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MOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Omosorvs) Ha
YpOBHE cpenHero obmiero obpazoBaHus pa3zpaboTaHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii denepariuny,
dI'OC COO, Konuenuuu mnpenoaaBaHusi ydeOHoro mnpenMera «buonorus» wu
OCHOBHBIX TMOJIOXKEHUN (efepanbHoi paboyeit mporpaMMbl BOCIIUTAHUS.

VYuebnniii npeamer «buonmorus» yriyonéaHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJIIETCSI OJHUM U3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble mpeameTb». CormacHo mnonoxeHussMm @OI'OC COO mnpoduiibHble
y4eOHbIe TPEIMEThI, U3ydyaeMble Ha YTIIyOJIEHHOM YpOBHE, SIBJISIFOTCSI CIIOCOOOM
muddepeHnanu  00yuyeHUss Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHS U
MpU3BaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CpPEIHUM
o0IIMM, CpeaHUM MPOoQeCcCHOHATBHBIM U BBICIIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 OTUX Y4YEOHBIX TMPEIMETOB JOHKEH OBITh OpPUEHTHUPOBAH Ha
MPUOPUTETHOE pelIeHrne 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIINUX
3a/1a4, CBSA3AaHHBIX C MPOQOpUEHTALUECH OOYYaAIOIMIMXCI W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTU HAy4YHOTO 3HaHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIMIIMHOM, SKOJIOTUEH, TICUXOJIOTUEHN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHomy mnpeamery "buonorus" na€t mpencraBieHHE O
Head W 3ajadax Mu3ydeHus ydeOHoro mpeamera «buosorus» Ha yriyOGiaEéHHOM
YpOBHE, OIpeeNseT 00s3arenpHoe (MHBAPUAHTHOE) MPEAMETHOE COJIEpPKaHUE, ero
CTPYKTYpUpPOBaHHE [0 pazleiaaM MW TeMaM, paclpeielieHHe M0 Kiaccawm,
PEKOMEHIyeT TOCJIeIOBATEIbHOCTh HM3Y4YeHUs Y4YeOHOro marepuajia ¢ yd€ToM
MEXIIPEAMETHBIX W BHYTPUIPEIAMETHBIX CBS3EH, JIOTMKU Y4eOHOro Ipoiiecca,
BO3pPACTHBIX OcOoOeHHOCTeW oOydaromuxca. B mporpamme mo ounonoruu
peaii30BaH TPUHIUIT TMPEEMCTBEHHOCTH C H3yYe€HHEM OHOJIOTMH Ha YpOBHE
OCHOBHOTO  oOmiero oOpa3oBaHusi, Ojarojgapss 4YeMy MPOCMaTPUBACTCS
HAMpaBJICHHOCTh HAa  TOCJEAyIollee  pa3BUTHE  OHMOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIICHUS, TMPEACTABICHUA O 3J0pOBOM 00pas3e KW3HU, Ha
BOCIIUTaHHE OEpPEeKHOTO OTHOIICHHWS K OKpYy)XKarolel mnpupoaHon cpene. B
nporpaMMe 1o OWOJIOTMH TaKke IOKa3aHbl BO3MOXKHOCTH YYEOHOro MpeameTa
«buonorus» B peanmmzanuu  TpeboBanuii OPI'OC COO K mIaHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM U TMPEAMETHBIM pe3ysibTaTaM OOy4YeHUsI U B
GbopMUPOBaHUU  OCHOBHBIX BHJOB  y4€OHO-TIO3HABATEIBHOM  JACSITEIBHOCTH
OoOydJaroluxcsi MO OCBOCHHUIO COJIEpXKaHUs OHOJIOTMYECKOTro o0pa3oBaHUs Ha
YPOBHE CPEIHETO 00IIero 00pa30BaHMs.



VYueOuslii ipeameT «buonorus» Ha ypoBHE CpedHEro oOIero oopazoBaHUS
3aBepuIacT OuoJiornyeckoe oOpa3oBaHHWE B IIKOJIE W OPUEHTHPOBAH Ha
pacuivpeHue U yriayOJieHHe 3HaHUW O0Yy4arolluXcsl O UBOM MPHUPOJAE, OCHOBAX
MOJIEKYJIIPDHOW M KJIETOYHOM OHOJIorMu, 3MOpHOJIOTMA U OHOJOTMH Pa3BUTHS,
TE€HETHKH, CEJIEKLINH, OMOTEXHOJIOTUH, IBOJIFOLIMOHHOTO YUEHUS U DKOJIOTHH.

N3yyenne ydeOHOro mnpeamera «buonorus» Ha yrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO HA TOJrOTOBKY OOyYaromMXCid K MOCIEAYIOIIEMY MOTYyYEHHUIO
Ouojoruyeckoro  oOpa3oBaHMs B By3aX M OpraHU3alUSIX  CPEIHEro
npodeccuoHaabHOr0 00pazoBanus. OCHOBY €ro COAEP:KaHUS COCTABIIAET CHUCTEMA
OMOJNIOTUYECKUX  3HAHMUW, TMOJYYCHHBIX TMPH  HU3YYCHUH  OOYYaIOUIUMHUCS
COOTBETCTBYIOUIUX CHUCTEMATHUYECKHX pa3/iejoB OUOJIOIMM Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi, B 10—11 kimaccax 3Tu 3HaHUS MOJy4yaloT pa3BUTHE. Tak,
paciiupeHbl U yriayOJieHbl OHOJOTMYECKHWE 3HAHUS O PpACTEHUSAX, YKUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me YeJIOBeKa, OOIIMX 3aKOHOMEPHOCTAX JKHU3HHU,
JOTIOJTHUTENIHO BKIIOYEHbI OMOJIOTMYECKHE CBEAEHUS MPUKIIATHOTO U MTOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI Uil MOCIIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OHOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOLIIUMHU 3HAHUSAMH, MOJIYYEHHBIMU OOYYAIOIMIMMHCS NpPU U3YUECHHH
(bU3UKU, XUMUH, Teorpadun U MaTEMATUKU.

CtpykTypa mporpamMmbl 1o yuyeOHoMy mnpenmetry "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI ¥ HBOJIIOLMOHHBIA MMOAXOJbl K HW3YYEHHIO OHOJIOTHH.
CoryacHO MM, U3Y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHM3alllH, YBOJIIOLMK OPraHUYECKOro MHpa Ha 3emie,
COXpaHEHMs] OHMOJIOTMYECKOTro pa3zHooOpa3zus 1utaHetol. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJOTHM, 3MOPHOJOTMU U
OUOJIOTUM Pa3BUTHUS, TEHETUKU U CEJEKIUH, OMOTEXHOJOTMU W CHUHTETHYECKOU
OMOJIOTHH, AKTYaIM3UPYIOTCS 3HAHMUS OOydYarommxcs 1o OOTaHWKE, 300JI0THH,
aHatoMuu, (usmosiornn uenoBeka. B 11 kiacce wu3yyaroTcs 53BOJIOLHMOHHOE
y4€HHUE, OCHOBBI IKOJIOTUU U yueHue o ouocdepe.

VYueOnniti  npeaver  «buosorus»  mpu3BaH  O00ECHEYHTh  OCBOCHHE
oOy4JarommMHcs OMOJIOTMYECKMX TEOPU U 3aKOHOB, MAEH, MPUHIUIIOB U IpaBul,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHUH, MHOT0O0Opa3ud M OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOLIEH03a, 9KOCUCTEMBI, O BBIJIAIOIIMXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX
UCCJIeIOBAaHUSAX B OMOJIOTUH, MPUKIAIHBIX aCHEeKTax OMONOrMYecKuX 3HaHWM. Jlis
pa3BUTHS M TOAJEPKAHUS HMHTEpeca OOydaroluxcs K OHOJOTMHM Hapsay co
3HAYUTEIBbHBIM 00BEMOM TEOPETUUECKOrO MaTepualia B COACP)KaHUU MPOrPaMMBI
no OMOJIOTUHU MPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAHOBJICHHS U Pa3BUTHS



TOM WM HMHOM o0nacTH OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B pEUICHHE BaXKHEUIINX OMOJIOIMUECKUX U SKOJIOTHYECKUX MTPOOIIEM.

[enp u3yuenus yuyebHoro npeamera «buonorus» Ha yriayOinEHHOM ypOBHE —
OBJIaJIcHHE  OOy4aroUMMHCS  3HAaHUAMHU O  CTPYKTYPHO-(YHKIIMOHAJIBHOM
OpTaHM3allMMd >KUBBIX CHCTEM pa3HOTO paHra W MPUOOPETEHHE YMEHHA
UCIOJIb30BaTh 3TH 3HAHUS B (POPMHUPOBAHMM MHTEpECA K ONpEeAeIEHHON 00JIacTH
npoeCCHOHANBHON JIEATEIbHOCTH, CBS3aHHOM C OWONOTHEH, Wi K BBIOOPY
y4eOHOI0 3aBeJIeHUs ISl IPOJOJDKEHUS OMOJIOrMUECKOTr0 00pa3oBaHusl.

JoctmwkeHne 1enu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriayOnEéHHOM YpPOBHE 00€CIIEUMBAETCS PELICHUEM CIEIYIONINX 3a/]1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHUEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MIPaBUJIAX, COCTABJISIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOCHHUHM, MHOTO00pa3MM U OCOOEHHOCTAX OMOJOTUYECKUX CcHUCTeM (KIIeTKa,
OpraHu3M, MONyJisAlus, BUJ, OMOreoleHos3, Onocdepa); 0 BbIAAIOIMIMXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEJOBAHUAX B OUOJIOTUH;

O3HAKOMJICHHE OOYYaloIIMXCsl C METOAAMU IO3HAHWs >KUBOM MPUPOJBL:
UCCIICZIOBATEIbCKUMH  METOAAMU  OMOJIOTMYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOM OHOJOrMM, 3MOpUOJIOTMM U OHOJOTMM Ppa3BUTHUSA, TE€HETUKU W
CEJIEKIIMM, OWOTEXHOJOIMHM M CHUHTETHYECKOHM OHMOJIOTMH, NaJEOHTOJIOTHH,
DKOJIOTHM);  METOJAaMU  CaMOCTOATEIBHOTO  MPOBEACHUS  OMOJIOTMYECKUX
UCCJIeIOBaHUN B JabopaTopud W B mpupone (HabmoneHue, W3MEpEHUe,
HKCIEPUMEHT, MOJIETIMPOBAHNUE);

OBJIaJIcHHE OOy4YaloOIIMMUCS  yYMEHUSMHU: CaMOCTOSITEJIbBHO  HaXOJHUTh,
aHAJIM3MPOBAaTh W HCIOJB30BaTh OMOJIOTUYECKYIO HH(OPMALMIO; TOJIb30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTUE W CHUMBOJMKOMN; YCTAHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHMOJOTMM U COLMAIBHO-3KOHOMUYECKUMU M 3KOJOTMYECKUMU
npo0ieMaMH 4YeJIOBEYECTBa; OLICHUBATh IMOCIEACTBUS CBOEH AESTENBHOCTH IO
OTHOILIEHUIO K OKpY’Kalollel MNpUpogHOU cpene, COOCTBEHHOMY 3/I0pPOBBIO U
3I0POBBIO  OKPY)KAIOIUX  JIIOJICH; OOOCHOBBIBAaTH M COONIOAATH  MEPBI
npopUIaKTUKN MH(PEKIMOHHBIX 3a00J€BaHUi, MpaBuiia MOBEACHUS B MPUPOAE U
oOecrieyeHusi O€30MaCHOCTU COOCTBEHHOW >KHU3HENEATEIbHOCTH B UpPE3BbIUYAMHBIX
CUTyallUsIX ~ MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa;  XapaKTepU30BaTh
COBPEMEHHBIE HAYYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00YYArOIIMXCSl MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN
B IPOLECCE 3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBITUSIMU M COBPEMEHHBIMU
UCCIICZIOBAHUSAMU B OMOJOIMH, pEUIaeMbIMU €10 MpoOJeMaMH, METOJO0JOTHEH
OMOJIOTUYECKOTO UCCIIeI0BaHUA, MPOBEICHUS AKCIIEPUMEHTATBHBIX



WCCJIeIOBAaHUH, pEIeHUs] OMOJIOTHYECKUX 3a]1a4, MOJCITUPOBAHUS OMOTOTHIECKUX
OOBEKTOB U MPOIIECCOB;

BOCIIUTAHHUE Y OOYYarONMXCsl IICHHOCTHOTO OTHOIIEHUS K JKMBOU MPHUPOJIE B
1EJIOM U K OTACNIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (DOPMHUPOBAHUE IKOJIOTUUYECKOM,
TEHETHYECKOW TPaMOTHOCTH, OOINEH KyJbTypbl TIOBEICHHUS B  MPHUPOJIE;
MHTETPaIlMi €CTECTBEHHO-HAYYHbIX 3HAHUH;

npuodpeTeHne  OOyYaroImMMHUCA  KOMIIETEHTHOCTH B palliOHAJIbHOM
IPUPOJIOTIONH30BAHUN (COOMIOICHNE TPAaBHJI TOBEACHUS B TMPUPOAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OMOC]ephl), COXpaHEHUU COOCTBEHHOTO 3/I0OPOBBSI U 3I0POBBS
OKpY)KaloIuX Joaed  (coOmogeHuss Mep NporiakTUKu — 3a0o0JieBaHUMH,
oOecrieyeHre OE30MaCHOCTU >KU3HENEATETbHOCTH B UPE3BBIYAMHBIX CUTYyaIUsIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHHS
OMOJIOTUYECKUX 3HAHUI U YMEHUI B TOBCEAHEBHOM KU3HH;

CO3/JaHME  YCJOBMM  JII1  OCO3HAHHOTO  BbIOOpa  OOyYarolMMuUcs
VH]IUBUyaTbHOU o0pazoBaTebHOM TPaCKTOPHH, crocoOCTBYOIIEH
HOCIENYIOIEMY MPO(PECCUOHAIIBHOMY CaMOONPEACIEHUI0, B COOTBETCTBUH C
WHIUBUIYaTbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMH PETHOHA.

OO11iee 4MCIO YacoB, OTBEJACHHBIX HA M3y4YeHUE OMOJIOTUM Ha YTiIyOJIeHHOM
YpOBHE cpeaHero oduiero oopazoBanus, coctapisieT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezenro0), B 11 kmacce — 102 gaca (3 yaca B HEACIIO).

Ot6op opraHu3alMOHHBIX (OPM, METOJOB U CPEICTB OOy4EeHUS OHOJIOTHUU
OCYILIECTBIISIETCA C Y4E€TOM CHEIU(PHUKH €ro COACpKaHWsS W HAIMpaBJIIEHHOCTH Ha
MPOJOJDKEHUE  OMOJOTHYECKOTO 00pa3oBaHUs B  OpPraHU3aIUsAX  CPEIHEro
po(heCCUOHANIBHOIO U BBICHIET0 00pa30BaHMUSL.

OO0s13aTeIbHBIM YCIIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YTIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHME JIA0OOPATOPHBIX M MpakTHueckux padot. Takxke ydwactue
OOy4YaroIIMXCsl B BBITIOJHEHUU TMPOCKTHBIX U YYEOHO-UCCIENOBATENBCKUX PAOOT,
TEMaTHKa KOTOPBIX  ONpENENAeTCS yYUTeieM Ha OCHOBE  HWMEIOIIMXCS
MaTePHATBHO-TEXHUIECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBUH.



COJEPXAHME OBYYEHUA

10 KJIACC

CopnepkaHue TpOrpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyJaapcTBeHHOM utoropoii arrectanuu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpemeHnHasi OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkass uctopusi pa3BUTus
ouosornu.  buonmornueckue  HAyKM U HM3y4aeMble UMM MPOOJIEMBI.
@dyHIaMEHTaNbHbIE, TPUKIAJAHBIE M TIOMCKOBBIE HAay4YHbIE MCCJIECIOBAHUS B
OMOJIOTHH.

3HadeHue OMoJoruu B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl Mupa. [Ipodeccun, cBazanHbie ¢ Ouonorueil. 3HaueHue OHUOJIOTHUU B
MPAKTUYECKON JEATEIIBHOCTH YEJOBEKA: MEIULHMHE, CEIbCKOM  XO3SMCTBE,
MIPOMBIIUIEHHOCTH, OXPAHE TPUPOJIBI.

JleMOHCTpanMH

[Toptpetsl: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. JlapBus,
V. I'apseu, I'. Menaens, B. . Bepnanckuit, U. 11. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodeer-Pecorckuii, k. Yorcon, @. Kpuk, /. K. bensies.

Tabmuupl u cxemsl: «CBA3p OHONOTMM C APYTMMH HaykaMmy», «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI M UX U3yYeHHe

JKvBble cucTeMBl Kak MpeaMeT wu3ydeHus Ouosoruu. CBOMCTBA KUBBIX
CUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, MJUCKPETHOCTh M  IEJIOCTHOCTD,
CJIOKHOCTb UM YIOPSAAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3aLMs,
CaMOBOCIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYISIIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTHueckuit), Ouochepnspiil. Ilpomecchl, mpoHCXOAAIIHE B KUBBIX
cuctemMax. OCHOBHbIE TpHU3HAKU >KUBOTO. JKHM3HB Kak (opMma CyIIeCTBOBAHUSA
mMarepuu. Hayku, n3yyaroniue ;KuBble CUCTEMbBI HA PA3HbIX YPOBHSIX OpraHU3alNH.

N3yueHue >xuUBBIX cucTeM. MeTonbl Ouosiornueckoil Hayku. HaGmronenue,
M3MEPEHHE, IKCIIEPUMEHT, CUCTEMAaTHh3alus, MeTaaHan3. [lonsitue o 3aBUCUMON U
HE3aBUCUMOW TmepemMeHHou. [lmanupoBanue oskcnepumenta. lloctaHoBka wu
npoBepka rumnote3. HymeBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuonormdyeckux nAaHHbIX. OIllEHKa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. IIpuuMHBI HCKaXKEHUS Ppe3yiabTaroB JKcnepuMmeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpauMu



Tabmuupl u cxembl: «OCHOBHBIE NpHU3HAKUA KU3HW», «buronornueckue
cucteMbl», «CBOWCTBAa JKMBOW MaTepum», «YPOBHH OpraHU3alUU KHUBOU
npupoap», «CTpoeHue 3KUBOTHOW KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEYECKOTo opraHu3May, «buoreonenos3», «buochepay, «Merompl
W3YUYEHUS KUBOU MPUPOIBI».

O6opyaoBaHue: naboparopHoe  o0OpymOBaHWE IS TMPOBEACHHS
HAOJIIOICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTtuyeckas padora «/cnonp30BaHUE pa3IMYHBIX METOJOB  IpU
W3YUYEHUHU KUBBIX CUCTEM.

Tema 3. BuoJIOTHA KJI€TKH

Knetka — CTpyKTypHO-(QYHKIMOHAIbHAs €OUHHIA >KMBOro. HMcropus
oTKpbITHs KieTku. Pabotel P. 'yka, A. JleBenryka. Knetounas teopus (T. [LIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIC MOJOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Meroapl  MOJEKYISIpHOW W KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpomarorpadus, 3JaeKTpodope3, METOJ MEUYEHBIX aTOMOB, AUQPQEpeHIUaIbHOE
HEeHTpUPYTUpOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue @urcuposanHuix
K1emoK. DNEKTpPOHHas MHUKpockonus. Kongokanvnas muxpockonus. Bumanvrnoe
(npudicusHeHHOe) UzyyeHue Kiemox.

JleMoHCTpanMK

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlInennen, P. Bupxos, K. M.
bap.

Tabmuiel 1 cxeMbl: «CBETOBON MHKPOCKOID», «IJIEKTPOHHBI MUKPOCKOT,
«HMcTopust pa3BUTHS METOJOB MUKPOCKOTIHI).

OOopynoBaHue: CBETOBOW MHUKPOCKON, MHUKPOIPENapaThl PacTUTENIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «/3yueHne MeETONOB KIETOYHOM OumoIOTUU
(xpomatorpadus, snekrpodopes, auddepeHuUanbHOe EHTPUGYTUPOBAHKE,
[1LIP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKU

XUMUYECKU COCTAB KIETKA. MakKpo-, MUKpPO- M YJbTPAMUKPOIIEMEHTHI.
Boma u e€ ponp Kak pacTBOpUTENSA, peareHra, ydyacTue B CTPYKTYpUPOBAHUU
KJICTKH, TEIJIOPETYISAIMU. MuHepaabHbIe BEIIECTBA KJIETKU, UX OHOJIOTHYECKas
poub. Posib KATHOHOB U AaHMOHOB B KJIETKE.

Opranunyeckue BewllecTBa KIETKH. buonormdeckue mnonuMepbl. benku.
AMUHOKHUCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi MoJekyibl. [lepBuunas
CTpyKTypa Oenka, TenTUAHas CBsi3b. BTopwyHas, TpeTWuYHas, YeTBEPTUUHAS
cTpykTypbl. Jlenarypauus. CBoiictBa OenkoB. Kiaccudukanus — Genkos.
buonorudeckue pyHkuuu 6enkoB. [Ipuonul.



VYraeBoasl. MoHOCaxapubl, AUcaxapuibl, OJIUTOCaXapuabl U MOJIUCAXAPUIBI.
OO0muii 1IaH CTpoeHHs ¢ (PU3MKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonorunueckue GyHKIUU YrIeBOIOB.

Jlumuaet. ['uapodpunsHO-THAPOdOOHBIE cBOlicTBa. Kiaccudukaius aumnuaos.
Tpurnumepuasr, ¢dochoaunuapl, BOCKH, CTepouabl. buomormdeckue QyHKIUH
aunuoB. OO1Me CBOWCTBAa OMOJOTHUECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHUI0, MTOTYIIPOHUIIAEMOCTb.

Hyxnennoble kucinotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneotuner. Ilpuanun xomruiementapHoctu. llpaBmimo Yapradda. Crpykrypa
JIHK — nBoitHas crimpanb. MectoHaxoxaeHue u ouonorndeckue ¢ynakmmu JTHK.
Buaesl PHK. @ynkiun PHK B kietke.

Crpoenue Monekyibsl AT®. Makpospruyeckue cBsizu B Mosiekylie ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKHU, X (QYHKUIUU B
kinetke. Jpyeue wHykneosuompugpocgpamor (HT®). CexsenupoBanue JHK.
Memoovl cenomuKuy, MPAHCKPURMOMUKU, NPOMEOMUKU.

CrtpykTypHasi Ouosiorusi: OMoXMMUYeckue U OMopU3NUECKUue HCCIeI0BaHUs
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl Ouomoliekyn. Mooeruposanue
cmpyKmypul U QyHKyuil OUOMONEKYN U UX Komniaekcos. KomnvlomepHolili Ou3aiin u
OpeanuyecKuli cunmes OUOMONEKY U UX HENPUPOOHBIX AHAO208.

JleMoHCTpanMH

[Toptpetsr: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

[uarpammbl:  «Pacnpenenenve XMMHUYECKUX  JJIEMEHTOB B HEXKUBOU
npupojie», «Pacnpenenenre XuMUIeCKIX SJIEMEHTOB B JKUBOU MPUPOJIEY.

Tabmunpl u cxemsbl: «llepuonuueckass TabaUIAa XUMUUYECKUX JJIEMEHTOBY,
«CTpoeHre MOJIEKYJbl BOIBI», «BelecTBa B COCTaBe OpPraHUu3MoB», «CTpOeHHE
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynb», «CTpoeHHEe MOJIEKYI
YIJIEBOIOB», «CTpOEHHME MOJIEKYJ JUNUIOB», «HyKIEMHOBBIE KHCIOTBDY,
«Ctpoenue moisiekyibl ATDy.

O6opynoBaHue: XUMHYECKas Mocy1a U 000py0BaHHE.

JlabopaTopHasi padora «O0HapyKeHHE OCJIKOB ¢ MOMOIIBIO KaueCTBEHHBIX
peaKu».

JlaGoparopnass  paGora  «lcciemoBaHune — HYKJIEMHOBBIX  KHUCJIOT,
BBIJICJICHHBIX M3 KJIETOK Pa3JIUYHBIX OPTaHU3MOBY.

Tema S. Ctpoenne u pyHKIUM KIETKH

Tumel KIETOK: DJyKapuoTHYecKas U MpokapuoTudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHne mpoKapuoTHIeCKo KiIeTku. KineTouHast cTeHka OakTepuii U apXew.
OcoOeHHOCTH CTpPOCHHsSI TeTepoTpoHON U aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MeCTO U pojib MPOKAPHOT B OMOIIEHO3AX.

Crpoenue u (YHKIIMOHUPOBAHUE 3YKAPUOTHYECKOU KJIETKH.
[Ina3zmatnyeckass MmemOpaHa (masmaiemMma). CTpykTypa — IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCOpPT BELIECTB Yepe3 IUIa3MaTHYECKYH0 MEMOpaHy: MACCUBHBIM
(muddy3us, obneruénnas auddysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIN
akTUBHBIM TpaHcropT). [lomynponuniaemocts MemOpanbl. PaGora HaTpuii-
KaJIMeBOr0 Hacoca. DHAOLUTO3: MUHOLKTO3, (aromuTo3. Jk3ouuTo3. Kierounas
crerka. CTpykTypa ¥ QyHKITMH KIETOYHOU CTEHKH PAaCTCHHM, TPUOOB.

Huronnaszma. Luro3zons. Llutockener. [IBmkeHue murtomiazMbel. OpraHouabl
kieTkun. OpHoMeMOpaHHBIE OPraHOWIbl KJIETKU: JHAOIJIa3MaTUYECKas CeTh
(BIIC), anmapat ['odabmku, JTU30COMBI, UX CTpoeHHEe W (PyHKIMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KJIETKH. CTpOEHHE TPaHyJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpad. ['mamkuii  (arpaHyJsIpHBIN)  SHIOIUIA3MATHYECKHMA
petukynyM. CekpetopHas ¢yHKius anmaparta [onbmku. Moodugukayusa denkos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame [onvoocu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pactutenbHbix KieToK. Kinetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU:  MHUTOXOHJPUHM,  IJIACTHIBI.
Ipoucxoorcoenue mumoxonopuil u niacmuod. Cumobuoeenes (K.C. Mepeowckosckuil,
JI. Mapeynuc). Ctpoenne u (QyHKIMM MUTOXOHApUW W muactui. [lepBuunbie,
BTOPUYHBIE U  CIOXKHBIE  TUIACTUABIL  (DOTOCHUHTE3UPYIOUIUX  JYKAPHUOT.
XJIOpOMIACThI, XpOMOIUIACTBI, IEHKOTIACTHI BEICHIUX PACTEHUIM.

HememOpannbie opranouabl kieTku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHOMOB KJIETKHU. Pu6ocomsl. IIpomesrcymounvie Quramenmeo.
MuxkpodunameHTol. AxkmuHosble Muxpoghuiamenmol.  MBIIIEUHBIE — KJIETKH.
Axmunogvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. KieTouHslii
neHtp. CrpoeHue ¢ JBUKEHUE KIYTUKOB M PECHHYEK. MUKpPOTpyOOUKH
muToruiasmel.  LleHTpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momophvie benxu.

Anpo. O6omouka sipa, XPOMATHH, KapUOTUIa3Ma, SAPBIINIKA, UX CTPOCHHUE U
bynkuuu. SAnepHsiid  OenkoBbId MaTpukc. I[IpocTpaHCTBEHHOE pacCIONIOKEHHE
XpoMOCOM B HHTep(asHOM sizpe. Iyxpomamun u 2cemepoxpomamun. benxu
XpOMaTUHA — TUCTOHBL. J{uHamuka s0epHou 000104KU 6 Mumose. AHoepHvili
mpauncnopm.

Kiierounsie BritoueHusi. CpaBHHUTENIbHAS XAPAKTEPHUCTUKA KIETOK 3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOMN ).

JleMoHCTpaUMu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupel 1 cxembl: «CTpoeHHE SYKApUOTUYECKON KIETKW», «CTpoeHue
JKUBOTHOM  KJeTkw», «CTpoeHue  pacTUTENbHOW  KIEeTKW», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», « CTpoeHrne NPOKapuOTHIECKON KIIETKI.

O6opynoBaHuE: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOITpEnapaThl OaKTepHaIbHBIX KJIETOK.

JladbopaTtopnas paGora «/3ydueHue CTpOEHHS KIETOK Pa3JIMYHBIX
OpraHU3MOBY.

IIpakTHyeckas padora «/3ydeHue cBONCTB KICTOUHON MEMOpaHbD».

JladbopaTopnas pabora «MccrnegoBaHue IIa3mMolid3a W JIEIJIa3MoJid3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuyeckas  pabora  «M3ydyeHue  JIBWKEHHS  LUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX.

Tema 6. O0OMeH BeliecTB U NpeBpallleHUE JHEPTHH B KJIETKe

AcCUMUIISTIUS U JUCCUMIUIALIMS — JIBE CTOPOHBI MeTabosu3ma. Turmbl oOmMeHa
BEIIECTB: aBTOTPO(HBIM U TEeTepoTpOdHBIA. YdacThe KHUCIOopoaa B OOMEHHBIX
mpoleccax. JHepreTuueckoe ooOecrneueHue KIeTku: mnpespaiieHue ATD B
OOMEHHBIX Tporieccax. DepMEHTATUBHBIM  XapakTep peakiuil KIETOYHOIrO
Merabomm3ma. DepMeHTh, WX CTPOCHHE, CBOMCTBA M MEXaHU3M JEHCTBUS.
Kodepmentrl. Otnuunsi GepMEHTOB OT HEOPTaHMUYECKHX KaTalu3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX
pEeaKIuil OT pa3IUYHbIX (PAKTOPOB.

[lepBUYHBI CHUHTE3 OPraHUYECKMX BEIIECTB B KieTke. DoTocuHTES.
AHOKCcuceHHblll U oKcucenHbulli homocunmes y oaxkmeputi. Ceemocobuparowue
nNUCMEeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poib XJI0pOIIacTOB B MPOLECCE
dotocunTesa. CBetoBas u TemMHOBasi pasbl. Pomoovixanue, Cs, Cs. u CAM-munsi
gdomocunmesa. IlponykTuBHOCTh (hoTOoCHHTE3a. BnusiHue pasnuyHbIX (HaKTOPOB
Ha CKOpOCTh (OTOCHMHTE3A. 3HaUeHUE (DOTOCUHTE3A.

XEeMOCHHTE3. Paznoobpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUITUPYIONHE OaKTepUH, Kene300aKTepur, CepoOaKTepUu, BOJOPOJIHBIC
OakTepun. 3HaUCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3mbl. Buasl Oposkenus. [IpomykTel OposkeHHS M UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTEH OOJIC3HEH.

AspoOHBIC OpraHU3MBI. Drarbl ASHEPTreTHYECKOTO oOMeHa.
[ToaroroBuTeNnbHbBIN ATaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buonornueckoe OKHUCIEHUE, WM KJIETOYHOE AbIXaHue. Poiib MUTOXOHIpU B
nporeccax Omosorndeckoro okucieHus. [ukmmueckue peakiuu. OKUCIUTEIHLHOES
dbochopunupoBanne. Iuepeuss membpanHoeo epaouenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszvl. llpenmyiecTBa a’poOHOTO MyTH
oOMeHa BelIEeCTB Nnepe] aHapOOHbIM. D(HPEKTUBHOCTH FHEPrETUUECKOr0 0OMEHA.

JleMoHCTpaUMH

[Toptpersr: k. Ilpuctmu, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuuel u cxembl: «DPOTOCUHTE3», «IHEPreTUUECKUl 0OMen», «brocunTes
oenka», «CTpoeHue pepMeHTa», « XEeMOCUHTE3Y.

OO0opynoBaHUE: CBETOBOM MHMKPOCKOI, OOOpYAOBAHHME JUIsl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JladbopaTtopHas  paGora «l3yueHue  KaTaAIMTHYECKON  aKTUBHOCTHU
dbepMeHTOB (Ha IpUMepe aMUIa3bl WK KaTajaasbl)y.

JladbopaTtopnass padora «/3ydeHue (HEPMEHTATUBHOTO paCIICIIICHUS
MEPOKCH/IA BOJOPOIA B PACTUTEIIbHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnas paGora «CpaBHeHue mpolieccoB  (oTocuHTE3a WU
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEeHHE MTPOIIECCOB OPOXKEHUS U ABIXAHUS.

Tema 7. HaciiencreeHHass MH(pOpMaLUs U peajin3anus €€ B KJIeTKe

Peakuun MatpuyHoro cuHte3a. [IpyHIMI KOMIUJIEMEHTAPHOCTH B PEAKIUSAX
MaTPUYHOTO CHHTe3a. Peanusanusa HacieactBeHHOU mHbopmarmu. ['eHeTHUecKuit
Koa, ero cBoiicTBa. TpaHckpunuuss — wmatpuudblii cuHTe3 PHK. IlpuHuurmsr
TPAHCKPHUIILINKU: KOMIIEMEHTAPHOCTbh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ stanbl. Yuactue TpancnopTHsix PHK B OnocunTese Oenka.
VYcnosust OuocunTe3a Oenka. KomupoBanue amuuokucior. Pomb pubocom B
OonocuHTe3€e OernKa.

Cospemennvle npeocmagnenus o cmpoenuu 2ceHos. OpraHuszalus reHoma y
MPOKAPUOT U AYKapUOT. Perynsiuus akTUBHOCTHM T€HOB Yy MHpOKapwoT. 'mmnoresa
onepoHa (. Kakob, XK. Mano). Monekynsipuvie mexanusmol IKCApeCcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2eHos. Perynsius oOMeHHBIX
IIPOLIECCOB B KJIETKE. KIIeTOUHBIN roMeocTas.

Bupycsl — HekeTouHble (POPMBI KU3HU U 0OJIMTaTHBIC TTapa3uThl. CTpoeHHe
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KusHeHHbll YUK
JHK-cooepoicawux  supycos, PHK-codepoicawux eupycos, 6axmepuogacos.
Obpamnas mpanckpunyus, pegepmasa, uHmezpasa.

Bupychbsie 3a0oneBaHusl 4elloBeKa, *KUBOTHBIX, pactenuid. CIINJ, COVID-
19, cornuanbHbIC U MEAUITTHCKUE TIPOOIICMBI.

buoungopmamura: unmeepayus u aumanuz oonvuux maccusos («bigdatar)
CMPYKMYPHBLIX Ouosocuyeckux oannvlx. Hanomexuonocuu 6 buonocuu u meouyune.
Ilpoepammupyemvie ¢hynkyuu 6eaxos. Cnocobbl 00cmasKu 1eKapcma.



JdeMouHcTpaunu

[Toptpetsr: H. K. Konsuos, /. . IBaHOBCKMIA.

Tabmunpel u cxeMbl: «buocunTes Oenkay, «['eHeTnyeckuit koa», «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3nanue MOJIEIN BUPYCay.

Tema 8. ZKn3HeHHBIN UK KJIeTKHA

Knerounslii 1muki, ero mnepuoasl u perymsnus. Wuartepdaza u  mutos.
OcoOeHHOCTH TMpPOIIECCOB, MpoTekarolux B uHTepdase. IloaroroBka KieTku K
neneHuto.  IIpecunrteTndyeckuii  (MOCTMUTOTHYECKHM),  CHHTETUYECKHMH U
MOCTCUHTETUYECKUN (TIPEMHUTOTHIECKUI) TepHOIbI HHTEP(DA3HI.

Marpuunsnii cunre3 JHK — permmkanms. [Ipuanouns!r perummkanuum JIHK:
KOMIUIEMEHTAapHOCTh,  MOJYKOHCEPBATUBHBIM  CUHTE3, AHTUIAPAILIEIBHOCTD.
Mexanusm permkannn JITHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u
TenomMepa3a. XPOMOCOMHBIM Ha0oOp KIETKHM — Kapuotum. JUMmIougHbelii u
raruiouaHbld - HAOOpel  XpomMocoM. ['omosornynbsie  XpomocoMbl.  [lonoBbie
XPOMOCOMBI.

Henenue xmetkn — Muto3. CTaauu MUTO3a W TPOUCXOASANIME B HHUX
npoueccel. Tunel Muto3a. Kapuokune3 m nurTokuHe3. brosorndeckoe 3Ha4eHHE
MHUTO3a.

Perynsiiiuss MUTOTMYECKOTO LHMKIA KIETKU. lIporpammupyemasi KieTo4yHas
ru0enp — aronTo3.

Kinerounoe sinpo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanuzmoi
npoaugepayuu, ouggpepenyuposku, cmapenus u cudbenu kKiemox. «lL{ugposas
KemKay — ououngpopmamuyeckue mooenu yHKYUOHUPOBAHUSL KIIEMKU.

JleMoHCTpaLMu

Tabmumpel u cxembl: «KH3HEHHBIH LMK KICTKW», «Mwutosd», «CtpoeHue
xpomocom», «Penmukanusa JJHK».

O0opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapathl: «MUTO3 B KJIETKax
KOpEUIKa JTyKay.

JlaGoparopHas padora «3yuyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlabopaTopHas pa6ora «HaGmroneHne MUTO3a B KJIETKAaX KOHYMKA KOPEIIKa
Jyka (Ha TOTOBBIX MUKpOMpenaparax).

Tema 9. CtpoeHue 1 pyHKIIUM OPTAHU3MOB

Buonoruueckoe pasHooOpasue OpTraHU3MOB. OIHOKJICTOYHEIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIC OPTaHHU3MBI.
OCOOCHHOCTH  CTPOSHHUSI W JKU3HEACITCIHLHOCTH OJTHOKJIETOYHBIX

OpraHnu3MOB. BaKTepI/II/I, apxcu, OJHOKJICTOYHBIC I’pI/I6I)I, OAHOKJICTOYHBIC
BOOOPOCIIN, APYIUC IPOTHUCTHI. KononuanbHbie OpraHHu3MBlI.



B3anMOCBsa3p 4acTeld MHOIOKJIETOYHOI'O OpraHums3Mma. TKaHW, OpraHbl U
cucTeMbl opraHoB. OpranusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacreHnid. Tunmbl pacTUTENBHBIX TKaHEH: OOpa3oBaTeNbHAs,
MOKPOBHAsI, MPOBOJSINAsA, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOCHUS,
(GYHKIMIA U pacIoNOKEHUsI TKaHEH B OpraHax pacTeHHil.

TkaHW JKMBOTHBIX M YEJIOBEKA. THIIbI KMBOTHBIX TKAHEN: 3MUTEIHANIbHAL,
COCIMHUTEIbHASI, MbIIeYHass, HepBHasA. OCOOEHHOCTH CTpOEHHUA, (GYHKIUA U
pacIIONOKEHHs TKAaHEW B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M T€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHsl u
CHUCTEMBI OPTaHOB )KUBOTHBIX U YelIOBeKa. OyHKIIMA OPTAHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pactenuii. CkeneTbl OJAHOKJIETOYHBIX M
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyxHblii W BHyTpeHHUi ckener. CTpoeHue Hu
TUNBI COEAUHEHUS KOCTEH.

JIBrkeHre  OpraHu3MoB.  JIBWKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMI:
TPONM3Mbl M HACTUHU. [[BHJKEHME MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHble MBIIILBI M KX padoTa.

Iluranne opranusmoB. IlorsomieHue BOABI, YITIEKHCIOrO Trasa H
MUHEpAJIbHBIX BEIIECTB pacTeHusAMU. [IutaHue >XUBOTHBIX. BHyTpumnosoctHoe u
BHYTPHUKJIETOYHOE MHIIeBapeHue. I[lnraHue NO3BOHOYHBIX >XKUBOTHBIX. OTaeisl
MUIIEBAPUTENLHOTO TpakTa. [lumeBapurensHbie xene3pl. [lnmeBapurenbHast
CUCTEMA YEJOBEKA.

Jpixanue opranu3moB. J{pixanue pacrenuid. [[pixanue >kuBoTHBIX. [uddy3us
ra3oB 4yepe3 MoBEepXHOCTh KieTku. KoxkHoe npixanue. [[pixarenbHas MOBEPXHOCTb.
XKabepHoe u néroyHoe AbIxaHue. JpIXaHUE MO3BOHOYHBIX >KUBOTHBIX M YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHWE CTPOEHMSI JIETKUX ITO3BOHOYHBIX IKUBOTHBIX.
JlpixarenpHass cuctemMa d4enoBeKa. MeEXaHW3M BEHTWIDILMM JIETKUX Yy NTUL U
MIIeKONUTaronuX. Perynsuus apixanus. JprxareabHble 00bEMBI.

TpaHcnopT BeEWIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CHUCTEMBI PACTECHH.
Tpancnopr BemecTB y JKUBOTHBIX. KpoBEHOCHas cucrtemMa M €€ OpraHsbl.
KpoBeHocHast cucrema IO3BOHOYHBIX JKMBOTHBIX UK yenoBeka. Cepaue,
KPOBEHOCHbIE cOCyAbl W KpoBb. Kpyrum KpoBooOpamieHus. IBOJIIOLHOHHBIE
YCIIOKHEHHUS] CTPOSHHS] KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX *KMBOTHBIX. PaboTa
cepaua u €€ peryssnus.

Boinenenne y opranusmoB. Beinenenne y pacrenuil. BeigeneHue y
*KUBOTHbIX. CoKpaTuTenbHble Bakyoiau. Oprasbl BbieneHus. OuibTparus,
CeKpeLrsi U 00paTHOE BCAChIBAaHME KAaK MEXaHU3MbI paOOThl OPTaHOB BbIIEJICHUS.
CBs13b MOJIOCTH TE€JIa C KPOBEHOCHOM U BBIACIIUTENIBHON cUCTeMaMHu. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [louku. CtpoeHne u (QyHKIIMOHUPOBAHHE
Hedpona. OO6pa3oBaHHe MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa y OJIHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii M LMCTHI NPOCTEHIIMX. 3alldTa y MHOTOKJIETOYHBIX PACTEHUH.
Kytukyna. Cpenctsa nacCUBHOM M XUMUYECKOM 3aUThl. OUTOHLIUIBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M UX NpPOU3BOIHBIC.
3amura opranm3ma OT Oosie3Hei. MiMMyHHas cucrema denoBeka. KieTowHbldd u
I'YMOpaJIbHBIN HWMMYHUTET. BpoXIEHHBIH M TPHOOPETEHHBIN CreMpUISCKUMA
UMMYHHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummynurtera (I1. Dpnux, @. M.
bepuert, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a007€BaHUM.

Pazmpaxumocts u  perynsiudss 'y  OpraHu3mMoB. Pasznpaxkumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTe U peryisius y
pacteHuil. PocToBbie BENIeCTBa U X 3HAUYCHUE.

HepBHas cucrema u pediiekTopHas peryisiuus y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUUOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OTIIENbI TOJIOBHOTO MO3Ta TMO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
pednektopHas ayra. be3ycinoBHbie U yCIOBHBIE pe(IICKCHI.

['ymopanibHast peryasanusi U 3HAOKPUHHAsA CHUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPMHHOM CHUCTEMBI W HMX TOPMOHBI. JleliCTBUE TOPMOHOB.
B3auMoCBsi3b HEPBHOM W HHAOKPUHHOW cucTeM. ['unoranamo-runodusapHas
cucrema.

JleMoHCTpaLMHK

[Toprper: U. I1. I1aBnos.

Tabmuupl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocnn», «bakrepum», «lIpocreiimme», «OpraHbl LBETKOBBIX PAaCTECHUN»,
«CHucTeMbl  OpraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacrenmit», «KopueBbie cuctemb», «CTpoeHue cTeOIsy,
«CTpoeHHe JMCTOBOM TUIACTUHKW», «TKaHW >KUBOTHBIX», «CKEJIET YeI0BEKay,
«IIumeBapurenpHass cucrema», «KpoBeHocHas cucremay, «/lpixarenpHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeyHas  cucremay,
«BpigenurenbHas cucremay, «HIOKpUHHAA cucTteMa», «CTpPOEHHE MBIIIIbD,
«mmynuter»,  «KumeunononoctHele», «Cxema  NOHUTaHUST  pacTEHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOCHUE THUAPBI»,
«Crtpoenue mnnaHapun», «BHyTpeHHEE CTpOEHHE HO0XKIEBOTO uepBs», «HepBHas
cucteMa poio», «HepBHas cucrema sarymku», «HepBHas — cucrema
npecMbikaronxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cuctema
MJICKOTIUTAIOINX», «HepBHas cuctema denoBekay, «Pedmexcy.



OOopyoBaHME: CBETOBOM MHMKPOCKOII, MHKPOIPENapaTbl OJHOKJIETOYHBIX
OpraHM3MOB, MHKpOIIpENapaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIMH
HACEKOMBIX, HWIJIOKOXHUX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX pacTeHUl, repoapuu
pacTEeHUd pa3HbBIX OTACJIOB, BJAXKHBIC IMpenapaTbl >KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM O€CIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyAOBaHKE JJI IEMOHCTPALUY IOYBEHHOIO U BO3AYIIHOTO MUTAHUS PACTEHUIA,
pacuierieHus: Kpaxmala U OeJIKoB MoJl iercTBreM (epMEHTOB, 00OpYAOBAHUE AJIS
JEMOHCTpAlU ONBITOB IO U3MEPEHUIO KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX IBUKEHUN, MOJICIIA TOJIOBHOTO MO3Ta Pa3JIMYHbIX JKUBOTHBIX.

JlabopaTopHas pa6ora «/3yueHue TkaHel pacTEHUIN».

JlabopaTopHas pa6ora «/3yueHue TKaHEH KUBOTHBIXY.

JlaGoparopHas padora «/3yueHrne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. PazMHoOKeHHe 1 pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrnojoe (BKJIOYas BEreTaTHUBHOE) WU
noyioBoe. Buael  Oecrnonoro  pa3MHOXKEHHUS:  TOYKOBAHHWE,  CHOPYJISIIHS,
(dparMeHTanys, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBeie kieTku, wiam rametbl. Menos. Cragumn
Mmeio3a. [loBegenue xpomocoM B Meiio3e. KpoccunroBep. bruonornyecknii cMbIca
M€i03a W IMOJOBOro Imporecca. Melo3 M ero MeCTO B KU3HEHHOM IIHUKJIE
OpraHU3MOB.

[IpenzapoapiieBoe pa3BuTHE. ['ameToreHes y »KUBOTHBIX. [1010BBIE JKEE3bI.
OOpa3oBaHue U pa3BUTUE NOJOBBIX KIETOK. CniepMarorenes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHNE U 3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUTOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayansHoe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIOTHUS — HAayKa
O Pa3BUTUU OPraHu3MoB. Mopghozenez — 0OHa u3 21agHvlx NPood.IemM IMOPUOTIOCUM.
Konyenyus mopgoecenos u mooenu mopghoceneza. Ctaaum >MOpHOreHE3a
JKUBOTHBIX (Ha mpumepe Jsarymku). [poOnenue. Tumbsl  apoOseHUs.
Jemepmunuposannoe u HedepmunuposanrHoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOICHUS MIICKONUTAIOMINUX. 3apOJIbIIICBBIC JTUCTKH
(racTpymsiiusi). 3aKiajika OpraHOB M TKaHEW M3 3apOJIbIIIEBbIX JIUCTKOB. B3anumHoe
BIIMSHUE 4YacTeld pa3BUBAIOIIECTOCS 3apojbliia (AMOpUOHATIBHAS HMHIYKITUSA).
3aknagka IUlaHa  CTPOCHUSI JKMBOTHOTO  Kak — pe3ysibTaT  HEpPaAPXHUUYECKUX
B3aMMOJICHCTBUN TE€HOB. BrusHue Ha 5SMOpPHOHATBLHOE Pa3BUTHE Pa3TUYHBIX
(bakTOpPOB OKpY>KaIOIIEeH Cpeibl.

Poct u pasButue xuBOTHbIX. [locTomOpuoHanbHbId nepuoj. Ilpsmoe u
HenpsiMmoe pas3BuTHe. Pa3zButne ¢ Metamopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buojiormdyeckoe 3HaYeHUE MPSMOr0 U HEMPSIMOTO



pa3BUTHUSA, UX PACIPOCTPAHEHUE B NpUpoAe. Tumbel pocTa >KMBOTHBIX. DaKTOpPHI
PEryJsiuu pocTa KUBOTHBIX U yenoBeka. CTaauu moCTIMOPUOHATBLHOTO Pa3BUTHS
y ’KUBOTHBIX U 4yesnoBeka. [lepropl oHTOreHe3a yenoseka. CTapeHUe U CMEPTh KaK
OHMOJIOTUYECKUE TIPOLIECCHI.

PasmHoxxenune u pasButue pactenuil. ['amerodut u crnopodur. Meiio3 B
KU3HEHHOM 1MKjie pacteHuil. OOpa3oBaHue crop B Ipolecce Meio3sa.
['amerorene3 y pacreHuid. OIUIOJOTBOPEHUE W Pa3BUTHE  PACTUTENIBHBIX
opranu3MoB. J[BoifHOE OII0IOTBOpEHUE Yy IBETKOBBIX pacTeHuid. OOpa3zoBaHuE U
pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiiiii OHTOT€HE3a Y PACTEHUU U )KUBOTHBIX.

JdeMoHcTpaunu

[Toptpetsr: C. I'. Hapamun, X. IlIneman.

Tabmuupl u cxembl: «BereratuBHOe pa3MHOXeHHE», «Tumbl Oecnojaoro
pa3MHOXKEHHS», «Pa3MHOKEHHE XJIaMUIOMOHAIB, «Pa3MHOKEHHE 3BIJICHBI»,
«Pa3MHOXkeHHEe THAPBD, «Meno3y, «Xpomocombly, «l'ametorenes», «CTpoeHHE
AWLEKIETK M CliepMaTo30ua», « OCHOBHBIE CTaJuM OHTOreHe3a», «lIpsmoe wu
HenpsiMoe pa3Butue», «Pa3BuTHe Malckoro xyka», «Pa3Butue capaHumy,
«PaszButne JArymkm», «/IBOMHOE OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHUI»,
«CTpoeHue ceMsiH OJHOIOJIBHBIX M JIBYJOJIBHBIX PacTEHU», «KM3HEHHBIA LUKII
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1UKI MXa», <OKW3HEHHBIH LUK
NAIOPOTHUKA», «’KM3HEHHBIN LUK COCHBD).

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIIpenapaThl SIMIEKIETOK U
CIEpPMATO30MA0B, MOJENb «LIMKIT pa3BUTHS JISATYLIKI.

JlabopaTopHas padora «l3yueHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENAapaTax».

IIpakTtuyeckass padora «BplsiBIEHME NPU3HAKOB CXOACTBA 3apOABIILIEH
ITO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass padora «CTpoeHHE OpPraHoOB pPa3MHOXKEHUS BBICIINX
pacTEeHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJEJICTBEHHOCTH M HW3MEHYMBOCTH
OPraHu3MOB

Hctopus cTaHOBJIEHHS M pa3BUTHS TEHETUKM Kak Hayku. PaGoter T
Mennens, I'. ne ®puza, T. Moprana. Poinb 0T€4ECTBEHHBIX YUYEHBIX B PA3BUTUU
reHetukn. Padoter H. K. KomenioBa, H. 1. Basunosa, A. H. beno3epckoro, I'. ]I.
Kapreuenko, 10. A. ®dunumuenko, H. B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETUYECKHE TOHATHUSI U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUICJIbHBIE TEHbI, AJIbTEPHATUBHBIEC IPU3HAKHA, JIOMUHAHTHBIA M PEUECCHUBHBIN
IpU3HAK, TOMO3UT0Ta, T€TEPO3UTOTa, YNCTAS JIUHUS, TUOPU/IbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJABl  TEHETHKU:  TUOPUA0IOTHYECKUIA, LHUATOJIOTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM.

JleMoHCTpaUMH

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®wmmnuenko, H. B.
TumodeeB-PecoBckuii.

Tabmuiel v cxembl: «MeToibl TeHETUKIY, «CXEeMbl CKPEIIIUBAHUS.

JlabopaTtopHas paGora «Jlpozodmna Kak OOBEKT TI'E€HETHYECKUX

HUCCIIEIOBAaHUI).
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpugnoe ckpenuBanue. IlepBeiii 3akoH MeHaens — 3aKoH

ennHoo0Opasusi THOpUIOB MepBoro nokosienus. [IpaBusno qomuHupoBaHusi. Bropoit
3aKOH MeHzenss — 3aKOH paclIeIUICHUs] IpU3HAKoB. lluTosmornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelllBaHusl. [ Mmore3a 4uCTOThHI raMeT.

Ananmsupyroniee ckpenpanne. [[poMexyTOouHbIN XapaKTep HACIECIOBAHUS.
Pacmiennenre npu3HakoB Py HEMOJIHOM JIOMUHUPOBAHHH.

JuruOpuanoe ckpemuBanue. TpeTuil 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HacJIeI0BaHUs IIPU3HAKOB. [uTonornyeckue OCHOBBI JTUTUOPHUIHOTO
CKpEILMBAHUS.

CuerieHHoe HaciieoBaHue mpusHakoB. Pabotel T. Moprana. CuenseHHoe
HACJIEJOBAaHUE T'€HOB, HAPYILICHHE CLEIUIEHUS MEXIAy TIE€HaMH. XPOMOCOMHAs
TE€OpHs HACJIEACTBEHHOCTH.

['eneTnka nona. XpoMOCOMHBIA MEXaHU3M OMpPEAENICHHS 10Jla. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE M TE€TepOraMeTHBIN MoJ. |'eHeTmueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIUIEHHBIX C MOJIOM.

['enoTun kak nenocrHas cucrema. [lmelorponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN ajuienn3M. B3auMonencTBue HEAUICNbHBIX T'€HOB.
KommiiemenTtapaocts. Dnucras. [lonmumepusi.

['eHeTHuecKnii KOHTPOJIb PA3BUTHS PACTECHUM, >KUBOTHBIX M YEJIOBEKa, a
Takke (U3MOIOTHYECKUX TPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKIUH.
['eHeTyecKre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH
— Tapa3uT» U «XO35MH — MHUKpoOHOM». ['eHeTHueckue acreKTbl KOHTPOJS U
W3MEHEHUSI HACIIEACTBEHHOM HH(OPMAIINH B MIOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JleMoHCTpaUMu

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

Tabmuuel u cxemsbl: «IlepBbiil U BTOpoi 3akoHbl Mennens», « TpeTuil 3aKoH
Mennens», «AHanusupyrouiee CckpemmBaHue», «HemnojliHoe TOMUHUPOBAHUEY,
«CuernseHHoe HaclieJOBaHUE TMPHU3HAKOB Y Jpo30uiib», «l'eHeTuka monay,



«Kapuotun  uyenoBeka», «Kapuworunm aposodunby, «Kapuotunm nTUIBY,
«MHO>KECTBEHHBIN aJICIIN3MY», «B3auMoaencTBUE T€HOBY.

OO6opynoBaHue: MoOJeNb [JI JEMOHCTpallid 3aKOHOB eaMHO00pa3us
rHOpUIOB TIEPBOTO TIOKOJICHUS M paCHISIVICHUS IPU3HAKOB, MOJEIb JUIs
JIEMOHCTPAllMA 3aKOHA HE3aBUCHUMOTO HACJEAOBAHMUS NPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAllMU CLEIUICHHOTO HACJIENOBaHUA NPU3HAKOB, CBETOBOM MHMKPOCKOIL,
MUKporpenapart: «Jpozoduay.

IlpakTuyeckasn pabGora «l3yueHue pe3yiabTaTOB  MOHOTHOPHIHOTO
CKPEIIUBAHUS Y APO30(DUITBD».

IIpakTnyeckas pabdora  «M3yueHue  pe3ynbTaToOB  JAUTHOPHUIHOTO
CKPEIIUBAHUS Y APO30(DUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumopeiictBue TeHOTHIIa W cpeabpl INpu  (GOpMHpPOBAHHHM (EHOTHIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NMPHU3HAKUA. Bumbl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICACTBCHHAS.

MopaudukarmonHas HM3MEHUYMBOCTh. Poib  cpeasl B (hopMUpOBaHUU
MOAUGUKAITMOHHON W3MEHYMBOCTH. Hopma peakiuu npusHaka. BapuannoHHBIN
psn u BapuanuoHHas kpuBas (B. Horanncen). CaoiictBa MoauUKaIiiMOHHON
U3MEHYHUBOCTH.

I'eHoTunmueckas U3MEHUYMBOCTh. CBOMCTBA TeHOTUIINYECKONM M3MEHUMBOCTH.
Bupl reHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIlMOHHASI.

KoMmOuHaTtuBHAss W3MEHUMBOCTh. Mel03 M MOJIOBOM MpOIECC — OCHOBA
KOMOWHATHUBHON M3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYUBOCTH B CO3JaHUU
F€HETUYECKOT0 Pa3HOO0Opa3us B Mpejeax OqHOrO BU/IA.

MyTanroHHass M3MEHYMBOCTh. Buabsl MyTauuii: TE€HHBIC, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HHAYUMPOBaHHbIE MyTanuu. SnepHeie U
[UTOIUIa3MaThudeckue mytanuu. ComMaTHyeckue W TOJoBble MyTanuu. [IpuyunHb
BO3HMKHOBEHUA MyTanui. MyTareHbl W WX BJIUMSHUE HA OpPraHUu3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TIPOIECCA. 3aKOH TOMOJIOTUYECKUX PAJIOB B
HacneacTBeHHoM u3MmeHunBocTH (H.M. BaBuioB). BHesinepHass M3MEHYMBOCTH U
HACJICCTBEHHOCTb.

Onueenemuka U OSNULEHOMUKA, DPOIb  dNUSEHEMUYEeCKUX Gaxmopos 6
HACNIe008aAHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHCTpauMu

IToprpertsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmumpelr u  cxembl: «Buasl wm3MeHUMBOCTHY», «MoauduKkarmoHHas
U3MEHYUBOCTD, «KoMmOuHaTuBHas U3MEHYHUBOCTDY, «Metio3y,
«OmnonoTBopeHuey, «I'enernueckue 3a00eBaHus YeOBEKa», « BUmbl MmyTarumiiy.



ObopyznoBanue: KUBble M TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PAacTEHUM,
pucyHku (pororpadun) KUBOTHBIX C PA3TUYHBIMUA BUJJAMU U3MEHYMBOCTH.

JlabopaTopHas pabora «Hccnenoanue 3aKOHOMEPHOCTEN
MOIU(PUKAIIMOHHOW M3MEHYUBOCTH. [locTpoeHMe BapHAlMOHHOTO psga U
BAPUALIMOHHON KPHUBOW».

IIpakTtuyeckass paGora «Myrtamun y gapo3odunasl  (Ha  TOTOBBIX
MUKpONpernapaTax ).

Tema 14. I'eHeTnKa 4yen0BeKka

Kapuotun wenoBeka. MexayHapoaHas nporpaMma HMCCIEAOBAHUS T€HOMA
yenoBeka.  MeTonbpl  HM3y4Y€HHs ~ TEHETHKM  YEJIOBEKA:  I'€HEaJOTMYECKHU,
OJIM3HEIIOBBIN, LIUTOTCHETUYECKUM, MOIMYISIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemeHHOE OnpeAeIcHue TEHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM UMHCIJE C ITOMOIIBIO
[11[P-ananu3a. HacnenacTBeHHbIE 3a00JIeBaHUs YEJIOBEKA. [ '€HHbIE U XPOMOCOMHBIE
0one3HM uyesnoBeKka. boJe3HM C HaAcleICTBEHHOM MPEeapacloioKEHHOCTHIO.
3HaueHUE MEAUIMHCKOM T'€HETHKU B MPEJNOTBPAILCHUH U JICUCHHH T€HETHYECKUX
3a00JieBaHM 4YelloBeKa. MeIUKO-TeHETUUeCKOe KOHCYJIbTHpOoBaHUE. CTBOJIOBBIC
KJIETKU. [IOHSATHE «TEHETHYECKOTO Ipy3a». DTHUUYECKUE ACIEKThl MCCIIEOBAHUN B
00JIaCTH PEIAKTUPOBAHUS '€HOMA U CTBOJIOBBIX KIIETOK.

['enetnueckue (akTOpbl TMOBBIIMIEHHON YYBCTBUTEIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XHMHUYECKOMY 3arpsi3HCHHUIO OKpyXkaroiiei cpenbl. ['eHeTndeckas
IIPEAPACIIOTI0KEHHOCTD YEJIOBEKA K MATOJIOTHSIM.

JleMoHCTpaUMu

Tabmuiel u cxembl: «Kapuotumn uenoBeka», «MeToabl U3y4deHUs TeHETUKU
yesnoBekay, «I eHeTnueckue 3a00J1€BaHus YEIOBEKaY.

IIpakTuyeckas padora «CocTaBiIeHNE U aHAJIA3 POAOCIOBHOMY.

Tema 15. Cesieknusi OpraHnu3sMoB

JomecTukamusi U ceneKkiusl. 3apOoXIACHUE CENEKIUU W JOMECTHKAILUH.
VYyenne H. UW. BaBunoBa o lleHTpax mnpoOUCXOXACHUS W MHOTO00pa3us
KYJbTYPHBIX pAacTe€HUW. PONb cenekiuu B CO3[JaHUM COPTOB PACTEHUW U TIOPOJ
*KUBOTHBIX. CopT, mopoaa, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacieacTtBeHHou um3MeHumBoctd H. WM. BaBunoBa, ero 3HaueHue I
CEJICKITMOHHOMN padOTHI.

Metoapl cenekunOHHOM paboThl. MckyccTBeHHBI OTOOp: MAacCOBBIA U
VHIUBUIYaIbHbIN. Oranel KOMOHHAIIMOHHOM CCJICKIINU. HcnbiTanue
npou3BoauTENEH MO0 mNOoTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILIEHKH
dbeHoTHIIa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ Tmomotbto ananu3a JIHK.

HckycCTBEHHBINT ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  paboThI.
PannanoHHbI U XUMAYECKUW MYTAareHe3 Kak UCTOYHHMK MYTalMU Y KyJbTYPHBIX



dbopm opranu3moB. Mcrosb30BaHWE TEHOMHOTO PEIAKTUPOBAHUS U METOJIOB
pexkoMOuHaHTHBIX JJHK 117151 mosrydenus ucxolHOTO MaTepuana ajisi CEeIeKIuu.

[Tonyuenue MOJIUTJIOUIOB. BuyTtpuBugoBas THOpUAN3AITHAL.
brmuskoponcTBeHHOE — CKpelllMBaHMe, Wid  WHOpuauHr.  HepoacTBeHHoe
CKpEelIMBaHWe, WIH ayTOpuauHr. ['erepo3uc W ero mnpuyuHbl. Mcnonb3oBaHHe
rerepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeogonenue Oecruonus
MEXBUIOBBIX THOPUIOB. JIOCTHKCHHMS CENEKITUU PACTCHUIN U KUBOTHBIX. «3e1éHast
DeBonIoOYULY.

CoxpaHeHuEe M U3yYEHUE TE€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTECHUN U
WX JUKAX  POAWYEH JUIsI  CO3JaHUS  HOBBIX COPTOB HW  THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasienue
2eHeMUYeCKUMU Pecypcamul CenbCKOXO3AUCMBEHHBIX U NPOMBLCAOBLIX HCUBOMHBIX
8 Yensix YayuuleHusl Cyuecmeyiomux u coO30anusl Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MoM uyucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeu U NepcneKmuHbIX MexHoI02UlU.

JleMoHCTpaUMu

[Toptpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlyxpsuenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuipl U cxembl: «L{eHTpBI MPOUCXOXKACHHUS U MHOTO00pa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOW M3MEHYUBOCTHY,
«Metoapl cenexiumy, «OTnanéHHas rudpuauzamus», «MyTareHes».

JlabopaTopHas pabora «/3yueHue cOpTOB KyJbTYPHBIX PACTEHUNA U MOPOJ
JIOMAITHUX KUBOTHBIX .

JlaGoparopHas padora «/3yueHrne METOIOB CEJIEKIIMU PACTEHUI.

IIpakTuyeckas padora «lIprBUBKa pacTeHUIN.

Ikckypeusi «OCHOBHBIE METOABI WM JOCTHIXKCHMS CEJIEKIIMM PAacTEHUM W
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOMCIIBITATENIBHBIA  Y4acCTOK, B TEIUIMYHOE XO3SIMCTBO, B Ja0OpaTOPHUIO
arpOyHUBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEXHOJIOTHSI 1 CHHTETHYECKAsI OHOJIOT U

OOBEKThI, HMCHOJB3yEeMble B OHOTEXHOJIOTUU, — KIJIETOYHbIE U TKAHEBBIC
KYJIBTYPHI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEPUCTHUKA. TpanunrionHas
OMOTEXHOJOTUs:  XJIEOOMEeUeHrue, TOJMyYEeHUEe KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BuHOAeNMe. Mukpoouonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTHIECKUX
texHosioruit. [Ipon3BoaCcTBO O€/IKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTWM M WHCTPYMEHTOB II€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO TTOJTYYEHHUSI OPraHU3MOB M UX KOMIIOHEHTOB,
COJICpIKAIMX HE BCTPEYAIOIINECS B IPUPOJIe OMOCUHTETUUECKHE Ty TH.



Kinerounas unxeHepus. MeTonpl KyJIbTyphl KJIETOK M TKaHEHM PAaCTEHHU U
KUBOTHBIX. Kpuobanku. Comarnyeckas ruOpuauzanmuss U COMaTHYECKUUN
smOpuorene3. lcronp30BaHuE TaliouoB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHAIbHBIX U NOJUKIOHANbHbIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOPEHUE. PEKOHCTpyKUHS
AWLEKIETOK U KJIOHMPOBAHHUE >KMBOTHBIX. METOJ TpPAaHCIUIAHTALMU SAJEp KIIETOK.
Texnonocuu  0300poGreHusi,  KyJIbMUBUPOBAHUSL u MUKPOKIOHATLHO20
DA3MHOACEHUS CEeNbCKOXO3AUCMBEHHBIX KYIbINYD.

XpoMOCOMHasi W T€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI'€Ha W
koHcTpyupoBanue pekomouHanTHbIX JHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmokeHusT ¥ TNEpPCIEeKTUBBI  XPOMOCOMHOM WM T'€HHOM  MHIYKEHEPUHU.
DKOJIOTUYECKUE U ITHUECKHE MTPOOJIEMbI FTEHHOW UHKEHEPHH.

Menunuackue ouotexnonoruu. [loctrenomuas nudposas meauiuHa. [TIP-
JIMAarHoCcTUKa. MeTaboJOMHBIM aHajdu3, TEHOLEHTPUYECKUN aHaJu3 MpoTeoMa
YeJOBEKa ISl OLIEHKM COCTOSIHHSI €ro 340pOBbs. lCHosb30BaHME CTBOJIOBBIX
kieTtok. TapretHas Tepanuss paka. 3D-OuomnxeHepus Uil  pa3padOTKH
(yHIaMEHTaJbHBIX OCHOB MEIMUMHCKUX TEXHOJOTUH, CO3/IaHUS KOMILUIEKCHBIX
TKaHEH COYETaHUEM TEXHOJOIMH TpEXMEpPHOro OuompuHTHHra U ckadgosauHra
JUISl pelIeHMs 3a7a9 IEPCOHATU3NPOBAHHON MEULUHBI.

CozaHue BEKTOPHBIX BaKIMH C IEJbI0 OOecnedeHus] KOMOMHHPOBAHHOU
3amuThl OoT Bo30ynuteneit OPBU, ycTaHOBIIEHHME MOJIEKYJSIPHBIX MEXaHHU3MOB
dbynkimonupoBanus PHK-coaepkanmx BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAcCHBIC
3a00JIeBaHMsI YEJI0BEKa U )KUBOTHBIX.

JleMoHCTpan K

Tabmuupbl u cxemsl: «/crnoib30BaHue MUKPOOPTaHU3MOB B IPOMBIIIIEHHOM
IIPOU3BOACTBE», «KieTouHass nHkeHepHs», «I eHHass HHKEHEPUs».

JlabopaTopHas padora «/3yueHne 00bEKTOB OMOTEXHOIOTUIY.

IIpakTuyeckas padora «llosydyeHne MOIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeusi  «buoTexHosorus — BaKHEWIIas TMPOM3BOAMUTEIbHAS CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

11 KITACC

Tema 1. 3apoxaenue ¥ pasBuTHE IBOJIOLNMOHHBIX NPEACTABJICHUH B
omnosiornu

OBomonmonHass teopuss Y. JlapBuHa. IlpeanocblIkKM  BO3HUKHOBEHUS
napBuHu3Ma. JKnu3Hb u HaydHas aesaresbHoCcTh Y. /lapBuHa.

JBrxyiue cuiibl 3BoJiroliK BuAoB no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
pa3sMHOXKEHHUs] OpPraHU3MOB, HACJEICTBEHHass HM3MEHYMBOCTb, Ooppba 3a
CYIIIECTBOBAaHHUE, €CTECTBEHHBII U NCKYCCTBEHHBIN 0TOOD).



Odopmienne cuaTeTHYecKOr Teopun HBomoruu  (CTD). HeltpansHas
Teopus dBojiouuud. CoBpeMEHHas HSBOJIOLMOHHAS  Ouosorud. 3HaYCHHE
HBOJIIOIIMOHHOMN TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCTpanMK

[Toptpetsr: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. Hapun, C. C. YerBepukos, U. N. [lImansraysen, k. Xonaenn, /. K.
benses.

Tabmuuer u  cxembl: «Cucrema sxuBoid mnpupoabl (mo K. Jlunuero)y,
«Jlecthunia xuBbIX cymiectB (mo Jlamapky)», «Mexanusm (popmupoBaHUS
MpUCTIOCOONIeHn y pacTeHnid W kuBOTHBIX (o Jlamapky)», «Kapra-cxema
Mmapupyta nyremectsusa Y. Jlapsunay, «Haxoaku Y. JapBunay, «Dopmsl 60pbObI
3a cymectBoBanue», «llopoasl romyGeit», «MHoroobpasue KyJabTypHBIX (opm
KarmycThD», «[lopoapl JOMaNTHUX KUBOTHBIX», «Cxema 00pa3oBaHUsI HOBBIX BHIOB
(mo Y. [HapBuny)», «CxemMa COOTHOIIECHHSI JBMXKYIIUX CHJ DBOJIIOIUNY,
«OCHOBHBIE MOJIO)KEHUSI CHHTETUYECKOW TEOPUH IBOJIFOLIUNY.

Tema 2. MUKpPO3BOTIOIHUSA U €€ pPe3yabTAThI

[Tonynsiust KaK 3JIeMEHTapHas eAuHUIA 3BOJIIOIUMU. COBPEMEHHBIE METOMbI
OLICHKM TE€HETUYECKOTO pPa3HOOOpa3usi U CTPYKTypbl momyisiiui. H3MmeHeHnue
reHooHJa MOMYJSIUMU KaK 3JEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHeruueckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OnemeHTapHble (DAKTOPBI (JBMKYIIME CHJIBI) HBOJIONUHU. MyTallmOHHBINA
npouecc. KomOuHatuBHass u3MeHYMBOCTb. [Ipeilp TeHOB — ciydaiiHble
HEHANPABJICHHbIE M3MEHEHWs 4YacToT aienedl B momymsiusax. OddexT
ocHOBatens. JIpgexm Oymouiiounoco copaviuika. CHUdCeHue 2eHemuyecKo2o
pasznoobpasus: npuyunvl u cireocmeus. Ilpossnenue s¢hghexma Opetigha 2enos 6
oonbuwux U manelx  nonyaayuax.  Murpamuu.  M3onsuus  MOMYJISLMIA:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoornueckast (penpoayKTHBHAS).

EctecTBeHHbIli 0TOOp — Hampapisionmii  (aktop dBomrOIUU. DOpMbI
€CTECTBEHHOr0  OTOOpa:  ABWXKYUIMM, CTaOMIM3HUPYIOUIMM,  pa3pbIBAIOIINNA
(mm3pynTuBHBIA). [lomoBoit oTO0Op. BO3HUKHOBEHHE M HSBOJIIOIUS COLMAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[TpucnocoOIeHHOCT, ~ OPraHW3MOB  KaK  Pe3yJbTaT  MUKPOIBOJIIOIHH.

Bo3HukHOBeHHE ~ mpucnocoOiieHnd y — opranu3MoB.  Apomopdo3bl  H
uanoaaanrtanuu. IlpumMeps! mpucnocobieHnit y opraHu3MoB: MOP(OIOrHYECcKue,
busnonoruyeckue, - Oumoxumuyeckue,  moBeneHuyeckue.  OTHOCHUTETBLHOCTD

MPHUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumgooOpasoBaHme Kak pe3ysibTar
MUKpPO3BOJIOIMK. M30msus — KioueBoi (akTop BuaooOpazoBanusd. llytu wu
CIIOCOOBI BH1000pa30BaHUS: aJuIOMaTPUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (3K0JIOTHYECKOE), «MTHOBEHHOE (monurionAN3aLus,
ruOpuan3anus). JmMrenbHOCTh BOTIONMOHHBIX MPOIECCOB.

Mexanu3Mbl GOopMUPOBaHMS OMOJIOIHYECKOTO pa3HOO0pasusl.

Ponb  sBONtONMOHHONW OWoOJOTMM B pa3pabOTKEe HAy4YHBIX METOJ/IOB
COXpaHeHHUs: Oropa3zHooOpa3rsa. MUKPOIBOIIONKS U KOIBOJIOIUS Mapa3uTOB U UX
x03s5ieB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUMBOCTH K AHTUOMOTHKAM M CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHcTpauuun

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

Tabmuupl M cxembl: «MyTanmoHHas W3MEHYUBOCTHY, «llomynsimonnas
CTpyKTypa BuAa», «Cxema mposBiieHUs 3akoHa Xapau—BaitHOepra», «/IBmwxkymiue
CHUJIBl 3BOJIIOLIMNY», «IKOJOTHMUYECKas M30JALMS MOMYJSLUNA CEBAaHCKON (openny,
«l'eorpadguueckass M30JSILMS ~ JIUCTBEHHUIBI CHUOMPCKOM W JIMCTBEHHUIIBI
naypckoity, «llomynsiuuoHHbIe BOJHBI YUCICHHOCTH XUITHUKOB U XKEpTB», «Cxema
NEHUCTBUSL €CTECTBEHHOro o0TO0pa», «®PopMbl OOpBOBI 3a CYIIECTBOBAHUEY,
«MBpycTpuaneHelii Menanu3m», «KuBble nckonaeMbie», «IIOKpOBUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusnonornyeckue ananrauuu», «lIpucnocoONeHHOCT, OpraHu3mMoB U €€
OTHOCHUTENIBHOCTEY», «Kputepun Buma», «Bunpbl-gBoitHukm», «CTpyKTypa BuAa B
npupoje», «Crnocodbl BuaooOpa3oBaHus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BUAOB JIAHJBIIIENH», «DKOJIOIMUYECKOE BUA000pPA30BAHUE BUAOB CHHHID,
«ITonmumnonas! pactenuii», «KamyctHo-peaednsrii ruOpumy.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Yydelia MTHI] U
3Bepell ¢ TpUMepamMH pa3IMYHBIX MPUCTIOCOOJCHUM, uydena MNTUIl U 3Bepe
pasHbIX BHUJAOB, TrepOapuM pacTeHUd ONM3KUX BHUJIOB, OOPa30BABIIMXCS
Pa3IMYHBIMU CITIOCOOAMH.

JlabopaTopHass padora «BbIsBIEHHE H3MEHUMBOCTH y 0CO0€Hl OJHOTO
BUJIA».

JlabopaTtopnas paGora «lIpucnocoOneHuss OpraHu3sMoB 151 170.4
OTHOCHUTEJIbHAS LIETIECO00PA3HOCTD.

JladbopaTtopnass pabGora «CpaBHeHHUE BHUIOB TI0 MOP(DOJIOTHUUYECKOMY
KPUTEPHIO.

Tema 3. MakposBo/iiouns U €€ pe3yJbTaThl

Metonpl  u3ydyeHHs  Makpol3Bodrouuu. llaneoHTosOrMYecKne  METO[BI
u3ydeHus: osBomouuu. llepexognpie  ¢GopMbl U (PUIOTEHETUYECKUE  PAJIBI
OpPraHU3MOB.

buoreorpadguueckue meroabpl u3yueHus s3pomonuu. CpaBHeHHE (IOpPH U
dbayHbpl MaTepuKkoB M OCTPOBOB. buoreorpaduueckne obnactu 3emun. Buapl-
SHAEMUKH U PEITUKTHI.



OMOpHONIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOrHUECKUE METOAbl M3YUYCHHS
OBOMIOLMU. ['eHeTMYecKkre MEXaHU3Mbl JBOJIOLMM OHTOI€HE3a U IIOSBIICHUS
DBOJIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W AQHAJOTUYHBIC  OPraHBbL

Py,Z[I/IMeHTapHI)Ie OpraHbI u aTaBHU3MBbI. MOJ'IGKy.TIprHO-FeHeTI/I‘-IeCKI/IC,
OMOXMMHYCCKHE u MaTEMaTHYICCKHEC MECTOAbI HN3Yy4YCHUA 9BOJIIOIIUH.
['omos0rn4yHbIC T'CHHI. COBpeMCHHBIe MCTOAbI ITOCTPOCHUA (l)I/IJ'IOFCHeTI/I‘-IeCKI/IX
JACPCBLCB.

XpOMOCOMHBIE MYTALIMH U 3BOJIFOIUSI TEHOMOB.

OO01re 3aKOHOMEPHOCTH (TMpaBuiia) IBOMIONUH. [Ipunyun cmeHvl QyHKyuil.
HeoOpatumocTs 3BomonMH. AjantuBHas paauanusi. HepaBHOMEpHOCTH TEMITOB
ABOJIOLINH.

JleMoHCTpaUMu

[Toptpetsr: K. M. bap, A. O. KoBaneckuii, @. Mroiep, 3. [ 'ekkelns.

Tabmuipl U cxeMbl: «DUIOTEHETUYECKUN psii JIOMaan», «APXEONTEPUKCY,
«3Bepo3yOble amepel»,  «Crerouedans»y,  «Punmodpute»y,  «CeMmeHHBIC
nanopotHukn», «buoreorpaduyeckue 30HbBI 3emin», «/lpeiid KOHTHUHEHTOBY,
«Pemuktby, «HauanmpHble cTaguu 53MOPHMOHAIBHOTO PA3BUTHS O3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTUYHBIE W aHAJOTWYHBIE  OpraHbl», «PyIUMEHTHD,
«ATaBU3MBD), «XPOMOCOMHBIE HA0OpbHl 4YEJIOBEKAa MW IIUMIAH3e», «l JaBHbIE
HaMpaBJICHUsI SBOIOLMNY, «O011I1e 3aKOHOMEPHOCTH SBOJIIOLIMN.

OOopynoBaHue: KOJUIEKIIMM, TepOapuu, MYJSKH HCKONAEMbIX OCTATKOB
OpPraHU3MOB, MYJISDKA T'OMOJIOTUYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue U pa3BuTHe KU3HU HA 3emiie

HayuHble THUMOTE3bl NPOUCXOXKIACHUS >KM3HM Ha 3emiie. AOHOreHe3 u
naHcnepmus. /JJoHay4dHbIe NPENCTABICHUS O 3apOXKICHUH XU3HU (KPEAlMOHH3M).
['Mnore3a MOCTOSIHHOTO CaMO3apOKACHUS JKU3HU U €€ ONpOBEpKEHUE onbITaMu .
Penu, JI. Cnamnannanu, JI. [Tactepa. [IpoucxoxaeHue *u3HU U aCTPOOUOJIOTHS.

OcHOBHbIE dTanbl HEOPraHUYECKOU DBOJIFOLIMH. IIimanerapHas
(reonoruyeckas) SBOJIOMUSA. XHUMHYECKas OJBOJIONUA. AOHOTCHHBI CHHTE3
OpraHMYecKnX BewlecTB K3 Heopranndeckux. Ombir C. Mumnepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMmepoB. KoanepBatHas rumnore3a A. .
OnapuHa, runore3a nepBuyHoro OynboHa [[x. XonneliHa, reHeTHYecKas TMIIOTE3a
I'. Ménnepa. Pubosumbr (T. Uexk) m rumore3a «vupa PHK» VY. T'munbepra.
dopmupoBanre MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUcropus 3emmm u MeTtonpl €€ wu3ydyeHus. lVckomaemple OpraHUYECKHe
octatku. ['eoxpononoruss u e€ w™etoAsl. OTHOcHUTENbHAsE W a0COJIOTHAs
reOXpPOHOJIOTHs. [ €0XpOHOIOrnYecKas Kajla: S0HbI, dPbl, IEPUOABI, JTIOXH.



Hauanbnabie 3Tanel opranndeckod sBomonuu. [losBieHne u  3BOIIOLUSA
MEPBBIX KJIETOK. DBOJIOLMS MeTadoyM3Ma. BO3HUKHOBEHUE TMEPBBIX IKOCUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIIJIEHKM KaK aHaJor MEepBbIX Ha 3eMiie COOOIIECTB.
Crpomartonutsl. [TpokapuoThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOUOTEHEe3). DBOTIOIUOHHOE MPOUCXOXKICHUE
BUpPYCOB. [IpoHCXOXIEHHE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIC ATambl BOJIONHUH BHICIIHX pacTeHuid. OCHOBHBIC apoMopdo3bl
pactenuii. Bpixox pacrenuid Ha cymry. l[losiBieHHe CHOpPOBBIX pPacTeHUUA U
3aBoeBaHne UMK cymd. CeMmeHHble pacTeHus. [IpoHcXoKIeHHe IBETKOBBIX
pacTEeHUM.

OcHOBHBIE 3Tamnbl 3BOJIONUU >KUBOTHOTO Mupa. OCHOBHbIE apoMOp(O3b
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — IMOSIBICHUE COBPEMEHHBIX
TUNoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnaenue ampuouit u pentunuil. IIpoucxoxaeHue MIEKONMUTAIOUUX U
ntull. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECrO3BOHOYHBIMH U
MTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasgutre xu3HM Ha 3emiie MO 3paM M IIEPUOAAM: apXeH, IPOTEPO30H,
najaeo3oM, Me3030M, KailHo3ouh. OOmas XapakTepucTUKa  Kiumara 151
rEOJIOTMYECKUX ITporeccoB. llosiBIeHne M pacuBeT XapakTEpHBIX OpPraHWU3MOB.
VYrieobpa3oBaHue: €ro yCiIoOBHsI U BIMSHUE HA Ta30BbIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — DKOJOTUYECKHE KpU3HCHI mpouuioro. [Ipuunuel u
CJIEICTBUSL MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM SKOJOTHYECKUN KPHU3HC, E€r0
ocobenHoctu. [Ipobnema coxpanenus: OuopazHO0Opa3us Ha 3eMIie.

CoBpemeHHasi cUCTeMa OpraHW4ecKoro mwupa. lIpuHIUNBI KiaccupuKauu
opranu3mMoB. OCHOBHBIE CUCTEMATHUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCcTpanu

[Toptpersr: ®@. Penqu, JI. Cnamnanuanwu, JI. Ilactep, . Y. Meunukos, A. .
Omnapumn, J[x. Xongenn, I'. Ménnep, C. Muep, I'. FOpwu.

Tabmuipe! u cxemsl: «Cxema onbitTa @. Peqny, «Cxema ompita JI. ITactepa mo
M3YUYEHUIO CaMO03apoxkaeHus ku3Hu», «Cxema ombita C. Mwuiepa, I'. Opuy,
«JTambl  HEOPraHMYeCKOW  HBoMOIUN»,  «I'€0XpOoHOJIOTMYecKas  IIKajay,
«HauanpHbIie 3Tanbl OpraHUYECcKOM 3BoJOIHMMY, «Cxema o0pa3oBaHUS IYKApUOT
nyTéM cuMmOuoreHesa», «Cucrema XuUBOU TpUPOIbL», «CTpoeHHE BHUpPYyCay,
«Apomopdo3bl  pacTeHuit», «PuHnOGUTH, «OAHOKIETOUYHBIE BOJOPOCIINY,
«MHoOroknerounble Bogopociny, «Mxw», «llanopoTtHukn», «l'onocemMeHHbIE
pacteHus», «OpranHbl IBETKOBBIX pacTeHUi», «Cxema pa3BUTHS KHUBOTHOTO
Mupa», «ApoMopdo3bl KHUBOTHBIX», «[Ipocreiimme», «KuIedYHOMONTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PbIOBDY, «3E€MHOBOJIHBIE,



«lIpecmbikarommecs», «lItuupy», «Muekonuraronme», «Pa3Butue Xu3HuU B
apXEUCKou 3pe», «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
aJICO30UCKOU 3pe», «Pa3BuTre KU3HU B ME3030MCKOM 3pe», «Pa3BuTue Xu3Hu B
KalHO30MCKOM 3pe», «CoBpeMeHHasi CUCTEMa OPTraHUYECKOI0 MUPay.

O6opymoBanue: repbapuu pacTCHWM PA3IMYHBIX OTIEJIOB, KOJIJICKIIUU
HAaCEKOMBIX, BIJIAYKHBIE IPENapaThl KUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, 4YydYela NTULl W 3BEPEH,
KOJUIEKIIMM OKAMEHEJIOCTEH, IMOJE3HBIX MCKOMAEMbIX, MYJSDKA OpPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

BupryanbHas  Ja0oparopHass  padora  «MopaennpoBaHUE ~— OIBITOB
Mumnnepa—Opu 1o n3ydeHnto aOMOTeHHOTO CHHTE3a OPTAHUYECKUX COSTUHEHUI B
NEPBUYHOM aTMocheper.

JlabopaTtopHas pabora «l3yyeHue M OIKMCAHME HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPraHU3MOB).

IIpakTnueckass padora «/3yueHue OCOOCHHOCTEH CTPOCHUS PACTEHUU
Pa3HBIX OTIICIIOBY.

IIpakTnueckas padora «3yueHue ocoOOCHHOCTEH CTPOECHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxo:kaeHHe YeJI0BEKAa — AHTPOIIOT eHe3

Paznernbl 1 3agaun aHTpONoIorud. MeTo/1bl aHTPOIIOJIOTHH.

CraHOBNIEHHE TPEICTABICHUM O IPOUCXOXKJICHUM YEJIOBEKA. PenmmruosHbie
BO33peHUs. COBPEMEHHbBIC HAYYHBIE TEOPUH.

CX0ACTBO Y€IOBEKA C KMBOTHBIMU. CHCTEMATHUECKOE TMOJIOKEHHUE YEIOBEKA.
CBuaeTenbcTBA  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOP(OJIOTHIECKHE, IMOPHUOTIOTHYECKHE, (bH3H0JIOr0-OMOXUMHYECKHUE,
noBeneHYeckre. OTIMYMS YETOBEKa OT KUBOTHBIX. [IpSIMOXOXKIEHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBbHOU
CUCTEMBI.

JIBrxyiue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJIOTHYECKHE, COL[UANIbHbIE.
CooTHomieHre OMOJIOTMYECKHUX U COLIMATIbHBIX ()aKTOPOB B aHTPOIIOT'€HE3E.

OcHOBHBIC CTaguM aHTpomoreHeza. PaHHue dYenoBeKOOOpasHbie 00E3bsHbBI
(MPOKOHCYJIBI) ¥ pAHHUE TIOHTHJIBI — OOIIHE MPEKU YEJIOBEKOOOPA3HBIX 00€3bsH U
J0/Ie. ABCTPAJIONIUTEKA — JABYHOTHE MPEAKU Jrojei. UenoBek yMenblid, TepBbIe
V3TOTOBJICHUS OPYIUN TpyAa. UemoBeK NPSAMOXOMALIMUA U IIEPBbIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. UYenoBek redaenbOeprckuii —  oOmUNA  MPEeoK
HEAHJIEPTAIBCKOTO YEJIOBEKA M YEJOBEKA pPa3yMHOro. YeloBeKk HeaHAEpPTaIbCKUU
KaK BUJ JIIOJIEW XOJOJHOrO KiauMmara. YenoBEeK pa3yMHbI COBPEMEHHOIO THIIA,
JICHUCOBCKUW  YEJIOBEK, OCBOCHHUE KOHTHHEHTOB 3a TipeaesiaMu AQpUKH.
[Taneorenernka u MaJI€OreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YesloBeKa. EcTecTBeHHbI 0TOOp B MOMYJSALUAX
yenoBeka. MyTalnMoHHBIM Tipouiecc W nomuMopdusm. [lomyssiuoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3h(EeKT ocHOBaTENS» B MOMYJSIHUIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonarne o pace. bonpmme pacel: eBpoIneougHas
(eBpasuiickas),  aBCTpallo-HErpouaHasi  (dPKBaTOpUAJIbHASsI),  MOHIOJIOU]IHAS
(a3maTcko-amepuKaHCKasi). Bpems M myTu paccelleHHsT 4eJOBEeKa IO IUIAHETE.
EnuncTBO  yenoBedeckux — pac.  HaydHas  HECOCTOATENBHOCTh  pacu3Mma.
[IprcnocoOIeHHOCTh 4YelnoBeKa K pa3HbIM YCIOBUAM OKPY’KaIOIIEH CpeJibl.
Bnusinue reorpaduueckoi cpenbl W apeiipa reHOoB Ha MOPQOJIOTHIO U
(bu3NONIOTHIO YeOBeKa.

MexaucuurimHapable  MeToasl B (u3uyeckod  (OMOJOTUYECKOM)
AQHTPONOJIOTUH.  OBOJIOUMOHHAS  AHTPOIOJIOTHS WM IAJCOAHTPONOJIOTHUS
YEJIOBEUYECKUX MOMYyJSIUM. bruoconnanbHbIE HCCIIEOBAHUS IPUPOJBI YEIIOBEKA.
HccnenoBanre KO3BOIOLIUN OMOJIOTHYECKOTO U COLIMAJIBHOTO B YEJIOBEKE.

JleMoHCTpaLMK

[Toprpetsr: Y. Jdapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

TaOnuup! 1 cxeMbl: «MeTo/ibl aHTPONOJIOTUN», «['0JJIOBHOI MO3I YesoBeKay,
«YenoBekooOpa3zHble 00€3bAHbI», «CKeNneT dYeloBeKa M CKEJeT UIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbI», «JIBUKYIIIHE CUIIBI AHTPOIIOTEHE3a», «DBOJIFOIIMOHHOE
IpPEBO  4YEJIOBEKa», «ABcCTpamonuTek», «YemoBek  ymenblin», «Yenosek
PAMOXOIAIINNY, «JleHncoBckuil yenoBek» «Heannepranbupbny, « KpoMaHbOHIIBDY,
«IIpenkun yenoBeka», « ITalbl IBOJIIOLIUM YEIOBEKa», «Pacel yenoBekay.

OGopynoBaHue: MYJSDKHM — OKaMEHEJIOCTeH, TPEAMETOB  MaTepHAIbHOU
KyJbTypbl ~TIPEIKOB 4YeJOBeKa, penpoaykuuu (¢dotorpaduu) KapTUH C
MU(DOTOTHYECKUMU W OUONEMCKUMHU CIOKETaMH TIPOMCXOXKJICHUS YeJIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJEIb
yeperna 4YeJoBeKa M 4Yepena IIMMIIAH3€, MOJENb KHCTH YEJIOBEKa M KHUCTH
IIMMITaH3€, MOJEIIHA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHasi padora «M3ydyeHne 0OCOOCHHOCTEH CTpOEHHUS CKelleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «3yyeHue S3KOJOTUUECKUX aIalTAlNil YeJIOBEKaY.

Tema 6. Jxosorusi — Hayka O B3aMMOOTHOLIEHHMSAX OPraHM3MOB U
HA/IOPTraHU3MEHHBIX CUCTEM € OKPY KAIOIIel cpeaoi

3apoxkaeHue U pa3BUTHE 3Kkojoru B Tpynax A. I'ymOonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. Cykauépa. Paznensl u 3amauu
9KOJIOTHH. CBSA3b 3KOJIOTHH C APYTUMHU HAYKAMH.



Metoast skonoruu. IloneBbie HaOMIOAEHHSA. DKCIEPUMEHTHI B 3KOJOTHH:
NpUpoAHbIE W JabopaTopHble. MojaenupoBaHHe€ B HKOJOTMH. MOHUTOPUHT
OKPY>KaIOIIeH CpeJibl: JTOKATbHBIN, PErHOHAIBHBINA U TJI00aTbHBIMH.

3HAYCHUE DJKOJOTMYECKHUX 3HAHWM i1 4YeJOBEKa. OJKOJOIMYECKOe
MHUPOBO33pPEHUE KaK OCHOBA CBs3€l 4yenoBedecTBa ¢ npuponor. dopmupoBanue
HKOJIOTUYECKOU KYJIbTYpPbI U SKOJIOTUYECKOW TPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpaunu

[Toptpets: A. I'ymbGonbar, K. @. Pynse, H. A. Ceepro, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Pasnensl skonorun», «Metoasl skonorun», «Cxema
MOHUTOPHHIA OKPYKAIOIIEH CPEIbD.

JlabopaTopHasn pabdora «3yyenune METO/IOB JKOJIOTUYECKUX
HCCJIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa o0OMTaAHUSA

DkoJiornyeckre (pakTopel U 3aKOHOMEPHOCTH UX nerctBus. Knaccudukanus
HKOJIOTHYECKHUX (PAKTOPOB: aOMOTHYECKHE, OMOTUYECKUE, aHTpONOreHHbIe. O0mme
3aKOHOMEPHOCTU AEUCTBUS 3KoJIornueckux ¢akropos. I[IpaBuno munumyma (K.
Mmnpenrens, 0. JInbux). TonepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3KoJiornyeckuid ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJOTWYECKHE TPYIIIBI
pacTeHMl M >KMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHrHajbHas pojb CBETa.
doTonepuoan3m.

Temneparypa kak oskojorudeckuit Qakrop. JledicTBue Temmeparypbl Ha
opraHu3Mmbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHW3Mbl. JBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skojormyeckuil (axrtop. Ilpucmocobnenuss pacTeHuii K
nojepKaHui0 BogHoro OanaHca. Kiaccuduxanmsi pacTeHud MO OTHOILEHHUIO K
Boze. [IpucnocobieHust )KUBOTHBIX K H3MEHEHUIO BOAHOIO PEXHUMA.

Cpenbl oOWTaHUS OPraHMW3MOB: BOJHAs, HA3€MHO-BO3/YIIHAas, MOYBEHHA,
rJlyOMHHAsE ~ MOJNOYBEHHAs,  BHYTPUOpPraHU3MeHHas.  DPU3MKO-XMMHYECKHUE
0COOEHHOCTH cpen obOuTaHus opraHu3moB. IIpucnocoOsieHusi OpraHU3MOB K
JKU3HU B Pa3HBIX CPElax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOUYHBIE U
roAuyYHble pUTMBL. [IpUCOCcOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHHUSM
YCIIOBUH JKU3HMU.

Kuznennsle Qopmbl opraHuzMoB. [loHsiTue 0 KuU3HEHHOW (Qopme.
XKuznenusie GopMbl pacTeHUM: 1€PEBbS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHUE



TpaBbl, OAHOJETHWE TpaBbl. JKuW3HEHHBIE (POPMBI >KUBOTHBIX: THAPOOHUOHTHI,
reo0MOHTHI, a3pO0OHOHTBI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne (dakTopsI. 133701051 OMOTHYECKUX B3anMOJECHCTBUM:
KOHKYPEHIIHS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomneparus,
MyTyallu3M, KOMMEHCalIn3M (KBapTHUPAaHTCTBO, HaxjeOHn4yecTBo). Herpoduueckue
B3auMojiciicTBus  (Tomuyeckue,  dopuueckue, (padbpuueckue).  3HaAUCHHUE
OMOTUYECKUX B3aWUMOJICUCTBUN JJIsI CYHIECTBOBAHUSI OpPraHU3MOB B Cpele
obutanust. [IpyHIIMIT KOHKYPEHTHOTO UCKITFOUECHHUS.

JdeMoHcTpaunu

Tabmuupl U cxembl: «Jkojorudeckue (akropb», «CBETOBOW  CIIEKTpY,
«IKOJIOTUYECKUE TPYMIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TEmIoKpOBHBIC
KUBOTHBIE», «XOJIOHHOKPOBHBIE >KUBOTHBIEY», «DHU3MONOrHYECKHe aganTaluu
KUBOTHBIX», «Cpenpl OOUTaHUS OpraHu3MoB», «BHOJIOTMYECKHE PUTMBDY,
«Kusnennsle  ¢GopMbl  pacteHuid», <«OKu3HeHHble  (OPMBI  KHUBOTHBIX»,
«IKocHUCcTEMa MUPOKOIUCTBEHHOIO JIECA», «DKOCUCTEMA XBOMHOTO Jiecay, «llenu
nuTaHusy, «XunHudectBoy, «llapasutuzmy», «KonkypeHus», «CumMOno3y,
«KomMeHcanmsmy.

O6opynoBaHue: repOapuu pacTeHUN U SKUBOTHBIX, MPUCIOCOOJICHHBIX K
BJIUSHUIO PA3JIMYHBIX JKOJIOTMYECKHX (DAKTOpPOB, TrepOapuu CBETOJIIOOUBBIX,
TEHEMIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIIOOMBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTeHHsI, TepOapuu M KOJUICKIIUU TEIIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHHM, Uydesa MTUIl U 3Bepel, repOapuu
pacTeHHi, OTHOCSIMUXCSA K TUrpoduram, kcepoduram, Me3oduram, KOMHATHBIC
pacTeHus JaHHBIX TPYIII, KOJUICKIIUU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX Cpelax,
repOapuu U KOJUIGKIIMM PACTEHUW W IKUBOTHBIX, OOJAJAIONUX YepTaMHU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUW >KU3HH, TepOdapuu
KOJUICKIIMM PACTEHUM M KUBOTHBIX PA3IHYHBIX >KU3HEHHBIX (HOPM, KOJUICKIIUH
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJACHCTBUSX.

JlabopaTtopHas pabora «BrisiBIeHHEe NPUCTIOCOONICHU OpPraHU3MOB K
BIIMSIHUIO CBETAY.

JlabopaTtopHas pabora «BrbisiBIeHHE NPUCTIOCOOTICHU OpPraHU3MOB K
BIIMSIHUIO TEMITEPATYPhD».

JlabopaTopHass pabdora «AHATOMHUYECKHE OCOOCHHOCTU pACTECHUU U3
Pa3HBIX MECT OOMTAHUSD.

Tema 8. DxoJs10rusi BUA0B M NOMYJIsSI UM

DKOJIOTUYECKHUE XapaKTEPUCTUKH MOMYJISILIVH. [Tomynsamst KaK
ounosnorudeckas cucreMa. Poiab HEOHOPOMHOCTH Cpelbl, GU3NUECKUX 0aphepoB U
ocoOeHHOoCcTel OMoJIoTUH BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysanuii. OCHOBHBIE TIOKa3aTeNW MOMYJSALMH: YHCIEHHOCTb, IUIOTHOCTD,



BO3pacTHass M TIOJIOBAsl CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPALIHS.

DkoJioruueckas CTpykTypa nonyiasiinuu. OleHKa YUCICHHOCTH MOIMYJISIHUU.
JvuHaMuKka MOmynsiquyd W €€ peryyianus. BbHOTHYecKUil MOTEHUHAN TOIMYJISLIUU.
MopaenupoBanre TMHAMUKHU TTONMyIsiuu. KpuBble pocTa YACIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHUsA. Perynsius 4YHCIEHHOCTH NOMYJSAIUN: poiib (PaKTOpOB,
3aBUCAIIMX U HE 3aBUCAILIUX OT MJIOTHOCTU. DKOJIOTUYECKHUE CTPATErnuu BUIOB (I- U
K-cTparerun).

[Tonsitue 00 sKonornueckod Huie Buaa. MecrtooOutanue. MHoromepHas
Mozenb dkosiorndeckon HumM Jx.M. XartumHcona. Pa3mepsl 3KoJIOrMueckoin
Huy. [loTeHnmanpHas u peaau3oBaHHas HULIN.

Bua kak cucrema nomyisiuudid. Apeansl BHAOB. Buabl M UX KM3HEHHBIE
CTpaTeruu. JKOJOTHUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUIPAIMK JKUBOTHBIX. bHoOJIOrnyeckue
WHBA3WU Yy>KEPOJHBIX BUJIOB.

JleMoHCTpauMu

IToprpert: Jx. Y. XaTunHCOH.

Tabmuibl M CXeMbl: «JKOJIOTUYECKUE  XAPAKTCPUCTUKU  TOMYJISAIIUI,
«IIpocTpancTBEHHass  CTpyKTypa  mOomyJanum», «Bo3pacTHele  nUpaMuIbl
nonyianun», «CKOpOCTh — 3acel€HUsT MOBEPXHOCTH 3€MIIM  PA3IUYHBIMU
opranuzMammy», «Moaensb 3xonorndeckor Humm Jx. M. XatunHconay.

O6opynoBanue: repbapun pacTeHHUM, KOJUICKITUH JKUBOTHBIX.

JlabopaTtopnas  padora  «lIpucnocobneHuss cemMsiH  pacTeHUd K
PaCCEIICHUION.

Tema 9. IkoJs10rus co001IECTB. IKOJIOTHUECCKUE CHCTEMBI.

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexmy
OpraHv3MaMu B OMOLIEHO3E.

OkocucreMa kak OTkpbiTas cuctema (A. [x. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHCTEME: TMPOJYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduyeckue uenu U ceTd. AOHOTHYECKHE OJIOKH
skocucTeM. [10UBBI M MBI B AKOCHCTEMAX. KpyroBOpoT BEMIECTB U MOTOK SHEPTUU
B OKOCUCTEME.

OcHOBHbIE NOKa3aTenu JKocHUCTeMbl.  buomMacca W mpoayKIUs.
DKOJIOTUYECKUE MUPAMUJIBI YUCEN, OMOMACCHI U DHEPTHUHU.

Junamuka skocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu.
HampaBiieHHbIe 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCHM M HMX TMPUYUHBL. AHTPOINOIEHHBICE BO3JCHCTBUS Ha
cykueccun. KnumakcHoe coobmiectBo. buopaznooOpasue u mojiHOTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[TpupoaHbie IKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, 1€CO8, CMenel, NyCMblHb.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATpo3KocucTeMa. ATpoIreHo3. Pazmimuams
MEXIy aHTPOMOTEHHBIMHU U MPUPOTHBIMHU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocuctem. ['opojckas
bropa u Qayna. CunaHTponuzauus TOpoAcKod (ayHbl. buonornueckoe u
XO03STUCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aWMOJICHCTBHII OpraHU3MOB B
sKocucTtemax. Ponb Kackaonoco sghghexma u 6udos-20ugpuxamopos (Kirouesvlx
61008) 6 (hyHKyuonuposanuu sxkocucmem. IlepeHOC PHEPTHMU U BEIIECTB MEXKIY
CMEKHBIMU 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTAaHU3MOB, MOIMYJISALUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M AHTPOTIOTEHHBIX BO3JCHCTBUM.

Mexanusmvl 6030eliCmaus. 3GepA3HeHU PA3HbIX munoe Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  IKOJIOSUYECKO2O0 ~ HOPMUPOBAHUSL  AHMPONO2SEHHO20  B030€UCMBUSL.
MeTo10,10THsI MOHUTOPHHTA €CTECTBEHHBIX W aHTPOITOTEHHBIX AKOCUCTEM.

JleMoHCTpaLMu
[Hoptper: A. JIx. Tencau.
Tabmuupt u cxembl:  «CrpykTypa  OuoneHosza»,  «DKocHCTeMa

HIMPOKOJMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOMHOIO Jjieca», «DYHKIIMOHAJIbHBIC
TPyl OPTaHU3MOB B JKOCHCTEME», «KpyroBOpoT BEmIECTB B JKOCHCTEME,
«llermu muTanus (macTOUIHAS, JETPUTHASNA)Y», « IKOJOTHYECKAsT MTUPAMUJIA YUCETD,
«JKonoruueckas mupamMuaa OMoMacchl», «IKOJIOTHYECKass MUpaMHUIa SHEPTHN,
«O0pazoBanue 0onoTa», «llepBuunas cykieccus», «BoccTtaHoBieHue fieca mocie
noxkapa», «JKOCHCTeMa 03epa», «ArpoueHos3», «KpyroBopoT BEmIECTB M MOTOK
DHEPTUU B arporieHose», «lIpumepsr ypOosKocuCTEM.

O6opynoBaHue: repOapuu pacTeHHM, KOJJICKIIMM HACEKOMBIX, Uydelia MTUIl U
3Bepel, repOapuu KyJbTYpPHBIX U JUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3ydenue u onrcanue ypooIKOCUCTEMBD.

JlabopaTtopHass paGora «V3ydeHue pa3zHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX IKOCHCTEMAX).

IKCKypcusi «DKCKypcHsi B THIMHYHBIN OWoreoieHo3 (B ayOpaBy, OepesHsK,
€JIbHUK, Ha CYXOJI0JIbHBIN WU TOMMEHHBIH JIYT, 03€pO, 00JIOTO)».

IKCKYpcusi «IKCKypCUsi B arposKoCHUCTeMy (Ha MOJjie WIM B TEITUYHOE
XO03SUCTBO)».

Tema 10. Buocdepa — rinodanbHas 3IKocUCTEMA

buocdepa — obOmemnanerapHas 000ji04ka 3eMJIM, TJ€ CYIIECTBYET WU
CYIIIECTBOBasA XKU3Hb. Pa3BuTHE npeacTaBieHuii o 6uocdepe B Tpyaax J. 3rocca.



VYuenune B. U. Bepuaackoro o 6uochepe. Obmactu 6mochepsr u e€ cocran. JKupoe
BellecTBO Onocdepsl U ero GyHKIIHH.

3aKkOHOMEpHOCTH cymiecTBoBaHUS Ouocdeprl. OcoOeHHOCTH OHOChEph Kak
ri100anbHOi 3K0ocucTeMbl. JlMHaMudeckoe paBHOBecue B Ouocdepe. KpyroBopotsr
BEIIECTB M OMOTCOXMMUYECKUE ITUKIIBI (YTJIepo/ia, a30Ta). PUTMUYHOCTD SIBJICHUIA
B Onocdepe.

3oHansHOCTh Onochepsl. [lonstne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJZIpa, XBOMHBIC Jieca, CMEIIaHHbIC U MHUPOKOJMCTBEHHBIE Jieca, CTEIH, CABAHHEI,
MyCTBIHU, TPOTTMYECKHUE JIeca, BEICOKOTOPh. Kimmat, pacTUTENbHBIN U KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa U (PyHKIIUS ®KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIIMAJA U
onochepHbIX (YHKIHM.

JleMOHCTpan MK

[Toptpetsr: B. U. Bepnaackuii, 3. 3rocc.

Tabmuuel u cxemsbl: «['eocthepsr 3emum», «KpyroBopor azora B mpupojie»,
«KpyroBopot yriepoma B mpupone», «KpyroBopor Kuciopoaa B TPHUPOIEL»,
«KpyroBopot Bojabl B mpupojsie», «OcHOoBHbIE OMOMBI cymny, «Knumaruueckue
nosica 3emum», «Tynapa», «Tairay, «Cmemannsiii jiecy, «IIMpOKOIMCTBEHHBIN
aecy, «Ctenby, «CaBanHay, «IlycTeiasy, « Tpornuyeckuii Jecy.

O6opynoBaHue: repObapuu pacTEHUN pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestioBek U OKPYyKAOIIAA Cpeaa

DKOJIOTUYECKHUE KpU3UChl U WX MpUYUHBL. Bo3nelicTBue uejloBeKa Ha
ouochepy. 3arpssHeHue BO3AYIIHOM cpeapl. OxpaHa Bo3ayxXa. 3arpsS3HCHHE
BoAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienune mouBsl. OxpaHa
MOYBEHHBIX pecypcoB. M3aMeHeHnune kimMmara.

AHTpPONIOTEHHOE BO3JIEWCTBUME HA PACTUTENBHBIA M >KMBOTHBIM MHp. OXpaHa
PACTUTENILHOTO M JKUBOTHOTO MHUpa. OCHOBHBIC TPHUHIIMIBI OXPaHbl MPHUPOJIBIL.
Kpacubie kHuru. Ocobo oxpansembie mnpuponanbie Tepputopuu (OOIIT).
borannyeckue canbl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPHWHIIMITBI YCTOHYMBOTO Pa3BUTHUSI YEIOBEUECTBA W TPUPOJIBL.
PammonanpHOE  MPHUPOAOMONB30BAaHHME M COXpaHEHHE  OHMOJIOTHMYECKOTO
pasHooOpa3us 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSITHBIC TIOCTEACTBHSI.

Pa3BuTnHe METOOB MOHMTOPHMHTAa pa3BUTHSA OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccredosaHus nepexooa K pecypcocbepezaouei U
KOHKYPeHmoCcnocobHou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyusarowue 0ocmyn K
ungopmayuyu no  COCMOAHUIO OMOENbHLIX 6udo8 u oxkocucmem. OcHoBbl



sKopeabuumayuy IKocucmem U Ccnocobvog OOpvOLL ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyusi MOpCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHCTpaUMH

Tabmumber  w cxembl:  «3arps3HeHHE  atMocepwr»,  «3arps3HeHHe
runpocheps», «3arpssHenue mouBb», «llapHuKOBBIH 3PPexT», «Ocobo
OXpaHseMbIC TIPUPOIHBIC TEPPUTOPUNY, «MOJETH YIIPABIIEMOTO MHUPAY.
Ob6opynoBanue: ¢GoTorpaduu OXpaHAEMbIX pacTeHUH U >KUBOTHBIX KpacHoii
kHuru Poccuiickoit @eneparuu, KpacHoil KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBILIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOCHUS
OoOy4JarolmMMHCS TMPOrpaMM  CpeIHEro oOIero o0pa3oBaHUs: JIMYHOCTHHIE,
METaInpeIMETHbIE U TIPEIMETHBIE.

B cTpyKkType JTMYHOCTHBIX pe3ybTaTOB OCBOEHHUS MPOTrpaMMbl IO OUOJIOTHH
BBIJICJICHBI CJICYIONINE COCTaBIISIONIME: OCO3HAHUE OOYYAIOMIMMHUCS POCCUICKOM
rpakIaHCKON MJACHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOOIPEACNICHUIO, Hanuuyue Mmomueéayuu K  OOy4yeHUI0  OHOJIOruH,
yeneHanpasieHHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTA Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM W MCTOPUYECKHX TPAAUIMN pa3BUTUS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, TMPUCYIIUMU CHUCTEME
OMOJIOTUUECKOTO  OOpa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBl, CHOCOOHOCIMU CIABUMb TIETTU U CTPOUTH )KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBI 110 OMOJIOTUU JTOCTUTAIOTCS
B CIMHCTBE Yy4eOHOM U BOCIUTATEIBHOM JIEATEIBHOCTHU B COOTBETCTBHUM C
TPAAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMHU, UICTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IICHHOCTSIMU, TMPUHSATHIMU B OOILECTBE MpaBWJIAMHU M HOpMaMu
MOBEJICHUSI M CIOCOOCTBYIOT TIpolleccamM CaMOIO3HAHUsS, CAMOBOCHHUTAHUS U
CaMOpPa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA W
YBaXKEHHS K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TpyAa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHUA, OEPEKHOTO OTHOIICHUS K KYJIbTYpHOMY HACIEAHIO U
TpaauLMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit ®enepanuu, Opupoge H
OKpY>Karolleu cpeae.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHUS y4yeOHOro mpenmera «buomorus
JIOJDKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAaHHON BHYTPEHHEHW TO3WIIMEH JIMYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUEHTAIMi, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITa U ONbITA JACATEIBHOCTH B MPOIIECCE peaM3allid OCHOBHBIX HANPABJICHUM
BOCITUTATEJILHON JEATEebHOCTH, B TOM YHCJI€ B YaCTH:

1) rpakaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKJTAHCKOHN MO3UIIMK 00YyYaIONIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOTO O0IIECTBa;

OCO3HaHUE CBOUX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKECHHE
3aKOHA W MPABOMOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATENBHOCTH TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M TO3HABATENbHBIX 3aJ]1a4, BBHIMOIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENsATh COOCTBEHHYIO IMIO3UIUIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €E;

YMEHHUE YYMTHIBATh B CBOMX JCUCTBUSIX HEOOXOJUMOCTH KOHCTPYKTHUBHOTO
B3aUMOJICICTBUSI JIOJIEH C pa3HBIMU YOSKICHUSIMHU, KYyJbTYPHBIMH IIEHHOCTSIMUA U
COLIMAIbHBIM MOJI0KEHUEM;

TOTOBHOCTb K COTPYOHUYECTBY B IPOLECCE COBMECTHOTO BBITOTHEHUS
y4eOHBIX, [O3HABATENBHBIX M UCCIENOBATEIbCKUX 33Ja4, YBaKUTEIHLHOTO
OTHOIICHHS] K MHEHMIO OIIMOHEHTOB TNpHU OOCYKJIEHUU CIOPHBIX BOIIPOCOB
OHMOJIOTUYECKOTO COJEPKAHNUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTD poccuiickon TPaKIaHCKOM UJEHTUYHOCTH,
NaTpUOTH3Ma, YBOXKEHHUS K CBOEMY HapOJy, UyBCTBAa OTBETCTBEHHOCTH TIEpes
PonuHol, ropmocth 3a CBOM Kpal, CBOK PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJAHOMY HACIEAUIO U MAMITHUKAM IPUPOJIBI,
nocTrxeHusIM Poccrun B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJIOTHU, TOHUMAHHUS 3HAYECHHUS OHWOJOTMM B TIO3HAHWU 3aKOHOB
MPUPO/IBI, B )KMU3HU YEJIOBEKA U COBPEMEHHOI'0 O0IIECTRA,;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX LIECHHOCTEW POCCUICKOrO HAPOA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIlMI0O W TMPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHUE JTUYHOTO BKJIAJ]a B TIOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOI'O TMPUHATUSA LEHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHHE SMOLMOHAIBHOTO BO3JIEHCTBHS )KMBOM MPHUPOBI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSBJIATH KaueCTBA TBOPUYECKON JIMUHOCTH;

5) ¢pusuveckoro BocnuTAHUSA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOIMOHATBHOIO 0JIATONOTYYHS:

MOHUMAHWE U peaau3alus 30pOBOro U 0e30macHoro ooOpasza >KU3HU
(310poBO€  TUTaHUE, COOJIIOICHUE TUTMEHUYECKUX TMpaBUI M HOPM,
cOaTaHCUPOBAHHBIA PEXUM 3aHATAH W OTABIXA, pEryJsapHas Qu3ndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DM3MUYECKOMY H IICUXHUUECKOMY 3/I0POBBIO;

MOHMMAHHWE LEHHOCTH TMPaBWI HWHIUBUIYAIBHOTO M  KOJUJIEKTUBHOTO
0€30MMacHOr0 MOBEACHUS B CUTYAIUSX, YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUE TOCJEACTBUI W HEMPUSATUS BPEIHBIX MPUBBIYEK (YMoTpeOaeHus
aJIKOT0JIs1, HAPKOTHKOB, KypEHU);

6) Tpya10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/y, OCO3HaHHE IICHHOCTH MacTEPCTBa, TPYA0Jt00ue;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKOW WM COIMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JEATEIbHOCTD;

MHTEPEC K pa3Iu4HbIM cepaM MpoPEeCCHOHATBLHON JESITEIIbHOCTH, YMEHHE
cCoBeplIaTh OCO3HaHHBIA BBIOOp Oyaymied mpodeccun U peai30BHIBATH
COOCTBEHHBIE JKM3HECHHBIC TIJIaHBI;

TOTOBHOCTb UM CHOCOOHOCTh K OOpa3oBaHUIO U caMOOOpa3oBaHUIO Ha
MPOTSKEHUU BCEU )KU3HMU;

7) 3K0JI0THYeCKOr0 BOCTINTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHWE K TPUPOJE KaK HCTOUYHHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS DKOJIOTUYECKON KYJBTYphl: MPHUOOPETEHHE OIbITa
MJAHUPOBAHUS TOCTYNIKOB W OLEHKM MX BO3MOXHBIX TOCJIEICTBUN ISt
OKPY KAIOIIEH CPEIIbL;

OCO3HaHUE TJIOOATBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM U MyTel uX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU M3YYEHUH OHOJIOTUU
3HAHUS W YMEHUS TPU PEIICHUU TMpoOJeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONIONIL30BaHUEM  (COOMIOJIeHNe  TIpaBWJI  TOBEJICHUS B NIPUPOJIE,
HaIlPaBJICHHBIX Ha COXPAaHEHHUE PABHOBECHUS B HKOCHUCTEMAX, OXpaHy BHUJOB,
IKOCHCTEeM, Onocdephl);

AKTUBHOE  HENPUATHE  JCHUCTBUM, MPUHOCAIIMX BpEI  OKPYKArOIIEH
MPUPOHON cpefie, YMEHHE IMPOTHO3UPOBATh HEOIArOMPUSTHBIE JKOJIOTHUYECKUE
MOCJICICTBUS TIPEANPUHUMAEMbBIX AEHCTBUM U MPEOTBpAIIaTh UX;



HAJIMYME PA3BUTOTO SKOJOTUYECKOTO MBIIIICHUS, IKOJIOTHUECKON KYIbTYpHI,
OTIbITa JeSITENIbHOCTH AKOJIOTHYECKOU HAIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCS MMM B TO3HABATEIbHOW, KOMMYHUKATUBHOW U COIMAIBHOMN
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYCCKON NEATETLHOCTH YKOJOTHICCKOM
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBLTYPHOM MHUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATEIBCKOM KYyJIbTYyphl KaK CpEICTBa
B3aMMO/ICHCTBUS MEXKIY JIIObMU U TIO3HAHUS MUPA;

NoHUMaHue creuuuku OUONOTHM Kak HAyKd, OCO3HaHUsA €€ poyu B
bOpMHUPOBAaHUHN PAMMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH IIEJIOCTHOTO
Mpe/iCTaBlIeHUus] 00 OKpYKalolleM MHpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U
oOIecTBa, B TO3HAHWM TMPUPOTHBIX 3aKOHOMEPHOCTEH W PEIICHWH TpoOsIeM
COXPaHEHHUsI PUPOTHOTO PAaBHOBECHS,;

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTMM JJIi COBPEMEHHOW ILHUBHIIA3AIINN:
oOecredeHrs HOBOTO YPOBHS Pa3BUTHs MEIUIIUHBI, CO3/IaHHUE MEPCICKTUBHBIX
OMOTEXHOJOTUH, CHOCOOHBIX  peIlaTh  PEeCcypCHble  MPOOJEMbl  Pa3BUTHS
YeJI0BEYEeCTBA, MOUCKA MyTeW BBIXOJIa U3 TJIOOATBHBIX YKOJOTUYECKUX MPOOJIeM U
obOecrieyeHWs]  mepexoja K  yCTOWYMBOMY  Pa3BUTHIO,  PAIlMOHATHLHOMY
WCIIOJIb30BAHHMIO TPUPOTHBIX PECYpCcOB W (HOPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHWH OMOJOTHYECKUX 3HAHMM B IEJIX
MOBBIIIEHUST OOMIEH KyJIbTyphl, ©CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHATHHOW TPAMOTHOCTH OOyYaromMXcs, (HOpMHUpyeMOit
IIPU U3y4YEHUU OMOJIOTHUH;

MOHUMAaHUE CYITHOCTA METOJIOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM UCIOJIb30BaTh IMOJy4YaeMble 3HAHWS [JIs aHaId3a W
OOBSICHEHUS SBIICHUN OKPYXKAIOMIETO MUPA W MPOUCXOIANINX B HEM W3MCHCHHA,
yMEHHUE JeflaTh OOOCHOBAaHHBIEC 3aKIIFOUCHHS Ha OCHOBE HAy4YHBIX (DAKTOB W
UMEIOIIUXCS TAHHBIX C IEJIbI0 TIOYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS
penieHus Mpo0JIeM B PealTbHBIX KU3HEHHBIX CUTYAIHIX;

OCO3HAHHWE IICHHOCTH HAyYHOH JCATCIBHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOSKTHYIO U UCCIIEIOBATEILCKYIO AEATEIBHOCTh MHANBUAYATIHHO U B TPYIITIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEPBHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHMIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX 3HAHWH 1O OHWOJIOTUH B
COOTBETCTBUU C )KH3HEHHBIMH ITOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJ/IBTATBI

MeTtanpenMeTHbie pe3yibTaTbl OCBOCHUSI y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMbIe JUIsl (OPMUPOBAHMS MHUPOBO33PEHUS OOYYAIOIIUXCS
MEXIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSATHSA, OTPa’KaAIOIIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHEMu(UKy METOAOB TO3HAHWS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, SHEPIHUsl, SIBIIEHUE, MPOIIECC,
cUCTeMa, Hay4yHbIM (haKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,

UCClieloBaHWe, HAOJIOZCHUE, U3MEpEeHHe, OJKCIEPUMEHT U apyrue);
yYHHUBEpCaJIbHbIE Yy4eOHbIE JeicTBUA (TIO3HABATEIbHBIC, KOMMYHHKATHBHBIC,
perynaTuBHbBIE),  obecreuynBaronme  (HOpMUPOBAHUE (GyHKIIMOHAIBHOM
IPaMOTHOCTH ¥ COLMAJbHOM KOMIETEHUMH OOYyYaroIlUXcCs; CIIOCOOHOCTb
00yyarouMxcs UCMOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,

MHPOBO33PCHUCCKHE 3HAHWA W YHHUBEpCaJbHbIC Yy4YcOHBIC JCHCTBUS B
ITO3HABATEIBHOU Y COLIMAIIBHON IIPAKTHUKE.

B pesynbrare wu3yueHus OWOJOTMM Ha YpPOBHE CPEIHETO o01iero
oOpazoBaHusi y oOyuwaromerocs OyayT cpOpMHpPOBaHBI IO3HABATEIBHBIC
YHUBEpCaJbHbIE yUeOHbIC NEeHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAJIbHBIC YUeOHBIC
JEHCTBHS, PEryJATUBHBIC YHUBEpPCAJbHbIE Yy4ueOHbIE JCHCTBHSA, COBMECTHAs
JIESITCIHbHOCTb.

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIero
o0Opa3oBaHus JOJIKHBI OTPaXkKaTh:

OBaageHue YHHUBeEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AEHCTBUSIMU:

1) 6a3oBble JJOornvyeckKme AeiicTBUA:

CaMOCTOSITEIFHO  (DOPMYJNIMpOBaTh W aKTyaJU3HpOBaTh  IpoOJeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHHM 3HAHWN TPHEMBI JIOTHYECKOTO MBIIIJICHUS
(amanu3a, cMHTE3a, CpaBHEHHMS, KiIacCU(UKAIIUU, 0000IIEHUS), pACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATHN (BBIACIATh WX XapaKTepHbIC TMPU3HAKH, YCTAHABIUBATH
CBSI3U C JPYTUMU TTOHSATHUSIMH ),

OMpEeNEATh IIeN JACATEIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPHUU UX
JOCTHKEHU S, COOTHOCUTD PE3YJIbTAThI IEATETLHOCTU C TTIOCTABJICHHBIMU IIEIISIMU;

HCITOJIb30BaTh OMOJIOTMYECKUE TMOHATHS JUIsl OOBsICHEHUS (DaKTOB U SIBJICHUIN
YKAUBOU IIPUPOJIBI;

CTPOUThH JIOTHUECKHE pPaCCYKICHUS (MHIYKTUBHBIC, JETyKTUBHBIE, II0
aHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B PacCMaTPUBAEMBIX
SBJICHUAX, (POPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS,;

NPUMEHATh  CXEMHO-MOJICIbHBIC  CpPEACTBA IS MIPEICTaBIICHUS
CYIIECTBEHHBIX CBSA3CH M OTHOIICHUN B M3y4aeMBIX OMOJOTHYCCKUX OOBEKTax, a



TaKKe€  MPOTUBOPEUUH pasHOro  pojaa,  BBUIBICHHBIX B Pa3iIMUYHBIX
MH(OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbIBaTh TUIAH PEIICHUS TPOOJIEMBbl C YYETOM aHajan3a MMEIONTUXCS
MaTepHaJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1EeJIsIM, OLIEHUBATh PUCKU MOCIIEJICTBUH IESITEIbHOCTH;

KOOPJMHUPOBATh M  BBINOJHATH PabOTy B  YCIOBHUSIX  peaJbHOrO,
BUPTYAJIbHOTO M KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHHUE MTPH PEILICHUH KU3HEHHBIX MPOOIIeM.

2) 0a30BbI€ HCCJIEeI0BATEIbCKHUE JeHCTBUA:

BJIAJICTh HaBbIKAMH Y4EOHO-MCCIIEIOBATEIbCKOW U MPOECKTHON ACSTEIIbHOCTH,
HaBbIKAMU  pa3pelieHus NOpoOJieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOATEIBHOMY MOUCKY METOJIOB PEILIEHUS MPAKTUUECKUX 3a]a4, IPUMEHEHUIO
Pa3IMyYHBIX METOAOB IIO3HAHUS;

UCTIOJIb30BaTh PA3NUYHBIC BHUABI JEATEIPHOCTH IO TIOJYYEHHIO HOBOTO
3HaHUS, €ro HHTEPIpeTalud, MPeoOpa30BaHUI0O M NPHUMEHEHHIO B Y4YEOHBIX
CUTYAIHUsIX, B TOM YHCJIE IIPH CO3JaHUH YUE€OHBIX U COLIMATIBbHBIX IPOEKTOB;

(GopMupOBaTh HAyYHBIA TUI MBIIUICHUS, BIAJAECTh HAYYHON TEPMUHOJIOTHEH,
KJIIOYEBBIMU TIOHATUSAMHU U METO/IAMU;

CTaBUTh W (OPMYJIHPOBAaTH COOCTBEHHBbIE 33Jaud B 0Opa30BaTEIbHOU
JESITETFHOCTH U )KU3HEHHBIX CUTYaIIHsIX;

BBISIBJISITH PUYMHHO-CIICACTBEHHbIE CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaXOAUThb APryMEHTHI AJs J10Ka3aTeIbCTBA
CBOMX YTBEP)KIEHHI, 3a]]aBaTh MapaMeTphl U KPUTEPUH PEIICHUS;

aHAJIM3MPOBaTh TIIOJIyYEHHbIE B XOJIe¢ pEIIECHUs 3aJadd  pe3yjbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBII OIBIT;

OCYILIECTBIISTH II€JICHANPABICHHBIN TOUCK TMEpPeHoca CPEACTB M CIIOCOOOB
NecTBUS B TPO(ECCHOHANIBHYIO CPENY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M MPAKTUYECKYIO O0O0JacTh
KHU3HEACATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00IacTeil;

BBIIBUTaTh HOBBIE HJEH, MpeiaraTh OPUTHMHAIbHBIE MOIXOAbI U PELICHUs,
CTaBUTH MPOOJIEMBI U 33]1a41, JOMYCKAIOIIKE albTePHATUBHBIE PEILICHUSI.

3) pa6ora ¢ unpopmanmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX MHGPOpPMAIMK (TEKCTE y4eOHOTO
nocobus, HAY4YHO-TIOMYJAPHOW JHTEpaType, OHOJOTUYECKHX CIIOBApsAX W
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpPOBATh



uHGOPMAIMIO Pa3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTHUECKU OLIEHUBAThH
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aIPOCHl U MPUMEHATH PA3IUYHbIE METOABI MPU MOUCKE U
otOope Ouosornueckor mHpopManuu, HEOOXOIUMOMN Il BBITIOTHEHUS YUEOHBIX
3aj1ady;

npuoOpeTaTh OMNBIT MCIHOJB30BAHUA HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPy aKTHBHOTO MCIOJIB30BAHMS Pa3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BbIOMpaTh  ONTUMaJbHYIO  (OpMy  TpelcTaBlICHUs
Oouonornyeckoil MHPoOpMaIMK (CXeMbl, TpadUKu, TUarpaMMbl, TaOJUIbI, PUCYHKU
" Apyroe);

UCMOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpeACTBA Hpu padboTe cC
OHOJOTHYEeCKOM  HH(pOpMaluel: MPUMEHSATh XUMHUYECKUE, (U3HUECKHE U
MaTeMaTUYeCKUe 3HAKU M CHMBOJBI, (hopMyibl, aO0peBHaTypy, HOMEHKIATYpY,
UCIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HarJIsAHOCTH;

BJa/J€Th  HaBbIKAMM  paclO3HAaBaHMA M 3alUThl  HUH(pOpMauuwy,
MH(OPMALIMOHHOMN 0€30MaCHOCTH JIMYHOCTH.

OsgJiaieHHe YHUBEPCATbHBIMH KOMMYHHKATHUBHBIMU /1IICTBUSIMU:

1) o0menmne:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JUAJIOT€ WM JUCKYCCHM IO CYIIECTBY OOCYKIaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCUTEJIBHO BBIMOJIHEHUS MpeasiaraeMoil
3a]]a4i, YYUTHIBaTh WHTEPECHl W COTIACOBAHHOCTH MO3UIMHI IPYTHX YYaCTHHUKOB
JMasiora Uil TUCKYCCHUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHHs, NOHWMAaTh 3HAYEHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHUTYaIlUH,
YMETb CMSAr4aTh KOH(JIUKTHI U BECTU TIEPErOBOPHI;

BJIA/IETh PA3IMYHBIMU CHOCOOAMU OOIIEHUS M B3aUMOICHCTBUSA, MOHUMATh
HaMEpEeHUs IPYTHX JIO/ICH, MPOSIBIATh YBAXKUTEIHHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOHU (hopme PopMyIMpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas AeATeJIbHOCTD:

NOHMMAaTh W HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIWBUAYaIbHON
paboTHI TP PEIICHUH OMOJIOTHYECKOM MPpoOJIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJCHCTBHS MTPH PEIICHUH YueOHOM 3a1auu;

BbIOMpAaTh TEMAaTUKy W METOJIbI COBMECTHBIX JEHCTBHI C yd4€TOM OOIIUX
WHTEPECOB U BOZMOKHOCTEHN Ka)/10T0 4JIeHa KOJUIEKTHBA;



NPUHUMATh  1€IM  COBMECTHOW  JIESITEJbHOCTH, OpPraHU30BbIBAaTH U
KOOPAMHUPOBATh JEHUCTBHUS MO €€ TOCTH)KEHHUIO: COCTaBIAATH IUUIaH JICWCTBUM,
pacnpenensaTh poiau ¢ Y4ETOM MHEHUM Y4YaCTHUKOB, OOCYXKIAaTh pPE3yJbTaThl
COBMECTHOU padOTHI;

OLICHMBATh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o011 pe3ybTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpEeAJIaraTb HOBBIE IIPOEKThI, OLEHHUBaTh HUIEU C TO3UIHMH HOBU3HBI,
OpUTHMHAJILHOCTH, MIPAKTUYECKON 3HAUNMOCTH;

OCYILIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHUE B PA3IUYHBIX
CUTYalUSX, POSBISTH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBjaieHne yHUBEPCAJIbLHBIMU PeryJIATHBHbIMH JAeHCTBUAMMU:

1) camoopranuzaumus:

UCIIOJIb30BaTh OWOJOTMYECKHE 3HAHUSA JJI BBISIBICHUS MPOOJIEM M HX
pEIIeHHMs] B )KU3HEHHBIX M YYEOHBIX CUTYAIIUIX;

BBIOMpaTh Ha OCHOBE OMOJOTUYECKUX 3HAHUW IIE€JIEBbIE M CMBICJIOBbBIC
YCTAHOBKHM B CBOMX JEHUCTBHSX U IMOCTYMNKaX MO OTHONIICHUIO K >KUBOUM MPUPOJIE,
CBOEMY 30POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIbHO OCYIIECTBIISITh MO3HABATEIIbHYIO ACSATEIbHOCTh, BBISBIISThH
npoOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIBHOM
JIEATENIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH peHieHusi MpoOJieMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOUYTCHUIA;

JlaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacImpsATh PAMKH y4e€OHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
32 pELIEHNE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO HIMPOKOW DPYAUIMH B
pasHbIX 00JIACTAX 3HAHWM, TMOCTOSIHHO TIOBBINIATH CBOW O0Opa30BATENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHUTYallUsiIM, BHOCHUTb KOPPEKTHUBBI B JCSITEIHHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIQJICTh  HaBBbIKAMU  TO3HABaTEIbHOM  pedJeKCMM  KaK  OCO3HAHUs
COBEPIIIAEMBIX JEUCTBUA M MBICIUTEIBHBIX TIPOLIECCOB, HUX PE3YJIbTATOB H
OCHOBaHHWM, MCMOJB30BaTh MPHUEMBI PeIICKCUU IS OIICHKU CHUTYaIluu, BhIOOpA
BEPHOTO PEIICHNUS;

yMETb OIICHUBAaTh PUCKHM U CBOEBPEMEHHO IPUHUMATh pPEHIEHUS 0 HX
CHUKEHUIO;



OPUHUMAaTh MOTHBBI W apryMEHThl JPYTrMX NpPHU AaHAIU3E pPE3YJbTaTOB
NeSITENIbHOCTH;

3) npuHATHE Cedsi U APYrHUX:

IPUHUMATh ce0s1, IOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTUBBI M apryMEHThl JPYrMX I[IpH aHaju3€ pe3y/bTaToB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U NPABO APYIMX HA OLINOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP € O3ULMU APYTOro YeI0BEKa.

INPEJMETHBIE PE3YJIbTATbBI

[IpeameTHble pe3yabTaThl OCBOEHHUS COJIEpXKaHUA Y4E€OHOTO MpeaMeTa
«buonoruss» Ha yrayOJEHHOM ypOBHE OPUEHTHUPOBAaHbI Ha OO€CIeUeHHE
npodpusnbHOro  oOydeHus  oOywarouuxcst  Ouosormn. OHHM  BKIIIOYAIOT:
cnenuduueckue aig OMOJOTUM HAYYHBIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUIN 1O
OCBOCHHUIO, UHTEPNPETALMUA U MPEOOPa30BaHUIO 3HAHUM, BHUJIBI JESITEIBHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUN W WX MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cHUTyauusx. [IpeaMerHbie pe3ynbTaThl MPEACTABIEHBI MO
rojiaMm U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUSI ydueOHOro mpeamera «buomnorus» B 10
Kjlacce IOJKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUM O MeCTe€ W pOJU OHOJOTUM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUpPOBAHUM E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpPaA, B
MO3HAHWUU  3aKOHOB  TMPUPOJBI W pEUIEHWH MpoOJieM  palMOHAIBHOTO
MPUPOJIONIOJIB30BAHHUS, O BKJIAJE€ POCCUMCKUX U 3apYyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OHMOJOTMYECKUX 3HAHWUW, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAraloNMe OWOJIOTUYECKUE TEPMHUHBI W TOHATUS (PKM3Hb, KJIETKAa,
OpraHm3M, MeETa0O0JU3M, TOMEOCTa3, CaMOPETYJIAIMs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCThb, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPHUH
(xnerounas teopus T. llIBanna, M. Illnetinena, P. BupxoBa, xpomocomHasi Teopust
HacneAacTBeHHoctd T. Moprana), yuenus (H. WM. BaBuioBa — o 1eHTpax
MHOT000pa3usi ¥ IPOUCXOXKACHUS  KYJbTYPHBIX pacTeHuii), 3aKOHBI
(emnHOOOpa3usl MOTOMKOB TIEPBOTO TOKOJICHHWS, PACIICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOro HacienoBanusi ['. MeHnaensa, TrOMOJIOTHUYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTHU H. H. Basuiosa), HPUHIIATIBI
(KOMILIEMEHTApHOCTH);

BJIaJICHWEC OCHOBHBIMM METOJIaMH HAy4YHOTO II03HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTUUECKUX UCCJICAOBAHUSAX JKUBBIX OOBEKTOB (ONHUCAHHWE, W3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
HYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHuW3MOB, B TOM YHCIE
OaxTepuii, rprOOB, PaCTEeHU, )KUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPTaHOB U CHCTEM
OpPraHOB pAacTEHUM, >KMBOTHBIX, YEJIOBEKa, IHPOIECCOB KUZHEACITEIHLHOCTH,
NPOTEKAIOUINX B OpPraHMW3Max PAcTCHUM, KUBOTHBIX M UYEJIOBEKa, OMOIOTMYECKUX
IpOIECCOB: OOMEHa BellecTB (MeTaboyM3M), MPEeBpaIeHUs dHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U TeTepoTpOGHOr0 TUIOB MUTAHUS, POTOCMHTE3a U XEMOCHHTE3a,
MHUTO3a, Mei03a, rameToreHe3a, 3MOpUOreHe3a, MOCTIMOPHUOHAIBLHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  MHIWBUIYAJIbHOTO  DPa3BUTHs ~ OpraHm3Ma  (OHTOTEHE3a),
B3aMMO/ICHICTBUS TE€HOB, T€TEPO3UCa, NCKYCCTBEHHOTO OTOODA;

YMEHHUE YCTaHABIIMBATh B3aUMOCBS3U MEXKIy OpraHOMJaMU KIETKH U UX
(GYHKIMSIMHM, CTPOEHHUEM KJIETOK pa3HbIX TKaHEH M X (QyHKUUSAMH, MEXITY
OpraHaMMd U CHCTEMaMU OpPraHOB y pAacTCHHM, »XUBOTHBIX M 4YEJIOBEKAa W UX
GYHKIMSIMHA, MEXIYy CHCTEMaMH OpPraHoB W WX (PYHKUUSAMH, MEXKAY JTalmaMu
oOMeHa BEIIeCTB, dTallaMU KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
JTarnaMu 3MOPHOHANBHOTO Pa3BUTHS, T'€HOTUIIOM U (PEHOTUIOM, (PEHOTHIIOM U
dbakropamu cpebl 0OUTaHUS;

YMEHHE BBISBISTH OTIWYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE MCIIOIb30BATh COOTBETCTBYIOUIME aApTryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISl JI0Ka3aTeIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII;

YMEHHE pelaTh OMOJOTHYECKUE 3aauH, BBISBISATH PUYUHHO-CIIEICTBEHHBIC
CBSI3M MEXy UCCIIEeTyeMbIMU OMOJIOTMUECKUMH MPOLIECCaMU U SIBJICHUSIMU, JEaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHH MOJIYYE€HHBIX PE3yIbTaTOB,;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHYECKHE padOThI, COOMIOAATH
MpaBUIIa MU paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUTaTh THIOTE3bI, MPOBEPSITh WX OSKCIEPHUMEHTAIbHBIMU
cpeactBamu, GOpMYyIUpPYs IIeNIb HMCCIEAOBaHUS, aHAJIM3UPOBATH IOJYYCHHBIC
pe3yabTaThl U JIe7aTh BHIBOIBL;

YMEHHUE y4acTBOBaTh B yueOHO-MCCIIENOBAaTEIhCKON paboTe 1o OHMOoJoruwy,
DKOJIOTUU W MEIWIIMHE, TIPOBOJMMON Ha 0a3e HIKOJIBHBIX HAayYHBIX OOIIECTB, M
nyOIMYHO  TPEJNCTaBIATh  INOJYYEHHBbIE  pe3yibTaThl  HAa  YYCHHUYECKUX
KOH(epeHIusX;

YMEHHE OIICHMBATh AITHUYECKUE AaCMEeKThl COBPEMEHHBIX MCCICIOBaHUI B
obmactu  OWolorMM M MEOUIMHBI  (KJIOHMPOBAaHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHUE, HANpaBICHHOE H3MEHEHHE T'€HOMa M CO3JlaHUE TPaHCT€HHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATH OCO3HAHHBIM BBIOOp Oymyieil mpodeccuoHaIbHON
NEeSTENbHOCTH B 00JacTh OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO341CTBA, MUIIEBON NPOMBILIUIEHHOCTH, YIIIyOJIATh MO3HABATEIbHBIN
MHTEpEC, HAIMpaBJICHHBI HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OPOAOJDKEHUE OHMOJIOTUYECKOT0  O00pa3oBaHUS B OpPraHM3AlMAX  CPETHETO
poeCCUOHATBLHOTO U BBICHIET0 00pa30BaHUsI.

[TpenmeTHble pe3yibTaThl OCBOEHMs ydeOHoro mpeamera «buonorus» B 11
Kacce NOJKHBI OTPAXKaTh:

C()OPMUPOBAHHOCTh 3HAaHUM O MecTeé U poJd OHOJIOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4HOU
KApTUHBl MHpA, B TMO3HAHUM 3aKOHOB MPUPOJBI M PEHICHHH 3KOJOTMYECKUX
npo0JeM 4YeloBEeYecTBa, a TakKe B PEHIEHHH BOIPOCOB PAIMOHAJIBLHOTO
IPUPOJIOTIONB30BAHUSA, U B (OPMUPOBAHUM IIEHHOCTHOI'O OTHOLIEHMSI K MPUPOJE,
OO0IIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUHMCKHUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pasButue OMOJIOTnY;

YMEHHUE BJAJETh CUCTEMON OHOJIOrMYECKHX 3HAHHWM, KOTOpas BKIIOYAET
ONpeNeleHUss M TIOHMMAaHUE CYIIHOCTM OCHOBOIOJAraloUMX OHOJOTHYECKUX
TEPMUHOB W TOHATHHI (BUA, 3KOcUcTeMa, Ouocgepa), OHONOrHMUECKHE TEOPUHU
(3BomtoumonHas teopust Y. /lapBuHa, CUHTETHYECKasi TEOpUs 3BOJIOLUHN), YUCHUS
(A. H. CesepiioBa — 0 myTsiX U HampaBlieHusx 3Bosironnu, B.U. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUEecKOoTro paBHOBecus JIx. Xapau u B. BaiinOepra,
3apoapimeBoro cxojactsa K. M. bapa), npasuna (munumyma HO. Jlnbuxa,
HKOJIOTMYECKOW MNHpaMUIbl 3HEpruM), rumnoressbl (rumoresa «vmupa PHK» V.
['unbepra);

YMEHUE  BIAJAECTh  OCHOBHBIMM  METOJAAMM  HAYYHOIO  IIO3HAHMS,
UCMOJIb3yEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U 3KOCUCTEM
(omucanue, U3MEpEeHUE, HAOIIOJEHUE, SKCIEPUMEHT), CIOCOO0aMHU BBISABICHUS U
OLICHKH aHTPONOIe€HHbIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIIEIATh CYLIECTBEHHbIE MPU3HAKU: BUJOB, OHMOI€OICHO30B,
PKOCHCTeM M Ouocdepbl, CTaOMIM3UPYIOIICTO, ABHXKYIIETO M Pa3phIBAIOIICTO
€CTECTBEHHOIO otbopa, AJJTONaTPUYECKOTO 17} CUMITaTPUYECKOIO
BUJI000pA30BaHMs, BIMSHUS JBMXKYIIMX CHUJT DBOJIIOLIMM HA T€HO(OH[ MOy,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHusl, YepeOBAHMS HaIlpaBICHUM
HBOJIFOLIMM, KPYTOBOPOTA BELIECTB M MIOTOKA S3HEPTHH B SKOCHCTEMAX;

YMEHUE YCTAaHABIMBAaTh B3aHUMOCBA3M MEXKJY IPOLIECCAMH HBOJIIOLMH,
JBIKYIIMMUA CHJIAMU aHTPOTIOT€He3a, KOMIIOHEHTaMH PA3JIMYHBIX KOCHCTEM H
IPUCTIOCOOJIEHUSIMU K HUIM OpTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYMTEIBHBIE  INPU3HAKM  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUAOB K Cpelie OOMTaHusi, aOMOTUYECKUX M OMOTHYECKHX



KOMIOHEHTOB ~ JKOCHCTEM, B3aMMOCBS3€H  OpPraHM3MoOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHH B DKOCHCTEMAaX CBOCH MECTHOCTH;

YMEHHE WCIOJIh30BaTh COOTBETCTBYIOIINE AaPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JIJISl JIOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTHYECKHUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U CPElbl OOUTaHUS, €IUHCTBA
YEeJIOBEUECKUX pac, HEOOXOJMMOCTH COXpaHEHHs] MHOTOOOpa3us BHJIOB W
HKOCUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS MTPUPOIBI U YEIIOBEUYECTBA,

yYMEHHUE pemniaTh OMOJIOTHYECKHE 3a/1a4H, BBISBISITH IPUIMHHO-CIICICTBEHHEIC
CBSI3M MGy MCCIEAYEMbIMU OMOJIOTHYECKIMHU MTPOIIECCaMU | SIBIICHUSMU, JIEIaTh
BBIBO/IBI ¥ TIPOTHO3BI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBITIONHATH JabOpaTOpHbIE W TPAKTUYECKHE pabOThI, COOIONATH
IpaBUIIa P paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPSATh MX OSKCIEPUMEHTAIbHBIMU
cpenctBamMu, (GOPMYIHpPYS IIEdb HCCIEAOBAHMS, AHATU3UPOBATh ITOTYYCHHBIC
pe3yNbTaThl U IeNIaTh BHIBO/IBI;

YMEHHUE y4acTBOBaTh B yueOHO-MCCIIENIOBATEIhCKON paboTe 1o OHOJIOoruw,
OKOJIOTHM W MEIWIIMHE, TPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBbIE  PE3yJNbTaThl Ha  YYEHHYECKHUX
KOH(epEeHIHsX;

YMEHHUE OLIEHUBATh TUIOTE3bl U TEOPUH O MPOUCXOKICHUM KU3HH, YETOBEKa
W YEJIOBEUECKUX pPac, O MPHUYMHAX, TOCICACTBHIX M CIOCO0ax IMPeIOoTBPAIICHUS
rI100aNbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATH OCO3HAHHBIA BHIOOp Oyaymiel mpodeccruoHamIbHON
JEATENBHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, TIPUPOOIIONH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEJIIbCKOTO XO3SIMCTBA, MHUIIEBOU
MIPOMBIIIICHHOCTH, YTAyOJsATh TIO3HABATEIBHBIM WHTEPEC, HAINpaBJICHHBIA Ha
OCO3HAHHBI  BHIOOP  COOTBETCTBYIOIIEW  mpodeccuu W MNPOAODKEHHE
OMOJIOTHYECKOTO O0pa30BaHUS B OPTaHM3AIUAX CPEIHETO NMPO(ECCHOHATBHOTO U
BBICITIETO 00pa30BaHUS.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJTACC

Ne

n/n

10

HaumenoBanue
pa3aesioB U TeM
NMporpaMMmbl

buonorus xak Hayka

JKuBrle cucTeMEI 1
UX U3YYEHHUE

buonorus kieTku

XuMuueckast
OpraHu3aLus
KJIETKU

Crpoenue u
(GYHKLIUU KIETKU

OOMEH BELIECTB U
npeBpalieHue
DHEPTUU B KJIETKE

Hacnencreennas
uHbopMaIus u
peanmuzanus e€ B
KJIETKE

JKn3HeHHbBIH MUK
KJIETKHU

Ctpoenue u
byHKIIH
OpraHU3MOB

PaszmHOXeHue n
pa3BUTHE

Koaun4uecTBo 4acoB

Bcero

10

17

Konrpoabubsie IIpakTnuyeckue
padoThI padoThI
0.5
1 1
2
1 1
0.5
1
1.5
1 1.5

DJIEeKTPOHHBbIE
(uugposBbIe)
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nmmoreka [IOK
https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122




OpraHu3MOB

I'enernka — Hayka o

1 HACJIECTBEHHOCTHU
A U3MEHYUBOCTHU
OpraHU3MOB

12 3aKOHOMEPHOCTHU
HaCJIECTBEHHOCTHU

13 3aKOHOMEPHOCTH
N3MEHUYNBOCTH

14 I'eneTnka yenoBeka

15 Cenekuus
OpraHU3MOB
buorexnosorus nu

16 CHUHTETHYECKAS
ounosorus

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I1O

[TPOT'PAMME

10

102

15

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

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a




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

OBIIEE KOJIMYECTBO
YACOB IIO 102 4 7.5
I[TPOTPAMME

INOYPOYHOE IIVTAHUPOBAHME 10 KJIACC

Koaun4uecTBo 4acoB
Kour IIpak

Jara
Ne poaL  THYEC
T Bceer H3yue
€Ma ypoka HbIE KHe
n/n 0 HUS
pador  pabot

bl bl

Tema 1. « buosornst kak

Hayka» (14)

buosorusa kak KOMIJIeKCHas 1
HayKa 1 KaK 4acTb COBPEMEHHOIO
o01m1ecTBa

Tema2. «’KuBble cHCTEMBI M UX
u3ydeHue»(24) 1
JKuBble cucTeEMBI U UX CBOMCTBA

YpoBHEBas: OpraHU3aLus ) KUBbIX

CHUCTEM

Tema3. «buoJsgorus
KJIETKI»(24)

Hcropust OTKPBITHS U U3YyUEHUS
kietku. Kinerounas reopust

Meroas! MOJIEKYISPHOU U
KJIETOYHON OMOJIOTHH.
Ilpakmuueckaa padoma 1

«H3yuenue memooos 1P
KJ1emoyHoll duonocuu 1 05

(xpomamocpagpus,
I1ekmpogopes,
oughgpepenyuanvnoe

DJIeKTPOHHBIE

nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubnunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a




10

11

12

13

uenmpudghyeuposanue, I11[P)»

Tema 4. «Xumnueckas
opranu3zanus kjaerkmw» (10 4.)
XUMHYECKUN COCTaB KJICTKU

MI/IHepaJIbHHe BC€IICCTBA KJICTKU,
HX OHMOJIorHyecKas poJib

Oprannueckue BelecTBa KIeTKU
— Oenku. Jlabopamopnasn
paooma 1 «OQonapysncenue
benkoe c nomouiblo
KayecmeeHHbIX PeaKyuil»

CaoiicTBa, Ki1accuukanus u
byHKIMH OENKOB

Oprannueckue BelecTBa KIETKU
— YIJIEBOJBI

OpraHqucm/Ie BCIICCTBA KJIICTKHU
— JIMITU AbI

Hykneunossie kuciotsl. JJHK n
PHK. Jlabopamopnas paboma2
«Hccneoosanue HyKi1eunogvlx
KUCTI0M, 8bl0E/ICHHBIX U3 K1eMOK
PA3IUYHBIX OP2AHU3MO8)

Crpoenue u pynkuuu ATO.

Hpyrue nykneo3uarpudocdatsl
(HTD)

JIP
0.5

JIP
0.5

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edso0.ru/863e6

122
https://m.edsoo.ru/863e6




14

15

16

17

18

19

20

21

CexBenupoBanue JJHK. Metoapl
T€HOMMKH, TPAHCKPUIITOMHUKH,
MIPOTEOMUKHU

MeTobl CTPYKTYPHOH OMOJIOTHH.

TemaS. «CTpoeHue u pyHKIMH
KJIeTKW» (84) Tumsl KIeToK.
IIpokapuoTnyeckas KieTka

CrpoeHnue 3yKapuoTHIECKOM
kinetku. Ilpakmuueckasn
paooma?2 «H3yuenue ceoiicme
K/1emOoYHOll MeMOPaHbL)

IToBEepXHOCTHBIN ammapar KIeTKH

OnHOoMeMOpaHHbIE OPTAHOUIBI
kietku. Ilpakmuyueckas paboma
3 «H3yuenue osusricenus
UUMONIA3MbBL 8 PACHUM ETIbHBIX
KemKax

IToryaBTOHOMHBIE OpTaHOH/IbI
KJIETKA: MUTOXOHIPHH,
nactuael. Jlabopamopuasn
paooma3 «Hccneoosanue
nAa3MONU3a U 0enaamonu3a 6
pacmumenbHbIX K1emKax»

HememOpanHbIe OpraHou bl
KJIETKH

1P
0.5

1P
0.5

JIP
0.5

32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunoreka [IOK
https://m.edsoo.ru/863e6

122
https://m.edsoo.ru/863e6
32

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmorekxa [IOK
https://m.edsoo.ru/863e6
122




22

23

24

25

26

27

Ctpoenue u GyHKUIUU SApa.
KonTpoabnas padora Nel

AHanu3 KOHTPOJIBHOU padOoTHI.

CpaBHuUTENBHAS XapaKTEPUCTHKA

KJIETOK 3YKapHuOT. JIP
Jlabopamopnas paboma 4 0.5
«H3yuenue cmpoenun Kiemok

PA3NUUHBIX OP2AHUIMOB)

Tema 6 «O0MeH BeleCTB U

npeBpalieHne YHePrum B

KJIeTKe» (94). AcCuMUISLINS U

JTUCCUMMIISIIIUSL — JIBE CTOPOHBI

metabonm3ma. Turer oOMeHa JIP
BelecTs. Jlabopamopnasn 0.5
paboma$l «H3yuenue

Kamaiumuueckoil akmueHocmu

depmenmos (na npumepe

aAMUIAa3vl UIU KAManazl))

DepMEHTATUBHBIA XapaAKTED

pEaKuni KIETOYHOTO

MeTtabonusma. Jlabopamopnasn

paboma 6«HU3yuenue JIP
depmenmamuenozo 0.5
pacuienienus nepoKcuoa

6000p00a 6 pacmumeIbHblX U

HCUBGOMHBIX KIEMKAX»

benku-akTuBaToph! U O€NIKH-
UHTUOUTOPBI

ABTOTpOGHBIN TUII OOMEHA
BEIIIECTB

https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nuorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a




28

29

30

31

32

33

34

35

dorocunres

Xemocunrtes. Jlabopamopnas
padoma 7 «Cpasnenue
npoueccos homocunmesa u
XemMocunmesa

AHa’poOHbBIE OpraHu3Mbl. Buibl
opoxenus. Jlabopamopuasn
paooma 8 «Cpaenenue
npoueccog oposceHus u
ObIXAHU)

AdpOoOHBIC OPTaHU3MBI. DTAITbI
SHEPreTUYECKOro 0OMeHa
.DHeprusi MeMOpPaHHOTO
rpaIieHTa IPOTOHOB.

Cunte3 AT®: paboTa npoTOHHOI

AT®-cunrassl.

Tema7 «HacaencrBenHast
HHpopMaLMA U peanu3anus eé
B KJIeTKe»(74).

Peakiium maTpuyHOro CHMHTE3a

Tpanckpunuus — MaTpUYHBINA
cunte3 PHK

Tpancnsiuus u e€ 3Tansbl

JIP
0.5

JIP
0.5

bubnunoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6




36

37

38

39

40

41

42

43

KoaupoBanne aMUHOKHUCIIOT.
Posb pubocom B GrocuHTe3e
Oenka

Opranuszanus reHoma y
MPOKAPHOT U SyKapuoT

MosekynsipHble MEXaHU3Mbl
AKCIPECCUU T€HOB Y 3YKapHOT

Bupycbl — BHEKJIETOUHBIE
(GOPMBI JKU3HU U OOJIUTaTHBIE
napasutbl. Ilpakmuueckasn
paooma 4 «Co3zdanue mooenu
supyca»

Bupycusie 3a6oneBanus
YeN0BeKa, )KUBOTHBIX, PACTEHUI

HanoTtexHonornu B OMOJIOTHH U
MCIUIIUMHC

Tema 8 «Ku3HeHHBIN UK
KJIeTKW» (64) XKu3HeHHbIN UK
KJIETKH

Martpuunsiii cuares JTHK

1P
0.5

01.12

02.12

04.12

08.12

09.12

11.12

15.12

16.12

32a

bu6nmmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubmuorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edso00.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122




44

45

46

47

48

49

50

51

XpomocoMmel. Jlabopamophnas
paooma 9 «H3yuenue xpomocom
Ha 20mogvIxX
MUKponpenapamax

JleneHue KIeTKu — MUTO3

Tuns! knetok. Kapuokunes u
UUTOKUHES. Jladopamopnasn
paoomall «Habnwoenue
MUmo3a é Kiemkax KOHUuKa
KopeuwiKa 1yKa (Ha 20moevlx
MUKponpenapamax)

PGFYJISIIII/Iﬂ JKHU3HCHHOI'O ITMKJIa
KIIETOK
KonTposabhas padora Ne2

AHaJIN3 KAHTPOJILHOH PadoThI
Tema 9. «CTpoenue u QpyHKIIUH
opranusmoBy (174). Opranuszm
KaK €IMHOE LIeJI0e

Txanu pactenuil. /labopamopnasn
paooma 11 «H3yuenue mrxanei
pacmenuily

TKkaHU )KMBOTHBIX U YEJIOBEKA.
Jlabopamopnaa paoomal?2
«H3yuenue mkanei
HCUBOMHBIX)

Oprassl. CucTeMbI OPraHoB.

JIP
0.5

JIP
0.5

JIP
0.5

JIP
0.5

JIP

18.12

22.12

23.12

24.12

29.12

30.12

12.01

https://m.edsoo.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6

122
https://m.eds00.ru/863e6

32a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6




52

53

54

55

56

57

58

59

Jlabopamopnan paboma 13
«H3yuenue opzanos yeemrko6ozo
pacmeHnun

Ornopa Tena opranu3MoB

I[BI/I)KCHI/IC OpraHu3MoOB

[Inutanue opraHu3moB

IIuTanne N03BOHOYHBIX
)KUBOTHBIX. [IniieBapuTenbHas
cHCTEMaA YJejIoBeKa

I[BIXaHI/Ie OpTraHu3MoOB

I[BIX&HI/IG ITO3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKaA

TpaHcnopr BelecTs y
OpraHU3MOB

KpOBeHOCHaH cucrema

0.5

122
https://m.edsoo.ru/863e6

32a

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nuorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK



60

61

62

63

64

65

66

IIO3BOHOYHBIX KMBOTHHBIX U
YCJIIOBCKA

Brienenue y opranuzMoB

3amuTa y OpraHu3MoB

HNMMmyHHas cucreMa yenoBeka

PaSI[pa)KI/IMOCTB U peryjiauusa 'y
OpraHu3mMoB

I'ymopanibHas perynsauus u
DHJIOKPUHHASI CHCTEMA KHBOTHBIX
U 4eJIOBEKa.

KonTpoabhas padora 3

AHaJn3 KOHTPOJIBbHOM pabOTHI.
Temal0 «PazmHOKeHHE N
pa3sBuTHE OPraHnu3mMoB” (84).
DOopMBI pa3MHOKEHHUSA
OpraHHU3MOB

IIonoBoe Pa3MHOKCHUC

https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a




67

68

69

70

71

72

73

74

Meiios

I"amerorenes. O6pazoBaHue U
pPa3BUTHE MOJOBBIX KJIETOK.
Jlabopamopnan paboma 14

((H3ylleHlle cmpoenus nojioeblx

K/1eMmOK Ha 20MO0GbIX
MUKPORPEnapamax

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHEC
OpTraHu3MOB — OHTOT'CHE3

3akiajKa OpraHoB U TKaHEH U3
3apOJAbIIICBLIX JIUCTKOB

Poct u pa3BuTHE KUBOTHBIX.
Jlabopamopnas paboma
15«Buviasnenue npuznarkoe
cxoocmea 3apooviuieit
NO0360HOYHBIX HCUBOMHBIX)

PasMHOXeHME U pa3BUTHE
pacrenuii. Jlabopamopuasn
paoomal6b «Cmpoenue opzanoe
PA3MHOMCEHUA GbICUIUX
pacmenui»

Tema 11 «I'eHeTnKa — HAyKa 0
HACJIeICTBEHHOCTH U
H3MEHYMBOCTH OPraHU3MOB)
(24). UcTopus craHOBIEHUS U
Pa3BUTHS TCHETUKHU KaK HayKH

OCHOBHBIE MOHSATHS U CUMBOJIBI
renetuku. Jlabopamopnas
paooma 17«/[po3oguna kax
00beKm 2eHemuyecKux

JIP
0.5

JIPO.5

Jdp 0.5

JIP
0.5

bubnunoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.eds00.ru/863e6

32a

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6




75

76

77

78

79

80

81

uccneo006anuily

Tema 12. «3axkoHOMepHOCTH
HacjeacTBeHHoctw» (104.).
3aKOHOMEPHOCTH HACIICAOBAHUS
npu3HaKoB. MoHOrHOpHuIHOE
ckpeuuBanue. Ilpakmuueckasn
paooma 5" Hzyuenue
Pe3ynomamos MOHOCUOPUOHO20
CKpeuusanus y opozogunot’

[MuTonoruyeckre OCHOBbI
MOHOTHOPHTHOTO CKPEIIUBAHUS

AHanu3upymoliee CKpeliuBaHue.
Henosnnoe nomunupoBanue

JlurnOpuHOe CKpeuBaHue.
Ilpaxmuueckasn paooma 6
«H3yuenue pezynromamos
ou2ubOPUOH020 CKpeuueanus y
opo3ogunvry

[{utonornueckue OCHOBBI
JTUTHOPUIHOTO CKPEIMBAHUS

CHCHHCHHOC HaCJICaOBaHHUC
IMPU3HAKOB

XpOMOCOMHas1 TEOPHsI
HaCJIEICTBEHHOCTH

1P
0.5

1P
0.5

32a

bubnuoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubnmmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmorekxa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a




82

83

84

85

86

87

88

89

I'eneTuka nona

I'enoTun xak OeJI0CTHasA cCucreMa

['eHeTMYECKUIT KOHTPOJIb
pPa3BUTHUS PACTEHUN, KUBOTHBIX U
YeJloBeKa

Tema 13 «3akoHOMepHOCTH
H3MEeHYHBOCTH» ( 64)
N3menunBOCTh MTpHU3HAKOB. BUbl
M3MEHYUBOCTH

MoudukarmoHHas
N3MEHYNBOCTD

BapuauuonHslii psg u
BapHAIMOHHAS KPUBasl.
Jlabopamopnan paboma
18«Hccneoosanue
3aKOHOMeEpHOCmell
MOOugpuKayuonnou
uzmenuusocmu. Ilocmpoenue
6apUAUUOHHO20 PAOA U
6aApUAUUOHHOU KPUBOIL»

I'eHoTHUIIMUECKAs U3MEHUUBOCTD.
KoMOuHaTHBHAA H3MEHYHNBOCTh

MYTaLII/IOHHaSI HN3MCHYMUBOCTD.

JIP
0.5

I1P

bubnunoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubnuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmorekxa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunorexa [IOK



90

91

92

93

94

95

96

Ilpakmuueckas paboma7
«Mymauyuu y opozoghunwt (na
20MO6HIX MUKPONPENnapamax))

3aKOHOMepHOCTI/I MYTAIIHOHHOI'O
mpounecca. OnureHeTuka u
SIIMI'CHOMUKA

Tema 14 «I'eHeTHKAa YeI0BEKa»
( 34.). 'eneruka yenoBeka
Jdlpakmuueckaa paooma 8
«Cocmaenenue u ananu3
POOOCI06HOI)

MeToabl MEIUIIUHCKON TeHETUKA

3HaueHne MeIUIINHCKOMI
T€HETHKH B IIPEIOTBPAIICHUN U
JIEUEHHHU FeHETHYECKUX
3a00/1€BaHUI YeIOBEKA

Tema 15 «Cenexkuus
opranusMoB» ( 44). OCHOBHBIE
MOHATHUS CEJIEKIINU.
Jlabopamopnan pabomal9
«H3yuenue copmos KynomypHuvix
pacmenuil u nOPooO OOMAMHUX
HCUBOMHBIX)

MeTo/b1 CeNneKIIMOHHON paboTHI.
Jlabopamopnasn paboma 20
«H3yuenue memooos cenexyuu
pacmenui,

JlocTrKeHns CeNeKInn pacTeHUI
Y )KUBOTHBIX. Ilpakmuueckan
paooma 9 «Ilpueueka
pacmenui»

0.5

1P
0.5

JIP
0.5

JIP
0.5

ne o,5

https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6

122
https://m.edsoo.ru/863e6
32a

bubnuorexa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

but6mmoreka [IOK
https://m.edsoo.ru/863e6

122
https://m.edsoo.ru/863e6
32a

but6mmorekxa [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6




97

98

99

100

101

102

CoxpaHenue, U3yuyeHue u

HCIIO0JIb30BaHUEC IT'CHCTUYCCKUX

pecypcoB.
KonTpoabhas padora 4

AHa13 KOHTPOJILHON PadOTHI.
Tema 16 «buorexHoJiorus u

CHHTeTH4YecKasi 0uo10rus» (
44). BUOTEXHOJOTHS KaK HAyKa U

OTpaciib IPOU3BO/ICTBA.
Ilpakmuueckas pavoma 10
«H3yuenue 00vekmos
ouomexnonozuuy

OCHOBHEBIE HalpaBJICHUA

CHHTETUYECKOH OMOJIOrUHU

XpOMOCOMHas1 U T€HHast

WHKEHEPUS

MGI[I/IHI/IHCKI/IG OHMOTEXHOJIOTUH

Pezepsubiii ypok. [ToBTOpeHue,
000011IeHHEe, CUCTEMATH3ALIMS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10O
[TPOI'PAMME

102

I1P
0.5

15

32a

bubnmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bub6nmoreka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6

32a

bubmnorexa [JOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bubmuorexa [{OK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6mmoteka [IOK
https://m.edsoo.ru/863e6
122
https://m.edsoo.ru/863e6
32a

bu6nunoreka [IOK
https://m.edsoo.ru/863e6

122
https://m.edsoo.ru/863e6
32a




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

buonorus. 10 xnacc: yae0. mis obmeodpaszoBar. Opranuzanuii: 6a30BbIi
ypoBeHb/B.B. Ilaceunuk u np.; mox pen. B.B.Ilaceunnka.4-y uza., crep.  M.:
[IpocBewenue, 2022.-223 c.: ui. — ( JIunaus xu3Hm).

buonorus. 11 xnacc: 6a3oBbiit ypoBeHb: yueOHuk /B.B. [Taceunuk,
A.A .Kamenckuit, A.M. Pyouos u np.; nox ped. B.B.Ilaceunuka. 4-y uza., crep.
M.: [IpocBemenue, 2022.-227 c.: uin. — ( JIunus xu3HM).

METOANYECKUE MATEPHUAJIBI 1JIS YUUTEJIA

1.B.C.PoxnoB. Temarudeckuil u UTOroBblii KOHTPOJIb. COOPHUK MTPOBEPOUHBIX padboT. buonorus.
10 xnacc. Mocksa 2014r.

3. O.I1. Aynkuna. buonorus 6-11 xnaccel. [IpoBepouHbie T€CThI, pa3HOYPOBHEBBIE 3aJaHUS.
Boarorpan: Yuutens, 2012r

4. H.A.bornanos. KontponbHo-u3Meputenbubie Mmatepuainsl. buonorus 10 kiace. @I'OC.
Mocksa. Bako, 2016r.

5. A.A Kupunenko. buonorus. Pazgen «9Bontonus opranudeckoro mupay». Teopus,
TPEHUPOBOYHBIE 3a1aHus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «'eneruka». Bee Tunel 3anau. TpeHupoBouHas TeTpajb.
Jlernon, 2016r

7. C.M.Konecuukos. buonorus. Paznen «Oxonorus». Teopust, TpeHUPOBOYHbBIE 3aJaHNUS.
Jlernon, 2016r.

NHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

1. «Enunas xomnexuus Ludpossix OOpazoBarenbHbx Pecypcosy (Habop U poBbIX
pecypcoB k yueonunkam juann B.B. Tlaceunnka) (http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce paboTbl, Ha OCHOBE KOTOPBIX
CO3J1aH caiiT, 6buIH oyONKKoBaHbI B razete "buonorus". Asropamu caiita nponenana
Oosbias paboTa O CUCTEMATU3UPOBAHUIO T'a3€THBIX CTaTel ¢ yuéTOM LIKOJIbHOU

yueOHOI mporpamMMmel 1o npeamery "buonorus".
7. http://ebio.ru/ - DnexTpoHHbIN yueOHUK «buonorus». Coaep>XUT Bce pas3aeibl
Ouosioruu: 60TaHUKY, 300JIOTUIO, AHATOMHUIO U (DH3UOJIOTHIO YETTOBEKA, OCHOBBI

OUTOJIOTMH U TCHECTUKH, SBOJTIOIIMOHHYIO TCOPUIO U DKOJIOTUIO. Moxket OBITE
PEKOMEHIOBAH y4JaluMCs TSI CAMOCTOSITEIIbHON PaOOTHI.
8. http://djvu-inf.narod.ru/ - snekrponHas 6ubOIMOTEKA

http://biology.ru/index.php - Caiit siBnsercst UnTepHeT — Bepcueil yueOHOro Kypca Ha KOMIaKT-
nucke "OtkpeiTast buonorus".
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