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MHNOSCHUTEJIBHAS 3AIINCKA.

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspaborana Ha ocHoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmuu mnpenoaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (penepanbHoi paboueil mporpaMmbl
BOCIIUTAHMUSL.

VYueOnslil npeamer «buosnorus» yriay0iaéHHoro ypoBHs uzyueHus (10 xmaccel) siBisieTcs
OJIHMM W3 KOMIIOHEHTOB IpeameTHoi obnactu «EcTecTBeHHO-HayuHble npeameTs». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHble ydeOHbIE TPEAMETH, M3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SBISIOTCA crnocoboM muddepennnanu oO0ydeHUsT HAa YpPOBHE CPEAHETO OOIIero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTHh IMPEEMCTBEHHOCTh MEXy OCHOBHBIM OOIINM, CPEIHUM
001muM, cpeHUM MpoheCcCHOHATBHBIM U BBICIIMM 00pa3oBaHHEM. B TO ke Bpemsi KakIbIi U3
TUX Y4YEOHBIX MPEIMETOB JOJKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
o0pa3oBaTeNIbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3aj[ay, CBA3AHHBIX C MpodopueHTanueit
oOyyarouuxcss ¥ CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOW 00JIaCTH HayyHOTO 3HaHUf,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, TCHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue O 1M U 3a1adax
u3ydeHus yueOHoro npeamera «buonorusp» Ha yriyoJa€HHOM YpOBHE, ONpeenseT 00s3aTeabHoe
(MHBapMaHTHOE) TMPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3Y4eHUs yueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBS3€d, JIOTMKM Yy4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMmme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Omaromaps 4yeMy MPOCMAaTpPUBAETCSl  HANPABICHHOCTh HAa  IOCIEYIOIIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIIICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupoaHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTH yueOHOro mnpeamMera «buosorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynbrataM o0OyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeNbHOCTH OOy4YaloUIuXCcs MO OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOT0 00pa3oBaHUs Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosiorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJleHUE 3HAHUI
oOyuaromuxcs O JKMBOM TpPHpOJE, OCHOBAX MOJIEKYISIPHOM W KIETOYHOW Ouosoruu,
SMOPHUOJIOTUHA U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

Nzydenne yuebHoro npeamMera «bruonorus» Ha yriayOJlIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOLIEMY HOJYyYeHHI0O OHOJIOTHYECKOro o0pa3oBaHUs B
By3aX U OpraHM3alusiX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro COJep KaHus
COCTaBIIIET CHUCTEMa OWOJIOTMYECKMX 3HAHWH, MONYYSHHBIX NpPU H3YUYEHUU OO0yJarOIIMMHCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10 kiaccax 3TH 3HaHHS MOJY4YaloT pa3BUTHE. Tak, paciIUpeHbl U YrITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
OOIMMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTENbHO BKJIIOUEHBl OHOJIOTHYECKHE CBEACHUS



IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPbIE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocienyomero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOTYYCHHBIMU OOYJarOIUMHUCS TPH U3YyYCHUU QUNKU, XUMUH,
reorpadgunu U MaTEeMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeTr CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouoiyoruu. COTIacHO WM, HM3Yy4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHs OHOJIOTHYECKOTO Pa3HOOOpa3us
mwiaHeTtl. Tak, B 10 kiacce u3ydaroTCs OCHOBBI MOJIEKYJISIPHOW M KJIETOUHOM Ouosoruw,
AMOpHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHN U CUHTETHUECKOM
OMOJIOTUM, AaKTYaJIU3UPYIOTCS 3HAHUS OOy4Jaromuxcsi Mo OOTaHWKE, 300JIOTUM, AHATOMUH,
(bU3HOJIOT MY YeIOBEKa.

VYueOHplii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0YYaroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB U MpaBWI, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO KapTUHBI MHpa, 3HAHUNH O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBl, O BbLIAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIECIOBAHUAX B OHMOJIOTUH, NMPUKIAJAHBIX acMeKTax
Ouonornyeckux 3HaHWM. [ pa3BUTHS M MOJ/IEp )KaHMSI MHTepeca 00ydaromuxcsi K OMoJoruu
Hapsy CO 3HAUUTEIbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MIPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOW WIM HWHOM
obOnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE BayKHEUIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOTo paHra U NpHOOpeTeHne YMEHHUI UCI0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpEca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON NeATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro mpenmera «buonorusy Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHUEM CIEIYIOUIUX 3a/1a4:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTABJISIIOIIUX COBPEMEHHYK) E€CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa; O CTPOCHMHH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HaKOMJIEHHE  OOydJaloluxcs ¢  METOJaMM  [O3HAHWUSA  JKMBOH  TIPUPOMIBI:
HCCIIeI0BAaTEIbCKUMHU METOAaMU OMOJIOrMYECKHX HayK (MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHUH,
SMOPHOIOTUN M OMOJIOTUM PA3BUTHUS, TEHETUKU U CENEKIMH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  IPOBEAEHUS
OMOJIOTUYECKUX MCCIEOBAHUN B J1abopaTopuu U B MpHupoje (HaOmofeHue, H3MepeHHe,
HKCTIIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZiIcHHEe OOYYaIOUUMHCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIW3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TepMUHOIOTHEN U
CUMBOJIMKOH; YCTAQHaBIMBAaTh CBSI3b MEXKIY Ppa3BUTHEM OHMOJIOTMUM U  COLHUAIIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMH 4eJIOBEYECTBA; OICHHWBATH IOCIEACTBUS
CBOCH JIeATENPHOCTH 10 OTHOIIEHHIO K OKpY)Kalolled NpUpOJHON cpenae, COOCTBEHHOMY



3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MeEphI
npo(MIaKTUKKA MH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEICHUS B NPUPOAE M 0OecreueHus
0€30MacCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUANHBIX CHUTYalUsAX MPHPOTHOTO U
TEXHOTEHHOTO XapakTepa; XapakTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BuUTHE y 00YJaIOUINXCSl MHTEIUICKTYya bHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 Ipo0OsieMaMu, METOA0JIOTMed OHOJIOrMYecKOro MCCIEA0BaHuUs, MPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCICOBAHUHN, pEIICHUS OHMOJIOTUYECKUX 337ad, MOJCITUPOBAHHS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIHTaHUE y OOyJaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IIEJIOM U K
OTHEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBAaHME DKOJOTHYECKOW, TEeHETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEACHUS B IMPHPOJIE; MHTETPAIIMA ECTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIUMHUCS KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWJl TMOBEACHUS B MPUPOJE, OXpaHbl BHJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOTIO 3J0POBBbS M 3J0POBBS OKpYXKAIOUIUX JroAeH (coOnoneHust mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYAUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HH;

CO3JaHME YCIOBHMM Ui OCO3HAHHOTO BbIOOpa OOYYaIONIMMUCS HHIUBUIYaNIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIHOCOOCTBYIOIIEH TMOCHEnyroIemMy mpodecCHOHATBHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMHU
pervoHa.

OO1ree 4yuCIIO YacoB, OTBEJACHHBIX Ha HW3ydyeHHWE OWOJIOTMM Ha YIIyOJIEeHHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 vaca (3 uaca B
HEJIEIIO)

OTO6op oOpraHu3allMOHHBIX  (OpM, METOOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJAepKaHUS U HAMpaBJICHHOCTH Ha MPOJOJLKEHUE
Ouosnoruueckoro oOpa3oBaHMsl B OpraHHU3aIUsAX CpPeJHEro MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux pador. Taxxke ydactue oOydarommuxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.

B pamkax peanuzanuu npeamera «buonorus»y B ypOUHOU AEATEIBHOCTH OCYIIECTBIISETCS

npoopueHTALIIOHAs pabota B 10 KJ1acce.



COJEPKAHUE OBYYEHUA

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonornyeckne Haykm M u3ydaemble MMH TpoOineMbl. DyHIaMeHTalbHBIC, TPUKIATHBIC H
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMSI B OMOJIOTUH.

3HaueHue OuoONOrMH B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OWOJNOTMM B MPaKTHUYECKOU
NESITEIbHOCTH YEJIOBEKa: MEIUIIMHE, CEJIbCKOM XO3SHCTBE, MPOMBILIUIEHHOCTH, OXpaHe
MIPUPO/IBI.

JdeMoHcTpanuu
[Toptpetsl: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. 'apsei, I'.
Mennens, B. U. Bepnanckuii, . I1. [1aBnos, 1. 1. Meunukos, H. . Basumnos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJOTHYECKUX HAyK.

Tema 2. /KuBble cucTeMbl U X H3yYeHHUE

XKusble cucrembl Kak mpeaMeT u3ydeHust ouooruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTb, CJOXKHOCTh M YIOPSAJIOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOIICHOTUYECKHIA ),
ouoctepusiit. [Iponeccsl, mpoucxoasiye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuzsp kak ¢opma cyiecTBoBaHUSI MaTepuu. Hayku, n3ydaroniue )HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLUH.

N3yuenune xuBbIX cucteM. Meroasl Omojornyeckoid Hayku. HaOmiomenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. [lnanupoBanme skcnepumenta. llocranoBka u mpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ JoCTOBepHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. OlieHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun
Tabnumpr u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonormdeckue cucrembn», «CBoicTBa
KUBOU MaTepun», «YPOBHU OpraHU3alUH >KMBOU NPUPOAbD», «CTPOEHHE KUBOTHOM KIETKH»,
«TkaHM KUBOTHBIX», «CHCTEMBI OpraHOB YEIOBEUECKOTO OpraHuzMa», «buoreoneHosy,
«buocdepar, «MeTob! U3ydeHUs )KUBON IPUPOJIBI».

Tema 3. buonorus KjieTrku

Knetka — cTpykrypHO-(DyHKIIMOHANBHAS €IMHULIA KUBOTO. VICTOpUS OTKPBITHS KIETKH.
Pa6otel P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPUHU.

Metoapl MOJNEKYISPHOM M KJIETOYHOW OHOJOTMH: MHUKPOCKOMMS, Xpomarorpadus,
anekTpodopes, MeToJ MeueHbIX aroMoB, auddepeHnmanbHOE  HEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHUE KJIETOK. DJIEKTPOHHAS MUKPOCKOIIUSI.

JdeMoHcTpanuu



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

Tabmuuer u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOIM», «McTopwus
Pa3BUTUSI METOJI0B MUKPOCKOITUI.

Tema 4. XumMnueckasi OpraHu3anms KJIeTKU

XUMUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOJIEMEHTHI. Bona u e€ ponp
KaK pacTBOpUTENs, peareHra, y4yacTH€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIISLUU.
MunepanbHble BEeLIeCTBa KIETKH, UX Ouosiornyeckasi pojib. Pojib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil mosekynbl. [lepBuuHast cTpykTypa Oenka, HenTHHas
CBs3b. BTOpuuHas, TpeTWyHas, 4eTBepTHUYHAs CTPYKTYyphl. JleHaTypamus. CBoiicTBa OENKOB.
Knaccugukanus 6enkos. buonornueckue pyHkiuu 6e1koB. [Ipuonoi.

VYrneBoasl. MoHOcaxapuabl, aucaxapujibl, OJIMrocaxapuabl M mojucaxapuabl. OOmui
IUIaH CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YTJIEBO/IOB.

Jlununael.  [uppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kmaccudukamus — 1umnuaos.
Tpurmuuepunsl, pochomunuabl, BOCKU, crepouibl. buonorndeckue ¢pyHkiuu aunuaos. OOmme
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEeKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MTOJTYITPOHULAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune nykinenHoBbIX kucioT. HykimeoTuapl.
[Mpunnun komrmiementapHoctu. IIpaBumo Yapradda. Crpykrypa JJHK — nBoiiHas crmpais.
Mecronaxoxaenue u ononorndeckue Gynknuu JJHK. Bunst PHK. ®yaknun PHK B knertke.

Crpoenune monekynsl AT®. Makposprudeckue cBsizu B MoJiekyiae AT®. buonornueckue
¢dbyaknuu AT®. BoccTaHoBIIEHHBIE IEPEHOCYUKH, UX (PYHKITUU B KJIETKE.

CrpykrypHas Ouojorus: OHMOXMMHYECKHEe U OHOPHU3NYECKHE MCCIENOBaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl Ouomoliekyn. Mooderuposanue cmpykmypsvl U  QyHKYu
OUOMONEKYT U UX KOMNILEKCO8

JdemoHcTpauuu
[Toptpetsr: JI. Ilomunr, Jx. Yorcon, ®. Kpuk, M. Yuikuuc, P. ®pauknun, ®@. Caurep, C.
[Ipy3unep.

Juarpammsl: «PacnpeneneHue XMuMUUECKHX 3JIEMEHTOB B HEXXHUBOU mpupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIEN.

Tabnuue! u cxemsl: «llepuonuyeckas TabaMIa XMMHUUYECKUX JIEMEHTOBY», «CTpPOEHHE MOJIEKYIIbI
BOoAb», «BemectBa B cocraBe opraHu3moB», «CTpoeHHE MOJEKyJbl Oenka», «CTpyKTYpbl
0enkoBOi MoOJeKynb», «CTpoeHue MOJEKyll yrieBofoB», «CTpoeHHe MOJEKYN JIHMIHIOBY,
«Hyxnennossle KHCI0TE, «CTpoeHHE MOJIEKYIIBI ATD».

Ob6opynoBaHue: XUMUYECKas ocyia U 000pyI0BaHHUE.

JlaGopatopHas padora «O6HapyxeHue OeJKOB ¢ MOMOILIbI0 KaU€CTBEHHBIX PEaKIUil».

Tema 5. Ctpoenne u pyHKINH KIETKH

Tunbl KJIETOK: dyKapHOTHUYECKass U HpokapuoThdeckas. CTpyKTYpHO-()YHKIHOHAJIbHbIE
00pa3oBaHUS KIETKH.

Crtpoenue mnpokapuoTHUecKoW kieTku. KietouHas creHka Oakrtepuid U apxe.
OcoOeHHOCTH CTPOEHUs TeTepoTPO(PHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIIeTOK. MecTo u
POJIb IPOKAPHOT B OMOLIEHO3aX.



Crpoenne u (HyHKIMOHHPOBAHUE DYKApPUOTHUECKOW KieTKH. [Imazmaruyeckas memOpaHa
(mna3manemMma). CrTpykTypa I1a3MaTH4ecKod MemOpaHbl. TpaHCHOPT BEUIECTB yepes
IUTa3MaTHYECKYI0 MeMOpaHy: maccuBHBIN (nuddysus, oOnerduénHas mudys3us), aKTHBHBINT
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). llomynponunaemocts MemOpanbl. Pabora
HATPUI-KAJIMEBOTO HAcOCa. DHIOUUTO3: MMHOLUUTO3, (harornuro3. Jk30muTo3. KilerouHas cTeHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huromna3zma. Ilutozomb. Llutockener. JIBmwkeHune uuToruiazMel. OpraHoubl KIETKH.
OnHomeMOpaHHbIE OpraHOUIbI KJIETKHU: 3HaorIazMarudeckas cetb (JI1C), anmapart ['ombmku,
JIM30COMBI, MX CTpoeHHe U (YyHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHyasipHOro petukyinyma. Mexanusm wuanpasnenuss 6enkos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. Imankuii  (arpaHynsipHBIN)
sHOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['onbmku. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onvoocu. TpaHCTIOPT BENIECTB
B KieTKe. Bakyonu pacturensHbIX KieTok. Kiterounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHoWbl KJIETKH: MHUTOXOHIpPHUM, MJIAcTUlbl. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHJIpUM M minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIE IJIACTU]IBI
(OTOCUHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICHIMX
pacTeHui.

HememOpanHble opranon il kiaeTku CTpoeHue u pyHKIMY HeMEMOPaHHbBIX OPraHOU OB
kieTku. Pubocombl. MukpoduiamerTsl. Mpleunbie KI1eTku. Mukpotpyoouku. Kierounsiit
1eHTp. CTpoeHue U ABMKEHHE KTYTUKOB M peCHUYEK. MUKPOTPYOOUKH LIUTOIIA3MBI.
Lentpuons. benku, accoyuuposannvie ¢ MUKPOQDUIAMEHRMAMU U MUKPOMPYDOUKAMU.
Momopmusie benku.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPBIMIKH, UX CTPOEHHE U (DYHKLHUU.
SnepHblil 6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE PAcHOJIOKEHHE XPOMOCOM B HMHTEephazHOM
aape. dyxpomamun u 2emepoxpomamun. benku XpoMaTHHa — TMCTOHBL. J[unamuxa s0epHoll
0bon0uKu 8 mumose. fl0eprvili mpancnopm.

Knerounsie  BximtoueHus.  CpaBHHUTENIbHAas ~ XapaKTEPUCTUKA  KJIETOK  3YKapHOT
(pacTUTENBLHOM, )KUBOTHOM, TPUOHOM ).

JdeMoHcTpanun
[Hoptpersr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupl 1 cxembl: «CTpoeHUE 3YKapHOTHUECKOHM KieTKn», «CTpoeHHE KUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOM KieTKu», «CTpoeHue MUTOXOHIpum», <«apoy», «CrpoeHue
MPOKAPUOTHUECKON KIETKU».

OO6opynoBaHue: CBETOBOH MHKPOCKOI, MHUKpOIpenapaThl pPacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl OaKTepUalbHbIX KIETOK.

JlabopaTopHasi pa6ora «/3ydeHne cTpOEHNUs KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuuyeckas padora «/3yyeHne cBOMCTB KIETOUHOW MEMOPAHBD».

JlabopaTopHasi padora «/ccnenoBanue 1uasmMoin3a M JEIUIa3MOJIM3a B PACTUTEIbHBIX
KJIETKaX).

IIpakTuueckas padora «/3yyeHue ABM>KEHUS LUTOIIA3MbI B PACTUTEIIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NMPeBpPAaLCcHHE JHEPTHH B KJIETKe



AccUMWISIIAA ¥ JUCCUMMIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIEeCTB:
aBTOTpOGHBIH W  reTepoTpodHBIA. YdyacTHe KuCIOpojga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npespaimieHue AT® B 0OMEHHBIX MpoOIECCaX.
@DepMEeHTAaTUBHBIM XapakTep peakUuil KJIETOYHOTro Merabonu3zMma. PepMeHThl, MX CTPOEHUE,
cBoiictTBa M MexaHu3M jaedcTBus. Kodepmenter. Otiamuns (GepMEHTOB OT HEOPTaHUYECKUX
KaTalm3atopoB.  benku-akTHBaTopel W OCNKU-MHTHOWUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEaKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHWYECKHX BeHIECTB B KieTke. DorocuHTe3. AHOKCUEHHbIU U
oxcuzenHvlll omocunmes y oakmepuu. CeemocoOuparowue nuUsMeHmovl U NUSMEHMbl
peaxkyuonnoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce potocunre3a. CBeToBass U TEMHOBAs
dazel. @omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. TIpoayKTHBHOCTH (POTOCHHTE3A.
Bnusinue pa3nuyHbIx (pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCHUHTE3A.

XemocuHre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPHUIHUPYIOIIKE
OaKTepuu, xene300akTepuu, cepoOakTepuu, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3A.

AnaspobHble opraHu3Mbl. Buasl Opoxkenus. [IpogykTsl OpokeHHsl U UX HCIOJIb30BaHUE
YEeJIIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTH OMOTEXHOJOTHH W BO30yIUTETH
0ose3Hel.

AdpoOHBIE OpraHW3MBI. OTambl HEPreTHYECKOro oOMeHa. [loaroToBUTENBHBIN ATal.
I'mukonu3 — 6ecKUCIOpoHOE PACHIEIUIEHNE TIIOKO3bI.

buonoruueckoe okuciaeHue, UIU KIETOYHOE JAbIxaHue. Ponb MUTOXOHIpUN B mpoleccax
ouonorudeckoro okucienus. Lukmuueckue peakuuu. OxuciautenbHoe GHocPopHINPOBAHUE.
Onepeuss membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomonnoi ATD-
cunmaszwi. IlpeumymectBa a’poOHOro myTH OOMEHAa BEIIECTB TMepes aHa3POOHBIM.
O} PeKTUBHOCTH IHEPIETUISCKOTO OOMEHA.

JdemoncTpauuu

[Toptpetsr: Ix. ITpuctau, K. A. Tumupsizes, C. H. Bunorpanckuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxembl: «DOTOCHHTE3», «IJHEpPreTHUecKuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», «XEMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0OBaHUE Uil IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi pabora «lI3yueHue KaTaJUTHUYECKONW aKTUBHOCTH (epMEeHTOB (Ha
MpUMepe aMUIa3bl WK KaTaaasbl)y.

JlabopaTopuasi paGora «/3ydeHne QEpMEHTATUBHOTO pACHICIUICHUS TMEpOKCUAA
BOJIOPOJIa B PACTUTEIIbHBIX U JKUBOTHBIX KIIETKAX».

JlaGopatopHas padora «CpaBHeHHE POLIECCOB (POTOCHUHTE3a U XEMOCUHTE3a».

JlaGopatopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U JBIXaHHSD».

Tema 7. HaciencrBeHHass HHGOpManus U peaju3anus eé B KJIeTKe

Peaknun matpuuHoro cunresa. [I[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peammsamus HacnencTBeHHOW wHQopMmammu. [eHeTHUecKWid KOJ, €ro CBOMWCTBA.
Tpanckpunuus — matpuunblii cunte3 PHK. [IpuHIUNB TpaHCKpUNIMKM: KOMIUIEMEHTAPHOCTb,
aHTUNAPAJUIENbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.



Tpancnsmus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3ze Oenka. YcimoBust
onocunTesa 6enka. Kogupoanue amuHOKHCHOT. Postk pubocom B GrocuHTe3e Oemka.

Cospemennvie npedcmasnenus o cmpoeruu eeHos. OpraHuzalus reHoMa y MpoKapuoT U
syKapuoT. Perynsius akTUBHOCTH I'€HOB Yy mpokapuoT. ['mnore3a omnepona (. XKakoO, XK.
Mano). Monekyaapuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsiys 0OMEHHBIX MPOIECCOB B KiIeTke. KileTounblii romeocTas.

Bupycsl — HeksieTouHble (OPMBI )KU3HH W oOnuraTtHbeie mapa3uTel. CTpoeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusnenwwiti yuxn JIHK-cooepocawjux
supycos, PHK-codepoicawux eupycos, bakmepuoghacos. Obpamuas mpaHcKkpunyus, pesepmasa,
unmezpasa.

Bupycupie 3aboneBanusi denoBeka, KHBOTHBIX, pacrenwit. CIINJ, COVID-19,
COLMABHBIE M METUIIMHCKUE TIPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz 6onvuux maccusog («bigdatay) cmpyxkmyphoix
ouonocuveckux Oannvix. Hanomexuonoeuu 6 oOuonocuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdeMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUIA.

Tabmuubpr w  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuit Koy, «BUPYCH»,
«baktepuodarm.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKu3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuonsl u perymsiuus. WHTepdaza m muto3. OcobeHHOCTH
MpoIieccoB, mpoTekaronux B uHTepdasze. [loaroroka kimetku k aeneHuro. [IpecuHTeTHYECKU
(MOCTMUTOTUYECKHH), CUHTETUYECKHM M TOCTCUHTETUYECKUN (TPEMUTOTUYECKUN) MEepUOIbI
nHTEep(Da3HI.

Marpuunbiii  cunre3 JIHK —  pennukanus. [lpunnuner  perumkanuu — JIHK:
KOMILJIEMEHTApHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIApaUIeIbHOCTh. MexaHu3m
pemwukanun  JIHK.  Xpomocombl. Ctpoenue xpomocom. Temnomepsl U TenoMepasa.
XpOMOCOMHBIN HAOOp KIETKU — KapUOTHIL. J(MIIOUIHBIA U TaryIouJHBIA HAOOPHI XPOMOCOM.
I'omonoruunsie XxpoMocombl. [10J10BbIE XPOMOCOMBL.

Jlenenue kinetku — muto3. CTaguu MHUTO3a U MPOUCXOJSNINE B HUX MPOIECCHl. THUIIBI
muto3a. Kapruokunes u nmutokunes. bruonoruueckoe 3HaueHre MUTO3a.

Perymsimuss MuToTMUYecKOTO LUMKIA KieTkd. [IporpamMmupyemasi kiieTouHas TuOenb —
aronTos.

Knetounoe s1po, XxpoMOCOMBI, PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmol nponughepayuu,
oupepenyuposxu, cmapenus u eubenu kiemox. «Llugposasn knemxa» — 6uoungopmamuieckue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHcTpanuu

Tabmuipel u cxembl: «KU3HEHHBI LUK KIETKW», «MuUTO3», «CTpoeHHEe XpOMOCOMY,
«Pemmukarus JTHK».

Ob6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKpompenapaTbl: «MuUTO3 B KJIETKaxX KOpeIIKa
TyKay.

JlabopaTopHnas pa6ora «HaOnrofeHne MuTO3a B KIIETKaX KOHYMKA KOpeENIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpenapaTax).



Tema 9. CTtpoenune u pyHKIMH OPraHu3MOB

buonoruueckoe  pazHooOpasue  opraHu3moB. OJHOKJIETOYHBIE,  KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS U )KU3HEICITEIHHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTucthl. KosloHnaibHbIe
OpraHU3MBl.

B3anMocBs3b yacTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl ¥ CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1enoe. 'omeocras.

Tkanu pacreHuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, IOKPOBHA,
MIPOBOJAINIAsA, OCHOBHAs, MexaHuuyeckas. OCoOEHHOCTH CTPOEHHUs, (PYHKIUI U PacronoKeHus
TKaHEN B OpraHax pacTEHUM.

Tkanu JKMBOTHBIX M  4YeloBeKa. THIbI KUBOTHBIX TKaHEW: ANHUTEIHANIbHAs,
COEJIMHUTENIbHASA, MbllIeuHasi, HepBHasi. OCOOEHHOCTH CTpOeHMs, (PYHKIMI U pacroyoKeHUs
TKaHeW B opraHax >KMBOTHBIX U YeJIOBEKa.

Oprassl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHUil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMU OpraHoB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHbIi 1 BHyTpeHHHI ckesieT. CTpOEHUE U TUIIbl COSAMHEHUS
KOCTEHN.

JIBI>keHue OopraHu3MoB. JIBHJKEHME OJHOKJIETOYHBIX OpraHu3MOB: aMEOOHMIHOE,
KT'YTUKOBO€, DPECHHYHOE. JIBJKEHHWE MHOTOKIETOYHBIX PpAaCTE€HUM: TPONHU3MBI U HACTHUU.
JIBM>KE€HUE MHOTOKJIETOYHBIX )KMBOTHBIX U Y€JIOBEKa: MblleyHas cuctema. Peduekc. CkeneTHble
MBIIIIIBI U UX paboTa.

IIntanue opranusmos. Ilormomenue BOABI, YIJIIEKUCIIOrO ra3a U MUHEPAIbHBIX BEILECTB
pacrenusamu. [luTaHue >KMBOTHBIX. BHYTPUIIONIOCTHOE M BHYTPHUKIETOYHOE IHIIEBApPECHHUE.
IIntanue MO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBApUTENbHOrO Tpakra. IlnmeBapurenbHbie
xeiessl. [IuimeBapuTenbHas cucTeMa 4elloBeKa.

Jlpixanue opranu3MoB. [[pixanue pactenuid. Jprxanue xuBoTHBIX. Juddy3us ra3oB yepes
NOBEpXHOCTh KieTkH. KoxxHoe npixanue. JlpixaTenbHas noBepxHocTh. XKabGepHoe U nérouHoe
IbIXaHue. JIpIXaHME€ IIO3BOHOYHBIX JKMBOTHBIX M 4YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpOE€HHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CUCTEMA 4YeJIOBEKa. MexaHHU3M
BEHTWJIALMM JETKUX Y NITUIL U MileKonuTaomux. Perynauuns apixanus. [{pixatenbHble 00bEMBI.

Tpancnopr BemiecTB y opraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHH. TpaHcnopr
BEIIECTB Yy JKUBOTHbIX. KpoBeHocHas cucreMa u €€ opranbl. KpoBeHOcHas cucrtema
MI0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephaue, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpOBOOOpalIeHUs.  DBOJIIOLMOHHBIE  YCIOXKHEHHUS  CTPOCHMS  KPOBEHOCHOH  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beigenenne y opranusMoB. BeigeneHne y pacteHuil. BblaeneHue 'y KUBOTHBIX.
CoxparutensHble Bakyonu. Opranbl BblaeneHus. @PuubTpanus, cekpeuuss u  oOpaTHOe
BCAChIBaHUE KaK MEXaHU3MBbI pabOThl OPraHoB BhiAeIeHUS. CBA3b MOJIOCTU Tea C KPOBEHOCHOU
U BBIJCINUTEIBHON cHcTeMaMu. BbiaeneHue y Mo3BOHOYHBIX )KMBOTHBIX M ueioBeka. [louxw.
Crpoenue u pyHKIIMOHUpOBaHHE HePpoHA. OOpa30BaHUE MOYH Y YEITOBEKA.



3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTENIINX. 3alIUuTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OPraHu3Ma
or Oomne3neil. MMmyHHass cuctema uenoBeka. KIETOWHBII M TyMOpadbHBIH HMMYHHTET.
Bpoxa€Huelii u TpUOOPETEHHBIM  crieUu(UYECKUl WUMMYHHUTET. Teopus KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpaux, ®@. M. beprer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxkumocTe M perymsnus y OpraHu3MoB. Pa3ipakuMOCTh y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. PaznpaxuMocTe U peryisiius y pacteHuil. PocToBbIE BelecTBa M HX
3Ha4YCHHUE.

HepBHas cucrema u peduiekTopHasi perynauus y >KUBOTHbBIX. HepBHas cuctema u eé
OT/EINbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI y KUBOTHBIX. OTAeibl
TOJIOBHOTO MO3ra MO3BOHOYHBIX XMBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycnoBHble u
YCIIOBHBIE pe(dIIEKCHI.

['ymopanbHas perymauuss ¥ SHAOKPHHHAs CUCTEMa JXUBOTHBIX M 4YesoBeka. JKenesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOpPMOHBL. JleiicTBME TOpMOHOB. B3amMOCBSA3bp HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH»,
«baktepumn», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHHMEe HacekoMbIx», «TkaHM pacTeHHID,
«KopueBble cuctemb», «Crpoenue creOns», «CTpoeHHE JHMCTOBOM IIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BolgenurensHas cucreMa», «DHIOKPUHHAsS cucTreMay, «CTpoeHue Mblnb», «MMMmyHUTETY,
«Kumeynononoctusle», «CxeMa NMUTaHUS pacTeHUn», «KpoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue ruipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE N0KIIEBOTO
yepBsi», «HepBHas cucrema peiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedeke».

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpEenapaTsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, )KUBBIE
9K3EMIUIAPhl KOMHATHBIX pacTeHUil, repOapuu pacTeHHH pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyJoBaHuEe [UId JAEMOHCTPALMM TOYBEHHOTO M BO3JAYLUIHOIO IHTaHHUsS pPACTEHU,
pacuierieHust KpaxmMaia M OelIKoB 1MoJ JedcTBHEeM (epMEeHTOB, 00OpydOBaHHE IS
JEMOHCTpPALIMH OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBUKEHUM, MOJIEH T'OJIOBHOTO MO3Ta pa3Iu4HbIX KUBOTHBIX.

JlabopaTopHasi pa6ora «/3ydeHne TKaHEH paCTEHUI».

JlabopaTopHasi pabora «/3y4eHne TKaHENW KUBOTHBIX».

JlabopaTopHasi pabora «/3ydeHre OpraHoB IBETKOBOI'O PAaCTEHUSD.

Tema 10. Pa3mHoKeHHe M pa3BUTHE OPTraHU3MOB



@DopMBbI pa3MHOKEHHSI OPTaHU3MOB: Oecrosioe (BKIIF0Yasi BEreTaTUBHOE) U MOJI0BOE. Bupl
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIIOPYIALHS, (hparMeHTaIHs, KIOHHPOBAHHE.

[lonoBoe pasmuHoxenue. [lonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuii CMbICI MeH03a U IIOJIOBOTO
npouecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpensaponpimieBoe  paszButve. I'amerorene3 'y kuBOTHBIX. [lonoBble  Keie3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KiIeTOoK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
Hapy)XHOe€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOPHOIOTrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oona u3z enagnvix npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozceneza. Cragum smMOproreHe3a KUBOTHBIX (Ha puMepe JArymkH). Jpodienue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3aknagka OpraHoB M TKaHEH U3 3apoJbIIIEBBIX JIUCTKOB. B3anMHOe BiMsSHHE YacTei
pa3BUBAIOMICTOCS 3apojbliia (dMOpHOHANbHAS WHAYKIHS). 3akiaJka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX  B3aMMOJACHCTBHM TeHOB. BrusHue Ha
AMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DaKTOPOB OKPY>KAIOIIEH CpEIbI.

Poct m pasButue >xuBOTHBIX. [locTamMOpmoHambHbl Tiepuon. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECO3BOHOYHBIX M MO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUSA, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM poOcTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTUS y JKMBOTHBIX M uejoBeka. lleprnoabl OHTOreHesza yesoBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodut. Meio3 B KU3HEHHOM
nukiie pacrenuii. OOpa3oBaHuWe cCrHop B Ipolecce Melosa. ['aMeroreHes y pacTeHUH.
OmnonoTBOpeHHe W pa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BOWHOE OIUIOJAOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuipl u cxembl: «BerertaTuBHOE pa3MHOKEHUE», «TUIBI GECONIOr0 Pa3MHOKEHUS,
«Pa3MHOXKEeHHE XIaMUIOMOHaAb», «Pa3sMHOXeHHe oSBrieHbl», «Pa3MHOXXEHUE THAPBIY,
«Merio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHMIEKIETKM U CIIEPMATO30MAA»,
«OCcHOBHBIE cTaguM OHTOTeHe3a», «lIpsMoe u Hempsamoe pas3ButHe», «Pa3BuTHE MalicKOro
Kyka», «Pa3Butue capanum», «Pa3ButHe narymkmn», «/{BoiHOE OIIIOJOTBOPEHHUE Y IIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OJHOJONBHBIX M JBYAOJBHBIX pacTeHUi», «KU3HEHHBIH LUKI
MOPCKOW  KamycThl», <«OKW3HEHHBIH 1UKIT MXa», <«KU3HEHHBIH UK MarnopOTHHUKAY,
«OKv3HEHHBIN ITUKIT COCHBDY.

ObopynoBaHue: CBETOBOM MUKPOCKOIL, MOJENb «LUKT pa3BUTHS JIATYIIKI.

IIpakTnueckas padora «BpIsBICHHE NMPU3HAKOB CXOJACTBA 3apOJBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».



Tema 11. I'eHeTnKka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4E€HBIX B pa3BuTuu reHetuku. Pabdorsr H. K.
Konbsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. [I. Kapneuenko, 10. A. ®unmunuenko, H. B.
Tumodeesa-PecoBckoro.

OcCHOBHbBIE T'€HETUYECKUE MOHSITHUSI U CUMBOJIBbL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN NPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUSA, THOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOJbl T€HETUKHU:
rUOPUA0TIOrMUECKUN, TUTOJIOTHUECKUM, MOJIEKYIIPHO-T€HETUUECKHH.

JdeMoHcTpanuu

[optpersl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEITUBAHUS.

JlabopaTopHas padora «/Ipozoduna kak 00bEKT reHeTHYECKUX HCCIEI0BAHMID.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
rubpuioB nepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH Menzaens — 3akoH
paciiernieHus Ipu3HakoB. LluTonornyeckue 0CHOBBI MOHOTHOPUAHOTO CKpeluBanus. ['unoresa
YUCTOTBI FaMeET.

AHanmuzupyromiee  ckpeunuBaHue.  [[poMeXyTOYHBI ~ XapakTep  HacJEJOBaHMS.
Pacmennenne mpu3HaKkoB MpH HETIOJIHOM JIOMUHUPOBAHUH.
JlurnOpugHoe cKpemMBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJieoOBaHUs MpU3HaKoB. L{uTonornyeckre 0CHOBBI JUTHOPUTHOTO CKPEUIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHOe Hacle10BaHue
I€HOB, HAPYILIEHHUE CLIEIUICHUS MEXAYy TeHaMu. XpOMOCOMHAs TEOPHUsS HACIEACTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIPEACNICHUs Iojda. AyTOCOMBI U TOJIOBBIE
XpoMOcOoMBbl. ['OMOorameTHbli M rereporaMeTHbiil moj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpoMocoM. HaciienoBanue nNpu3HaKkoB, CLEIUIEHHBIX C MOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefioTponusi — MHOKECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMmopeiicTBue HeauleNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lonmmmepusi.

['eHeTnyeckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HONOTMYEeCKUX TPOIECCOB, TMOBEACHUS W KOTHUTUBHBIX (yHKuuH. ['eHeTmyeckue
MEXaHHU3Mbl CUMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOM». ['eHeTHUecKkne acneKThl KOHTPOJIS U U3MEHEHUs HaclleZCTBEHHOW MH(pOpMaIu B
ITOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

TabGmuuer u cxemsl: «llepBblii U BTOpoil 3akoHBI Menaens», «Tperuil 3akoH MeHnens»,
«AHanusupyollee ckpemuBanue», «HenonHoe nomuHupoBanue», « CLENIIEHHOE HACIEeI0BaHUE
MIPU3HAKOB y Ipo30dumbl», «I'eHeTuka monay, «Kapuotun uenoBeka», «Kapuotum npo3ohuis»,
«Kapuotun ntutib», «MHOKECTBEHHBIN ajienn3M», «B3aumoaeiicTBre reHoB.

Ob6opynoBaHue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi rHOpHJIOB MEPBOTO
IIOKOJIEHUSI W pAaCILENJIEHUS MPU3HAKOB, MOJENb s JEMOHCTpAalMM 3aKOHa HE3aBUCHUMOIO



HacJeA0BaHUs MPU3HAKOB, MOJIEb JUIsl IEMOHCTPALIMK CUEIIJIEHHOTO HACIEI0OBAaHUS MPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoTpenapar: «J[pozodunay.

IpakTuyeckass padora «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
TPO30(QHITB».

IIpakTnueckass padora «/3ydeHwe pe3yabTATOB JTUTUOPHUIHOTO CKPEIIMBAHHS Y
IPO30(HUITBD).

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeabl npu ¢opmupoBaHuu (eHotumna. 3MeHunBOCTH
npu3HakoB. KauecTBeHHBIE M KOJWYECTBEHHbIE TPHU3HAKU. BUI  HU3MEHYHUBOCTH:
HEHACJIeJICTBEHHAsl U HACJIeICTBEHHA.

MoaundukanronHass U3MEHYUBOCTh. Poib cpeasl B GopMHpOBaHUM MOIU(PHKAITMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmonHsli psii 1 BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTMnMUeckas W3MEHYMBOCTh. (CBOMCTBA TE€HOTUNHYECKOW W3MEHYMBOCTU. Buibl
T€HOTHUITUYECKON M3MEHUYNBOCTH: KOMOMHATHBHASI, MyTaIl[AOHHASI.

KomOunatnBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBA KOMOWHATUBHOU
W3MEHYUBOCTH. POJTb KOMOMHATUBHON M3MEHYMBOCTU B CO3/IJAHUU T€HETUYECKOTO Pa3HOOOpa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass HM3MEHYUBOCTb. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble W LUTOIJIA3MATHYECKHE MYTallHH.
ComaTnueckue W MOJoBble MyTaluu. [I[puuvMHBI BO3ZHMKHOBEHUSA MyTaluil. MyTrareHel U HUX
BJIUSIHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTALMOHHOTO Ipouecca. 3aKOH IOMOJIOTHYECKHUX
psanoB B HacnenctBeHHoW wu3menuymBocTH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTh U
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HACNe008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuipr 1 cxembl: «Buabpl H3MEeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JieBaHUS YellOBEKay», «Buabpl MyTanuiiy.

O6opynoBaHue: XUBbIe U TrepOapHbIE SK3EMIUIAPhl KOMHATHBIX PACTCHH, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MCHUYHBOCTH.

JlabopaTtopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAM(PHUKAIIMOHHOMN
n3MeHYnBOCTH. [locTpoeHne BapHallMOHHOTO psiJla M BapUALMOHHON KPUBOI».

IIpakTnyeckas padora «Myranuu y Apo30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uenoBeka. MexayHapoaHass HporpaMma HCCIEIOBAHMS T'€HOMa YeJIOBEKa.
MeTo1bl U3yueHUsI TEHETUKU YeNIOBEeKa: TeHealoTMYecKuid, OMM3HEIOBhIN, [IUTOT€HETHYECKH,
MOMYJALMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuili. COBpeMEHHOE OIpeaesieHue
TE€HOTHIA: MMOJTHOT€HOMHOECEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomourso [THP-
aHanuza. HacnenctBennsie 3a0051eBaHus yeoBeKa. | eHHbIE U XpPOMOCOMHBIE O0JIE3HU YeIIOBEKA.
bone3nn ¢ HacneACTBEHHOM MpPeApaclosoKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TE€HETHUKHU B
MPEeIOTBPAIIEHUN W JICUEHWH TEeHETHUECKUX 3a00NieBaHU YeloBeka. MeIuKOo-TeHEeTUYEeCKOoe



KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «T€HETUUECKOTO Irpy3a». DTUUECKHUE ACIIEKThI
MCCIIEZIOBAaHUI B 00JIACTH peIaKTUPOBAHMSI T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (hakTOpPhI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKA K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapacrosoKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupbl u cxemsl: «Kapuotumn udenmoBeka», «MeToabl U3ydeHUS] TEHETUKU YEJIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHAIU3 POJOCIOBHONY.

Tema 15. Cestexkniusi opraHu3sMoB

JlomecTukanust U ceseKkuus. 3apokKJeHue CeleKIMM W JoMecTukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHW U mopoAd >KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIZIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOMN PabOTHI.

Mertopl cenekioHHOM padoThl. MIcKycCTBEHHBIN 0TOOP: MAacCOBBIM M MHAWBUTYyaTbHBIN.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield mo moTtoMcTBy. OTOOp 1O
TEHOTUITY C MOMOIIBIO OIIEHKU ()EHOTUIIa MOTOMCTBA U OTOOP MO FEHOTHUITY C TOMOIIBIO aHAJIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJA CEJCKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHUYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHhIX JIHK ms
MOJTYYEHUS UCXOTHOTO MaTepuaia Jjs CENeKIUN.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuauszauus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuaunr. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecronuss MEXBUAOBBIX THOpUAOB. JIOCTHXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECyYpCOB KYJIbTYPHBIX PACTEHUM UM HMX JUKUX
poauyelt s co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaejieHue 2eHemudecKuUMy pecypcamu CenbCKOX03AUCMEEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUCie C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToprpersr: H. U. BaBuios, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykpanenko, b. JI.
Actaypos, H. bopinoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAECHUS U MHOTO0Opa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTMYECKHX pSAIOB B HACIEACTBEHHOW M3MEHYMBOCTH», «METONBI CENeKIUn»,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3ydueHne METOJIOB CEJNEKIIUU PAaCTEHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHu».



Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMM PACTEHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIBbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHO010TUsl M CHHTETHYECKAs] OMOJIOTHS

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauiyoHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OObeKThbI
MHUKpPOOHOJIOTMYeCKUX TeXHOoJorui. [Ipon3BoacTBO O€nKka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue  TEXHOJOTMH M  MHCTPYMEHTOB  II€JICHANpPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIYYEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTtnueckas rudpuamzanms U coMatudeckuil smOpuorenes. McmosbzoBanue
rarionioB B CeNIEKIMM pacTeHuil. VIcKycCcTBEHHOe OIUIOI0TBOpEHHE. PexoHCcTpyKuus
SIMIIEKJIETOK U KJIOHMPOBAHHE >KUBOTHBIX. MeTO/A TpaHCIUIaHTAllMU siJep KIETOK. Texnonocuu
0300p06IeHUSA, KYIbMUBUPOBAHUS U MUKPOKIIOHANbHO20 PASMHONCEHUS CeNbCKOXO3AUCTNBEHHbIX
KyIbmyp.

XpoOMOCOMHAasi ¥ T€HHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHE
pekomOunantHeiXx JIHK. Cozoanue mpanceennvix opeanuszmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OSTHYECKHE MpoOJeMbl TEeHHOMN
VHXEHEPUH.

Menununckue 6mnotexunonoruu. [loctreHomuas nudposas meaumnuHa. [TIP-auarnoctuka.
MeTa000MHBIH aHaIM3, FTEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YesIoOBeKa JJIsi OLIEHKU COCTOSIHUS
ero 370poBbsi. lcmosnb3oBaHMe CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHXKeHepuss JUisl pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra 11 perieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo30yauteneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00J1€BaHUS YEIOBEKA U )KMBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHWE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

IpakTHyeckas padora «IlomyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.
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IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMUBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBILIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIC,
METaNpPeAMETHBIE U TPEMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOSHHUS MPOrPaMMBbI IO OHOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYUYaIOIIMMUCA POCCUUCKOM
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPEJACIICHUIO, Haluuue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumiue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  O0pa30BaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HESHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUS, CAMOBOCTIMTaHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3UIMH JIMYHOCTHU, MATPUOTU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O0 YBa)XKCHHS, OCEPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACICIHIO M
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanyu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOSHUS YydeOHOro mpeamera «buomorus»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CITOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAllM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHHUW, COOTBETCTBYIOIINUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PaCHIUPEHHE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIEATEIIbHOCTH, B TOM YHUCJIC B YACTH:

1)rpaskIaHCKOro BOCIMTAHUA:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMK 00yJaIOMIeTrocs Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;
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OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4YEOHBIX W TMO3HABATEIBHBIX 3a7a4, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPEENsATh COOCTBEHHYIO TIO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKU3HU U OOBSICHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJEH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7ad, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIePKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBA OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBO PoawHy, CBOM $SI3bIK W KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOMIBL,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO W 3ammre OTeuecTna,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OyAYIIErO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapos10B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:
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ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUI;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3ICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUSA, (POPMHUPOBAHMUS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOTO 0JIATONMOJTYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  TUTaHUE, COOJIIOJCHUE TUTHMEHUYECKUX TPaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA M OTIbIXa, peryysipHas (dunyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMICUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPABUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€301acCHOT0 MOBEJICHUS B CUTYAIIMX, YIPOXKAIOIINX 370POBBIO U )KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCThH K TPYlY, OCO3HAHUE IIECHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKOM M COIMaJIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJTHATH TAKYIO JIESITEILHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ACATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mnpodeccnn U PeaTH30BHIBATH
COOCTBEHHBIC )KU3HCHHBIC TUTAHBI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
NPOTSHKEHU U BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTUYECKH 1eJ1ecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;

TOBBIIIICHUE YPOBHS JKOJIOTMYECKON KYyIbTYphl: TPHOOPETEHHE OTBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HX BO3MOXHBIX TIOCJIEACTBUN ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HMCIOJB30BaTh MNPUOOpPETaEMble MpPU HU3YYEHUH OUOJIOTUU
3HAHUS M YMEHHUSI TMpPU pEIICHUH NpoOJeM, CBSI3aHHBIX C palUOHAIbHBIM
MIPUPOJIONONIB30BAHUEM  (COOIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
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HaIlPaBJICHHBIX Ha COXPAaHCHHE pAaBHOBECHS B DKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEUCTBUK, NPUHOCAIIUX BpEd  OKPYKAIOLIEU
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPHUATHBIC SKOJOTHUYECKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUI U TIPEIOTBPAIIATh HX;

HAJIMYME PAa3BUTOTO SKOJOTHUECKOT'O MBIIICHHUS, YKOJIOTHYECKOU KYIbTYPHI,
OTbITa JeATEITHHOCTH 9KOJIOTUYECKOM HaIPaBJICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOMN
NPAKTHUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUYCCKOUN JAEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIICCTBCHHOM NMPAKTUKH, OCHOBAaHHOTO HA JIUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBCPIIICHCTBOBAHHUE S3BIKOBOM M YHUTATCIIBCKOW KYJIBTYpbl KaK CpPEJICTBa
B3aMMOJICHCTBUS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NoHUMaHue creuudukn OUONOTMM Kak HayKH, OCO3HaHus €€ pojau B
(GbopMHUPOBaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHusT 00 OKpYXKAIOIIeM MHpE Kak O €JIMHCTBE MPHUPOAbI, YeJOBEKa U
oOmIecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIIU3AIINM:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJIa U3 TI00aTbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAHMOHAIBLHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpcOB W (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBINIEHUS OOMIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOyYarOIMXCs, (OPMHUPYEMO
MIPU U3YUYEHUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMWSI, UCIIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS MJIs aHaim3a u
OOBSICHEHHSI SIBIICHUW OKPYXKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM W3MCHCHHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
UMEIOIINXCS JaHHBIX C IENTbI0 TIOTYYCHHS IOCTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
penieHus NpodyieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAaYYHON JESITEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW 1O OHOJOTUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHUS y4deOHOro mnpeameta «buosorus»
BKJIIOUAIOT: 3HAUMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYyYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAayUYHbIE MOHSITHS, OTpaXkarolue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHsl, SBJIICHUE, MPOIleCC,
CUCTEMa, HayyHbId (DaKT, MPUHLMI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIICJIOBAaHNE,  HAONIOJEHUWE, U3MEpPEHHEe,  OKCIEPUMEHT U  JpYTHe);
YHUBEpCaJIbHbIE yueOHblE JeCTBUs (TIO3HABaTENbHbIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH H  COIIMAIBHOM KOMIIETEHIIMH OOYYaroIuXCs; CIIOCOOHOCTH
oOyJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXKTUCIUTUTHHAPHBIC,

MHPOBO33PCHYECKHE 3HAHWS M  yHHBEpCajbHble ydeOHBIE JEHCTBUS B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynmbrare wu3ydeHus OWOJOTMM HA YpPOBHE CpeaHero oOIIero
oOpa3zoBanus y oOydaromerocs OyayT chOpPMHpPOBAaHBI —TO3HABAaTEIbHBIE
YHUBEpCaJIbHBIC YUeOHBIC ACHCTBHSI, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yUeOHbBIE
NEHUCTBHS, PETYISTHBHBIC YHHBEpPCaJIbHBIE YYeOHBIC JICHCTBHS, COBMECTHAs
NEATEIHHOCTb.

MeranpeaMeTHbIC Pe3yJbTaThl OCBOCHMSI IPOTpaMMBbl CpEIHEro OOIIero
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

OBianeHue YHUBEPCAJIbHBIMHU Y4eOHbIMH MO3HABATEJIbHbIMU
AefCTBUAMM:

1)0a3oBble JIOrHYECKHE 1eHCTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATH W aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

KCTOJIb30BaTh IPH OCBOCHHHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIINU, 0000IIEHNs ), pAaCKPBIBATh CMBICT



OMOJIOTMYECKUX TOHATUN (BBIACISATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

OnpeneNsaTh UeIu JeATEeIbHOCTH, 3a/laBas IMapaMeTpbl M KPUTEPUH HUX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKHE pACCyXJeHUs (MHAYKTHUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUM), BBISABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa JUTSE IpeiCTaBIeHUs
CYILIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TakK€  TMPOTHUBOPEYHMM  pa3HOro  poja,  BBISIBJICHHBIX B Pa3jIUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS TPOOJIEeMBbl C y4E€TOM aHajau3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
LESAM, OLIEHUBATh PUCKH MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX pEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2)0a30Bble McCae0BaATEIbCKUE T1eHCTBUSI:

BJIQ/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON €SI TEbHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BAaTh PA3JIMYHbIE BUJbI JEATEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAaHMSI, €r0 HHTEPHpeTalud, NPeoOpa3OBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIlUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMHU;

CTaBUTh ® (HOPMYIUPOBATh COOCTBEHHBIE 3aladyd B 00pa30BaTEILHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBJIATH MPUYUMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIlIeHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYYECHHbIE B XOAE pEUIeHUS 3a/laud Pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;
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JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OIICHHBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATH IIeJIEHANIPABICHHBI MOUCK TIEpeHOca CPEACTB M CIOCO00B
nercTBUs B MTPOGECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTH 3HAHHUS B IMO3HABATEIBHYIO M IMPAKTHUYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

YMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJICH, MpEJIaraTb OPUTHHAIBHBIC MOJAXOJbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE YIeOHOTO
oCcOOUs, HAy4YHO-TIOMYJSPHOW JHTEepaType, OHMOJIOTHYECKUX CJIOBApsAX M
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3axX HaHHBIX, B VIHTEepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO Pa3IMYHBIX BUAOB U (GOPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTHBOPECUHBOCTD;

(GbOopMyITHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHbIC METOABI NP IOUCKE U
otbope Ouonornueckoil uHGOpPMAIIUU, HEOOXOIUMOM JJIsl BHITIOJIHEHUST yYEOHBIX
3azay;

npUOOpEeTaTh OMNBIT HCIOIB30BAHUA HHPOPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOIb30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITETIbHO  BBIOMpATh  ONTHUMAJIbHYIO  (OpMy  TIpE/CTaBICHUS
Oouosorndeckort nHGopMaruu (CXemsbl, rpaduKy, TUarpaMMbl, TAOIHUIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeICTBa Mpu pabore cC
Owonornyeckoil wuH(OpMaIMel: TPUMEHSATh XUMHUYECKHe, (HU3udyecKkue W
MaTeMaTUYeCKue 3HAKW W CUMBOJBI, (HOpMYysbl, ab0OpeBHATypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HATJIATHOCTH;

BJIQJI€Th ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAINH,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH:

1)o0menme:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WU JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO BBITIOJHEHUS TMpeiaraeMoi
3a/laud, YYUTHIBATh WHTEPECHI U COTJIIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH ),
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pacmo3HaBaTh HEBEpOadbHBIC CpPEACTBA OOIIEHWS, MOHWMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYAIlUi,
YMETh CMATYaTh KOH(MDIUKTH U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMHU CITOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, NMMOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOEC OTHOIIEHUE K COOCCETHUKY
U B KOppEKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HMCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMecTHAs 1eATEJIbHOCTD:

MOHMMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHIYATBHOM
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
NPUMCHEHHS TPYNIIOBBIX ()OPM B3aUMOJICHCTBUS TIPH PEIICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMAaTHKy M METOJIbI COBMECTHBIX JEHCTBUH C Y4YETOM OOIIUX
MHTEPECOB U BOBMOYKHOCTEH KaXJI0T'0 YICHa KOJIJICKTHBA,

NPUHUMATh IEJM  COBMECTHOW  JCSATCIBHOCTH, OPraHHW30BBIBATH U
KOOPJIMHUPOBATh JCHCTBHS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUTaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM pabOTHI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJbI B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOSKTHI, OIICHHWBATh HJACH C TIO3MIIMM HOBHU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATErHYECKOe TIOBEJCHHWE B  Pa3IMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJ1ajieHNe YHHBEPCAJIbHBIMH PeryJATHBHBIMU JIeHCTBUSIMU:

1)camoopranusamnus:

UCITOJIB30BaTh OWOJIOTHYECKUE 3HAHUS [JI BBIABICHUS TpoOJeM U HX
peleHns B )KU3HCHHBIX U YIeOHBIX CUTYAIUSX;

BBHIOMpATh HAa OCHOBE OWOJOTMYECKUX 3HAHHWHK I1IeJIEBbIE W CMBICIIOBBIC
YCTAHOBKH B CBOMX JICHCTBHSIX W MOCTYIIKaxX IO OTHOIICHHUIO K YKUBOW IPHUPOJIE,
CBOEMY 3JIOPOBBIO H 3JJ0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIICCTBIIATH IMO3HABATEIBHYIO JIESITCIBHOCTD, BBISBISATH
mpoOIeMBbI, CTaBUTh M (HOPMYTUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
NEATeIIbHOCTH 1 KU3HECHHBIX CUTYaIUsX;

CaMOCTOSITEILHO  COCTABJISITh IUIAH  PEHICHUS TPOOJEMBI ¢ y4ETOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHI;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuIupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX IPEANOYTSHHIA,
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JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHHE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBIECHUIO MIMPOKOM 3PYIAHULIMH B
pa3HbIX 00JIaCTAX 3HAHUM, TOCTOSHHO TOBBIIIATH CBOM 0Opa3oBaTENbHBIM U
KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMH  Kak  OCO3HAHUs
COBEpIIAEMBIX JEHUCTBUA M MBICIUTENBHBIX MPOILIECCOB, HX PE3YJIbTATOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTYallMd, BHIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKH M CBOEBPEMEHHO MPUHUMATh PELICHHUS MO HX
CHUKEHUIO;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPU aHAJINU3E PE3YIbTATOB
NEATEIIbHOCTH;

3)npunsTue ceds M APyrux:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHMBBI M AapryMEHTHl JAPYIMX IPHU aHAJINU3E PE3YIbTAaTOB
NEATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIe pe3yiabTaThl OCBOSHHUS COJICpKAHUS Y4YeOHOTO IpeaMera
«buonorus» Ha yriIyoOJnEHHOM YpPOBHE OpPHECHTHPOBAHBI Ha obecrieueHue
npopuiapbHOro  00yueHHs — oOydarommxcs  Omosormud. OHHM  BKIIOYAOT:
cnenududeckue I OMOJOTHY HAyYHBIC 3HAHKS, YMEHHS U CITIOCOOBI ICHCTBUH IO
OCBOCHHUIO, HHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHWM, BUIBI ASATCIBHOCTH II0
MTOJTYYEHUIO HOBBIX 3HAHUW W WX NMPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX, a TAKXKE B
peaIbHBIX KU3HCHHBIX CUTyalusx. [IpenMeTHbIe pe3yibTaThl MPEJACTABICHBI 110
roJiaM U3y4cHHS.

IIpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeaMera «bumomorus» B 10
Kjlacce TOJKHBI OTPaXKaTh:

chopMUPOBAaHHOCTh, 3HAHUM O MECT€ W POJU OWOJIOTHU B CHCTEME
€CTECTBCHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B



MO3HAHWM  3aKOHOB NOPHUPOABI U  pEUIEHWH MpoOJeM  paluOHAIBHOIO
MPUPOAOIIONB30BaHUSA, O BKIIaJIe POCCUMCKUX U 3apyOekKHBbIX YUEHBIX B Pa3BUTHE
Ouojoruu,

BJIaJICHHE CHCTEMOM OHOJIOTMYECKMX 3HaHWi, KOTOpas BKJIIOYAET:
OCHOBOINOJIArarolue OHOJIOTUYECKHE TEPMHUHBI W MOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyYJSIUs, CaMOBOCIPOU3BEIACHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT M Pa3BUTHE), OUOJOrMUECKUE TEOPUH
(xneroynas teopus T. llIBanna, M. llIneiinena, P. BupxoBa, XxpoMocomMHasi Teopus
HacnencTBeHHocTn 1. Moprana), yuyenus (H. W. BaBuioBa — o meHTpax
MHOrooOpa3us ¥  MPOUCXOXKACHHUS  KYJIbTYpHBIX  pPacT€HMi),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TNEPBOTO MOKOJEHUS, PACIICIJICHUSI, YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBanuss [. Menaens, TOMOJOTMYECKHX PSIOB B
HacJICACTBEHHOU U3MCHYUBOCTHU H. n. Bauiosa), IIPUHLIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOI'O IIO3HAHMUSI, HUCIOIb3YEMBIX B
OMOJIOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHHE,
Ha0JII0/IeHNE, SKCIIEPUMEHT);

YMEHUE BBIJIETATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
JYKapuOT, OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OpPTAaHMU3MOB, B TOM YHCIIE
OakTepwuii, rpuOOB, paCTEHUH, JKUBOTHBIX M YEJIOBEKA, CTPOCHHSI OPIaHOB M CUCTEM
OpraHOB pACTEHH, JKMBOTHBIX, 4YEJIOBEKA, MPOLECCOB KHU3HEIEATEIbHOCTH,
NPOTEKAIOIINX B OpPraHM3Max PAcTeHUM, )KUBOTHBIX U UYEJIOBEKa, OMOJIOTHYECKUX
IpoIIeCCOB: oOMeHa BemecTB (MeTaboIM3M), MPEeBpaIleHUs] YHEPTUU, OpPOKECHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO THUIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE?A,
MUTO3a, MEH03a, raMeToreHesa, SMOpHOreHe3a, MoCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUSI,  WHJIMUBUAYAJIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOI€HE3a),
B3aUMOJIEHCTBHS T€HOB, T'€TEPO3UCaA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEKJIY OpPraHOMIAMHU KIETKH U HX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUSAMHU, MEXKIY
OpraHaMd M CHCTEMaMH OpPraHOB y PACTEHUM, JKMBOTHBIX M 4YEJIOBEKA M HUX
GYHKIUAMHA, MEXIYy CHUCTEMaMH OpPraHOB M WX (PYHKIUSAMHU, MEXKIY JTalaMu
oOMEeHa BEMIECTB, ATaraMH KJIETOYHOTO IMKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHUTHsI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpesl OOUTAHMUS;

YMEHHE BBIBJISATH OTJIWYUTEIIBHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX U YEIIOBEKA;
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YMEHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
CUCTEeMATHYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISABIATh IPHUYNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU H SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPalbOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHbIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATHLHBIMU
cpenctBamu, GOPMYIHPYS IEdb HCCISAOBAHUS, aHAJIU3UPOBATh MOJYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIoTHH,
HKOJIOTUM W MEJHUIIMHE, MMPOBOJMMON Ha 0a3e NIKOJBHBIX HAYyYHBIX OOIIECTB, W
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pE3yJabTaThl HAa  YUYCHHYCCKUX
KOH(EpEHIUSX;

YMEHHE OIEHUWBATh STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUN B
obnmactu  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/IaHhE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccHoHalIbHON
JESTENHHOCTH B 00JaCTH OWOJIOTHH, MEIUIIUHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEIBCKOT0 XO3SMCTBA, MUIIEBON MPOMBIILIICHHOCTH, YIIIYOJSATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOhEeCCHH U
NPOJOJKEHUE OMOJOTHYECKOT0 O0pa3oBaHUs B  OpraHU3alUSgX CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydyeOHOro mpenmera «buomorus» B 11
Klacce TOIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWW O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPHPOABI M PEHICHUH HSKOJIOTHYECKUX
mpoOJeM dYelnoBEeUecTBa, a TakKe B PEHICHHH BOIPOCOB PAIMOHATIBLHOTO
MPUPOIOIIONTB30BaHUSA, U B (POPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE,
OOIIECTBY, YEIIOBEKY, O BKJIAJ€ POCCHUCKUX M 3apYyOC)KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMEHHE BIAJETh CHCTEMOW OWMOJOTHYECKUX 3HAHWM, KOTOpas BKIIOYACT
OTIpEeJICNICHNs] M TIOHWMAHHWE CYIIHOCTH OCHOBOIIOJIATAIONIUX OHWOJOTHIECKUX
TEPMUHOB M TOHSATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTHYECKHE TEOpUU
(aBomronimonHas teopust Y. JlapBuHA, CHHTETUYECKAsT TEOPHS DBOJIONNH), YICHUS
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(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Boonuu, B.1. Bepuanckoro — o
ouocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3aponsimeBoro cxojacrea K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
AKOJIOTUYECKON TupaMuIbl 3HEpPruu), runoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJIaJICTh  OCHOBHBIMH  METOJAaMH  HAy4HOr0  IIO3HaHWUS,
UCIIOJIb3YEMBIMU B OMOJIOTMYECKUX UCCIEIOBAHUSIX JKUBBIX 0OBEKTOB M DKOCHUCTEM
(omucaHue, U3MepeHue, HaOMIOJeHUEe, IKCIEPUMEHT), CIIOCOOAMH BBISIBJICHUS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUI B TIPUPO/IE;

yMEHUE BBIACISTh CYIIECTBEHHbIE TPU3HAKU: BHUJOB, OHOTrEOI[CHO30B,
OKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, JBIXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJUIONAaTPUIECKOTO u CUMITATPUYECKOTO
BU1000pa30BaHUs, BIUSHUS JIBUKYIIUX CUJI SBOJIOIMU HA T€HOMOH/I MOIMYJISIIHH,
PUCTIOCOOJIEHHOCTH OPTaHW3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HaNpaBiIeHUN
ABOJTIOIIMH, KPYTOBOPOTA BEIIECTB U MOTOKA IHEPTUU B DKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aUMOCBS3M MEXKIY IMPOLECCAMHU HBOJIIOLHUH,
OBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
PUCTIOCOOJIEHUSMH K HUM OPTaHU3MOB;

YMEHUE  BBIBIATH  OTJIMYUTENIbBHBIE  NPU3HAKM  JKUBBIX  CHCTEM,
IPUCIIOCOOJIGHHOCTh BUJOB K Cpele OOUTaHHS, a0MOTHYECKUX M OMOTHYECKUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€ld OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX N3MEHEHUI B AKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JI0KA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTraHU3MOB U Cpebl OOUTAHUs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHEHHS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCIIOBHS COCYILIECTBOBAHUS TPUPO/IbI U YEIIOBEUECTBA;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISIT IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETyEMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIMONHATh J1a0OpATOpPHBIE M MPaKTHUYECKHE padoThl, COOJIOAATH
mpaBwiIa mpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTAaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIbHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
pe3ybTaThI U JeiaTh BEIBOBI,

YMEHHE y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMOIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



nyOMYHO  TPEACTABIATH  TOJYYCHHBIE  pe3ylbTaThl HAa  yYCHHYECKHX
KOH(epeHUHUsX;

yYMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOXKIACHUH KU3HHU, YEIOBEKA
¥ YeJOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEIOTBPAICHHS
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYUIECTBJISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccroHaabHOM
AESITETLHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, PUPOIONOIb30BaAHNS, MEIUIIHHEI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUU, CEIBCKOTO XO3AWCTBA, IMHIIEBOM
POMBIIIUIGHHOCTH, YTIyOJsTh MO3HABATENbHBI WHTEpEC, HaIpaBICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccHn ©  MPOJOIDKEHHUE
OHMOJIOrMUecKOro 00pa30BaHUsI B OPTaHM3AIMIX CPEIHETO MPOPECCHOHATBHOTO U
BBICIIIETO 00pa30BaHMS.



;

il
PRERTH

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB u (mudposbIe)
n/m | TeMIporpamMmbl Bcero | Kourpoabubiepaborsl | IIpakTnyeckuepadorsl P
o0pa3oBaTebHbIEpPECYPCHI
1 Broro AKHAVA 1 OI'C Most mikona,
HOJIOTUSIKAKH
YK Bu6moreka [JOK
5 K« o creTe VeHI 5 OI'C Most mikoa,
HUBBIE CUCTEMBI U UX U HU
yi Bu6nuoreka [IOK
®I'C Mos mkoia
3 b 2 0.5 ’
HOJIOTUSIKIIETKU BuGmorexa LIOK
4 XuMH4ecKasopraHu3alusIKIeTKH 10 1 ®I'UC Mos wkona,
P t bu6mmoreka [JOK
®OI'NC Mos mkoia
5 C 8 2 ’
TpoeHUE M (PYHKITUUKIICTKH BuGmorexa LOK
5 OOMeH BelecTB U MpEeBpaIicHHe 9 1 ®I'C Mos mkoia,
SHEPIrUU B KJIETKE bubnunoreka [JOK
7 HacnencrBennas nadopmanus u 9 05 ®I'UC Mos mkoia,
peanuzanus e€ B KIETKe ' bu6mmoreka [JOK
OITUC M ,
8 KHU3HEHHBIAITUKITKIETKH 6 1 Eu 6J'II/IOTG(I)(Z I}Tg;{m
OIUC M ,
9 Crpoenue U GyHKIIMMOPTraHU3MOB 17 1.5 . 6J'II/IOTe(I)(Z EI(‘_;)IJ{“‘
10 Pa3zmHoeHUE 1 8 15 ®I'YC Mos mikona,
Pa3BUTUEOPTraHU3MOB ' bu6nmoreka [JOK




I'eneruka — Hayka o

11 5 05 ®OI'YIC Mos mikoua,
HACJIEICTBEHHOCTH M U3MEHYHUBOCTHU . BuGmiorexa LIOK
OpPraHU3MOB

OI'iC M ,

12 3aKOHOMEPHOCTHHACIICJICTBEHHOCTH 10 1 Eu 6J'II/IOT€(I)($2I1 EI(()OIJ(Ia

13 3 6 1 ®OI'YIC Mos mikoua,

AKOHOMEPHOCTHU3MEHUNBOCTH BuGmiorexa LIOK
®I'C Mos mkoia,

14 I'eneTnkauenoBeka 3 0.5 BuGmiorexa LIOK

®I'MIC Mos mikoua,

15 CenexknusiopraHu3MOB 4 1 BuGmorexa LIOK

16 buorexnonorus u 4 ®I'C Mos mkoia,
CHHTETHYCCKASIOMOIOTHSI bu6mmoreka [IOK

17 p 1 ®I'YC Mos mkoia,

C3CPBHOCBPEMA bu6mmoreka [JOK
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA.

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomio A.M. u
npyrue; noj penakuuei [laceunuka B.B., AkuronepHoe o611ecTBo
«M3parenscTBO «IIpocBemieHne»

buonorus 10 kinacc / benses JI.K. u ap.; mox penakuueit bensera J[.K. u

Hemviuia I'.M.; M3aatensctBo "IIpocBemienue.

METOJINYECKHUE MATEPHAJIBI IJIA YUYUTEJISA
buonorus 10 kinacc/Ilaceunux B.B., Kamenckuit A.A., Py6iioB A.M. u nip.;
nox penakiueit [Taceunnka B.B., AkiimonepHoe o011eCTBO N31aTEIBCTBO

"IIpocBenienue".

U DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET
®T'UC Mos mkoia,

bub6nmmoreka IJOK

[HOC Most mkoua - https://myschool.edu.ru -



