHBI MUpPA M CIIEHU(PHUKY METOI0B MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPTHs, sIBJICHUE, POLIECC, CUCTEMA, HAYYHbIH (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCJENOBaHHE, HAOIIONEHUE, W3MEpPEHHE, JKCIEPUMEHT W JpYyrue); yHUBEpCalbHbIE yueOHbIE IEHCTBUS
(mo3HaBaTeNnbHbIE, KOMMYHHMKATUBHBIC, pErYJISATUBHbBIE), oOecrneunBaomme GopMupoBaHue (YHKIMOHAIHHOM
IPaMOTHOCTH U COIMAILHOM KOMIIETEHIIMU OOYYaIOUMXCS; CIOCOOHOCTh OOYYaIOUMXCSl HCIOJIb30BaTh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAaHUS M YHUBEpCAIbHbIC y4eOHbIE [EHCTBUS B IO3HABATEIHLHOU U
COLIMAIbHOM IPAKTHUKE.

B pesynbrare wusydeHuss OuOJOTMM Ha YpPOBHE CpEAHEro ooOmero oOpa3oBaHusi y oOydaromierocss OyayT
copMupOBaHbl TO3HABATEIbHBIE YHHBEpPCAJIbHbIE YYeOHbIE JEUCTBUSA, KOMMYHUKATHBHbIE YHUBEPCAIbHbBIC Y4eOHBIC
JEUCTBYSI, PETYISITUBHBIE YHUBEPCAIbHBIC YUeOHbIC ACHCTBHSI, COBMECTHAS 1€ TELHOCTD.

MeranpeameTHbie pe3ylbTaTbl OCBOSHHSI POTPAMMBI CPEIHEr0 00IIero 00pa3oBaHus JOJDKHBI OTPAXKaTh:

OgiiajleHHe YHHBEPCAJBLHBIMH Y4€OHBIMH MO3HABATEJIbHBIMH J1€/iCTBUAMM:

1) 6a30Bble JJOTHYECKHE JIeliCTBUS:

CaMOCTOSITENIbHO (POPMYIMPOBATh U AKTYaTM3UPOBAThH NMPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



UCIOJIb30BaTh MPU OCBOCHMM 3HAHUA MPUEMBI JIOTUYECKOTO MBINUICHUS (aHaliu3a, CHUHTE3a, CPaBHEHUS,
Kinaccuukanyy, 0000IIEeHNs), PaCKPhIBaTh CMBICI OHMOJOTHYECKHUX TMOHSATHH (BBIACIATh MX XapaKTepHBIE Mp M3HAKH,
YCTaHaBJIMBATh CBS3U C APYTUMHU MOHITUSIMH );

OIPENCIATh LENU NEATEIbHOCTH, 3aJaBas IapamMerpbl U KPUTEPUU UX IJOCTUKEHUS, COOTHOCHUTH PE3YJIbTAThI
JICATEIIbHOCTH C ITIOCTABJICHHBIMU LICIISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TTOHATHS A1 00BsICHEHUS (DAKTOB U SBJICHUM KUBOW TIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHAYKTHBHBIC, NCIYKTUBHBIC, [0 AHAIOTHHU), BBISBIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBIICHUSAX, (DOPMYIUPOBATH BHIBOIABI M 3AKITIOUCHUS;

MMPUMEHSTh CXEMHO-MOJEIbHBIE CPEICTBA JJIsI TPEICTABJICHUS CYIIECTBEHHBIX CBSI3€d M OTHOIICHUN B U3Y4a€MbIX
OMOJIOTHUYECKUX OO0BEKTax, a TaKKe MPOTUBOPEUHMM PA3HOTO POJa, BBISBICHHBIX B Pa3IMYHBIX HWHOOPMAIIMOHHBIX
HCTOYHMKAX;

pazpabaTpiBaTh IUIAH PEHICHUS TMPOOJEMBbI C Y4ETOM aHaM3a HMEIONMXCS MaTepHAbHBIX UM HEeMaTephalbHBIX
pECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEILHOCTh, OLICHHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM, OLICHUBATh PHUCKHU
MOCJIC/ICTBUM JI€SITEIHLHOCTH,

KOOPJMHUPOBATh M BBHITIOJHATHE pabOTy B YCIOBHUSAX PEATbHOTO, BHUPTYaJIbHOTO W KOMOWHHPOBAHHOTO
B3aMMOJICUCTBUS

pa3BUBATh KPEATUBHOE MBINUICHUE TIPH PEIICHUN KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEI0BATENbCKIE HeiCTBHA:

BJIAJICTh HABBIKAMH Yy4E€OHO-HCCJIEIOBATENbCKOW M TPOCKTHOU NEATeIHbHOCTH, HaBBIKAMH Pa3peIICHHUs MPOOJeM,
CIIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSATEIILHOMY MOUCKY METOJIOB PEIICHUS MPaKTUYECKUX 3a]ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJOB MO3HAHMUS;

UCIOJIb30BaTh Ppa3U4YHbIE BUJBI JCATEIHHOCTH IO TIOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpIpETaluH,
peoOpPa3oOBaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYaIMAX, B TOM YMCJIE MPU CO3JaHUU YU4E€OHBIX U COLUATbHBIX MPOEKTOB,;

dbopMHUpOBaTh HAYYHBIN TUIl MBIIIUICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU MOHSATUSIMHU U METOJIAMU;

CTaBUTh U (GOPMYJIMPOBATh COOCTBEHHBIE 33/1a4X B 00pa30BaTEILHOM JIEITEILHOCTH U )KU3HEHHBIX CUTYAIIUSIX;



BBISIBJISITh MPUYHWHHO-CJICJICTBEHHBIE CBSA3U U aKTYyATM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3y €€ pEIIeHMs], HaX0 UTh
apTyMEHTHI JJIs I0Ka3aTelbCTBa CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

AHAJIM3UPOBATH TIOJYYECHHBIC B XOJIC PCIICHHS 3aJaud PE3YNIbTaThl, KPUTUYECKH OILIEHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHNE B HOBBIX YCJIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIHsIM, OI[CHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITH II€JICHAPABICHHBIN MMOUCK MEPEHOCA CPEACTB M CTIOCOOOB JIEHCTBUS B MPO(ECCUOHATIBHYIO CPEAY;

YMETh MEPEHOCUTH 3HAHKSI B ITO3HABATEIbHYIO U MPAKTUIECKYIO 001aCTH KUZHECATSIIbHOCTH,

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WJEH, TpejiaraTh OPUTHHAIBHBIC TOJIXOJBI M PEIICHHS, CTaBUTh NMPOOJIEMBbI W 3aJ1ayw,
JOTYCKAIOIIHE AJIbTEPHATUBHBIC PEIICHNS.

3) padora ¢c uHpopManue:

OPHUEHTUPOBATHCSI B PAa3JMUYHBIX HUCTOYHUKAX WHGPOpMAIMKU (TEKCTe y4yeOHOTO MOCOOHs, HAY4YHO -TMIOMYJIIPHOU
JauTeparype, OMOJIOTHICCKUX CIIOBapSAX W CIPAaBOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
UHPOPMAIIMIO Pa3IMIHBIX BHJOB W (OPM TPEACTABICHHS, KPUTHUECKH OIICHWBAaThH €& JOCTOBEPHOCTh U
HETPOTHBOPEUNBOCTb;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IWYHbIE METOIBI IIPH TTOMCKE U 0TOOPE OMOJOTHUECKOM HH(POPMAITUH,
HEO0OXOIMMOM IS BBITIOJTHEHHSI yU4eOHBIX 3a/1a4;

IpUOOpETaTh OTBIT UCTIOIH30BAHMS HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPIIICHCTBOBATE KYJILTYPY
AKTUBHOTO MCTIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSTEIbHO BIOUPATh ONTUMATIbHYIO (hopMy MIpEACTaBICHUs OUoJorndecko nHpopmanuu (cxeMbl, Tpadukmy,
JMarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOe);

WCIIOJIb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEACTBA MpU paboTe ¢ OWojormueckoil mHGOpMAIUe: MPUMEHSITh
XUMHYECKHUE, (PU3NIECKHE M MaTeMaTHIECKUe 3HAKU U CUMBOJIBI, JOpMYJIbl, aOOpeBHaTypy, HOMEHKIIATYPY, HCTIOJIb30BATh
¥ TIpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMIECKHUE CPECTBA HATISTHOCTH;

BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3alUTH HH(OPMAIUH, HTHPOPMAIIMOHHON 0€30MMacHOCTH JTUIHOCTH.

OBiajieHHe YHHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH /1€ HCTBUAMM:

1) oOmenue:



OCYILECTBJIATh KOMMYHHMKAIIMM BO BC€X c(epax >KU3HU, aKTUBHO Y4YacTBOBAaTh B JAMAJIOTe WIM JUCKYCCUHU IO
CyIIECTBY OOCYXKIaeMoill Tembl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATh CYXACHHS OTHOCUTEILHO BBIIOJHEHUS
npeajaraéMoy 3a1auu, y9UThIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3ULUHI APYTUX YYaCTHUKOB IMAJIOTa WIN JUCKYCCHUH);

pacrio3HaBaTb HEBepOalbHbIE CPEACTBAa OOILIEHHWS, MOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, IMPEANOCHUIOK
BO3HUKHOBEHUSI KOHIMKTHBIX CUTYalluld, YMETh CMATYaTh KOH(MIUKTBI U BECTH NEPETOBOPHI;

BJIQJIETh Pa3JIMYHBIMU CIIOCOOaMU OOILIEHHS U B3aUMOACUCTBUS, IOHUMATh HAMEPEHUS JPYTUX JIOeH, IPOSBISATh
YBKUTEIBHOE OTHOIIIEHUE K COOECEAHUKY U B KOPPEKTHOU popme POopMyIUpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraThb CBOIO TOUKY 3PEHMSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAIbHOM paOOThl MPU pELICHUH OMOTOTHYECKON
npo0OJieMbl, 00OCHOBBIBaTh HEOOXOJUMOCTh NMPUMEHEHUS! TPYNIOBBIX (HOPM B3aUMOJCUCTBUS MPHU PEHICHUU y4eOHOM
3a/1a4u;

BBIOMPATh TEMAaTUKY U METObI COBMECTHBIX IEUCTBUIM C y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEM KaXKIOTO UJieHa
KOJUICKTUBA,;

NPUHUMATh IEJTd COBMECTHOM JESTEIbHOCTU, OPTaHW30BbIBATh U KOOPIUHUPOBATH ACUCTBUS MO €€ JOCTUKEHHIO:
COCTaBJIATH IUIAH JACHCTBHM, pacrpeaeisaTh POJU ¢ Y4ETOM MHEHHUN YYaCTHHUKOB, 0OCYXKIaTh PE3yJIbTaThl COBMECTHOM
paboTHI;

OLICHUBaTh Kau€CTBO CBOEr0 BKJAJa M KaXJOT0 y4yaCTHUKAa KOMaHIbI B OOLIMI pe3yibTaT mo pa3paboTaHHBIM
KPUTEPUSIM;

IpENJIaratb HOBbIE IPOEKTHI, OLIEHUBATh UAEH C IO3UIIMA HOBU3HBI, OPUTMHATBHOCTH, MPAKTUYECKO i 3HAYUMOCTH;

OCYILECTBJIATh INO3UTUBHOE CTPATETMYECKOE IOBEIECHUE B PA3JIMYHBIX CHUTyallUAX, MPOSBIATH TBOPYECTBO M
BOOOpaXkeHne, ObITh MHUIIMATUBHBIM.

Ogi1aleHHe YHHBEPCAJbHBIMH PeryJATUBHBIMU AeiC TBUAMM:

1) camoopranu3anus:

UCII0JIb30BaTh OMOJOTUYECKUE 3HAHUS JJIsI BBISIBIICHHSI IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYALIUAX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUM 1IEJIEBBIE U CMBICJIOBBIC YCTAHOBKH B CBOMX JIEHCTBUAX M MIOCTYIIKAX 110
OTHOILEHHIO K dKUBOW MPUPOJIE, CBOEMY 3J0POBbIO U 3I0POBbIO OKPYKAIOIIUX;



CaMOCTOSTENbHO OCYIIECTBIISITh O3HABATEIbHYIO JACSITEIbHOCTD, BBISABISATH IPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHbIE 337]a4l B 00pa30BaTENbHOM 1€ATEILHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHUs MpOOJEeMbl € YYETOM MMEIOIIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN U PEATIOYTEHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

paclMpsTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX PEINOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBaTh (POPMUPOBAHMIO U TMPOSIBICHUIO IIUPOKOW APYAUIMU B PAa3HBIX 00JIACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATh CBOM 00Pa30BaTENILHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LETSIM;

BJIAJIETh HAaBBIKAMH TI03HABATENIbHOW pe(IEKCHU KaK OCO3HAHUSA COBEPIIAEMBIX JEHCTBUNA U MBICIUTEIbHBIX
MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM, UCTIOJIb30BaTh MPUEMBI pedIeKCHH JJIsl OLIEHKU CUTYaIluu, BEIOOpa BEPHOTO
peLICHUS

YMETh OLIEHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUYKEHUIO;

IIPUHAMATh MOTHUBBI M apPIyMEHTHI APYTUX IIPU aHAINA3E PE3YIbTAaTOB JAEATEIbHOCTH;

3) npunsTHe ceds U IPYrux:

OPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKU U IOCTOMHCTBA,

IIPUHAMATh MOTHUBBI U apPIyMEHTHI IPYTUX IIPU aHAINU3E PE3YyIbTAaTOB AEATEIbHOCTH;

NpHU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIIUH IPYTOTO YEIOBEKA.



HPEIMETHBIE PE3YJIBTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUSA COJEpX aHMs ydeOHOro mpeamera «buonorus» Ha yriy0iaéHHOM ypOBHE
OPHUEHTHUPOBAHbI Ha obecTieueHrne MpoUIbHOTO 00ydeHusT oOydarommxcsi Ononorud. OHU BKIIFOYAIOT: CHICIU(pHUIECKIE
11 OMOJIOTUH HAy4YHbIe 3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUM MO0 OCBOEHUIO, HHTEPIIPETALIMU U TPeoOpa30BaHUIO 3HAHUI,
BUJIbI JICATEIHLHOCTH MO TMOJYYCHHIO HOBBIX 3HAHWH M MX MPUMEHEHUIO B PA3IMYHBIX y4EOHBIX, a TAK)KE B PEaTbHBIX
KU3HEHHBIX cuTyanusax. [IpeqMeTHbie pe3ysbTaThl IPEICTaBICHBI 10 TOAaM U3YICHHUS.

[IpenmeTHbIe pe3ysibTaThl OCBOEHUS yueOHOTro npeamera «buonorus» B 10 kaacce 1OKHBI OTpaXKarTh:

c(hOpMHUPOBAHHOCTHh 3HAHUH O MECTE€ W POJM OUOJOTMU B CHUCTEME ECTECTBEHHBIX HayK, B (pOpMHUpOBaHUU
CCTCCTBCHHO-HAYYHOW KapTHHBI MHpa, B T[IO3HAHWM 3aKOHOB TMPHUPOALI W PEIICHUH MPOOJIeM paldOHATLHOTO
OPHUPOIOTIOIB30BaHNSA, O BKJIA/IE POCCUNUCKUX U 3apYOESKHBIX YUEHBIX B pa3BUTHE OMOJIOTUY;

BJIQJICHUE CUCTEMOM OMOJIOTMYECKUX 3HAHMM, KOTOpask BKIIFOYAET: OCHOBOIOJAraloupe OMoa0r "4€CKUe TEPMHUHBI U
noHATUS  (KU3Hb, KJETKA, OpPraHu3M, MeTa0oJIM3M, TOMEOCTa3, CaMOpPEryisilus, CaMOBOCIIPOU3BEACHHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U pa3BuTHE), Ouosnormyeckue teopuu (kierounass teopus T. IIBanna, M.
[neitnena, P. BupxoBa, xpomocoMHas Teopust HacyieAcTBeHHOCTH T. Moprana), yuenust (H. 1. BaBunoBa — o nieHtpax
MHOT000pa3usi U MPOUCXOXKIAEHUS KYyJIbTYPHBIX PAacTEHHil), 3aKOHbBI (€AIMHOOOpa3usi MOTOMKOB IMEPBOTO MOKOJICHUS,
pacIleryieHHs, YUCTOTHl TaMeT, He3aBUCUMOTo HaciienoBaHust I'. MeHjensi, roMOJIOTHYECKHUX PSAIOB B HAC JIEICTBEHHOM
n3menunBocTy H. WM. BaBuiosa), mpuHITUIIEI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAYYHOTO TMO3HAHUS, UCTOJIb3yEMbIX B OMOJIOTUYECKUX HCCIICTOBAHUAX KUBBIX
00BEKTOB (OMUCaHUE, U3MEPECHHE, HAOJIOICHNE, YKCTIEPUMEHT);

YMEHHUE BBIJCIATh CYNIECTBEHHBbIC NPHW3HAKU: BUPYCOB, KIETOK MPOKAPUOT W DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHUCJIe OaKTepuil, TpUOOB, pAaCTEHU, JKUBOTHBIX U YEIIOBEKA, CTPOCHHSI OPTAaHOB U
CHCTEM OpraHOB pPACTEHHM, XKUBOTHBIX, YEIOBEKa, MPOIECCOB KUIHEACATEILHOCTH, MPOTEKAIOIIUX B OpraHu3Max
pacTeHuil, )KUBOTHBIX M YEJIOBEKA, OMOJIOTHUECKUX MPOIIECCOB: 0OMEHA BEIIECTB (METa00JIM3M), MPEBPAIICHUS SHEPTHH,
OpokeHMSI, aBTOTPO(HOTO W TETepOTPO(PHOrO THUIIOB NHTaHMS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo3a,
ramMeToreHe3a, SMOpHoreHes3a, MOCTIMOPHUOHAIBHOTO PA3BUTHUS, PA3MHOXKEHUS, MHIUBUIYaIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMO/IEHCTBUS T€HOB, FETEPO3UCa, UCKYCCTBEHHOTO 0TOODA;



YMEHHUE YCTaHaBIHMBATh B3aUMOCBS3U MEXKIY OPTraHOMJIaMU KJIETKU U UX (PYHKIHUSIMH, CTPOEHHEM KIIETOK Pa3HBIX
TKaHel 1 uX QYHKUUSMU, MEXKIYy OpraHaMy U CUCTEMAaMU OPTaHOB y PACTEHUH, )KMBOTHBIX U U€JIOBEKa U UX (DYHKIUSIMHU,
MEXKIYy CUCTEMaMU OPraHOB M UX (QYHKUIUSMU, MEXAY dTanmaMud OOMEHa BEIIeCTB, ATallaMH KICTOYHOTO IMKIA U
KU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMd SMOPUOHAIBHOTO Pa3BUTUSA, TEHOTHIIOM M ()EHOTUNOM, (DEHOTUIIOM H
daxTopamu cpeqibl OOUTaHMS;

YMEHUE BBISBISATH OTIMYUTEIbHBIC PU3HAKK KUBBIX CUCTEM, B TOM YUCJIE PACTCHUH, )KUBOTHBIX M YEIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJIOTMYECKYI0 TEPMUHOJIOTHIO W CHUMBOJIMKY IS
JI0Ka3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

yYMEHHUE pelarb OWOJIOTMYECKHUE 3a1aud, BBISIBIATH NPUYUHHO-CIICACTBEHHBIE CBS3U MEXKIY HCCIEAYEMbIMU
OMOJIOTUYECKUMU TIPOLIECCAMU U SIBJICHUSIMU, JIeTIaTh BHIBOJIBI M IPOTHO3BI HA OCHOBAHHH TOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJHATH JIAOOPATOPHbIE M MPAKTUYECKHE paboThl, COOJIOAaTh MpaBWia MpU paboTe ¢ Y4eOHBIM U
J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUTIOTE3bI, IPOBEPSATH UX IKCTICPUMEHTAIBHBIMU CPEICTBAMU, POPMYIHPYS 1eTh UCCIICIOBAHMSI,
AHAIM3UPOBATH MOJTy4EHHBIC PE3YIbTATHI U JIEJIATh BHIBOIHI;

YMEHHE y9acTBOBaTh B Y4€OHO-MCCIIEA0BATEIHCKON paboTe 0 OMOJIOTHH, SKOJIOTHH U MEIUIIUHE, TPOBOIUMON Ha
0a3e IMIKOJLHBIX HAYYHBIX OOIIECTB, M TMYOJIMYHO TIPEACTABISATH TOJYyUYEHHBIE PE3YyNbTaThl HA YYCHUYECKHX
KOH(EpCHINSIX;

YMEHHUE OIICHUBAaTh OSTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCJEIO0BaHUH B 00JaCTH OHWOJOTMM W MEIMIIMHBI
(KJIOHMpOBaHUE, MCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HANpaBICHHOE HW3MEHEHHE T'€HOMa U CO3JlaHHE TPAHCTEHHBIX
OPraHu3MoOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BBIOOp Oymymiel mpodeccHoHAILHON ACSITENLHOCTA B 00JIaCTH OMOJIOTHH,
MEIUILIMHBI, OWOTEXHOJOTUH, BETEPUHAPHUM, CEIbCKOTO XO3sICTBa, MUIIEBOW MPOMBILUIEHHOCTH, YIIyOJsTh
MO3HABATENbHBIA MHTEPEC, HAMpaBJICHHBbIH HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH MpOodecCur U TPOJOJLKCHUE
OMOJIOTHUECKOTO 00pa30BaHusl B OPraHU3aLUAX CPEAHETO MPO(ECCUOHATBHOTO U BBICIIETO 00pa30BaHusl.



TEMATUYECKOE INTAHUPOBAHUE
C YKa3aHUEM KOJINYECTBA AKAJIeMUYEeCKHAX YaCO0B, OTBOJMMbIX HA OCBOCHHE KAKI0il TeMbI Y4e0OHOI0 NMpeAMeTa,
yueOHOro Kypca (B TOM YHCJIe BHEYPOUHO M 1eATEJIbHOCTH), y4€0HOTr0 MOY 151,  BO3MOKHOCTDH HCII0JIH30BAHUSA 110
3TOM TeMe IeKTPOHHBIX (HU(PPOBBIX) 00pPa30BaATEIbLHBIX PECYPCOB

10 KITIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U JuieKTpoHHBbIE (U poBbIE)
KonTpoJbHbIe IIpakTH4eckne
n/n TeM NPOrpaMMBblI Bcero o0pa3oBaTeJbHBIE peCcypchbl
padoThbI padoThbI
5 1 bu6motexka [IOK
MOJIOTHSI KaK Hayka
Ve https://m.edsoo.ru/741c292
JKuBble CUCTEMBI U UX 5 bu6moteka [IOK
U3y4yeHue https//m.edsoo.ru/7f41¢c292
bu6moteka [IOK
b 2 0.5
HOTOTIL IOIETIE https://m.edsoo. ru/7f41c292
XuMHu4eckass OpraHu3anus 10 1 bubmuotexa LIOK
KIIETKH https://m.edsoo.ru/7f41¢c292
C 3 5 bu6mmoreka [IOK
TPOCHHE H QYHKIMH KICTICH https://m.edsoo.ru/7f41¢c292
Obmen Bewects 1 9 1 bubmmnorexa [IOK
NPCBPAIIERHC SHCPTHH B https//m.edsoo.ru/7f41¢c292
KJIETKE
H .
acieAcTBeRa 9 05 https//resh.edu.ru/subject/lesson/5352/sta
Hfl(bopMauH;I U peanu3anus . /295780/
€€ B KIIETKE




bub6mmoreka [IOK

8 JKHSHEHHEIA LHIT KICTKA 6 . https://m.edsoo.ru/7f41¢c292
9 Crtpoenue u GyHKIMT 17 15
OpraHHU3MOB
10 PazMHOXeHUE U pa3BUTHE 8 15 bubnmnorexa [IOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
11 lec{e"em:a ; HaZI;a © ) 05 bubnmnorexa [IOK
H TBEHHOCTH H :
e https://m.edsoo.ru/7f41¢c292
W3MEHUYHMBOCTH OPTAaHU3MOB
12 3aKOHOMEPHOCTH 10 1 bubnuoreka [IOK
HAaCJIEICTBEHHOCTH https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH 5 1 bu6muorexka [IOK
W3MEHUYUBOCTHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
14 Fenernka wesopexa 3 05 https://m.edsoo.ru/7f41¢c292
bu6aunoreka [JOK
15 C 4 1
CAICKIIIA OPTATHEMOB https://m.edsoo.ru/7f41¢c292
16 buorexnomnorus u 4 bubmmoreka [IOK
CHHTETHYCCKAs OMOJIOTHSI https://m.edsoo.ru/7f41c292
17 PezepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB 102 13

I10 ITPOI'PAMME




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
JlaTa
Ne Koutpoas | IlpakTuuec uup posbie
Tema ypoka Bce H3y4eH
n/n HBIC KHe o0pa3oBaTeJIbHbI
ust
ro padoThI padoThI € pecypchl
buonorus kak
1 KOMILJICKCHAs HayKa U 1 04.09 Bu6mmoreka LIOK
KaK 4aCTb COBPEMECHHOI'O httpsj/ m.edsoo.ru
obuiecTa /8636122
JKuBbIe CHCTEMBI M X https://m.edsoo.ru
07.09
2 CBOWCTBa ! /863e632a
3 YpoBHEBast OpraHu3aIms 1 08.09
JKUBBIX CHCTEM
HcTopust oTKpbITHA 1 bubnuoreka LIOK
4 U3YYCHUS KICTKH. 1 11.09 https://m.edso00.ru
Knerounas teopus [863e6€88
MeToapl MOJIEKYIISIPHOU bubmuotexa LIOK
U KIETOYHON OMOJIOTHH. https://m.edso00.ru
[Tpakrrueckas padota /863e6122
Nel «/l3yderie METOTOB https:/m.edsoo.ru
= By . /8636564
5 KIETOYHON OMOJIOTHU 1 05 14.09
(xpomaTtorpadws,
anekrpodopes,
middepeHnaIbHOoe
neHTpudyrupoBanue,
[TLIP)»
XUMHYECKUM COCTaB
6 1 15.09 bub6mmoreka [IOK
KICTKU
o https://m.edsoo.ru
WHEpaITbHBIC BEIIECTBA /863667 4e
7 KIIETKH, UX 1 18.09
Ouoornyeckas poib
Opranuyeckue BeIecTBa
KICTKU — OCJIKH. bubmoreka [IOK
3 Jlaboparophas paboTa 1 05 21.09 https://m.edsoo.ru
Nel «O0HapyxeHue /863e6b72
OEJIKOB C IIOMOIIIBEO
Ka4eCTBEHHBIX PEAKIIHI» bubamnorexa LIOK
CBoiicTBa, https://m.edsoo.ru
9 KIacCH(UKAIIUS U 1 22.09 /863e6b72
GyHKIMH OEeTKOB



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

Oprannyeckue BeecTBa

bu6maunoreka [JOK

25.09
10 KIETKH — YIJIEBOJIBI https://m.edsoo.ru
o /863e6870
11 praHUYECKHE BEIeCTBA 28,09
KIETKU — JIUTIHIbI
HyxnenHoBbIe KUCTOTHI.
JIHK u PHK.
JlaboparopHas pabota
12 No2 «ccnemoBanue 05 29.09
HYKIEUHOBBIX KHCIIOT,
BBIJICIICHHBIX U3 KIIETOK
pa3UYHBIX
OPTaHH3MOBY bubmorexa LIOK
https://m.edsoo.ru
Ctpoenune u QyHKIIUH
/1863e6d5c
AT®. [Ipyrue
13 02.10
HYKI1e03uATpr PochaTe
(HT®)
Cexsenuposanue JIHK.
14 MeTtob TEeHOMUKH, 05.10
TPAHCKPUTITOMHKH,
IPOTEOMHKH
15 Meronbl CTPYKTYpHOH 06.10
Oounonoruu
Tumbl KIETOK. https://resh.edu.ru
16 IMpokapuoTuveckas 09.10 /subject/lesson/53
KJIEeTKa 83/start/153371/
C bu6mmoteka [IOK
Tpoerue . https://m.edsoo.ru
JyKapUOTUYECKOI
KJ};I;T:;I/I [IpakTnueckas /86326110
17 Ne2 aéoTz avierme 0.5 12.10 https//m.edsoo.ru
P e /8636716¢
CBOMCTB KIIETOYHOM
MEMOpaHbBI»
18 IloBepxHOCTHBIN 13.10
anmnapar KIeTKH
o 5 bu6mmoreka [IOK
AHOMCMOPARHPBIC https//m.edsoo.ru
l(z[pFaHOI/II[BI KJIGTKIg. 1863660
19 ngaKgquKaﬂ pabota 0.5 16.10 https://m.edsoo.ru
22 (ByHerme ' ' /863e716¢

JABHKCHUA U TOITIJIA3MbI
B PACTUTCIILHBIX
KIIETKax»




20

IlosryaBTOHOMHBIE
OpraHOU /bl KIETKU:
MUTOXOHJPUH,
IJIACTHTBI.
JlaboparopHas padota
Ne3 «Mccnenosanue
nJ1a3Moimn3a u
JETUIa3MOoIN3a B
PaCTUTEIBHBIX KIETKAX»

0.5

19.10

21

HememOpanHbie
OPTaHOMU BT KITETKH

20.10

22

Crtpoenue u QyHKIUH
sapa

23.10

bu6mmoreka [IOK
https//m.edsoo.ru
/863e6ff0
https://m.edsoo.ru
1863e716¢

23

CpaBHuTENbHAA
XapaKTepUCTUKA KIETOK
JYKapHOT.
JlaGopartopHas paboTa
Ne4 «3yuenue
CTpOEHUS KIIETOK
Pa3IuYHBIX
OpPTraHU3MOB»

0.5

06.11

https://resh.edu.ru
/subject/lesson/38
47/start/8616/

24

Accumunanug u

TV CCUMUJISILIUS — JIBE
CTOPOHBI METAa00IM3Ma.
Tumbl 0OMeHa BEIECTB.
JlaGopaTopHas pabota
No5 «M3yuenne
KaTAJINTUYECKON
aKTUBHOCTH (pepMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTaJia3bl)»

0,5

09.11

bu6mnoreka [IOK
https://m.edsoo.ru
1863e766¢

25

depMeHTaTUBHBIN
XapakTep peaxkuuiu
KIETOYHOTO
MeTaboIn3Ma.
JlabopaTtopHas pabota
Ne6 «3yuenue
dbepMEHTATHUBHOTO
paciierieHus
HepOKCH/ia BOJOPOa B
pPacTUTETBHBIX U
KUBOTHBIX KIIETKAX»

0.5

10.11

bu6mmoteka [IOK
https://m.edsoo.ru
/863e766¢




26

benku-akruBaTopsl u
OCIIKU-UHTHOUTOPHI

13.11

27

ABTOTpOGHBIHN THIT
oOMeHa BEIECTB

16.11

28

dorocunTes

17.11

29

XeMOCHUHTE3.
JlabopaTtopHas pabota
Ne7 «CpaBHeHue
nporeccoB GoTocuHTE3a
U XeMOCHHTE3a»

0.5

20.11

bu6mnoreka [JOK
https://m.edsoo.ru
/1863e7c98

30

Ana’poOHBIC
opranu3Mbl. Bubl
OpOKeHHUSL.
JlaGoparopHas paboTta
No8 «CpaBHeHue
IPOLIECCOB OPOKEHUS U
TIBIXaHUSDY

0,5

23.11

31

AspoOHBIE OPTaHU3MBI.
OTanbl 3HEPreTUYECKOTO
obmMeHa. DHeprus
MeMOpaHHOTO IpaJiueHTa
npotoHoB. Cunte3 ATD:
PaboTa nmpoTtonHOMI
AT®-cunTa3b1

24.11

bubmoreka [IOK
https://m.edsoo.ru
/863e7aae

32

O06001meHNEe U
cucTeMaTH3aIus 3HaHUH
o Teme "OOMeH
BEILECTB U MPEBpAICHUE
SHEpruu B KieTke"

27.11

33

Peaxuuu marpuanoro
CHHTE3a

30.11

34

Tpanckpunuus —
MaTtpuuHbIi cuate3 PHK

01.12

35

TpaHcnsus u e€ Tansl

04.12

36

Komuposanue
aMUHOKHUCIOT. Poib
pubocoMm B OMOCHHTE3E
Oenka

07.12

37

Opranuszanus reaoma y
MPOKAPUOT U FYKAPUOT

08.12

38

MounekyinsipHbie
MEXaHU3MBbI IKCIIPECCUN

11.12

bubmmoteka [IOK
https://m.edsoo.ru
/1863e796e




T€HOB Y 3YKapHoT

39

Bupycer —
HEKJIETOYHbIE (POPMBI
’KH3HHU U OOJIUTaTHLIE
Mapa3uTHI.
[Ipakrtuyeckas pabdorta
Ned «Co3pganue Moaenu
BUpYCa»

0.5

14.12

40

BupycHpie 3a0oneBaHus
YeJIOBeKa, KUBOTHBIX,
pacTeHui

15.12

bu6mmotexka [IOK
https://m.edsoo.ru
/1863e7540

41

Haunorexaomnornu B
OHUOJIOTUY U MEIULIMHE

18.12

https//resh.edu.ru
/subject/lesson/39
39/start/105165/

42

KUsHEeHHBIN UK

KIICTKH

21.12

43

MaTtpuyHbIi CUHTE3

JIHK

22.12

44

XPpOMOCOMBI.
JlaGopartopHas paboTta
N9 «3yuenne
XpOMOCOM Ha TOTOBBIX
MHKpOIIpenapaTax»

0.5

25.12

bubmmoteka [IOK
https://m.edsoo.ru
/863e7dc4

45

JleneHue KIeTKM —
MHTO3

28.12

46

Tumsl KIETOK.
Kapuoxunes n
IIUTOKHUHE3.
JlabopaTtopHas pabota
Nel0 «HaOmronenune
MHUTO3a B KJIETKax
KOHYHMKa KOpellka JTyKa
(Ha TOTOBBIX
MUKpOIpenaparax)»

0.5

29.12

47

O0001menne u
CHCTEMAaTH3aIUs 3HaHUI
110 TeMaM
"HacnenctBennas
nHpopManus u
peam3anus ee B

"o

kieTke", "YKu3HeHHBIN
LUK KIeTKA"

11.01

bu6mmoreka [IOK
https//m.edsoo.ru
/863e7dc4




Opranusm Kak eJuHOE

48 12.01
enoe
TkaHU pacTeHHUi.
49 JlabGopaTtopHas pabota 05 15.01
Nell «M3yuenue TkaHewn
. https://resh.edu.ru
pacTeHui .
/subject/lesson/10
TkaHUW KUBOTHBIX U
06/
YeII0BEKa.
50 ﬁaf;p(aHTopHaﬂ pabota ) 0.5 18.01 https/resh.edu.ru
2o «isyrenne Traen /subject/lesson/24
KUBOTHBIX» 59/main/
Opranbl. CucreMbl
opraHoB. JlaboparopHas
51 pabota Nel3 «3yuenue 0.5 19.01
OpraHOB IIBETKOBOTO
pacTeHus»

52 Omnopa Tena opraHu3MoB 22.01 https://resh.edu.ru
53 25 01 /subject/lesson/24
JIBU>KEHME OPraHU3MOB : 87/main/

54 [luTanue opraHM3MOB 26.01
[TuTanue MO3BOHOYHBIX https://resh.edu.ru
. [subject/lesson/24
55 YKUBOTHBIX 29.01 ]
[MumeBapuTenpHas 93/start/
cHCTEeMa YelIOBEeKa
56 JlpIxaHME OpraHu3MOB 01.02 https:/resh.edu.ru
JIpIXaHHE TO3BOHOYHBIX /subject/lesson/22
57 02.02
KHUBOTHBIX M YEJIOBCKA 18/start/
58 TpaHcriopT BelecTB y 05.02
OPTaHMU3MOB https://resh.edu.ru
KpoBeHnocHas cucrema /subject/lesson/24
59 MIO3BOHOYHBIX 08.02 89/start/
YKUBOTHBIX M Y€TIOBEKA
Bouienene https://resh.edu.ru
60 o raHmMOBy 09.02 /subject/lesson/22
P 17/start/
61 3anmTa y OpraHu3MoB 12.02 https://resh.edu.ru
/subject/lesson/15
62 HNmmynHas cucrema 15.02 J
YesIoBeKa 80/start/
PaznapaxuMocThb u https://resh.edu.ru
63 perysius y 16.02 /subject/lesson/24
OpraHHU3MOB 57/start/




I'ymopanbHas perymauus

https:/resh.edu.ru

64 U DHJIOKPHUHHAS CHCTEMA 19.02 /subject/lesson/24
JKUBOTHBIX M Y€JIOBEKA 58/main/
65 D opMBI pa3MHOXKEHHUS 99 02 bubnuoreka LIOK
OpraHHU3MOB https://m.edsoo.ru
/863e81b6
66 ITonoBoe pa3sMHOKEHUE 26.02 ?;g;:g;'lidsoo' !
bu6munoreka [JOK
https://m.edsoo.ru
67 Meiio3 01.03 /863e71da
https://resh.edu.ru
/subject/lesson/39
27/start/105895/
["ameTorenes.
OO0pazoBanue u
paBBI/ITI/Ij)I HgHOBLIX BuGmorexa LIOK
68 KHETOK' ? 40paTOpHaH 0.5 02.03 https://m.edsoo.ru
padota Nel4 «3yuenue 1863681b6
CTPOCHUS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»
WNu uBuayanbHOE
69 pa3BUTHE OPTaHU3MOB — 05.03
OHTOTEHE3
3aknazka OpraHoB U
70 TKaHEW U3 3apOJIbIIIEBBIX 09.03 bu6munoreka [IOK
JIMCTKOB https://m.edsoo.ru
Pocr u passutue /86368436
SKHBOTHEIX. https//resh.edu.ru
JlabopatopHas paboTa /subject/lesson/56
7 Nel5 «BrisBieHue 05 12.03 30/start/132920/
MIPU3HAKOB CXOJICTBA
3apOJbIIIEei
MTO3BOHOYHBIX
KUBOTHBIX»
Pasmuoxenue u
pa3BHUTHE PACTCHUI.
79 JlabopaTtopHas pabota 05 15.03
Nel6 «Ctpoenue

OpPraHOB Pa3MHOXEHUS
BBICIIMX PACTCHUN»




73

O000mmenne u

CHUCTCMAaTHU3al s 3H aHuM

no reme "CtpoeHue u
byHKIIMH OpraHu3MOB"

16.03

74

Hcropus ctaHOBIEHUS U
Pa3BUTHS TCHETUKN KaK
Hayku. OCHOBHBIE
MOHSATHS U CHUMBOJIBI
TeHETUKU.
JlaGopaTopHas pabota
Nel7 «Jlpo3odmiia kak
O00BEKT TEHETHIECKUX
MCCIIEIOBAaHUI»

0.5

19.03

bu6mmoreka [JOK
https://m.edsoo.ru
/863e8612

75

3aKOHOMEPHOCTH
HacJeJOBaHUs
MPU3HAKOB.
Mounorubpuanoe
CKpELMBaHHE.
[Ipaktuyeckas pabota
Ne5 "Uzyuenne
pe3yabTaTOB
MOHOTHOPHUIHOTO
CKpEIMBAaHUS y
npo30¢uisr”

0.5

22.03

76

IMuTonoruyeckue
OCHOBBI
MOHOTHUOPHUIHOTO
CKpELLBaHU s

23.03

77

AHanm3zupyronee
CKpElLMBaHUE.
Henonnoe
JOMUHHUPOBAHUE

26.03

bu6mmoreka [JOK
https://m.edsoo.ru
/863e8878

78

Jurunbpunnoe
CKpeIMBaHHUE.
[pakruueckas padota
Ne6 «3yuenue
pe3yaBTaTOB
JTUTUOPUIHOTO
CKpEIMBaHUS y
JPO30(HITBDY

0.5

05.04

79

[Hutonornueckue
OCHOBBI TUTHOPHUAHOTO
CKpEIMBAHUS

06.04

bubmoreka [IOK
https://m.edsoo.ru
/863e89a4




80

Crueniennoe
HACJIENOBAHUE
MIPU3HAKOB

09.04

81

XpOMOCOMHas1 TEOpUS
HAaCJIEICTBEHHOCTU

12.04

bu6mmoreka [IOK
https://m.edsoo.ru
/863e8c60

82

T'enernka nmona

13.04

83

I'emoTHnn Kak 1eiocTHas
cucremMa

16.04

bu6mmoreka [IOK
https://m.edsoo.ru
/863e89a4

84

I'eneTnyeckuii KOHTPOJIb
pa3BUTHS paCTEHUH,
YKUBOTHBIX U YEJIOBEKA

19.04

85

N3MmeHunBOCTH
npu3HaKoB. Buapl
U3MEHYUBOCTHA

20.04

86

MomudurannoHHas
M3MEHYHBOCTE

23.04

87

Bapuanuonnsblii psa u
BapUaIlMOHHAS KPUBASL.
JlaGopaTtopHas pabota
Nel8 «MccnenoBanue
3aKOHOMEPHOCTEU
MOTU (P KAITTOHHOM
U3MEHYUBOCTH.
[loctpoenue
BApPUAIMOHHOTO Psifia U
BapuallMOHHOUN KPUBOW»

0.5

26.04

bubmmnoreka [IOK
https//m.edsoo.ru
/863e8efe

88

I'enoTunuueckast
U3MEHYHUBOCTD.
KomOunatusHas
W3MEHYUBOCTH

27.04

89

MyrauuoHnHas
U3MEHYHBOCTb.
[Ipaktuueckas paborta
Ne7 «Myrauuu y
Ipo30¢uIIbl (Ha TOTOBBIX
MHUKpOTIpernaparax)

0.5

30.04

90

3aKOHOMEPHOCTHU
MYTaI[HOHHOTO
npouecca. JMUreHeTHkKa
Y SMUTEHOMHUKA

03.05

bubmmnoreka [IOK
https//m.edsoo.ru
/863e8efe

91

O000mEenne u

04.05

bu6munoreka [JOK




CUCTEMATH3alus 110 TEME
'Teneruka - HayKa O
HACJIEICTBEHHOCTH U
M3MEHUYMBOCTHU
OpraHu3MoB"

92

I'eneTuka yenoBexa.
[Ipakrudeckas pabota
Ne® «CocraBiienne u
AHAJIU3 POJIOCIOBHOMN»

07.05

93

Mertopl MEIUITMHCKOM
T€HETUKHU

10.05

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

94

3HaucHHE MCHHHHHCKOﬁ
TCHCTHKU B
nNpeaAOTBpAICHUN U
JCYCHHNU ICHCTUYCCKUX
3a00JIEBaHHI YeIOBEKA

11.05

95

OCHOBHBIE TOHATHS
CEJICKI[UU.
JlabopaTtopHas pabota
Nel9 «M3yuenune coproB
KYJIBTYPHBIX PAacCTEHUU U
TTOPOJT TOMAIIHUX
KUBOTHBIX»

0.5

14.05

bu6maunoreka [JOK
https://m.edsoo.ru
/8639214

96

Mertonp! CeNneKnnoOHHON
pabotsl. JlaboparopHas
pabora Ne20 «3yuenue
METOJIOB CENEKIUU
pacTeHuii»

17.05

bu6mmoreka [JOK
https://m.edsoo.ru
/863e9214

97

JlocTrKeHu s ceneKiuu
pacTEeHU U )KUBOTHBIX.
[Ipakrtuyeckas paborta
Ne9 I IpuBuBKa
pacTeHuii»

18.05

98

CoxpaHeHue, U3ydyeHue
U MCIOJIb30BaHUE
TeHETHYECKIX PECypCOB

0.5

21.05

99

buoTexnonorus kak
Hayka ¥ OTPaciib
IPOU3BO/ICTBA.
[pakTuueckas padbota
Nel0 «3yyenue
00BEKTOB
OMOTEXHOJIOTHH

24.05

bu6mmoTteka [IIOK
https://m.edsoo.ru
/8639336




OcHOBHBIE HaIIpaBJIEHUS
100 CUHTETUYECKON 1 25.05
onoJsornu
101 XpoMOCOMHas U reHHast 1 25 05
WH)KEHEPHS
102 Menuimackue 1
OHMOTEXHOJIOTHH
OBHIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME 102 0 135

IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MN TPEBOBAHUA
K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM
IHPOTI'PAMMBI CPEJAHEI'O OBLIEI'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaAHUS K NPeIMETHBIM pe3yJbTaTaM 0CBO€HHs
OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

CdopMHUpOBaHHOCT, 3HAHUW O MECT€ M POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dopmMHupOBaHUT COBPEMEHHOU
€CTECTBEHHOHAYYHOH KapTHHBI MUPA, B MO3HAHWHU 3aKOHOB MPUPOJBI U
pCIICHUN JKU3HEHHO BAXHBIX COLHMATBHO-3TUYECKUX, SKOHOMHYCCKHX,
IKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TAKKE B PEIICHUHM BOIPOCOB
palMOHAIBHOTO TMPUPOJIONOIB30BaHMs, B (POPMHUPOBAHHH LEHHOCTHOTO
OTHOIIICHUSI K TMPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJAE POCCUUCKUX U

3apyOeKHBIX YU4EHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUI

Brnanenue cucremoil 3HaHUM 00 OCHOBHBIX METOAAX HAYYHOI'O MMO3HAHMUS,
UCIOJIb3YEMbIX B OHOJIOTMYECKMX HCCIIECAOBAHUSAX >KUBBIX OOBEKTOB U
JKOCHCTeM  (omucaHue, H3MEpeHHe, MpoBelIeHHEe  HaOmoaeHui);
crioco0aMHy BBISBICHUS U OLICHKH aHTPOIOTEHHbBIX U3MEHEHUH B IPUPOJE.
VYMeHne BBIABUIATh TUIOTE3bI, MPOBEPATh UX 3KCHEPUMEHTAIbHBIMU
cpeacTtBamu,  (QopMyaMpys  Ledb  HMCCIEIOBaHMS,  aHAIU3UPOBAThH
MOJIy4E€HHBIE PE3YJIbTAThl U JI€JIaTh BBHIBOJBI.

BbisBieHHME  3aBUCMMOCTHM  MEXIY  MCCIEIYeMbIMM  BEJIWYMHAMH,
OOBACHEHHE TOJYYEHHBIX PE3YIbTaTOB U (POPMYIMPOBAHHUE BBHIBOJIOB C

HCITIOJIB30BAHUEM HAYYHBIX HOH}ITI/Iﬁ, Teopnﬁ " 3aKOHOB

YMeHue BIajeTh CUCTEMOW OMOJOTHYECKUX 3HAHUW, KOTOpAsl BKIIOYAET:
OCHOBOITOJIAraloIe OMOJOrHuYecKue TEPMUHBI U TOHATHUS (’KU3Hb, KIIETKA,

TKaHb, OpPTaH, OpPraHu3M, BUJI, TOMYJISIHS, SKOCUCTEMa, Ono1ieH03, buocdepa;




MeTaboiIM3M, TOMEOCTa3, KIETOYHbIH HMMYHHMTET, OMOCHHTE3 Oelika,
OHMonoMUMEpBI, JUCKPETHOCTb, CAMOPETYISAIUSA, CaMOBOCIPOU3BEICHHUE,
HACJI€ICTBEHHOCTh, U3MEHUYHUBOCTb, JHEPT03aBUCUMOCTb, POCT U Pa3BUTHE);
Oouonorndeckue teopuu: kierounas teopus T. [lIBanna, M. llneiinena, P.
BupxoBa; kIoHalbHO-cenekTuBHOro wummyHurera II Opmux, W.JL
MeunukoBa, XpOMOCOMHAasl TEOPUs HacIeACTBEHHOCTH T. Moprana, 3akoH
3apozeieBoro cxoactsa K. bapa, spomonnonnas teopus Y. [lapBuHa,
CUHTETUYECKAs] TEOPUs 3BOJIOLMH, Teopusi aHTporioreHe3a Y. JlapBuHa;
teopust 6moreorienoza B.H. Cykauépa; yuenue H.W. BaBunoBa o nentpax
MHOT000pa3usi U MPOUCXOXKJEHUS KyJIbTYpHBIX pacTeHuil, yueHue A.H.
CeBeprioBa O TyTAX U HaNpaBJICHUAX dBOMOIUM, ydeHue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (eaIUHOOOpa3Hsi MOTOMKOB MEPBOTO MOKOJEHUS, PACIICTLICHUS
IIPU3HAKOB, HE3aBHCHMOIO HaclelOoBaHMs IpusHakoB [. Mengens;
CLICIJICHHOTO HACJIEIOBAaHUs NPU3HAKOB U HAPYIICHMS CLEIUICHUS T€HOB
T. Moprana; roMOJIOIrHYECKUX PAIOB B HACIEICTBEHHONW HM3MEHUYHMBOCTU
H.W. BaBunoBa; reneruueckoro paBHoBecus J[x. Xapau u B. Baiinbepra;
3apoapleBoro cxoacrtsa K. bapa; 6uorenernueckuii 3akon O. ['ekkerns,
®. Mromtepa);

HNPUHIUIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTApPHOCTH );

npaBmwia (MuHumyma lO. JIlubuxa, 5KOJIOTMYECKOM NUpaMUIbl YHCET,
Oromaccel U YHEPTUN);

runotes3bl (koarepatHoil A.M. OmapuHa, mepBUYHOro OyiaboHa JIX.

Xonpeitna, mukpochep C. @oxca, pubdosuma T. Yek)

VYmMmenue p€maTte IIOUMCKOBBIC OMOJIOTHYECKH E 3aJ1a4u, BBISABJIATH
INPUYUMHHO-CICACTBEHHBIC CBA3HU MEXIY HCCICAYCMBIMHA OHOJIOTMYECKUMU
O6’LCKTaMI/I, mnpouccCaM MU ABJICHUAMU, ACJIATb BBIBOJbI U IIPOrHO3bI HA
OCHOBAHHUHU MMOJTYYCHHBIX PE3YJIbTATOB;

COCTAaBJIATbL TCHOTUIIMYCCKUEC CXCMbl CKPCIMBAHUA IJId Pa3HbIX THUIIOB
HacJICAOBaHUA IIPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXCMbI IEPCHOCA

BEILECTB ¥ AHEPIUH B SIKOCHCTEMAX (LIEU MUTaHUsI, TUILEBHIE CETH )

YMeHune ycTaHaBIMBaTh B3aUMOCBSI3U MEX]y CTPOCHHEM M (PyHKIUSIMU:
OpPraHOMJOB, KICTOK Pa3HbIX TKaHEH, OPraHaMU M CUCTEMaMHU OPraHoB Yy
pacTeHuM, >KUBOTHBIX M YEJIOBEKAa; MEXIY 3TanaMu OOMEHa BEILECTB;
dTanamy KIETOYHOTO LUKIA U KU3HEHHBIX IUKIOB OPraHU3MOB; dTallaMU
SMOPHOHAIBHOTO Pa3BUTHUS; T€HOTUIIOM M (EHOTUIIOM, (PEHOTHIIOM U
(dakropamu cpeibl OOMTaHHUS; MPOLECCAMH  3BOJIOLUHU; JBUKYIM MU

CHJIaMH1  AHTPOIIOICHEC3d; KOMIIOHCHTAMH PA3JIMYHBIX SKOCUCTEM U




HpI/ICHOC06JIeHI/IHMI/I K HUM OpPraHHu3MOB

YMeHMe BBIICTATH CYIICCTBCHHBIC TTPU3HAKH

CTPOCHHSI BHPYCOB, KICTOK MPOKAPHOT M 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTraHW3MOB, BHJIOB, OHOTCOIIEHO30B, KOCHUCTEM U
Orocdepsl; CTPOCHHSI OPTraHOB W CHCTEM OPraHOB PAaCTEHUH, KUBOTHBIX,
YeJIOBEKa; MPOIIECCOB JKU3HEICATEIIFHOCTH, MPOTEKAIOIIMX B OpraHMU3Max
pacTeHui, KUBOTHBIX M 4YEJIOBEKa; OMOJIOTMYECKUX IPOILECCOB: 0OOMEHa
BemecTB  (Merabonu3Mm), HWHGPOPMAIMKM W TMPEBpAICHUS DSHEPIUH,
OpOXXCeHHS, aBTOTPO(HOTO H  TeTepOTPO(GHOrO TUIIOB  THUTAHUS,
doTocMHTE3a M  XEMOCHMHTE3a, MHTO3a, MeHo3a, TaMeTOreHesa,
SMOpHOTeHe3a,  MOCTIMOPUOHAILHOTO  Pa3BUTHS,  Pa3MHOXKEHUS,
WHJIMBUIYaJbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHEe3a), B3aHMMOJCHCTBUS
T€HOB, reTeposunca; NEHCTBUIMA HCKYCCTBEHHOTO orbopa,
CTaOUIN3UPYIOMIETO, JABWXKYIIETO ¥  Pa3pbIBAIOIIETO €CTECTBEHHOTO
oTOOpa; aIOMaTPUYECKOT0 ¢ CHUMIIATPUYECKOTO BUI000Pa30BAHM S,
BIIMSIHUS JIBFDKYIMX CHJI OBOJIONMH Ha TCHO(GOHI TOMYIISIIHH;
MPUCIIOCOOJIGHHOCTH OPraHW3MOB K Cpele OOWTaHUs, YepeIOBaHUS
HalpaBJICHUN DBOJIIOIMHU; KPYrOBOPOTa BEIIECTB M IOTOKA SHEPTUU B

9KOCHUCTEMAX

CchopMHpPOBaHHOCTE  YMEHHSI  BBIICNATH  CYIIECTBEHHBIE  IPU3HAKU
BHUPYCOB, KIETOK TIPOKAPUOT M  DYKAPUOT; OJHOKIETOYHBIX |
MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB, OHOTEOLIEHO30B M JKOCHUCTEM;
OCOOCHHOCTH MPOIIECCOB OOMEHa BEINECTB M IMPEBPAILCHHS dHEPTHH B
KIeTKe, (OTOCHHTE3a, IIJIACTHYECKOTO M DHEPIreTHYecKoro oOMeHa,
XEeMOCHUHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPCHHS, pPa3BUTUS U
Pa3MHOKEHHUS, WHAMBUAYAJBHOTO pa3BUTHsI OpraHu3Ma (OHTOTEHE3a),
O0pbOBI 32 CYIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMI,
OPUCIIOCOOJICHHOCTH ~ OPraHM3MOB K  cpele  OOUTAaHHUsS, BIUSHUS
KOMITOHEHTOB JKOCHUCTEM, aHTPOIOICHHBIX M3MEHEHHH B JKOCHCTEMax

CBOCH MECTHOCTH, KPYroBOpPOTa BEIICCTB W MPEBPAICHUS SHEPTUU B
onocdepe

YMeHne HCIOoNIb30BaTh COOTBETCTBYIONME apPTyMEHTHI, OHMOJIOTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JUIsl JI0Ka3aTENIbCTBA POJCTBA OPraHU3MOB
pPa3HBIX CHUCTEMATUYECKUX TPYII; B3aUMOCBS3U OPraHU3MOB U CPEIbI
OOUTaHUS;, EAMHCTBA YEIOBEYECKUX pac; HEOOXOIMMOCTH 3J0POBOTO
oOpaza >KHM3HH, COXpaHEHHUs pPa3HOOOpa3us BHJJAOB M DIKOCHUCTEM Kak

YCJIOBUA COCYHICCTBOBAHU A IMTPUPOJABLI U UCJIOBCUCCTBA

YMmenue KPUTUYCCKU OLICHHUBATb I/IH(1)OpMaI_II/II-O OHOJIOTMYECKOTO




COACPIKAHUA; HHTCPIIPETUPOBATE JOTUYCCKUC ACIICKTbI COBPEMCHHBIX
HCCIIEJOBAaHUN B 6I/IOJ'IOFI/II/I, MCIUIIUHCE, 6I/IOTeXHOJ'IOl"I/II/I; paccMaTpuBaThb
TII00AIbHBIC KOJIOTHYECKUE HpOGJ’IeMLI COBPEMCHHOCTH, (I)OpMHpOBaTB oo

OTHOIICHWIO K HUM CO6CTBCHHYIO IMO3UIIUIO




INEPEYEHD 3JIEMEHTOB COAEPXAHUSI,
IMPOBEPAEMBLIX HA EI'D ITO BHOJIOTI'N

Koa

HpOBepﬂeMblﬁ IJIEMEHT COACPRAHUNA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3y4EHUE

11

CoBpeMeHHass OwoNorusi — KOMIUJICKCHAass Hayka. buoyornueckue Hayku U
u3ydaemble UMHU Mpobrempl. DyHIaAMEHTaIbHBIC, MPUKIATHBIE W IOUCKOBBIC
Hay4JHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadeHue Owosornu B (HOPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOMN
kapTuebl Mupa. llpodeccun, cBsi3aHHBIE ¢ OWosorHel. 3HaUYeHHE OMOJIOTUU B
MPAKTHYECKOW JICATSIIBHOCTH 4YEJIOBEKa: MEIUIIMHE, CEeIbCKOM XO3SIMCTBE,

MIPOMBIITIEHHOCTH, OXpaHe IPUPOJIbI

1.2

XKuBble cucTembl Kak mpeamer ulydeHus Oumosioruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTH, CIOXKHOCTh U
YIIOPAIOYEHHOCTh CTPYKTYpHI, OTKpPBITOCTb, caMOOpraHu3alus,
CaMOBOCHPOU3BEIEHHE, PAZAPAKUMOCTD, U3MEHUYUBOCTb, POCT U Pa3BUTHUE.

YpOBHU OpraHu3alyy XUBBIX CUCTEM: MOJIEKYJISAPHBINA, KICTOYHbIA, TKAaHEBBIM,
OpraHU3MEHHBIN, MONMYISUOHHO-BUIOBOH, 3KOCHCTEMHBIN
(6uoreonienoTnueckuii), OuocdepHbiid. [Ipoliecchl, TPOUCXOAANME B IKUBBIX
cucreMax. OCHOBHBIE MpHU3HAKUA KUBOTO. JKHM3HBb Kak (opMa CYIIECTBOBAHUS

MaTepuu

1.3

Mertonpl Ouonormueckoir Hayku. HabmiogeHue, H3MepeHHE, HKCIEPUMEHT,
cUcTeMarn3anus, MeraaHanu3. [loHsTHE O 3aBUCUMOM M HE3aBHUCUMOMU
nepeMeHHo. [InanupoBanue skcriepumenTa. IlocraHoBka UM pOBEpPKa TMITOTES.
HyneBas rumnote3a. Ilonstue BbIOOpKkM U e€ nocTtoBepHOCTh. Pas3bpoc B
Ouonornyeckux JaHHbIX. OILIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3YIbTaTOB.
IIpy4uvHBl MCKa)KEHUS pe3yiabTaTOB JKclepuMeHTa. lIoHATHE CcTaTHCTHYECKOro

TECTA

Kierka kak Omonornyeckas cucremMa

2.1

Kinerka — crpykrypHO-(QyHKIHOHAIbHAs €AMHULA >KUBOTo. Mcropust oTKpeITHS
wietku. PabGoter P. T'yka, A. JleBenryka. Knerounas teopus (T. LlBann, M.
HIneitnen, P. BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KIETOYHOU TEOPUH.
MeToabl MOJEKYJIAPHON M KIETOYHOM OMOJIOTHH: MUKPOCKOITHS, XpoMatorpadus,
anekTpodopes, METOJ MEUYEHBIX aTOMOB, mddepeHnaIbHOe

HEeHTpU(DyrupoBaHUe, KyIbTUBUPOBAHHUE KIETOK

2.2

XUMUUECKHI COCTaB KIETKH. Makpo-, MUKPO- U YJIBTPAMHUKPOAJIEMEHThI. Boia u

e€ poib KaK pacTBOPUTENS, peareHTa, ydacTHE B CTPYKTYPUPOBAHUU KIETKH,




TENJIOperynsiuui. MuHepaabHbIe BEIIeCTBA KIETKA, UX OHOJIOTUYECKAs POIb.
Ponp KaTHOHOB M aHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMHUHOKHCIOTHBIM COCTaB  OCJIKOB.
Crpykrypsl OenkoBoil Mozekynbl. llepBuuHas cTpykTypa Oeika, NenTHIHas
CBsI3b. BropuuHas, TpeTH4Has, 4YETBEPTUYHAs CTPYKTYpbl. [leHarypamus.
Caoiicta 6enkoB. Kimaccugukarus 6enkoB. buonornueckue GyHKIUN OEITKOB.
VYrneBonael. MoHOcaxapuJpl, JUcCaxapujibl, OJIMIOCAXapUabl U IOJIMCAXAPUBI.
O6mmii mnmaH crpoeHHss ©  (U3UKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
Buonornveckre GyHKIIUU YIIEBOJIOB.

Jlunuasl. [uapodunsHo-rUApOdOOHEIE CcBoOMcTBa. Kiaccudukamus TUMHUIOB.
Tpurnunepuasl, Qochonunusl, BOCKU, cTepouibl. buonornueckue ¢QyHKIUH
mumuaoB. OOume cBoKWCcTBa OMOJOTHYECKIX MEMOpaH — TEKy4eCTh, CIOCOOHOCTD
K CaM03aMbIKaHU 10, TOJTYTPOHUIIAEMOCTb.

HyknennoBsie xkuciorel. JIHK um PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneorunel. IMpuanmn xommiemenTaproctu. [IpaBuio Yapradda. Ctpykrypa
JIHK — nBoiinas crimpainb. MectoHaxoxaeHue u ouonorndeckue pyakiun JJHK.
Buner PHK. ®ynxkuun PHK B kierke.

Crpoenne ™monekynsl AT®. Maxkpospruueckue cBszu B Monekyie ATO.
buonornueckne dynkunu ATD. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUH B
wietke. Cexsenuposanue JJHK.

CrtpykrypHass Ouonorus: OuoxumMudeckue U Ouo(U3HYECKUE HCCIeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOJIEKYI

2.3

Tunsl  KIeTok: JyKapuoTHyeckas M mpokapuotuueckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pa30BaHUs KIETKH.

CtpoeHnue mpokapuoTHUecKor KieTkd. KiierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOEHHSI TreTepoTpo(HON M aBTOTPO(HON MPOKAPUOTHUYECKUX
KIeTOK. MecTo U poiib MPOKapUOT B OHOLIEHO3aX.

CrtpoeHue u (QyHKIMOHUPOBAHHME 3yKapuoTHyecko kieTku. Ilnazmarnueckas
MeMmOpaHa (mnazmanemma). CTpykTypa Iuia3MaTHdeckoid MemOpanbl. TpaHcmopt
BELIECTB  uepe3  IJIa3MaTHYeCKyl0o MeMOpaHy: maccuBHBIM  (nuddysus,
obnerd€HHas uddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA aKTUBHBIN
tpancmopT). llomympoHuiiaeMocte MemOpaHbl. PaboTra HaTpuii-KalIueBOro
Hacoca. DHAOIUTO3: MHUHOLMTO3, (aromuTo3. Dx301uTo3. KietouHas creHka.
Crtpykrypa ¥ QyHKIMH KICTOYHOW CTEHKH PacTEHUH, TpruOOB.

Huronnazma. Iluto3ons. Llutockener. [IBuxeHue uuToruiazmbl. OpraHouabl
wieTkd. OpgHOMEeMOpaHHbIE OpraHOWIbl KIETKU: SHJIOIIa3MaTUYecKas CETb
(OIIC), ammapar 'ombmxu, JTU30COMBI, UX CTpoeHHEe W (QyHKIMU. B3amMoCBs3b
OJIHOMEMOpaHHBIX OpPraHoONAOB KiIeTKH. CTpoeHHe TpaHyISpHOIO PETUKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maaxuii




(arpaHyssipHBIN) BHAOIUIA3MaTHUECKUM peTukyayM. CekperopHass (QyHKIMS
annapara l'onpmxu. TpaHcnopT BellecTB B KIETKE. Bakyonum pacTUTENbHBIX
kieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE OPraHOM B! KIETKU: MUTOXOHIPUH, IJIACTUIBI.

Crtpoenue u (yHKIMH MUTOXOHAPUN W TUIacTHA. [lepBUYHBIE, BTOPUYHBIE U
CIIO)KHBIE  TJIACTUABl  (DOTOCHHTE3UPYIOUMX  3YKApUOT.  XJIOPOILIACTEHI,
XPOMOILJIACTBI, JIEMKOIIACTHI BBICIIMX PACTCHUN.

HememOpannbsie opraHoujsl kinetkdn CrTpoeHne W (QyHKUMH HeMeMOpaHHBIX
OpraHouJioB KIeTKH. Pubocombl. MukpoduiaameHTsl. MBIIIEYHBIE KICTKH.
Muxkpotpybouku. Knerounsiit mentp. CTpoeHMe U JBUXKEHUE KTYTUKOB U
pecHudek. MUKpOTpyOOUKH U TOILIa3MBbI. LIeHTpHOIIE.

Anpo. OOGomnouka sapa, XpOMaTHH, KapuOILIa3Ma, SAPBINIKA, WX CTPOSHHE U
¢bynkuuu. SnepHeiii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacmojoKeHue
XpOMOCOM B MHTepda3zHoM sijipe. benku xpomaTtnHa — rHCTOHBI.

Knerounbsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTUTENBHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMUISIIKS M TUCCUMMIISILIUSL — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOmeHa
BCICCTB: aBTOTPO(HBIA W reTepoTpodHBINA. YUacTHe KUCIOpoJa B OOMEHHBIX
mpolieccax. JHepreTudeckoe obecnedeHue KieTku: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporieccax. DepMEeHTaTHBHBIN XapakTep peakuil KIETOYHOro
Merabonu3ma. DepMeHThI, WX CTPOCHUE, CBOWCTBA M MEXaHU3M JICUCTBUSL.
KodepmenTsr. OTnnuns GpepMEHTOB OT HEOPraHWYECKUX KaTan3aTopoB. beikmu -
aKTUBATOpPbl U OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (epMEHTAaTUBHBIX
peaKIuii OT pa3IMIHbIX (PAKTOPOB.

[lepBruuHbId CHHTE3 OpraHuveckux BemecTB B Kietke. dorocunres. Poib
XJIOpOIJIacTOB B mpouecce QorocuHTe3a. CBeroBas U TeMmHOBass  (hasbl.
[IpoxgyktuBHOCTh (hoTOCHMHTE3a. BnusHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHUE POTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEeMOCHUHTETUKOB: HUTPUDUIMPYIOLIHE
OakTepuu, *Kenezo0aKrepuu, cepodakTepuu, BOJOPOAHBbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AnaspoOHble oOpranu3mbl. Bunel Opoxxenus. Ilpoaykrel OposkeHUST U HX
MCIOJIb30BAaHNE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUY U BO3OYIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl YHEpreTudyeckoro oomena. lloaroToBUTENBHBIN
sTan. [ MKonu3 — 6eCKUCIOpOIHOE PaACILEIIIICHUE TITFOKO3bI.

buosornueckoe OKHMCIEHHE, WA KIETOYHOE JbIXaHue. Poibp MHUTOXOHIpUN B
npoiieccax OHMOJIOTHYECKOTO OKHCJICHU . [Muxnuueckue peaxuuu.

OxucnutensHoe dochopmmpoBanue. IlpenmymecTBa adpoOHOTO TyTH oOMeHa




BEILIECTB Tepe] aHadPOOHBIM. D (PPESKTUBHOCTH YHEPTETUUECKOTO 0OMeHa

2.5

Peakunun matpuyHoro cuHTe3a. [IpUHINI KOMIIJIEMEHTAapHOCTH B PEAKIIUX
MaTpUYHOIO cuHTe3a. Peanu3zanus HacnencTBeHHON nHGopManuu. ['eHeTnueckuit
Ko, ero cpoWcTtBa. TpaHckpunius — MmarpuuHblii cuHTe3 PHK. Ilpnanumnen
TPAHCKPHIIIINHU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUICIbHOCT, ACHMMETPUYHOCTb.
Tpancnsmust u e€ stambl. Yuactue TpancnopTHeix PHK B OnocunTe3e Oenka.
VYcnoBust OuocuHTeza Oenka. KomupoBanue amuHokucior. Ponp pubocom B
OouocuHTe3e Oernka.

Opranu3anus reHoMa y MpOKapHOT U 3yKapuoT. Perynsuus akTuBHOCTH T€HOB Y
npokapuot. ['mnoreza omepona (®. XKakob, XK. Mano). Perynsmus oOMeHHBIX
npoleccoB B kieTke. Kietounslii romeocras.

Bupycel — HekinerouHbsle (QOpMbl XKH3HHM M oOnuratHele mapasutel. CTpoeHue
MPOCTBIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(haros.

Bupycubie 3a0oneBaHus uenoBeka, KUBOTHBIX, pactenuit. CIINM/], COVID-19,

COIMAJIbHBIC 1 MCAUIITMHCKUC HpO6J’I€MBI

2.6

Knerounsrii 1mukn, ero mnepuoasl W perymsums. HHTepdaza u  MHTO3.
OcobeHHOCTH TpOIIecCOB, MpoTeKaronmx B wHTepdasze. [loaroToBka KIeTKd K
nenenuto.  [IpecuHTeTHUeCKWid  (MMOCTMUTOTHYECKUN), CHHTETHYECKUN U
MOCTCUHTETHYECKUH (IPEMUTOTHYECKUI ) TEPUOIbI HHTEP(A3HI.

Marpuunbiii cunte3 JIHK — pennukanus. [lpunnuner penmukanuu JIHK:
KOMIUIEMEHTAapHOCTb, ITOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIIAPAJUIEIBHOCTD.
Mexanusm perumkauuu JIHK. Xpomocomsl. Ctpoenue xpomocoMm. Ternmomepsl u
TenoMepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTHUI. JIUIUIOMAHBIA U
ralloOuJHBIA  HAabopbl XpoMmocoM. ['omornoruuynele xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Henenne wietku — mMuTo3. CTaauu MHUTO3a U MPOUCXOISAIIME B HUX MPOLIECCHI.
Tunel Muto3a. KapuoxkuHes M 1UTOKMHE3. buosorndeckoe 3Ha4eHUE MUTO3a.
Perynsmust Mutotrueckoro muiia kietkd. [Iporpammupyemast kierodunasi ruoesns
— amnonTo3.

q)yHKHI/IOHaHI)HaH TC€HOMHKa

OpFaHI/I3M KaK OMOJIOTHYECKas CHCTEMa

3.1

OJHOKIETOUHEIE, KOJIOHHAJIbHEIE, MHOTOKJIETOYHBIE OpraHU3Mbl Hu
MHOTOTKaHEBbIE€ OPTraHU3MBI.

dopMbl pa3MHOKEHHSI OpraHW3MOB: Oecronoe (BKIOYas BEreTaTUBHOE) U
mojoBoe. Buael  Oecrnosoro  pa3MHOXKEHHS: IMOYKOBAHHE, CIOPYJISIUS,
(parMeHTaIus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. [lonossie kieTku, uin ramersl. Meito3. Ctaguu Meiiosa.

[loBenenue xpomocom B Meiioze. Kpoccunrosep. buonornueckuii cMbici Mero3a




U IIOJIOBOTO mpouecca. Meilo3 1 ero MecTo B )KM3HEHHOM IIUKIIE OPTaHU3MOB.
IIpenzapoabiiieBoe pasButue. ['ameroreHes y kuBOTHBIX. [lojlOBBIE JKEE3BI.
OOpazoBaHne W pa3BUTHE TOJOBBIX KIETOK. CrepmMaroreHe3 U OOTEHE3.
CrtpoeHue monoBbIX KIETOK. OIIOJOTBOPEHHE M 3MOPUOHAIBHOE DPAa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTLIOAOTBOPEHHUS: HApYXXKHOE, BHYTpeHHee. [lapTeHorenes.
WNupuBuayansHoe pa3BUTHE OpraHu3MoB (oHTOoreHe3). Crammum sMOpHOTreHe3a
KUBOTHBIX (Ha ipumMepe Jisaryiku ). pobnenue. Tunsl qpobnenus. OcoGeHHOCTH
OpOOTECHUS MIICKOMUTAIONMX. 3apOABIIICBbIC JIMCTKUA (TacTPyJsIus). 3aKiaaka
OpPraHoB M TKaHEHd W3 3apOABIIIEBBIX JHMCTKOB. B3anMMHOE BIIMSHUE 4YacTed
pPa3BUBAIOIIETOCS 3apojblia (AMOpUOHAIBHAS WHIYKIWS). 3akiajka IIaHa
CTPOEHHUSI XUBOTHOTO KaK pe3ylbTaT HepapXUyeCKHX B3aMMOJCHCTBUN T'€HOB.
Brnusaue Ha >MOpHOHANBbHOE pAa3BUTHE Pa3TIUUYHBIX (DAKTOPOB OKPYXKAIOIIEH
Cpepl.

Poct u pa3zBuTue xuBoTHBIX. [locTamMOpuoHansHBIM iepuo. [Ipsmoe n HenpsiMoe
pazButue. Pa3Butue c Meramopdo3oM y OECMO3BOHOYHBIX U IO3BOHOYHBIX
KUBOTHBIX. buosiornueckoe 3HaYeHUE NPSAMOTO M HENPSIMOIO Pa3BUTHA, UX
pacnpocTpaHeHue B mpupoae. Tumbl pocta >XKUBOTHBIX. Dakropsl perymsuuu
pocTa JKMBOTHBIX M denoBeka. CTaguu NOCTAIMOPUOHAIBHOTO pa3BUTUA Yy
YKUBOTHBIX U 4eoBeKa. [lepuoapl oHTOreHesa uenoBeka.

PasmHOXeHue u pa3BuTHe pacTeHuil. ['amerodur u cmopodut. Meiioz B
KU3HEHHOM LMKIe pacTeHuil. OOpa3oBaHMe crmop B IIpolecce Meio3a.
I'amerorenes y pacreHuil. OIUIONOTBOPEHHE U Ppa3BUTHE PACTUTEIBHBIX
opranu3moB. J[BOHHOE OIIOOTBOPEHHE Y IIBETKOBBIX pacTeHuii. OOpa3zoBanue u

pa3BUTHE CEMEHU. MeXaHU3MBI PETYISIIUN OHTOTEHE3a Y PACTEHUH U KUBOTHBIX

3.2

HCTOpI/IH CTaHOBJICHUA MW  Ppa3sBUTHA TCHCTUKM KaK HayKW. OCHOBHBIC
TCHETHYCSCKHE TOHATHS U CHMBOJILL. [ OMOJIOrHYHEIE XpOMOCOMEI, aJlJICIIbHBIC
I'CHbI, AJIbTCPHATUBHLIC IIPHU3HAKH, I[OMI/IHaHTHHﬁ nu peHeCCHBHLIﬁ IIPpU3HAK,
roMO3uroTa, TreTepo3nuroTra, 4YucCras JIMHHA, FI/I6pI/I,[[LI, I'CHOTHII, (I)eHOTI/IH.
OCHOBHBIC MCTOAbI TCHCTHUKM I'I/I6pI/I,[[OJIOFPI‘leCKHI>'I, HHTOHOFHHCCKHﬁ,

MOHeKy.]'IﬂpHO-FCHeTI/I‘-ICCKI/Iﬁ

3.3

Mounorubpuanoe ckpenmBanue. [lepBbiil 3akoH MeHiens — 3akoH eInHOo00pa3us
ruOpuioB mnepBoro mnokojeHus. llpaBuino gomMuHHpoBaHus. Bropoil 3akoH
Mengens — 3aKOH pacleNJICHUs NpPU3HAKOB. LlUTOMOrMYECKnE OCHOBBI
MOHOTMOPHUHOIO CKpelBaHus. ['more3a YuCTOTH TraMer.

Ananusupymoomee ckpeumBaHue. I[IpoMEXyrOuHBI Xapakrep HaciIeIOBaHMUS.
Pacmenuienne npu3HaKoB NPU HEMOJIHOM JOMUHHUPOBAHUM.

JurnbpuaHoe ckpenmBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBHCHMOTO

HacCJICOAOBaHU A IMPpHU3HAKOB. I_II/ITOJ'IOI"I/ILIGCKI/IC OCHOBBI ,Z[I/IFI/I6pI/I)IHOFO




CKpELIMBaHMUS.
CuennienHoe HacnenoBanue mpusHakoB. Pabotrer T. Moprana. CuemyieHHoe
HACJIEIOBAaHUE TE€HOB, HAPYLICHUE CLEIJIEHHUS MEXKIy IeHamu. XpOMOCOMHAas
TE€OPHUs HACJIEICTBEHHOCTH.

I'enernka mosma. XpOMOCOMHBIM MEXaHU3M OIpPENENEHMS Iosla. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M Te€TepOraMeTHbINM MoJ. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoMm. HacimenoBaHnue mpHU3HAKOB, CUEIUIEHHBIX C
IIOJIOM.

l'enoTun kak nenoctHas cucrema. llmeloTponus — MHOXKECTBEHHOE JICHCTBHE
reHa. MHOXECTBEHHBIN ajljIeiM3M. B3auMoJeicTBHE HeEaUICIBbHBEIX TICHOB.

KommnnemenTtapuocts. Onucras. [lonumepus

3.4

BiaumoelicTBre reHOTHIA U cpelibl TpH GopMHUpoBaHUU eHOTHTIA. VI3MEHUMBOCTD
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIE TPU3HAKU. BUIbI H3MEHUNBOCTH:
HEHAaCJICACTBEHHAs U HACJICACTBCHHA.

MomudukanvionHass  U3MEHYMBOCTh. Pomb  cpeasl B (OPMHUPOBAHUH
Mo U KAITMOHHON H3MeHUMBOCTH. HopMa peakinu npusHaka. BapuarinoHHsIH psig
u BapuanuoHHas kpuBas (B. Woranucen). CBolicTBa MOIM(UKAITMOHHON
H3MEHUYHBOCTH.

I'enoTumnnyeckast “3aMeHUYNBOCTL. CBOMCTBA FTEeHOTUITMYECKON U3MEHUYMBOCTH. Bu bl
TeHOTUITUYECKOM N3MEHUYUBOCTH: KOMOMHATHUBHAS, MyTal[HUOHHASI.
KomOunaTtuBHass W3MEHUYMBOCTh. Meio03 W TIOJIOBOM TpOIECC — OCHOBA
KOMOWHATHBHONU H3MEHUYNBOCTH. P0JIb KOMOMHATHBHON U3MEHYNBOCTHU B CO3JaHUU
TEeHETHYECKOTO Pa3HOOOpa3us B Mpeienax OJHOTO BU/IA.

MyranmoHHas H“3MEHYMBOCTh. BUIbl MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE M WHIAYIUPOBAHHBIC MyTallMH. SAepHBIE U IUTOILIA3MATUYECKUE
MyTtaruu. CoMaTU4ECKUE U TTOJIOBbIE MyTalluu. | [pUYrHbI BOZHUKHOBEHU S MyTaIUH.
MyrareHbl M HUX BIHMSHHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
mpoiiecca. 3aKOH TOMOJIOTHYECKUX PSIOB B HacleACTBeHHOM u3menunBoctu (H.W.

BaBI/IHOB). BHe;mepHaﬂ U3MCHYNBOCTDb U HACJICACTBCHHOCTb

3.5

Kapuorun denmoBeka. MexayHapoaHas mporpaMMa HUCCIEAOBaHUS TeHOMA
yeoBeka.  MeToapl  WM3Y4eHHsT TEHETUKH  YeJIOBEKA: TeHEAJIOTMYeCKHH,
OJIM3HEIOBEIH, IIUTOTCHETUYCCKHH, MOMYISIUOHHO-CTaTUCTUYECKU,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpeMeHHOEe OmpeeseHue TCHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHKE, B TOM YHUCJIE C MOMOIIBIO
[I[IP-anamu3a. HacnencrBeHHble  3a0ojieBaHMs  4YeloBeKa. ['€HHBIE H
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bone3nn c HacJIeICTBEHHOMN
MPEPACTION0KEHHOCThIO. 3HAUEHUE MEAUIIUHCKOM T€HETUKH B NTPEJOTBPAILECHU U

1 JICUCHUH ICHEeTHYCCKUX 3a001eBanuil yenoBeka. CTBOJIOBBIEC KICTKU




3.6

JloMecTuKalus U CeIeKIMs. 3apoxkKAECHHE CENIEKIUN U JoMecTuKaimu. Yuenue H.1.
BaBuiioBa 0 meHTpax MPOUCXOXKICHUS U MHOTOOOpasusi KyAbTYPHBIX PACTEHUU.
Ponsb cenexuunu B co3nanuu COPTOB pacTEHUM U mOPoJ )KUBOTHBIX. CopT, mopo/a,
IraMM. 3aKOH T'OMOJIOTMYECKUX PSIOB B HacleACTBEHHOM u3MeHunBocTH H.M.
BaBuiioBa, ero 3HaueHUe AJIs CENEKITUOHHON padOTHI.

Mertonpl  CENEKIIMOHHONW  paboOThl. VICKYyCCTBEHHBIM OTOOp: MAacCOBBIH U
WHJYBUTYAJIbHBIM. DTarmel KOMOHWHAIIMOHHON CCJICKIIUH. WUcneiTanue
MPOU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOMIBIO OIICHKU
(eHOTHITa TOTOMCTBA ¥ OTOOP MO TEHOTHITY ¢ ToMoInpio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ1 CEJIEKIIMOHHON paboThl. PagnannoHHblil u
XAMHYECKUIT MyTareHe3 Kak MCTOYHHK MYyTalluil y KyJIbTYpHBIX GopMm
opranu3MoB. lcmonb30BaHME T€HOMHOIO pEAAKTHPOBAHUS W METOJOB
pexomObuHanTHBIX JIHK 117151 momydeHus ncxoHOTO MaTepHaia Jisl CEeKITUH.
[Tomyuenne monumnonnoB. BuyrpusumoBas ruGpuausanus. biuskopoacTBeHHOE
CKpelMBaHue, Wik HHOpUIuHT. HepoacTBeHHOE CKpellMBaHue, UJIA ayTOPUIUHT.
I'erepo3uc u ero npuunnsl. Mcnonas3oBanue rerepo3uca B cenekunu. OtnanéHHas
rubpuau3zanus. [Ipeononenue Gecrioaus MEXBUIOBBIX THOPUIOB. [locTrKeHUS

CCIICKII N paCTeHI/Iﬁ U XKXUBOTHBIX

3.7

OObeKThI, NCIIOJIb3yeMblE B OMOTEXHOJIOTUH, — KIIETOYHbIE U TKaHEBBIE KYJIBTYpHI,
MUKPOOPTaHM3MBbl, WX XapakTepucTuka. TpaauuuoHHass OUOTEXHOJIOTHS:
xiebonevyeHrne,  TMOJMydeHHWE  KUCIOMOJIOYHBIX  IPOMYKTOB,  BHUHOJENHUE.
Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHMOJIOTHYECKUX TEXHOJOTHH.
[MpousBomcTBO  Oenmka, aAMHHOKUCIOT W BUTAaMHUHOB.  VIcKyccTBEeHHOE
OILJIOJIOTBOPEHUE. PEKOHCTPYKIHMS SMIICKICTOK W KIOHHPOBAHHE IKHBOTHBIX.
Merox TpaHCIUIaHTAINY SIIEp KIETOK.

XpoMocoMHasi W TEHHas WHXCHEpHUs. VICKYyCCTBEHHBIM CHHTE3 TeHa W
KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTMkeHHsI W TEpCIEKTUBBI
XpOMOCOMHOM W TeHHOW UWHXXEHepHuu. MeIunuHCKue OMOTEXHOJIOTHH.

Hcnonp3oBaHHE CTBOJIOBBIX KIIETOK

Cucrema nu MHOrooOpasue OpraHm4eckoro Mupa

4.1

buonormueckoe  pasHooOpasue  opranu3zmoB.  CoBpeMeHHass  cUCTeMa
opranuueckoro Mmupa. IlpuHmunel kinaccudukanmuu opraHu3moB. OCHOBHBIE
CUCTEMAaTUUYECKHE TPYITITBI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUSI M >KU3HEICSATEIIBHOCTH OJIHOKICTOYHBIX OPraHU3MOB.
bakrepun, apxew, OJHOKICTOYHBIC TPUOBI, OJHOKICTOYHBIC BOJOPOCIIH, IPYIUC
npoTucThl. KoloHnanpHbIe Opranu3Mbl. JIBHKEHHE OJTHOKICTOYHBIX OPraHU3MOB
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. 3allTa y OJHOKICTOYHBIX OPTaHM3MOB.

PaznpaxxiMOCTh y OJTHOKIETOYHBIX OPraHU3MOB. TaKkCUChI




4.2

MHoOroxkieTrouHnblie pacTeHus. B3anMOCBsI3b YacTei MHOTOKIETOYHOTO OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOIOKJIETOYHOIO opraHusma. OpraHusm
Kak eauHoe 1enoe. TkaHuM pacTeHUM. Tumbl pACTUTENBHBIX TKAaHEM:
oOpa3oBarenbHasi, TIOKPOBHAs, TMPOBOJMINAS, OCHOBHAs, MEXaHHYECKas.

OcoOGeHHOCTH CTpOeHU s, PYHKIIUN U PACIOIOKEHUS TKAHEH B OpraHax pacTeHHM

4.3

BereratuBHbIC U TeHEpAaTUBHBIE OpraHbl pacTeHU. OYHKIMU OPraHOB M CUCTEM
opranoB. Kapkac pacrenuil. J[BU>K€HUE MHOTOKIETOYHBIX PACTEHU I : TPOU3MBI U
HactuM. [lormmonmeHne BOABI, YINIEKUCIONO Ta3a M MHUHEPAIBHBIX BELICCTB
pacrenusimu. [[pixanue pactenuit. Juddysus razoB uepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHMil. Bbigenenue y pacteHuil. 3anmra y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpencTtBa MacCMBHOM M XMMHUUYECKOU
3anMThl. OUTOHIUBI.

PazgpaxkuMocTh M perynsanus y OpraHu3MoB. Pa3ipa)knuMoCTb M peryasuus y

MHOTOKJIICTOYHBIX paCTCHHﬁ. PocToBbIe BellleCTBa M X 3HAUYCHHE

4.5

MHOTOKIETOUHBIE  JKUBOTHBIE.  B3amMOCBSI3p  4YacTei  MHOTOKJIECTOYHOTO
opranu3Ma. TkaHHW, OpraHbl U CUCTEMbl OPraHOB MHOTOKIETOYHOTO OpraHH3Ma.
OpranusMm kak eguHoe 1enoe. ['omeocra3. TkaHU KUBOTHBIX M 4YEJIOBEKA. THIIBI
JKUBOTHBIX TKAaHEW: SNUTENUANIbHAS, COCIWHUTENIbHAS, MBbIIICYHAs, HEpBHasl.
OcobeHHocTn CcTpoeHHs, (YHKIMH W PACIOJIOKEHUsS TKaHEH B OpraHax

JKHNBOTHBIX U YCJIOBCKaA

4.6

Opranbl ¥ cuCTEMbl OPTaHOB KUBOTHBIX. DYHKIIMHM OPraHOB U CUCTEM OpPIaHOB.
Omnopa Ttena opranu3MoB. CkeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckener. CTpoeHUEe U TUIBI COSAUHEHUS
KOCTEH.

JIBM)K€HHE MHOTOKIECTOYHBIX JKMBOTHBIX. [IuTanme >xuBoTHBIX. [IuTanme
MIO3BOHOYHBIX JKUBOTHBIX. [IpIxaHue ®UBOTHBIX. KoxkHOE nbixaHue. JKabepHoe U
JIETOYHOE JIBIXaHHUE.

JIpIXaHWE ITO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOLIMOHHOE YCJIOXXHEHUE CTPOEHUS
JNETKMX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHas cucrteMa 4ejnoBeka. MexaHu3M
BEHTWIALMM JIETKUX Yy MTHUI W MIJICKONUTAOUMX. TpaHCIOPT BELIECTB Yy
opraHusmoB. TpaHCIIOPT BELIECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucTeMa  MO3BOHOYHBIX  XUBOTHBIX.  Kpyru
KpOBOOOpAIleHUs. DBOJIOLUOHHBIE YCIOXKHEHHMS] CTPOCHHUS KPOBEHOCHOMU
CUCTEMBI TO3BOHOUYHBIX JKMBOTHBIX. BblaeneHue y opraHusmos. Beinenenue y
XKUBOTHBIX. CoKpaTUTENbHbIE BaKyou. Opransl BbiaeneHus. CBsA3b OJOCTH TENa
C KPOBEHOCHOM M BBIIACIUTENbHON cHucTeMaMH. BpljieneHune y I03BOHOYHBIX
KUBOTHBIX. 3allMTa Yy MHOIOKIETOYHBIX JKUBOTHBIX. IIOKpoBBI UM uX

MIPOU3BOHBIE.




PasznpaxkuMocTh U peryasnus y opranu3MoB. PaznpaXxuMocTh y OJHOKIETOYHBIX
opranusmoB. Taxcucel. Pa3npakuMocTb U peryasuus y MHOTOKIETOYHBIX
pacteHuii. PocToBble BelecTBa U X 3HAYEHUE.

HepBHast cuctema u peduekropHasi peryssiius y MHOTOKIETOYHBIX >KHBOTHBIX.
HepsHas cucrema u €€ oTaeinbl. DBOJIOLHUOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaboTka anroputMoB u mporpamMMm Ui S(PPEKTHBHON (yHKIIMOHATBHON
AHHOTAI[MM  T€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKpPOOPIaHU3MOB, PAaCTEHHH, ’)KUBOTHBIX U YEJIOBEKA

OpI‘aHI/ISM YCJIOBCKA U €Io 310POBLC

5.1

Oprasbl U CUCTEMBI OpPTaHOB YesioBeKa. OT/IENbl TOJIOBHOTO MO3ra MTO3BOHOYHBIX
KUBOTHBIX. Pedumexkc u peduiekropHas nyra. be3ycioBHbIE U yCIOBHBIE
peduiekcel. ['ymopanbHas perynsauuss U SHIAOKPUHHAs CHCTEMa >KUBOTHBIX WU
yenoBeka. JKenesbl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI. [[elicTBHE TOPMOHOB.
B3anmocBsI3p HEPBHOW M AIHIOKPMHHOW cHCTeM. [umoramamo-runodusapHas

cuctema. Pedimekc u pedumexropnas myra. besycnoBubie U ycIOBHBIE pedieKchl

5.2

3anmrta opraHu3ma ot Oosie3Heil. IMMyHHast cuctema 4denoBeka. KiieTouHbld u
TYMOPaJbHBIA HWMMYHUTET. BpOXIEHHBINH, NPHOOPETEHHBIH crienupruIecKuii
uMMmyHuTer. Teopuss  KIOHanbHO-cenekTuBHOro uMmyHutera (ILOpmux,
®.M.beprer, C.ToneraBa). BocmamutenbHble OTBETHl OpraHu3MoB. Poib

BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHU I

5.3

Kposenocnas cucrema u e€ opranbl. Cepale, KPOBEHOCHBIE COCYAbl U KPOBb.

Kpyru xpoBooOparenus. Pabora cepana u eé perynsmus

5.4

Jpixanue yenoBeka. Juddy3us ra3oB uepe3 mMOBEpXHOCTh KICTKH. JlpIxaTenbHas
cuctemMa 4yenoBeka. JlpIxaTelibHas MOBEPXHOCTb. Perynsmus  AbIxaHUS.

JlpixatenbHbie 00BEMBI

5.5

[InmeBaputenpHas cuctema uenoBeka. OTaenasl NHUIIEBAPUTENBHOIO TpAaKTa.
IImmeBaputenbHble  JKene3bl.  BHYTpUIONIOCTHOE M BHYTPHUKIETOYHOE

MUIIEBApEHUE

5.6

IToxpoBbl u wux mnpousBojaHble. Opranbl BblaeneHusa. llouku. CtpoeHune u
byHkionupoBanue HeppoHa. OuIbTpaIus, cekpelus 1 o0paTHOe BCcachiBaHUE

KaK MCXaHH3MbI pa6OTBI OpTaHOB BBIICJICHUS. O6p330BaHI/IC MOYH Yy 4CJIIOBCKa

5.7

I[BI/I)KCHI/IC YyeJIoBeKa: MblleuHas cucrema. CKeJIeTHEIE MbBIIIBI N HUX pa60Ta.

CtpoeHue u TUIIBI COCTMHEHUS KOCTEH

Teopus sBonmonuu. Pazsutue xu3uu Ha 3emiie

6.1

OBomonuonHass  teopusi Y.  [apuna. IIpeanochuiku  BO3HUKHOBEHUS

napBuHMU3Ma. JKU3Hb U HaydHas aestesibHOCTh Y. JlapBuHa.




JIBuxympe cuiibl 3BoMonuK BUAOB mo Y. JlapBuHy (BbICOKAsh HHTEHCUBHOCTH
pa3MHOXKEHHSI OpPraHHM3MOB, HACJIEICTBEHHas W3MEHYMBOCTh, Oopnba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH OTOOD).

Odopmnenue cunTeTHdeckoit teopun 3Bomonnu (CTD). Heittpanpaas teopus
sBororu. CoBpeMEHHAs IBONIOIIMOHHAS OUOJIOTHS. 3HAUCHUE IBOIIOIMOHHOM

Teopuu B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPa

6.2

[lonynsauusa kak 37eMeHTapHas eauHuna >BOMONUU. COBPEMEHHBIE METOJbI
OLIEHKM TE€HETHYECKOIo pa3sHooOpa3usi M CTPYKTypbl nonyasuuil. M3menenue
reHooHJa MOMYSIIMM KaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH
reHeTnyeckoro paBHoBecus /. Xapnu, B. BaitnOepra.

OnemeHTapHble  (aKTOpbl  (OBMXKYLME CHUJIBI) 3BOJIOLUUU. MyTalmOHHBIN
npouecc. KomOuHatuBHas u3MeHUHMBOCTh. [Jlpeiip TreHOB — ciydaiiHble
HEHANpaBJIeHHblE HW3MEHEHHWS 4YacToT ajuleled B mnonymiuusx. Oddexr
OCHOBATeJ. Murpanuu. W3onsus MO YJISILIUI: reorpaguueckast
(mpocTpaHCTBEHHAas), OMoJIOTUYeCKast (PEPOTyKTUBHAS).

EcrectBeHHBINt 0TOOp — HampaBsionmid  ¢akrop dSBomonud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIIKYIMH, CTaOMJIM3HPYIOIMHA, pa3phIBAIOIMNA
(ma3pyntuBHBIN). [TonoBoit 0TOOD.

[IpucniocoOneHHOCTh ~ OpPraHM3MOB  Kak  pe3yJabTal  MHKPOIBOJIOLHH.
Bo3HukHOBeHHE  mpucnocoOiieHH y  opraHu3moB.  ApomMopdosbl U
uauoanantanuu. [Ipumeps! npucnocobnenuil y opranu3mMoB. OTHOCUTENIBHOCTD
MPUCIIOCOOIIEHHOCTH OPraHU3MOB.

Bun, ero «xputepunm u  cTpykTypa. BunmooOpazoBaHue Kak — pe3yibTar
MHUKpPOIBOMIONHMHU. V3omsamus — kiodeBod ¢akrop BumoobOpazoBanus. [lytn u
CrocoObI BUJI000pa30BaHHUS: ATOTIaTPUYECKOE (reorpaduueckoe),
CUMIIATPHYECKOe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJMIIJIONIU3alius,
rubpuuzanus). JMTeabHOCTb HBOJIIOLIMOHHBIX ITPOLIECCOB.

MexaHu3Mbl (GOPMUPOBAHUS OUOJIOTUYECKOTO Pa3HOOOpa3usL.

Ponp 3BOMIOLIMOHHON OMOIOTMM B pa3paboTKe HAyYHBIX METOJOB COXpaHEHHS
O6ropazHooOpasus. MUKPOIBOMIONMS M KOABOJIIOLMS Iapa3sUTOB M UX XO35€B.
MexaHu3Mbl (POPMUPOBAHUS YCTOWYUBOCTH K aHTUOMOTHKAM H CIIOCOOBI OOpHObI

Cc Hel

6.3

Metoasl u3ydeHus: Makpo3Boiouuu. IlameoHTonornueckue MeToAbl U3y4EHUs
sBostonuu. [lepexonubie Gopmbl U GUITOTEHETHYECKUE PSBI OPTaHU3MOB.
buoreorpaduueckue MeToapl uzydeHus 3Bomonuu. CpaBHeHue quiopsl U gayHbl
MaTEepUKOB U OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Buapi-sHaeMukn u
PENUKTHI.

9M6pI/IOJ'IOFI/I‘leCKI/Ie u CpaBHI/ITeJ'ILHO-MOp(bOJIOFI/I‘-IeCKI/IC MCTOAbl H3YYCHHA




sBONIONMU. ['eHeTHYeckue MeXaHH3Mbl SBOJIOLMH OHTOTCHE3a M MOSBJICHUS
HBOJIOIMOHHBIX  HOBINECTB. ['OMOJOTMYHBIE U  AHAJIOTUYHBIE  OPTaHBI.
PynumenTapHple  OpraHbl W aTaBU3MBL.  MOJEKyIspHO-TEHETUYECKUE,
6I/IOXI/IMI/I‘-ICCKI/IG u MaTEeMaTHUYCCKUEC METOAbI N3YUYCHUA 3BOJIIOLINUHU.
T'oMonoruyHble TEHBEI. COBpCMeHHBIC MCTOJbI MOCTPOCHUA (I)I/IHOFGHGTI/I‘ICCKI/IX
JICPEBBEB.

XpOMOCOMHbIG MyTalluu U 3BOJIOLHA TCHOMOB.

OOume 3akoHOMEpHOCTH (TpaBmIia) 3BodOUMU. HeoOpaTMMOCTh 3BONIOLHMU.

AnantuBHas paguanusa. HepaBHOMEpHOCTh TEMIIOB BOJIIOLUN

6.4

Hay4ynble rumore3pl MPOUCXOXAEHUSA KU3HM Ha 3emwse. AOHOreHe3 U
naHcnepMus. JlIoHaydHbIe IPEJICTABICHUS O 3aPOXKACHUHN KHU3HU (KPEaluOHU3M).
I'mnore3a NMOCTOSHHOIO CaMO3apOXKIACHUS KU3HU U €€ ONPOBEP)KEHHUE ONBITAMU
®. Pemu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxneHue KU3HH U
acTpoOHOJIOTHS.

OcHoOBHBIE 3Tanbl HeOpraHudeckoil 3pomounu. [InanerapHas (reosorudeckas)
HBONIIOLMS. XHMMHUECKas DJBONIONUA. AOHOTeHHBI CHHTE3 OpPraHUYECKUX
BemecTB u3 Heopranuwyeckux. Omeit C. Mumnepa u I'. FOpu. O06pa3zoBanue
nonumepoB u3 MoHoMepoB. KoanepBarnas runoreza A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIx. XonjaeliHa, reHetmdeckas rumnore3a [. Mémnepa.
Pu6osumer (T. Yex) m runotesa «wvupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH ¥ BOBHUKHOBEHUE TPOTOKIETKH.

Ucropusa 3emnu u meronsl €€ m3ydeHus. Vckormaembple OpraHM4ecKUe OCTaTKH.
I'eoxpononoruss u e€ meronpl. OTHOCUTENbHAS U A0COJIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoIOrMY€eCcKas IKana: 30HBI, IPbl, IEPUOBI, JTIOXH.

HauansHble 3Tanel oprann4eckoil »Bomonuu. [losBiaeHne U 3BOIIOLHS IEPBBIX
KIETOK. OBotonus MeTaboiau3Ma. BO3HUKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIUIEHKN KaK aHAJIOT IIEPBBIX Ha 3emile COOOILECTB.
Crtpomaronutsl. IIpokaproThl U 3yKapHOTHI.

[IpoucxoxxaeHue 3ykapuoT (CUMOUOTeHe3). DBOJIOLHMOHHOE IPOUCXOXKICHUE
BUpPYcOB. IIponcxoxJeHne MHOTIOKIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE OTambl SBOJIOIMUU BBICHMX pacTeHui. OCHOBHBIE apoMOp(ho3bI
pacrenuii. Bpeixon pacrenuit Ha cymy. [losBieHHe CIOpPOBBIX pPAaCTEHUH U
3aBoeBaHMe uMU cyum. CemeHHble pacTeHus. [IpoucxokaeHue LBETKOBBIX
pacTeHuu.

OcHOBHBIE JTambl HBOJIONUH JKABOTHOTO MHUpa. OcHOBHBIE apoMOp(o3bI
KHUBOTHBIX. Benpckas gayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XopoBbie KUBOTHBIE. JKU3Hb B BOJE. DBOIOIUS TO3BOHOYHBIX.

[Ipoucxoxnenue amduobuii u pentunuii. [IpoucxoxaeHne MICKONHUTAIONUX U




ntul. Ilpunnun xioyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMU U
I103BOHOYHBIMU KUBOTHBIMH CYILH.

Pa3BuTue xn3HU Ha 3emiie 110 3paM U IEepHoJaM: apXe, IpoTepo30il, Najleo30i,
Me3030#, KaifHO30M. OOm@s XapakTepuCTHKa KIMMaTa M TEOJOTHYECKUX
nporeccoB. [losiBieHHE U paclBET XapaKTEPHBIX OPraHU3MOB. YTieoOpa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIM COCTAB aTMOCHEPHI.

MaccoBble BBIMHUPAaHHMS — JKOJOTMYECKHE KpU3HUCHl Ipouuioro. IIpuuuHbel u
CJIEJICTBUSI MAaCCOBBIX BbIMUpPAaHUI. COBPEMEHHBIN 3KOJOTMYECKUN KPU3HC, €ro

0COOEHHOCTH

6.5

Paznenst m 3amaunm anTpomosiorur. Metoabl aHTpomnojoruu. CTaHOBJIEHUE
MpeACTaBICHUN O MPOUCXOXKICHUH YenoBeka. CoBpeMeHHbIEe HayuHbIEe TEOPHH.
CxoacTBO uenoBeKa € KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHUE YeNOBEKa.
CBuperensCcTBa  CXOACTBA  4YEJIOBEKA C  KUBOTHBIMH:  CPaBHUTEIBHO-
MopdoToruyuecKue, IMOPHUOJIOTUYECKHE, (GU3HOI0T0-ONOXUMUYECKHE,
noseaeHueckrue. OTauYus 4eI0BeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOMN
CHUCTEMBI.

JBmxynme cuibl ((akTopbl) aHTPONOTeHe3a: OMOJOTHYECKUE, COIMAbHEIE.
CooTHoIIeHHE OMOJIOTHYECKUX U COIUATIBHBIX (JAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOINOTEeHE3a. ABCTPATIONMUTEKN — IBYHOTUE TIPEIIKH JIFOCH.
YenoBek  ymenblid, IE€pBbBIE  M3IOTOBJICHHWS  OpyaMil  Tpyza. Yenosek
NPSAMOXOJIAIIMKA M TIEPBBIA BBIXOA JIOAeH 3a mpenensl Adpuxu. YemoBek
relIenb0eprckuii — oOIMi TpeAoK HEeaHJEPTATbCKOTO YEJIOBEKa M YelOoBeKa
pasymHoro. YenoBek HEAHAEPTAIbCKMN KaK BHJ JIOJICH XOJOJHOTO KiuWMmara.
UenoBeK pa3yMHBIH COBPEMEHHOIO THIIA, JCHHCOBCKHII YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mpeaenaMu AGpHuki.

DBONIONUS COBPEMEHHOTO 4YelloBeKa. EcTecTBEHHBIH OTOOpP B MOMYNIALMIX
yenoBeka. MyTanlmoHHBIH mporecc u moauMopdusm. [lonmynsuroHHbIE BOJIHBI,
npeiid renoB, murpanus u «3HPEKT OCHOBATENSD B MOMYIAIUIX COBPEMEHHOTO
YeJoBeKa.

UYenoseueckue pacel. Ilomstue o pace. bonpunme pacel: eBporeouHast
(eBpazmiickas),  aBCTpajo-HErpowaHasi  (PKBaTOpualibHAasl),  MOHTOJOUHAS
(a3maTcko-amepukaHckasi). Bpemss U myru pacceneHus 4ellOBEKa MO TUJIAHETE.
EnunctBo  dyenmoBeueckux pac. HayuHas  HeCOCTOSTENTBHOCTh  pacusMa.
[MpucnocoOIeHHOCTh YeNOBEKa K pPa3HBIM YCIOBHSM OKPYXKAIOIIEH Cpepl.
Bmusinue reorpaduueckoit cpeapl W napelida TeHOB Ha MOpQOIOTHIO U

(U3HOIIOTHIO YelloBeKa

OKOCHCTEMBI U IpUuCcynme UM 3aKOHOMEPHOCTU




7.1

Pasnensl u 3anaun 3xonoruu. CBsA3b 3KOJIOTUH C JPYTUMH HayKaMH.
Mertonsl skonoruu. llonmeBble HaOMOACHUS. OKCIEPUMEHTHI B IKOJOTUHU:
NpUPOAHBbIE M JaboparopHble. MoJenupoBaHue B HKOJIOTUU. MOHHUTOPHHT

OKPY)KAaIOIIeH Cpellbl: JTOKATbHBINA, PETHOHATBHBIA U TII00ATBHBIH

7.2

Oxonoruyeckre (akTopbl M 3aKOHOMEPHOCTH UX AeicTBus. Kiaccudukanus
JKOJIOTUYECKUX  (PAKTOpPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOTCHHEBIC.
O6ume 3aKkOHOMEPHOCTH JEeMCTBUSA dKojorumueckux dakropoB. [IpaBuio
muaumyma (K. IInpenrens, 0. JIn6ux). TonepanTHOCT. DBpUOMOHTHBIE W
CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue Qakropsl. CBeT Kak skojornyeckuil ¢akrop. JlelcTBrue pasHbIX
Y4acTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHUE TPYIIIbI
pacTeHMl M >KMBOTHBIX II0 OTHOLIEHMIO K cBeTy. CuUTrHaibHas poJib CBETa.
doTonepuoausm.

Temmeparypa kak oskomorudeckuii Qaxrop. [leiictBue Temmeparypsl Ha
opranusmsl. [IoMKMIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak akonormdeckuit  ¢akrop. IlpucmocoOnenust pacteHUM K
noJyiep)aHuio BogHoro Oanmanca. Knaccudukarus pacTeHUM MO OTHOILCHHUIO K
Boje. [IpucnocobneHus )kMBOTHBIX K ©3BMEHEHHUIO BOJIHOTO peXXHUMa.

Cpenpl o0MTaHUs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, IOYBEHHas,
IyOWHHAs  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHYECKue
0COOEHHOCTH cpea oOuTaHusl opraHu3MoB. [IpucmocoOneHus OpraHu3MOB K
KHU3HU B Pa3HbIX Cpeax.

buonornueckue putmel. BHemmune u BHyrpeHHUE pUTMbl. CyTOUHBIE U TOJIUYHBIE
puTMBbl. [IprucrnocoOneHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM YCIOBUM
HKHU3HU.

XKuznennsie opmbl opranusmoB. [lonstue o xuzHeHHOU (opme. KusHeHHBIE
dopMBl pacTeHMil: AepeBbs, KyCTApHUKU, KYCTapHUYKH, MHOTOJIETHHE TpaBBI,
oJHOJeTHHUE TpaBbl. JKu3HEeHHbIE (POPMBI )KUBOTHBIX: TUAPOOHUOHTHI, T€OOMOHTHI,
a3poOroHThI. OCOOEHHOCTH CTPOEHUS M 00pa3a KU3HU.

buotnueckue Qakropbl. Buabl OMOTHYECKMX B3aWMOJCUCTBHUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cUMOMO3 M ero (opmsel. Ilapa3sutusm, koomepanus, MyTyalu3M,
KOMMEH CaJTu3M (KBapTHUPaAHTCTBO, HaxJIeOHUYECTRO). Herpoduueckue
B3auMoJieiicTBUs  (Tommueckue, (Gopudeckue, (¢dadOpuueckue). 3HAYCHHE
OMOTHYECKMX B3aWMOJCHCTBUN IS CYIIECTBOBAaHHS OPraHU3MOB B cpele

obuTanus. [IpyHIINIT KOHKYPEHTHOTO UCKITIOYCHHS

7.3

OKOJOTHYCCKUIE XapPAKTCPUCTUKU MTOIMYJIIAIUHA. HOHy.TISII_II/I}I KaK OMOJIOTHYECKas

cucrema. Pojib HEOHOPOAHOCTH cpefibl, PU3NYECKUX OaphepoB U OCOOCHHOCTEH




Ouonoruu BUJIOB B (POPMHUPOBAHUHM HMPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISLIUM.
OcHOBHBIE IIOKa3aTe€ay MNOMYISLMHU: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
IIOJIOBAsl  CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTPALTUSL.

Oxonoruueckass CTpykrypa mnonymsinuu. OIlleHKa YMCIEHHOCTH IOMYJISLUU.
JInHaMuKa DONyJIALUHA U €€ Peryisuusa. bUOTHYECKui MOTEHIMAI MOMYIIALNH.
MonenupoBanue JAMHaAMMKM —nonymsiuvu.  KpuBble pocTra  UMCIEHHOCTH
nonymsiuuu. Kpusble BpDKHMBaHUA. Perynmsnusi 4MCI€HHOCTH HOMYISALUN : poJib
(GakTopoB, 3aBHCAIMX ¥ HE 3aBHCAIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpateruu BUAoB (I- u K-ctparerun).

[Tonsitue 00 »oKojormyeckod HuUIEe BUIA. Mectoodutanue. MHoromepHas
Mojenb skosnormyeckon Humm Jx.M. XatunmHcoHa. Pa3smepsl 3KOIOrMyYecKon
Hunm. [loreHunanpHas 1 peaan3oBaHHAasI HUILH.

Buag kak cucrema mnonynsuui. Apeanbl BUIOB. Buabl M MX JKU3HEHHBIE
CTpaTeTMU.  3aKOHOMEPHOCTHM  TOBEIEHHUS U MHUIPAUUil  KUBOTHBIX.

buonornueckne nHBa3zUU YY)XXCPOAHBIX BUIOB

7.4

CooOuectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu  Mexay
opraHu3MamMu B OWOIlEHO3e. DKOCHCTeMa Kak OTKpbiTas cuctema (A.J[xk.
Tencnu). @OyHKIMOHATBHBIE OJIOKM OPTraHW3MOB B SKOCHUCTEME: MPOIYIIEHTHI,
KOHCYMEHTBI, penyleHThl. Tpoduueckue ypoBHH. Tpoduueckue LENu U CETH.
Abuotuyeckue 6ok skocucteM. [louBbl M Hibl B 3kocucreMax. KpyroBopor
BEILECTB U TOTOK SHEPIUU B IKOCUCTEME.

OcHoOBHBIE MOKa3aTeNnu SKocucTeMbl. buomacca m mpomykuus. DKOJOTHYECKUE
MHUpaMUJIbI YKcell, 0MOMacChl U YHEPTHU.

Hanpaprnennsle 3akoHOMEpHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuynbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBI. AHTPONOICHHbIE BO3ICHCTBHUS Ha
cykueccun. KnmmakcHoe cooOmectBo. buopaznoobpasue u moiHoTa KpyroBopoTa
BELIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

IIpuponHble 3KOCHCTEMBI. AHTPONOIEHHBIE HSKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexty aHTpOIIOT€HHBIMU U IPUPOJHBIMH dKOCHCTEMAaMHU.
Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opozackas duiopa u
¢dayna. CuHaHTpoNM3aIMs TOPOJACKOi ¢ayHbl. buonornyeckoe n xo3sCTBEHHOE
3HAYEHHUE arpodKOCUCTEM U YpOOIKOcHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICCTBU OPraHU3MOB B 3KOCHCTEMAX.

[IepeHoc 3HEprUM U BEHIECTB MEKY CMEXHBIMH 3KOCHCTEMAaMH. Y CTOMUYHUBOCTD
OpraHHW3MOB, NOMNYISUMH M DSKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOITOTEHHBIX BO3JICHCTBUI

7.5

buocthepa - oOmennanerapHas o0ojouyka 3eMid, Tl€ CYIIECTBYET WIIH




CylllecTBOBana >ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OO6nactu
o6uocteps! u e€ cocras. JKupoe BemecTBO Ouochepsl U ero (yHKIHUH.
3akoHOMEpHOCTH cymecTBoBaHUs Ouocdepsl. OcobeHHOCTH Omocdepsl Kak
rmo0anbHON  dKocHcTeMbl.  J[MHamuueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB ¥ OHOr€OXMMHMYECKHE LHMKIBI (yIIepoaa, a3oTa).
PurmudanoCTS siBIIeHUM B Onocdepe.

3onanpHOCTE OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIC Jieca, CTENHU, CaBaHHBI,
MYCTBIHU, TPOIMYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTUTENnbHBIA U
KUBOTHBIN MUP OMOMOB CYyIIH.

Crtpykrypa U (yHKUMS XKUBBIX CHCTEM, OLEHKA MX PECYpCHOIO MOTEHLHala U

o6uochepHbIX GyHKIUH

7.6

DKOJIOTHYECKHE KPU3UCHl U MX NMpUYHHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arps3HeHHe BO3AYHHOM cpenbl. OXpaHa BO3ayXa. 3arps3sHEHUE BOIHOW CpEnpl.
Oxpana BoIHBIX pecypcoB. PaspymeHne nmouBbl. OxpaHa IOYBEHHBIX PECYPCOB.
N3meHenue kmmara.

AHTpONIOTEHHOE BO3AECHCTBUE HA PACTUTENbHBIM W KUBOTHBIM Mup. OxpaHa
PacTUTENBLHOIO M XUBOTHOTO Mupa. OCHOBHBIE NMPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacusie xuuru. Ocobo oxpansemble mpuponnsie Ttepputopuu (OOIIT).
boranndeckue cajpl M 300JJ0TMYECKUE TTAPKH.

OCHOBHBIE TPHUHIUNB YCTOMYMBOIO pa3BUTHS 4YEJIIOBEYECTBA W IPUPOJBIL.
PanuonaneHOE€  NMPUPOJONONB30BAaHME U COXPAaHEHHE  OMOJIOTMYECKOTO

pazHooOpazust 3eMin




