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MHNOACHUTEJIbHASA 3ATIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DegepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konnenmwu npenoaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHOi paboueil mporpaMmbl
BOCTIMTAHUSL.

VYueOnplii npeamer «buosnorusy yriayOnéHHoro ypoBHs u3ydeHus (10 kmacc) sBisiercs
OJTHUM W3 KOMIIOHEHTOB TpeaMeTHOU obnactu «EcTecTBeHHO-Hay4YHbIe TpeaMeThl». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHble yueOHBIE MPEAMETH, M3y4aeMble Ha YriayOJI&éHHOM
YpOBHE, SIBISIOTCA CrocoOoM auddepeHnuanuyu oOydeHUs Ha YPOBHE CpeaHero oOmiero
o0pa3oBaHUs U MPU3BAHBI 00ECIIEUUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIINM, CPETHUM
001muM, cperHUM MpodecCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpemsi Kakablid U3
TUX Y4YEOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH Ha MPUOPUTETHOE pelIeHUe
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3aHHBIX ¢ MpodopueHTanuei
oOyyarouuxcs M CTUMYJIMPOBAHHUEM HHTEpeca K KOHKPETHOW 00JIaCTH Hay4dyHOro 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIUIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WA BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue O IeJU U 3a1a4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriyOn€HHOM YpOBHE, ONpeeiseT 00s3aTenbHoe
(MHBapHaHTHOE) MPEAMETHOE COJEpKaHHe, €ro CTPYKTYpUpOBAaHUE IO pasfesaM U TeMmaw,
pacnpezesieHue 1o KiaccaM, peKOMEHIyeT MOC/IeJ0BaTeNIbHOCTh U3Y4eHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKHM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamme mo OMONOTHU peaiu30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpUBAETCSl  HANpPAaBICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], TPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme mo
OMOJIOTMM Tak)Ke IMOKa3aHbl BO3MOXHOCTU ydeOHOro mnpeamera «buosorus» B peanu3anuu
tpeboBannii ®I'OC COO K IUIaHUPYyEeMBIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JEeSITeIbHOCTH OOy4YaloUIUXCs MO OCBOCHHUIO COJEpX aHUs OHOJIOTMYECKOTO 00pa3oBaHUs Ha
yYpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOusblii nmpeamer «buosorus» Ha YpOBHE cpenHero oodumiero odpa3zoBaHHUsS 3aBepllacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YIIIyOJleHUE 3HAHUI
oOyuaronmuxcs O JKMBOM MpPHpOJE, OCHOBAX MOJIEKYISIPHOH W KJIETOYHOM Ouosoruu,
SMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U KOJIOTUH.

N3yuenue yuebnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOyYaromuxcs K MOCIEAYIOUIEeMY MOJY4YeHUIO0 OMOJIOTHYECKOro o0pa3oBaHMs B
By3aX M OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIISIET cHUCTEMa OHOJIOTUYECKMX 3HAHUH, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIMMHCS
COOTBETCTBYIOLIUX CHCTEMAaTUYECKUX pa3AeioB OMOJIOTMM Ha YPOBHE OCHOBHOI'O OOIIEro
obpazoBanus, B 10—11 kiaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YTITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OakTepusx, OpraHu3Me 4eJOBeKa,
O0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOIMOJHHUTENbHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS



IIPUKJIAJHOTO U TIOUCKOBOTO XapaKTepa, KOTOPbIE MOXHO HCIIOJIb30BATh KaK OPUEHTHUPBI AJIS
nocueayomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMHU, TTOJTYIEHHBIMH O00YYaIONIUMUCS TIPH U3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" otpaxaeT CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOIXOIbI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaloTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOLIMM OPraHUYECKOTO MHUpa Ha 3emiie, COXPaHEHHS OHOJOTHYECKOTO Pa3HOOOpas3us
wraneTsl. Tak, B 10 Kiacce M3yd4arOTCsl OCHOBBI MOJICKYJISIDHOM M KIIETOYHON OHOJIOTHH,
SMOPHOIOTHN M OMOJIOTHH PA3BHUTHS, TCHETUKU U CENEKIH, OMOTEXHOJIOTHHA U CHHTETUYECKOM
OMOJIOTUH, AaKTYaJIU3UPYIOTCA 3HAHUA OOYyYaoImMXCs IO OOTaHMKE, 300JIOTMH, AHATOMUH,
¢dbusmosornn yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
yaeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mnpu3BaH 00ECHEYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIUIOB U MPaBUJ, JEKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHNH, OHOIEHO03a, SKOCHCTEMBI, O BbIIAIOIINXCS
Hay4YHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJIOTHH, MPUKIAJAHBIX acleKTax
Ouonornyeckux 3HaHWM. J[ns pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsiy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaia B COJACPKaHUHU MPOrPAMMBI IO
OMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTUS TOW WU WHOU
oOnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTHYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yriyOa€HHOM ypOBHE — OBIaJCHHE
0oOyyaloUMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHOM OpraHU3alliy KHUBBIX CHCTEM
Pa3HOTo paHra M NprHoOpeTeHne YMEHHI HCIOJIb30BaTh 3T 3HAHUS B (POPMHpPOBAHUM MHTEpeca
K onpenenéHHoi obnactu NMpodecCHOHAIbHON eATeIbHOCTH, CBSI3aHHOW ¢ OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUS OMOJIOrHYeCKOro oopa3oBaHHUsl.

JlocTkeHue 1enu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yrmyOnEHHOM ypoBHE
obecrieunBaeTcs pelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIEMIMSIX, TUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBUiax,
COCTaBIISIOIUX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTeM (KJIETKa, OPraHu3M, MOMYJISIus, BH],
ouoreoreHo3, O6uocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHUIX B
OHOJIOTHH,

O3HAKOMJICHHE  OOYy4YallIUXCcsi €  METOJAaMHM  TO3HAHUS  JKUBOW  MPUPOMBIL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOTMYECKUX HAyK (MOJIEKYISIPHON U KIETOYHOU OMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETHUKU U CEJEKIINH, OMOTEXHOJOTHH U CUHTETHUECKOM
OMOJIOTUH,  TAJEOHTOJOTHUH, OKOJOIMM); METOJaMHM  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1abOpaTopuu M B Mpupoje (HAOIoAeHUe, H3MEpEeHHUE,
HKCIEPUMEHT, MOJICTUPOBAHKE);

OBJaJieHue OOy4aIONIMMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWUTh, aHAIU3UPOBATH U
UCIOJb30BaTh OMOJIOTMYECKYIO HH(OPMAIIHNIO; TIOIB30BaThCs OMOJIOrMYECKOW TEPMUHOJIOTHEN U
CUMBOJIUKOW; yCTaHABIMBATh CBSI3b MEXKAY pa3BUTHEM OHOJNOTHM UM COIMAIBHO-
HSKOHOMHYECKUMH M SKOJOTHYECKMMHU IpoOJieMaMM 4eJIOBEYECTBA; OLCHHWBATH IOCIECACTBUS



CBOEH JEATENIbHOCTH I10 OTHOLIEHUI0 K OKpY)Kalolled IpUpOJHON cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OeCreueHUs
0€301aCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUsAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBHITHS B OOJIACTH
OHOJIOTHH;

pa3BuTHE y 00YYaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMH M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pelaeMbIMu €10 IpoOieMaMu, METOJ0JIOIMe OMOJIOrMYecKOro HCCIEAO0BaHUs, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCICAOBAHUM, pemeHus] OWOJIOTUYECKUX 3a/1ad, MOJACIHPOBAHUS
OMOJIOTMYECKUX 00BEKTOB U MPOLIECCOB;

BOCIIMTaHUE Y 0Oy4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IEJIOM H K
OTHEeNbHBIM €€ OOBEeKTaM | SBICHUSAM; (OPMHUPOBAHUE HKOJIOTHYECKOH, TEHETHYECKOU
IPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

nproOpeTeHne 00yJaroIIMMHUCS KOMIIETEHTHOCTH B PAIMOHATBHOM TIPUPOAOTIONH30BAHUT
(cobmronenne mpaBWil MOBEACHUS B MPUPOJE, OXpPaHbl BUAOB, SKOCUCTEM, OHochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3J0POBBS U 3J0POBbSl OKPYXKAIOMMX JtoJed (COOMoeHusT Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHre  0€30MacHOCTH  KU3HENEATCITHHOCTH B
Ype3BBIYaHBIX CHTYaIUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHHSI
OMOJIOTMYECKUX 3HAHUN M YMEHHH B MOBCEAHEBHOMN KU3HU;

CO3JaHME YCIOBHH Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMHCS HHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyroIeMy MpodecCHOHATBHOMY
CaMOOIIPENICTICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpECaMH U MOTPEOHOCTIMU
peruoHa.

OO0miee 9MCIIO 4YacoB, OTBEICHHBIX Ha HM3y4YeHHWE OMOJIOTMM Ha YriIyOJICHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZICIIO).

OTO6op oOpraHu3allMOHHBIX  (OpM, METOJOB H CPeACTB OOydeHUs OHOJIOTHH
OCYILIECTBIISICTCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpaBICHHOCTU Ha MPOJIOJDKEHUE
Ouosnoruueckoro oOpa3oBaHMsI B OpraHHU3alUsAX CpeJHEero MpodeCCHOHAIBHOIO U BBICHIETO
o0OpazoBaHwMsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00y4eHUM OMOJIOTUM Ha YriayOJIEHHOM YPOBHE SBIISETCS
mpoBeJieHHEe J1a0OpaTOpHBIX W MpakTUdeckux pador. Taxxke ydactue oOydarommuxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-UCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpEIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MAaTepHalIbHO-TEXHUYECKHX PECYpPCOB U
MECTHBIX MPUPOTHBIX YCIOBHIA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACIEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas wicTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykm W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIC HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHre OWoJOrMM B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBszaHHble ¢ Ouonorueil. 3HaueHue OHMONIOTMM B MPAKTHUYECKON
NESTETPHOCTH YENIOBEKAa: MEAMUIIMHE, CEITbCKOM XO3SUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apuctotens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. apsun, Y. 'apsei, I
Mennens, B. W. Bepuanckuii, U. II. IlaBnosB, 1. 1. Meunuko, H. WM. Basuios, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

XKusble cuctemMbl Kak mpeaMeT uydeHus: Ouosioruu. CBOMCTBA )KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb H YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKpBITOCTb,  CAMOOpPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3zalid >KMBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEO1ICHOTUYECKHIT ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
XKuznp kak ¢opma cymecTBoBaHUSI MaTepuu. Hayku, uzydaromiue XKUBbI€ CUCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLNH.

N3yuenune xuBbIX cucteM. Meroasl Ouosornueckoi Hayku. HaOmronenue, maMepeHue,
JKCIIEPUMEHT, CHUCTeMartu3anus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. IlnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynesas
runore3a. [lonarue BeIOOPKHU U €€ AOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTHU MOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HM», «bHOJOrMuYecKre CUCTEMBIY,
«CBoiicTBa )XKMBOW MaTepUN», «YPOBHU OpraHU3alUH KUBOU NMPUPObD», «CTpOEHHE )KMBOTHOM
KieTkn», «TkaHm  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEYECKOTO  OPraHU3May,
«buoreonenos», «buocdepa», «MeToabl U3y4eHUs )KUBOI TPUPOIBI».

Ob6opynoBanue: 1abopaTopHoe 000pyaI0BaHKE AJIs TPOBEICHUS HAOMIOACHUH, U3MEPEHUH,
9KCIEPUMEHTOB.



IIpakTnueckas padora «/cnosib30BaHKME Pa3IUYHBIX METOJOB IPU U3YYEHUM MKUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTkun

Knerka — cTpykrypHO-(DyHKIMOHAIBHAS €MHULIA KUBOTO. VICTOpPHUS OTKPBITUS KIIETKH.
PaGoter P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOW KJIETOYHOM TEOpuUHu.

Metopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMHM: MHUKPOCKOIHSA, XpomaTtorpadus,
nekTpodope3, METOJ  MEYCHBIX aTOMOB, TUGQPEpeHIHATLHOE LEHTPUPYTHPOBAHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnaa mukpockonus. Bumanvhoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl u cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOcKom», «Mctopus
Pa3BUTHSI METOJI0B MUKPOCKOITHUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepPHATBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KIETOYHOW OHOJOrHH (XpomaTtorpadus,
anekTpodopes, nupdepennranbaoe nentpudyruposanue, [ILP)y».

Tema 4. XuMunuyeckasi opranu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOPHUTENA, peareHra, ydacTHE B CTPYKTYPHUPOBAHUU KIETKH, TEIJIOPETYIALUU.
MunepasnbHble BellecTBa KIETKH, UX OHojiorndyeckasi poib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BeniecTBa KJIeTKU. brosorndyeckue noaumepsl. benku. AMUHOKUCIOTHBINA
coctaB OenkoB. CTpykTypbl OenkoBoil Mojekynbl. [lepBuuyHas cTpykTypa Oeika, HMenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoilcTBa OEIKOB.
Knaccudukanus 6enxos. buonornueckne GpyHkiun 6enkoB. [Ipuonsi.

VYrneBoasl. MoHOcCaxapuabl, aucaxapujibl, OJMrOcaxapuabl M mojucaxapuabl. OOmuid
IUIaH CTPOEHUA U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buoioruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  TmapodunbHO-THApOGOOHBIE  cBoMcTBa.  Kimaccudukanumss — JTHIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouibl. buonorndeckue ¢pyHkiuu aunuaoB. OOmue
CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIPOHUIAEMOCTb.

Hyxneunossie kucnotel. JJHK n PHK. Crtpoenune HyknenHOBBIX KucCiOT. HykneoTuisl.
[Mpunnun kommementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpab.
Mectonaxoxaenue u ouonorudeckue pynknuu JHK. Buast PHK. @ynkuuu PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukiun  AT®. BoccraHoBieHHbIE TNEPEHOCUMKHM, UX (GYHKIMM B KJIeTke. /[[pyeue
Hykneozuompugocpamor  (HTD). CexBenupoBanne  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHas Ouosiorus: OMOXMMHYECKHE U OMO(PU3MUECKHE HCCIIEOBAHUS COCTaBA U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenupoganue cmpykmypol U  @QYHKYUl
buomonekyn u ux Komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUuHme3 OUOMONEKY U
UX HenpupoOOHbIX AHAL0208.

JdeMoHcTpanuu



[optpetst: JI. [onunr, Ix. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Caurep, C.
IIpy3unep.

Muarpammsel:  «Pacnipenenenre XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMHUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOJIEN.

Tabmuuper u cxemsl: «llepuoanyeckas TaOIMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYNBl BOJbD», «BemectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
unuaoBy», «HykiienHoBble KUCIOTH, «CTpoeHue MoJIeKyasl ATOx».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JladbopaTopHas pa6ora «/ccineqoBanne HYKIEHHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTtpoenue u GQyHKIUH KITKH

Tunsl KIeTok: 3ykapuoTHYecKass U Hpokapuotndeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHus KJIETKHU.

CtpoeHne mMpoKapUOTHYECKOW KieTku. Kierounas crTeHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpo(PHON U aBTOTPO(HON MPOKAPHUOTUUECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHUYeCKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CTpykTypa IUIa3MaTH4ecKod MeMmOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éunas nuddysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIM TpaHcmopt). [lomymponuriaemocts MemOpanbl. PaboTa
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuTo3. Kiierounas creHka.
CtpykTypa ¥ PyHKIIMH KJIECTOYHON CTEHKH PaCTECHUH, TpUOOB.

Hurommazma. I[luro3osb. [lurockener. J[BuxeHnue uuroriazMbl. OpraHoubl KIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HaoIasMarndeckas cetb (JIIC), anmapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIPHOTO peTuKynyma. Mexanusm nanpasienus 6Oeakos 6 IIIC. Cuntes
pactBopuMmbix  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHylspHBIi)
sHAOIUIa3MaTHUecKuil peTukymnyMm. CekperopHast ¢yHkius anmapata ['ombmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb02cu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiit cok. Typrop.

[TomyaBTOHOMHBIE OpraHoOWAbl KJIETKH: MUTOXOHIPHUH, IIACTUIBL [Ipoucxoocoenue
mumoxouopui u naacmuo. Cumbuoecenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIMM  MUTOXOHIpUM © miuacTuia. [lepBUuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPAaHHBIX OPraHOMIOB
KiIeTku. Pubocombl.  Ilpomesxcymounvie  ¢unamenmoi. MukpoduiaMeHTbl. AKkmunogvie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHue M JABWXKEHHE JKI'YTUKOB M DPECHHYEK.
MukpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. MomopHvle benku.

Snpo. Obonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIINIKH, UX CTPOEHHE U (DYHKIHUU.
SnepHblii 6enkoBbId MaTpHuKC. [IpocTpaHCTBEHHOE pPAcHOJIOKEHHE XPOMOCOM B HHTEp(hazHOM



a1pe. dyxpomamun u 2emepoxpomamun. belnku XpomMaTHMHa — TUCTOHBI. Junamuxa s0epHOU
obonouku 8 mumose. A0epuwviti mpancnopm.

Knerounsle  BkmtoueHus.  CpaBHUTENbHAs  XapakTEpPUCTUKA  KIETOK  3YKapHOT
(pacTuTeNbHOM, )KUBOTHOH, I'PUOHOIA).

JdeMoHcTpanuu

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

Tabmuupr u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KieTkn», «CTpoeHue pacTUTENIbHON KIETKH», «CTpoeHre MUTOXOHAPUW», «Snpoy», «CtpoeHue
MPOKAPUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpPENapaTrbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3IMYHBIX OPTaHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOYHON MEMOpaHbD».

JladbopaTopHas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIbHBIX
KIIETKax».

IIpakTnueckas padora «/3ydyeHne ABMKEHHS IUTOTIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB U MPeBpPaLliCcHUE JHEPITUHU B KJIETKe

AcCCUMWIALINAS U TUCCUMWISILIUSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIECTB:
aBTOTPOQHBIK UM  reTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepretudeckoe oOecrnieueHue kietku: npespaimieHne ATdD B oOMeHHBIX mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakUui KIETOYHOTo Merabonm3ma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeicTBus. Kodepmentol. Otinuusi (GEepMEHTOB OT HEOPTaHUYECKUX
KaTaJn3aropoB.  benku-akTuBaTopel M OEIKU-MHTHOUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3IMYHBIX (haKTOPOB.

[lepBuyHBI CHHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponp xjopomnactoB B nporecce GotocuHTe3a. CBeToBas U TEMHOBas
¢bazpl. @omoovixanue, Cs., Cs. u CAM-munsi ghomocunmesa. IlponyKTUBHOCTh (POTOCHUHTE3A.
Bnusiaue pa3nnyHbeIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCUHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETUKOB:  HHUTpU(ULUpPYROLIME
OakTepuu, xxene300aKTepun, cepoObaKkTepun, BOJOPOAHbIE OaKTeprH. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunael Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJb30BaHUE
YeJI0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENH
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. OJTambl 3HEpreTudeckoro obmeHa. IloaroroBuTeNbHBINA 3TaIl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE [JIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE JAbIXaHue. Poyib MUTOXOHApPUI B mIpoueccax
Ouosornyeckoro okucieHus. lluknuueckue peakiuu. OkucnurenbHoe (ochopuaupoBaHue.
Onepeusi memopannoeo epaduenma npomonog. Cunmes ATP: paboma npomomnnou ATPD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUIECKOTo 0OMEeHa.

JdeMoHcTpanuu

IToptpersr: k. ITpuctan, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuenn, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IJHepreTudeckuil oOmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.



ObopynoBaHue: CBETOBOM MHKPOCKOII, 000PYAOBaHUE JUIsl IPUTOTOBJICHHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopuass padora «M3ydyeHue KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IIpUMEPE aMuUIIa3bl WK KaTajaasbl)».

JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTopHas padora «CpaBHEHHUE MPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieacrBeHHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTaApHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmmzanms HacneacTBeHHOW wuHpopManuu. ['€HeTHUYECKM KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbil cuaTe3 PHK. [IpuHIUMIBI TpaHCKpHUNIMK: KOMIUIEMEHTApPHOCTb,
aHTUNApPaIEIbHOCTh, aCUMMETPUYHOCThb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue tpancnoptHbix PHK B OunocunTesze Oenka. YcimoBus
6uocunTesa 6enka. Koauposanne aMmuHokucioT. Poib pubocom B Ouocunrese Oenka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi TeHoMa y NMpoKapuoT U
SyKapuoT. Perymisius akTUBHOCTM TI'e€HOB y mpokapuoT. I'mmore3a omepona (®. XKakoO, XK.
MaHno). MonexyaapHuvle mexanuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupychl — Heknerounbsle (GOpMBI JKU3HU U 0OIUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwnviti yuxn JIHK-cooepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

Bupychble 3aboneBaHusi uenoBeka, JKHMBOTHbIX, pacrenuil. CIINJ, COVID-19,
COLIMANIbHBIE U MEAUIIMHCKHE MPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz doarvuux maccusos («bigdatay») cmpykmyprvix
ouonocuueckux oanuvix. Hamomexnonocuu 6 o6uonoeuu u meouyune. Ilpoepammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, [. . UBaHOBCKUA.

Tabmuupt u  cxembl: «buocuHTe3 Oenka», «['eHeTHUecKui KoI», «BHUPYyCH»,
«baxTtepuodarmy.

IIpakTnuyeckas padora «Co3nanue MOJEIIN BUPYCa.

Tema 8. JKu3zHeHHBIN HUKJ KJIETKH

Knerounslii mmkn, ero mepuoisl u perymsuusa. MHrepdaza u muto3. OcoOeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. Iloaroroska kinetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TIPEMUTOTHYECKUN) MEPUOIbI
uHTEep(a3bl.

Matpuunsiii  cunre3 JHK -  perummkanus.  IlpuHnunsr  perumkanun — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHUHTE3, AHTUNAPAJUIENIbBHOCTh. MexaHu3m
perumkanuu - JIHK.  Xpomocomsl. Crpoenue xpomocom. Ternmomepsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuoTul. JMIUIOMIHBIM M TarulouaHbIH HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. 110710BbIE XPOMOCOMBI.

Jlenenue kinetkn — mMuTo3. CTaguum MHUTO3a M NPOUCXOJAIIME B HUX MPOLECCHl. THUIBI
Muto3a. Kaproknnes n nutokunes. bruonorndeckoe 3HaueHUE MUTO3A.



Perymsmuss MUTOTHYECKOTO IHMKJIA KIETKH. [Iporpammupyemasi kierouHass rulenp —
aronTo3s.

Knerounoe sapo, XpoMOCOMBI, (PYHKIIHOHAIbHAsI TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemka» — 6uoungopmamuyecxue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHcTpauuu

Tabmuier 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarus JJHK».

O6opynoBaHue: CBETOBOW MMKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpeIIKa
JIyKa».

JlabopaTopHas pa6ora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTopHas pa6ora «HaOmroneHne MHuTO3a B KIIETKaX KOHYMKa KOpelIKa Jiyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTtpoenue u GyHKIMH OPraHU3IMOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJIOPOCIH, Ipyrue npoTucthl. KosoHuanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Txkanm pacreHuit. THIBI pAacTUTENBHBIX TKaHEH: oOpa3oBaTellbHAs, TOKPOBHAs,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHuuyeckas. OcoOEHHOCTU CTpoeHHs, GYHKIUNA U pPaCHOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllleyHasi, HepBHas. OCOOEHHOCTH CTpOEeHHs, (PYHKIHI U pacroyoKeHUS
TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHHil. Opranbl U CUCTEMBI OPraHOB
KUBOTHBIX U yesnoBeka. OyHKIMKM OpraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHbIX. HapyKHbII 1 BHyTpeHHM ckeneT. CTpOeHHE U TUIIbI COEIMHEHNUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KI'YTUKOBO€, pEeCHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWl: TpPONU3Mbl U HACTHUH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbIlieyHas cucrema. Pedrekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IuraHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOTO TpakTa. llumeBaputenbHbIE
xene3bl. [IumeBaputenbHas cucrema 4eaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pacteHuil. Jpixanue xuBoTHBIX. [uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXxaHue. JIpIxaHWe TO03BOHOYHBIX >XMBOTHBIX M YEJOBEKA. JBOJIOLMOHHOE YCIIOKHEHHE
CTPOEHMsI JETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y ITUI U MIIEKOTTUTArOMKX. Perynsaius apixanus. JlprxareabHble 00BEMBI.



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKMBOTHbIX. KpoBeHocHas cucreMa u €€ opranbl. KpoBeHOCHas cucreMa
II03BOHOUHBIX JKMBOTHBIX M uenoBeka. Cepile, KpOBEHOCHbIE cOcCylbl M KpoBb. Kpyru
KpOBOOOpamieHns.  DBOJIIOLMOHHBIE  YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
II03BOHOYHBIX )KMUBOTHBIX. PaboTa cepala u e€ perynsauusi.

Beinenenne y opraHusmoB. Beinenenue y pacreHumil. BblueneHue 'y  JKMBOTHBIX.
Cokpaturenphble Bakyoiu. Opranbl BblaeneHus. @uibTpanus, cekpeuus Hu oOpaTHoe
BCAaChIBAaHUE KaK MEXAHU3MbI pabOThl OpraHoB BblJeNeHUsA. CBA3b MOJOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOM cucTeMaMu. BblieneHue y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIMOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHM3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil u
LUCTHI MPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpencTBa maccuBHOM U
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3al[UTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBII W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuplii u  npuoOpeT€HHbI  cnenuduyeckuid UMMyHUTET. Teopus KIOHaJIbHO-
cenexktuBHOro uMmyHuteta (I1. Dpmux, ®@. M. beprer, C. ToneraBa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIIETOUHBIX
opranu3moB. Takcucel. Pazapaxxumocts n peryisnus y pacteHuid. PocToBble BemiecTBa M HMX
3HauYEHUE.

HepBHas cucrema u peduekTopHas peryisanus y *KUBOTHbIX. HepBHas cucrema u eé
OTZeNbl. ODBOJIIOLIMOHHOE YCIIOKHEHHE CTPOCHHUsS HEPBHOM CUCTEMBI Y JKHBOTHBIX. OTHeisl
TOJIOBHOTO MO3ra IO3BOHOYHBIX *HUBOTHBIX. Peduiekc u peduiekropHas nyra. besycnoBHble u
YCIIOBHBIEC pe(IIEKCHI.

I'ymopanbpHas perymsuus W OSHIOKPHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHIAOKPUHHOM CHUCTEMBI M HMX TOpMOHBL. JleiicTBue ropMOHOB. B3auMOCBsA3bp HEpPBHOU U
SHJIOKPUHHOMN cucTeM. ['unoranamo-runodusapHas cuctema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel m cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTeMbl OpraHoB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHMe HacekoMmblx», «TkaHM pacTeHMI»,
«KopueBble cuctemb», «Crtpoenue ctelas», «CTpoeHMe IMCTOBOM IUIACTUHKWY», «TKaHU
KUBOTHBIX», «Ckener 4enosekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucremar,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MplieyHas cucTeMay,
«BbrgenurenpHas cucreMa», «DHIOKpPUHHAs cucTeMay, «CTpoeHue MbIInely», «MMmyHUTETY,
«Kumeynononoctusie», «CxeMa NUTaHUS pacTeHUi», «KpoBEHOCHbBIE CHCTEMBI NTO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHHne ruipbl», «CTpoeHHE IUIaHapun», «BHyTpeHHee CTpOEHHE JI0KJIEBOTO
yepBsi», «HepBHast cucrema peiO», «HepBHas cucrema nsarymkn», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cucrema nruny, «HepBHas cuctema MIEKONMMTAIOIIKXY,
«HepBHas cucrema uenoBekay, «Pediekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, )KUBBIE
9K3EMIUIAPHl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HBIX OTIENIOB, BIAXHbIE IpenapaThl
KHUBOTHBIX, CKEJIETHI M0O3BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJI0BEKa,



o0opyIoBaHuEe [UIs JEMOHCTPALMM TOYBEHHOTO M BO3AYUIHOIO IHTAaHHWS PACTCHHH,
pacuieryieHusi KpaxmMaia © OenKoB TmoJ jaedicTBHeM (epMEHTOB, OOOpYyIOBaHUE JUISA
JEMOHCTpAIMX OMBITOB N0 U3MEPEHUIO )KU3HEHHONW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeIbHbIX
JBYKEHUH, MOJIENIU TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHUBOTHBIX.

JladopaTopHas padora «/3yueHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydueHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/I3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHne 1 pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecroioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALNS, (hparMeHTaIHs], KIOHUPOBAHHE.

[TonoBoe pa3muHoxkenue. [lonoBblie kineTkw, uiau raMmerbl. Meio3. Craguu Meiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeH03a U TIOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTraHU3MOB.

[IpenzaponpimieBoe  paszBurtue. I['amerorenes y kuBOTHBIX. [lojoBBIE  Kene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBBIX KieToK. CnepmaroreHe3 u ooreHe3. CTpoeHUE IMOJIOBBIX
KJIETOK.

OmroI0TBOpeHNE W AMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OILIONOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WNnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — o0na u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozeros
u moodenu mopghozeneza. Cragum sMOpUOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposanuoe u nedepmunuposantnoe opodnenue. bracmyna, munovi
onacmyn. OcoOEHHOCTH NPOOJIECHUS MIICKOTUTAIONINX. 3apOABIIIEBbIE JTUCTKUA (TacTPYIISIUs).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
pPa3BUBAIOMICTOCS 3apojblimia (3MOpUOHANbHAS HMHAYKIHS). 3akjiajka IUIaHa CTPOCHUS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUYECKUX B3aMMOJACHCTBHM TeHOB. BrusHue Ha
SMOpPUOHAIIBHOE PAa3BUTHE PA3NIUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. llocTamOpuonaneHbli mepuon. Ilpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUd pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX U 4enoBeka. Ilepuoabl OHTOreHe3a uenoBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3smHokenne u pasButue pacteHuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
uukie pacrenuid. OOpa3oBaHuMe crop B Ipolecce Meio3a. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTHUE PACTUTENIBHBIX OPraHu3MoB. J[BOWHOE OIMIIOJOTBOPEHUE Y
LBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHU3MBbI PETyJISIUU OHTOT€HEe3a Y PACTEHHM U KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [llneman.

Tabmuuel u cxemsl: «BereratnBHoe pa3mMHOKeHUe», « TUIbl Gecrionoro pasmMHOXKEHUSY,
«Pa3MHOXEHHE XJIaMUIOMOHAIb», «Pa3MHOXKeHUE HBIJeHb», «Pa3MHOXEHUE THUIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHMIEKIETKM M CIepMaTo30UIa»,
«OcCHOBHBIE CTaguu OHTOreHe3a», «lIpsimoe M Hempsimoe pa3BuTHe», «Pa3BuUTHE MalCKOro
Kykan, «Pa3Butue capanun», «Pa3BuTHe JArymKu», «/{BoiHOE OMIOJOTBOPEHHE Y LIBETKOBBIX
pactenuit», «CTpoeHHe CeMsSH OJHOIOJbHBIX M JIBYIOJBHBIX pacTeHuil», «Ku3HEeHHBIN MK



MOpPCKOM  KamyCTbl», <OKWM3HEHHBIM LMK MXa», <OKU3HEHHBIM LUKI [anoOpOTHUKAY,
«GKM3HEHHBIN LIUKII COCHBI».

ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIapaThl SIMIIEKIETOK U CIIEPMAaTO30H/I0B,
MoJienb « LUK pa3BUTHUS JSATYIIKAY.

JladbopaTtopHasi paGora «V3yueHue CTpPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax».

IIpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJbIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

Wctopusa craHoBiIeHHS U pa3BUTHS T'€HETUKH Kak Hayku. Pabotel I. Menpens, I'. ne
@®pusa, T. Moprana. Ponbp oTeuecTBeHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Pabortsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. . Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIbL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHbIE
TeHBbI, aJbTePHATUBHBIC TPHU3HAKH, JOMHUHAHTHBIH W PEIECCUBHBIA MPHU3HAK, TOMO3UIOTA,
TeTEPO3UTr0oTa, YUCTasl JIMHHS, THOPUIbI, TeHOTUN, (geHotur. OCHOBHBIE METOABl TECHETHUKHU:
rUOPUA0TIOTMUECKUN, ITUTOJIOTHUECKUM, MOJIEKYISIPHO-T€HETUYECKHI.

JdeMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumuenko, H. B. TumodeeB-PecoBckmuii.

Tabmuie! u cxembl: «MeToIbl TeHETUKIY, «CXeMBbl CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00bEKT TCHETHISCKUX UCCICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpas3us
rUOpUIIOB TEpBOTO MOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciueryieHus mpusHakoB. [{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

AHanusupyroliiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEIOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHKH.
JluruOpugHoe cKpemuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacJieI0BaHus NpU3HaKoB. L{urosornyeckne 0CHOBBI AUTMOPUIIHOTO CKPEIUBAHMSIL.

CueruieHHoe HacneoBanue npusHakoB. Pabotel T. Moprana. CrerieHHoe Hacle0BaHue
I'€HOB, HapyILIEHUE CLEIUICHUS] MEX/1y FeHaMU. XpOMOCOMHasl TEOPHsI HAaCJIeCTBEHHOCTH.

I'enetnka nosa. XpoOMOCOMHBIM MEXaHU3M OIpENENIEHUs IMoJjla. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHblif M TreTeporaMeTHbIi moja. ['eHeTmueckas CTPYKTypa IOJIOBBIX
xpoMmocoM. HacnenoBanue npu3HaKkoB, CLEMJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cuctema. llnefloTponus — MHOXKECTBEHHOE [EHCTBHE IeHa.
MHOX€ECTBEHHBIM ayuienu3M. B3auMoOIeNCTBUE HEAIENBbHBIX TI'eHOB. KOMIUIEMEHTapHOCTb.
Onucras. [Tosmmepust.

I'eneTnueckuii KOHTPOJIb Ppa3BUTHUA DPACTEHUM, JXMUBOTHBIX M UEJIOBEKAa, a TaKKe
(GU3MOJIOTHYECKUX MPOIECCOB, TMOBEJNEHWs M KOTHUTHBHBIX (yHKuuil. [‘eHermueckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3MBbl B3aUMOACHUCTBUS «XO35MH — Mapa3uT» U «XO3iUH —
MUKpOOHOMY. ['eHeTHUecKne aceKThl KOHTPOJIA U U3MEHEHUs Haclle[CTBEHHOW HH(OpMaIu B
MIOKOJIEHUSAX KJIIETOK U OPTaHHU3MOB.

JdeMoHcTpanuu



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

Tabmuuer u cxemsl: «llepBbiii 1 BTOpoOil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyoliee ckpeuuBanuey, «HenomHoe noMuHupoBanuey, «CLENIEHHOE HACIE10BaHue
MIPU3HAKOB y Apo30¢uis», «I'eHeTnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», « MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBaHue: MOJENb ISl JEMOHCTPAIMKA 3aKOHOB €AMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI M PACIICIICHUS IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOTIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBaHUs PU3HAKOB,
CBETOBOM MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
JPO30(UITBIY.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEePHOCTH U3MEHYHBOCTH

B3aumopneiictBue reHoruna u cpeasl npu GopmupoBaHuu (enoTuna. M3mMeHYHBOCTH
npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE TNpPU3HAKU. Buabpl  HM3MEHYHUBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas U3MeHUYUBOCTh. Ponib cpeabl B (opmupoBaHHM MOIUGUKALNOHHON
n3MeHunBoct. Hopma peakuuu npusHaka. BapuanmoHHbsIl psii M BapuanuoHHas Kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

l'eHoTununueckas wW3MEeHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKONM W3MEHUYMBOCTH. Bubl
FeHOTUITNYECKON U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYUBOCTH. POjb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOTI0 pa3Hoo0pas3us
B MpEJENax OJHOIO BUAA.

MyranyoHHass W3MEHYUMBOCTb. Buabl MyTanui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHBIE MYyTalUWU. SnepHble W LMUTOIJIA3MATHUYECKHE MYyTalUu.
Comarnueckne W MojoBble MyTauuu. [IpuyunHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAILMOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHumBocTH (H.M. BapwiioB). BHesnmepHass W3MEHUMBOCTh W
HAaCJEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmupl 1 cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaudUKalMOHHAs W3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «['eHeTmyeckue
3a00JieBaHUS YeNlOBEKay, «Buabl MmyTanuiiy.

OO6opynoBaHue: >KHMBble M TepOapHble SK3eMIUIIPbl KOMHATHBIX PAacTeHUH, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BUIAMHU U3MEHYMBOCTH.

JlabopaTopuasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
N3MEeHUMBOCTH. [TocTpoeHne BapuallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eHeTnka yesioBeKka

Kapunorun uenoseka. MexayHapoaHas IporpaMMa HCCIENOBAaHUS TI'€HOMAa 4YEJIOBEKA.
Metoapl M3ydyeHHs] TEHETUKU YeJIOBeKa: I'eHealornYecKuid, OJM3HELOBBIN, IIUTOr€HETUYECKHH,



MOMYJISLIMOHHO-CTATUCTUYECKUN, MOJIEKYIsipHO-TeHeTnueckuii. COBpeMEHHOE OIpeseiieHue
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4KCIie ¢ moMoibto [T1{P-
aHasn3a. HacnenctBeHnHble 3a00s1€BaHNs YeslOBEKA. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
bone3nn ¢ HacnmeACTBEHHOM MpPEApPacONOKEHHOCThI0. 3HAYEHUE MEAUIIMHCKON TEHETHUKHU B
MPEAOTBPAIICHUA M JICYCHUH TEHETUYECKUX 3a00JIeBaHUU uemoBeKka. MeauKo-TeHEeTHUEeCKOoe
KOHCY/IbTHpOBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETHYECKOTO Ipy3a». DTHUYECKUE aCIEeKThI
HCCIIEIOBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (GakTOphl TOBBINICHHON YYBCTBUTEIHHOCTH YEIOBEKA K (DU3NYCCKOMY U
XUMHUYECKOMY 3arpsA3HCHUIO OKpYXKaIled cpeabl. l'eHerndeckas IpeapacrosioKeHHOCTh
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupl u cxembl: «Kapuotumn denoBeka», «MeToabl W3yYeHUS TEHETUKH YEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTtaBieHre U aHAJIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3sMoB

JloMecTukanusi U CeJeKUHUs. 3apOXKICHUE CENEKIMU W JToMecThkanuu. Yuyenue H. .
BasuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Ponb cenexuuu
B CO3JaHUM COPTOB pacTeHWd © Topoa KUBOTHBIX. CopT, mopoaa, ImTamMM. 3aKOoH
TOMOJIOTUYECKHUX PsIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3Hauenue mis
CEJICKITMOHHOMN pabOTHI.

Metobl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTYyaTbHBIN.
Dtanbl KOMOMHAIIMOHHOW celieKnuu. VcnblTanue mpou3BoAMTeNIed 1o moroMcTBy. OTOOp MO
TEHOTHUITY C MOMOIIBIO OLEHKU ()EHOTUIIa MOTOMCTBA U OTOOP IO FEHOTHUITY C MTIOMOIIBIO aHAJH3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJEKIIMOHHOW paboThl. PamuannoHHBIN U
XMMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KyJbTYpHBIX (OpPM OPraHu3MOB.
Hcnonb3oBaHue TE€HOMHOTO peJakTUpOBaHHs M MeToJoB pekoMmOuHaHTHbIX JHK mns
MOJYYEHUS UCXOTHOTO MaTepuaia sl CEJIeKIUU.

[lonyuenune mnonuruionnoB. BuyrpuBuaoBas rulpuauszanus. bau3kopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuauHr. HepoacTBeHHoOe ckpeluBanue, win ayropuaunr. ['eteposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JloCTHMKEHHS CeNeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAS peGONIOYUSLY.

CoxpaHeHHe U U3YYEHHE T'€HETUYECKUX PECYpCOB KYJbTYPHBIX PAaCTEHUW U UX IJUKUX
poauyelt A co3JaHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUcie ¢ NPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIIe008aHUL, Nepedosblx udei u
NnepcneKmuBHbIX MexHON02U.

JdeMoncTpanuu

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

Tabmuiet u cxembl: «L[eHTpBI MPOUCXOXKAECHUS U MHOTO00pa3us KyIbTYPHBIX PACTCHHI,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CEeleKUUun»,
«Otnanénnas rudbpuanzanusy, «MyrareHes3y.



JlabopaTopHasi padora «/3yueHue COpTOB KyJIbTYpHBIX PAaCTEHHH M NOPOJ JOMAIIHUX
KUBOTHBIX».

JlabopaTopHas padora «/I3ydueHne METOJIOB CEJICKIIUU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHu».

Ikcekypenst «OCHOBHBIE METOJBI M JIOCTHIKEHUS CEJIEKLIMM PAaCTEHUH M KUBOTHBIX (Ha
CENIEKIIMOHHYI0 CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIJIMYHOE
XO035ICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo/10rust 1 CHHTeTHYecKasi 0M0JIOTUSA

OOBbeKTbI, HCIOJIb3yeMble B OHWOTEXHOJIOTMM, — KJIETOYHBbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHM3MBI, WX XapaKTEepUCTHKA. TpaJulMOHHAs OWOTEXHOJOTHA: XJeOOoIedYeHue,
MOJIyY€HUE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENUE. Mukpoouonorndeckuii cuate3. OObeKThbI
MHUKpPOOHOJIOrMYECKUX TexHoJorui. [IponsBoacTBo Oenka, aMMHOKHUCIOT ¥ BUTAMHUHOB.

Cozlanue  TEXHOJOTMH M  MHCTPYMEHTOB  LI€JICHANpPABIECHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C ILI€JIbIO MOJIY4YEHUS OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEvarourecs B pupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxeHepus. MeToJpl KylbTypbl KIETOK M TKaHEH pPacTEHUN WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuauzanus U coMaTudeckuit smOpuorenes. Mcnonb3oBaHue
TariOWJI0OB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeTOJ TpaHCIUIAHTAlUH SAEp
KIeTOK. Texnonoeuu 0300poenenus, KyIbMUGUPOBAHUS U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CenbCKOXO3AUCEEHHBIX KVIbIYD.

XpoOMOCOMHAasi ¥ T€HHasi UHKeHepusi. VICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeX JIHK. Cozoanue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTHYECKHE MpoOJeMbl TE€HHOU
VHXECHEPUH.

Menmununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIKU3, FTEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YeJIoBeKa JJIsi OLIEHKU COCTOSIHUS
ero 310poBbs. lcmonp30BaHME CTBOJIOBBIX KJIETOK. TapretHas Tepanus paka. 3D-
OuouHkKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3JaHMUSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTHM TpEXMEPHOTO OWONPUHTHHIAa U
ckaddonauHra s perieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BAaKIWH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
B0o30yauTeneit OPBU, ycraHOBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KMBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «l'eHHass HHXXEHEPUsI».

JlaGopatopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IIpakTnuyeckas padora «llosyueHrne MOJIOUYHOKHUCIBIX TPOTYKTOBY.

JKcKypeust «bHoTeXHOJIOTHS — BayKHEHIIasi MPOU3BOAUTENbHASL CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBmuBaeT TpPeOOBaHHS K pPE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOTpaMMbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME COCTABJIAIONINE: OCO3HAaHWE OOyJarOIIMMHUCS  POCCHHCKOW  TpakJaHCKOH
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH M CaMOONIPEICIICHHIO,
Hanuuue momugayuu K OOydeHUIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXIeHUH JTMYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJAULUNA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Ouosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCobHOCMU CMAagumb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTAThl OCBOCHUA NPOTPAMMEI 110 OnoIornu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMU LCHHOCTAMMU, NPHUHATBIMA B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEJCHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUSA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3WNUM JIMYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHSI K 3aKOHY M TNPABOTOPSAKY, YENOBEKY TpyJa M CTaplieMy MOKOJICHHIO, B3aUMHOTO
yBaXeHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HACIE€OUI0 W TpaJulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHMS yueOHOTro npenMera «buonaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMNBITAa JESITENIbHOCTH B MPOLECCE pealn3allii OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN IE€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHMS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHME CBOUX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBa)KEHHUE 3aKOHa U
MIPaBOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpENeNIATh COOCTBEHHYIO TO3MLMIO IO OTHOLICHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HU U OOBSICHATH €€;

YMEHHME y4YUTBIBATh B CBOUX JCWUCTBUSAX HEOOXOJAMMOCTh  KOHCTPYKTUBHOTO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMH yOEXKICHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBINIOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OIIIIOHEHTOB MPU OOCYKJIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJIEPKAHMS;

TOTOBHOCTh K TYMAaHUTApHOUN M BOJOHTEPCKON eI TENLHOCTH;



2) N1aTPMOTHYECKOTO BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, ropAocTty 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIbTYpY, IPOLLIOE ¥ HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACICIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
JTOCTIKEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAYCHUST OMOJIOTHH B TIO3HAHWN 3aKOHOB MPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTD K CITY)EeHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OYAyILIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOJUTENSM, CO3JaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTMYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KaueCcTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MOHUMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (370pOBOE MUTAHHE,
coOroieHre TUTMeHUYECKUX MPaBWJI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNH U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYATbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TMOCIEACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOICHHS alKOToJs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh ~ WMHUIIMHPOBATh, IJIAHUPOBATH W CAMOCTOATEIBHO  BBITIONHATH  TaKYHO
NEeSTENbHOCTH;

HMHTEpEC K pa3jMyHbIM cdepaM MNpoQecCHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIH BBIOOpP Oynymiet mpodeccuu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K 0Opa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSHKEHUU BCei
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



IKOJIOTHYECKHU 11eIecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS 3KOJOTHYECKOW KyIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXHBIX MOCJIEJICTBUI JIJIsl OKPYKAIOIIEH Cpe/ibl;

OCO3HAHUE TJIOOAIBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh HMCIIOJIh30BaTh MPUOOPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS M YMCHHUS
MPU PEIICHUHU TPOOJIEM, CBS3aHHBIX C PAMOHATBHBIM IMPUPOJIOTIOIB30BAHHEM (COOIIIOICHNE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHochepsl);

AKTUBHOE HEMPHUSATHUE JIEHCTBHM, NMPUHOCSIIUX BpEI OKPYKAIOIIEH MNPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE YKOJIOTHYECKHE TOCIEACTBUS MPEIPUHUMAECMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIPHOW, KOMMYHMKATUBHOM W COLMAIBHOM MpaKkTHUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH IKOJOTHYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JMajJore KYIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE S3BIKOBOUM M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MMOHMMaHKE crenupuKn OUOJIOTHM KaK HAyKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO IMpeICTaBiIeHHs] 00 OKpYy>KaloLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M O0O0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobiieM COXpaHeHUs IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OWOJIOTHU JJIi COBPEMEHHOW IUBMIIM3AIMK: 00eCreUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOieMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTeH BBIXOJA U3 III00ATbHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOHdMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIO0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHON TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHajuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHUH, yMEHHE JelaTh 00OCHOBAaHHbBIC
3aKJIIOUEHUSI Ha OCHOBE HAy4yHBIX (DaKTOB U HMEIOIIUXCS [aHHBIX C MENbI0 IMOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OMOJOTHYECKUE 3HAHWUS s PelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBJISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMIOJYyYCHHIO HOBBIX 3HAHUN 1O OHOJOTUM B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSMHU.



METAIIPEIJMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «bUOJIOTHs» BKIFOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIICHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MHUPa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHKNE, HAOIIOJNCHNE, M3MEPEHHUE, SKCIICPUMEHT M JPYTHe); yHUBEpCabHBIC
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAIOIINE
dbopmupoBanre (HYHKIIMOHATBEHONW TPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIIMH OOYYaronIuXcs;
CIIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITNHAPHBIE,
MHPOBO33PCHUYECKUE 3HAHUS W YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS B TIO3HABATEIHLHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wuszydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocst OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIE ydeOHBIE NEHCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAIbHBIC Y4YeOHBIC JCHCTBHS, PpETYISATHBHBIC YHHBEpPCATbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MeTanpeMeTHbIe Pe3yJbTaThl OCBOCHHUS IMPOTPaMMBI CPEIHETro OOIIero o0pa3oBaHUS
JOJIKHBI OTPAXKATh:

OByaieHHe YHUBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JIOrHUecKHe JeiicTBUA:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaruu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBLAETATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMU MOHITUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUU HX JOCTHXKEHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEJISIMU;

WCIO0JIb30BAaTh OHOJIOTHMYECKUE MOHATHS JUIsl OObACHEHUS (PAKTOB U SBJICHHUM KUBOM
MIPUPOJIBI;

CTpPOUTH JIOTUYECKUE pacCyXAeHHs] (MHIYKTUBHbIC, JACIyKTUBHBbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHSITh CXEeMHO-MOJIEJIbHBIE CPEJCTBA AJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUYHUKAX;

paspabaThiBaTh IJIaH PELISHUS MPOOIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTH, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TPOOIIeM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKUX 331249, TPUMECHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUsS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJCTh HAYIHOW TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0OpPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISBIISITE TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a1ady, BBIIBUTATH
TUTNOTE3y €€ pelIeHHs, HaXOIUTh apTryMEHTBI JUISl JIOKA3aTelIhCTBA CBOWX YTBEPIKICHUH,
3aJIaBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4dl pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBAThH MPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYSCKyH0 oOnactu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTYCKAIOIINE aTbTCPHATHBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MHPOpManmu (TEKCTe Y4eOHOro mocoOus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VHTepHEeTE), aHAIM3WPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTAaBICHHS, KDUTUYECCKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;

(dbopMynHpoBaTh 3alpochl U TNPUMEHATH pPa3IUUHBIE METOIBI TPH TOMCKE M OTOOpE
onosornyeckoit nHGopMaIu, HeoOX0IMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 33/1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TUarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBINH SI3bIK B KAyeCTBE CPEACTBAa MPU pPaboTe ¢ OHOJIOTHMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUECKUE, (U3MUSCKHE M MATEMATHYCCKHE 3HAKHM M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJNb30BaTh M TpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKUE CPEIICTBA HATJISHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHUA U 3alIUTHl  MHPOpPMAIMK, HWH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH AeliCTBUSIMH:

1) oOmenue:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BCEX cdepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOTe
WIH TUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATH
CYXJCHUS OTHOCHUTEILHO BBHITIONHEHHUS TMpeIiaraeMoil 3ajadd, YYUTBIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(PIIMKTHBIX CUTYAIMH, YMETh CMITr4aTh KOH(QIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CpPEICTB.

2) coBMecTHas 1eiTeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
peleHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS NpHU peLIeHUH yueOHOM 3a1auu;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTMKEHMIO: COCTAaBIATH IUIAH JIEWCTBUM, PACHPEACNISATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OUOJIOTMUECKUE 3HAHUSA JUId BBIABICHHMS NpoOJIeM U HX pEUICHHS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKAaX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3O0POBBIO M 3J0POBBIO
OKPYKAOILUX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOI 3pyIUIIMU B PA3HBIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJITATOB LIEJISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,
YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHUS 10 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB IEATEIBHOCTH;
3) npuHsATHE ce0s M APYrux:
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.
HNPEIMETHBIE PE3YJIbTATHBI

[IpenMeTHbIe pe3yabTaThl OCBOEHHUS COJepkKaHus ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE OPHEHTHUPOBAHBI Ha o0ecreueHue npoGuiibHOro 00ydeHus 00ydaronnmxcs
ouonorun. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMHM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEPHpPETAalMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JEeSITEeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W MX NPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenMeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJH OMOJOTUHU B CUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIBHOTO MTPUPOIOTIONB30BAHMS, O BKIIAJE POCCUNCKUX U 3apyOexKHBIX
y4€HBIX B pa3BUTHE OHOJIOTHH;

BJIQJICHUE CUCTEMOW OMOJOTMYECKHUX 3HAHHM, KOTOpas BKIIOYAeT: OCHOBOIOJArarolue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboym3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, H3MEHYHBOCTh, POCT U Pa3BUTHE),
ouosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetinena, P. Bupxosga,
XpOMOCOMHasi Teopus HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o nieHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMIT), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOr0 MOKOJIEHHS, paCUIeIIEHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAIOB B HaCIeNCTBEeHHOW wusMeHunmBoctu H. W. BaBunoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIIOJIB3YEMbIX B OMOJOTHYECKHUX
HCCIIEIOBAHUSX KUBBIX 00BEKTOB (ONHCAHNE, U3MEPEHHE, HAOIIOICHHE, SKCIIEPHUMEHT);

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, rpuOOB, pacTeHuUH,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUS] OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIBHOCTH, IPOTEKAOIUX B OpPraHU3Max pacTEeHUH, JKUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALLIEHNs SHEPTHH,
Opo>keHHsl, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIOB NMUTAHUSA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpHoreHe3a, NOCTIMOPHUOHATIBHOTO Pa3BUTHS, PA3MHOXKECHHUS,
WHAMBUIYAIBHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aUMOCBS3H MEXIY OpPraHOMJAMM KJIETKH M HUX (DYHKIHAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX QYHKIUSIMHU, MEXKAY OpPraHaMH U CUCTEMaMHU OPTraHOB Y
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M HMX (YHKIHMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHE, MEXIY dTanaMyd OOMEHA BEIIECTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
[UKJIOB OPraHU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHUS, TEHOTHIIOM U (EHOTHIIOM,
¢deHoTunom u pakropamu cpensl OOUTaAHHUS;

YMEHHUE BBISBIATH OTIUYUTENIBHBIC NMPH3HAKH JKUBBIX CHUCTEM, B TOM YHCJE PACTCHHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUTS TOKA3aTEeIbCTBA POJCTBA OPIraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIT;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATh IPUYNHHO-CIICCTBEHHBIC CBS3U
MEXJly HCCIEAYEeMBbIMH OHMOJIOTHYECKMMH MPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHUH TTOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue paboThl, cOOMI0aTh MpaBuUiia IpU
paboTe ¢ yueOHBIM U JJa00PaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBHTaTh THIIOTE3bI, TPOBEPATh WX OKCIEPHUMEHTAIBHBIMH CPEICTBAMH,
(bopMymHpys 1ENb UCCIIETOBAHMS, aHATU3UPOBATH MOJTYICHHBIC PE3YIIbTATHI U JeTIaTh BEIBOIBL;

YMEHHE y4acTBOBaTh B y4EOHO-HMCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHU H
MEIUIMHE, TPOBOAMMON Ha 0a3ze IIKOJBFHBIX HAYYHBIX OOMIECTB, W IyOJMYHO TIPEICTABIATH
MOJTyYCHHBIC PE3YIIbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHE OIICHWBATh JTHYECKHE AacleKThl COBPEMEHHBIX WCCIEIOBAaHUKH B 00JacTh
OMOJIOTMM M MEAMLMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPaBICHHOE
M3MEHEHHE TeHOMA U CO3JJaHie TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATH OCO3HAHHBIN BBHIOOP Oyaymiel mpohecCuoHaIbHON IeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIILCKOTO XO35HCTBA, MUILEBOI
MIPOMBIIIJIEHHOCTH, YIAyOlsiTh MO3HABAaTENbHBIM WHTEpEC, HamnpaBlIeHHbIH Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH NpodecCH U TMPOJOJDKEHHE OHOJIOTHUYECKOro oOpa3oBaHUS B
OpraHu3aIusaX CpeHero NpodeccuoHalIbHOTO U BBICIIET0 00pa30BaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacon DJIeKTPOHHBbIE
Ne (uudgpossbie)
i HanmenoBanue pa3iaesioB U TeM NPOrpaMMbl Beero KoHTposibH IpakTHyeckue 06pazoBaTebH
ble padoThI padoThI BIe PECYpPCDI
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yYEHUE
3 buonorus kneTkn 0.5
4 XHUMHUYECKash OpraHu3anys KIeTKN 10 1
5 Crpoenue u GyHKINUU KIETKU 2
6 OOmeH BelecTB U MpEeBpaIeHUe YHEPTUHU B KIIETKE 1
7 HacnencrBennas nadgopmanmst u peaausanus e€ B KIETKE 0.5
8 JKU3HEHHBIN IUKIT KIETKA 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKka O HACIEACTBEHHOCTH U U3MEHUMBOCTHU ) 0.5
OpraHu3MOB

12 3aKOHOMEPHOCTHU HACIIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTHU U3MEHYUBOCTH 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenekuysi OpraHu3MoB 4 1
16 buoTtexHonorust u cCHHTETHYECKask OMOJIOTHS 4
17 PesepBHOE Bpems 1
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

buonornsa xak koMIniekcHas HayKa U KaK
4acTh COBPEMEHHOTO OOIIIECTBA

JKuBrle cucTeMBbl U UX CBOMCTBA

ypOBHeBaSI OopraHHU3alua )XUBBIX CUCTEM

WcTopus OTKPBITHS U NU3Y4EHUS KIETKU.
Kiterounas teopus

MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTrueckas padoTa
«/3ydeHne MeToI0B KJIIETOYHON OMOJIOTUH
(xpomatorpadus, anexTpodopes,
muddepeHnnanbHOe NEHTPUPYTUPOBAHUE,
[I1IP)»

0.5

XUMHAYECKHAH COCTAB KIIETKU

MI/IHepaJ'ILHLIC BCIICCTBA KIICTKU, UX
OuoJioruyeckas POJIb

OpraHquCKHe BCIICCTBA KIICTKHU — OenKu.

JlaboparopHas paboTta «OOHapyx eHHE
OETTKOB C TIOMOIIIbIO KaYeCTBEHHBIX
peaxkuuin

0.5

CoiicTBa, K1accupukanys u GyHKIUH
OenkoB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
yTJIEBOIbI

1 Oprannyeckue BenecTBa KIeTKH —

JIUTIAJTBI
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlaboparopHuas padota «lccrnenoanne 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JInYHbIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
T€HOMUKH, TPAHCKPUTITOMUKH, TPOTECOMUKHI

15 MeTto1bl CTPYKTYpHOH OHOTOTHH

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

17 [IpakTuueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIIETKH.

19 [IpakTuueckas padota «3ydeHue 0.5
JBUKEHUSI LINTOIJIA3MbI B PACTUTENIbHBIX
KJIETKaX»

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKHU:

20 MUTOXOHAPUH, mnacTuabl. Jlabopartopuas 0.5
pabota «/ccrnenoBanue mia3mMosn3a u '
JIETIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HemeMmOpanHbie OpraHou/ bl KIETKU

22 Crpoenue u GyHKIUH 7pa




23

CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK
aykapuoT. Jlaboparopnast pabota
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHHu3MOBY

0.5

24

ACCUMWISIIAA U TUCCUMUISIIASL — JIBE
CTOpOHBI MeTabou3Ma. Turbr oOMeHa
BemecTB. JJaboparopnas padoTa
«M3ydenune KaTaTuTHIECKON aKTHBHOCTH
(hepMeHTOB (Ha MpuMepe aMuiIasbl WK
KaTaJiasbl)»

25

depMeHTAaTUBHBIN XapakTep peaKuui
KJIeTOUHOTO MeTabonu3ma. JlabopaTopHas
paborta «3ydyeHue ¢pepMeHTATUBHOTO
paciienieHus IepoKCuaa BOJA0Opoia B
PaCTUTENIbHBIX U )KMBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpBI U OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THIT 0OMEHa BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas padoTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE3a

0.5

30

AnHaspoOHbIe opraHu3Mbl. Buibl OposxeHwusl.
Jlaboparopnas pabota «CpaBHEeHHE
MIPOIECCOB OPOKCHUS U IBIXAHUSD)

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHYECKOro oOMeHa

32

DOHeprust MEMOpPaHHOTO TpaIueHTa
npoToHoB. Cunte3 AT®: paboTa




npoToHHOU AT®-cuHTa3bI

33 Peakuuu MaTpu4HOro cuHTE3a
34 Tpanckpunuus — matpuunslil cuaTe3 PHK
35 Tpancsius u e€ sTanbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opranu3zaiys reHoma y IpoKapuoT u
JyKapuoT
18 MouiekynspHble MEXaHU3MBbI SKCIIPECCUH
TEHOB Y 9YKapHuoT
Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU U
39 oOnuratHele napasuTsl. [IpakTuueckas 0.5
pabota «Co3iaHre MoJIeNId BUPYyCa»
40 Bupycuble 3a0051eBaHus YenoBeKa,
YKUBOTHBIX, PACTCHHI
41 HanorexHomornu B OMOJIOTUN U MEIUIINHE
42 JKW3HEHHBIN LUK KIETKA
43 Marpuunsiii cuntes JJHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpernaparax»
45 Jlenenue KI€TKH — MHUTO3
Tuns! kietok. KaproknHes 1 IUTOKUHES.
46 JlaGopatopHas pabota «HaGmoieHue 0.5
MUTO3a B KJIE€TKaX KOHYHMKA KOPEelIKa JIyKa
(Ha TOTOBBIX MUKpPOTIpENapaTax)»
47 Perynsus )KxM3HEHHOTO IIUKJIA KIETOK




48

Opranusm Kak eIMHO€ LIETI0e

Tkanu pacrenuii. JlaboparopHas padora

49 . - 0.5
«M3ydeHnne TkaHeH pacTeHUI»
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaboparopHas padota «/3yueHue TKkaHeH 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

51 paborta «M3yyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBuKeHre opraHu3MoB

54 [Intanue oprann3zMoB

55 [IuTanue MO3BOHOYHBIX KUBOTHBIX.
[MumeBaputenbHas cucTeMa 4eaoBeKa

56 JlpIxanue opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
YeloBeKa

58 TpaHcnopT BelEeCTB y OpraHUu3MOB

59 KpoBenocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YEIIOBEKa

60 Brinenenue y opranusMoB

61 3amura y OpraHu3MoB

62 NMmyHHas cuctema ueaoBeka

63 PaznpaxxuMocTs U perynsnus y
OpraHu3MOB

64 ['ymopanbHas perymsius 1 SHIOKpUHHAs

CHUCTEMA )KMBOTHBIX U YCJIOBCKA




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

66

[TosoBOE pa3zmMHOKEHNE

67

Meiios

68

I'amerorenes. OO0pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHast pabota
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA
TOTOBBIX MHKpOIIpEIapaTax»

0.5

69

WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3

70

3akiiajika OpraHoB U TKaHEW U3
3apO)IBIHIeBI)IX JINCTKOB

71

Poctu Pa3BUTUC )KUBOTHBIX.
JlabopaTtopHnas pabota «BrIsiBeHne
MIPU3HAKOB CXOJCTBA 3apO/IbIIICH
MTO3BOHOYHBIX JKHBOTHBIX)

0.5

72

Pa3zmHOXeHue 1 pa3BUTHE pAaCTCHUH.
JlaboparopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOKEHHUSI BBICIIUX PACTCHHUI

0.5

73

I/ICTOpI/IH CTaHOBJICHUA U pa3BUTHUA
T'CHCTUKH KaK HaAYKH

74

OcCHOBHBIE IOHATHS U CUMBOJIbI T€HETHKH.
JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYCCKUX HUCCIICAOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEIOBAHUS
IpU3HAKOB. MOHOTHOpUHOE
ckpemrBanue. [Ipaktuueckas pabota
"N3yueHue pe3yiabTaToB MOHOTMOPHUHOTO
CKpeLIMBaHus y Apo30¢uist"

0.5




HI/ITOJIOFI/I‘ICCKI/IC OCHOBBI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIUBaHUS

77 Amnanusupyrouiee ckpeniuBanue. Hernomnnoe |
JOMUHUPOBaHUE
JuruOpuiHoe CKpeIIBaHue.

73 [TpakTudeckas pabora «3ydcHue | 0.5
pe3ynbTaTOB JUTHOPUAHOTO CKPEIIUBAHUS '
Yy ApO30(HITBI»

79 [{utonornyeckre OCHOBBI TUTHOPUTHOTO |
CKpEITUBaHMS

80 CuemieHHOE HAcJIeI0BaHUE TPU3HAKOB 1

81 XpOMOCOMHasi TEOPHSI HACTIECTBEHHOCTH 1

82 I'enmernka moma 1

83 T'eHoTHO Kak IEJIOCTHAS cUCTEMA 1

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS |
pacTeHuH, )KUBOTHBIX U YEJIOBEKA

25 M3MeHYnBOCTb MpU3HAKOB. BHibl |
H3MEHYHUBOCTH

86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuanuoHHblil psii 1 BapuallMOHHAs
kpuBas. JlaboparopHas padoTa

g7 «MccnenoBanue 3aKOHOMEPHOCTEH | 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH. '
[TocTpoenne BapUallMOHHOTO psiAa U
BAPUALIMOHHON KPUBOI»

28 I'eHoTHIIMYECKasT N3MEHUUBOCTb. |

KomOuHaTHBHAsI N3MEHYUBOCTD




&9

MyranuoHHast U3MEHUYUBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
Ipo30(hriIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTal[MOHHOTO IIpoIiecca.
OnureHeTHKa U SIUr€HOMUKA

91

I'enernka yenoBeka. [Ipakruyeckas pabora
«CocTaBiieHHe U aHAITU3 POJIOCTIOBHOI»

0.5

92

MeTtoapl MEQUIIMHCKOI T'eHETUKU

93

3HaquI/Ie MeHHHHHCKOﬁ TCHETHUKU B
Hpe)IOTBpaHIeHI/II/I " JICHCHUHU IT'CHECTUYCCKUX
3a00JI€BaHUI YETOBEKA

94

OcCHOBHEBIE TOHATHUA CCJICKIINU.
JlabopaTtopHnas paborta «3y4yeHne copToB
KYJIBTYPHBIX PACTCHHIA U TIOPOJ] TOMAIIHUX
YKUBOTHBIX)»

0.5

95

MeTomp! ceneKIMOHHON PabOTHI.
JlaGopaTtopHas pabota «/3yyeHrue MeTo0B
CEJICKIIUU PaCTCHUI

0.5

96

JlocTrKeHUs CeNEeKIMU PACTEHU 1
KUBOTHBIX. [IpakTHueckas padboTa
«IIpuBUBKa pacTeHHI»

97

COXpaHCHI/Ie, HU3YUYCHHC U NCII0JIb30BAHNUC
TCHCTUYCCKUX PECCYPCOB

98

buorexHonorusa kak HayKa 1 0Tpaciib
IIpOU3BOJACTBA. HpaKTI/I‘ICCKaH pa60Ta
«I/I3yquHe 00BEKTOB OMOTEXHOJIOTHI

0.5

99

OcHoBHBIC HaITpaBJICHUA CHUHTETUYECKOH




OUOJIOTUU

100 XpOMOCOMHAsl U T€HHAsl HHKEHEepUs 1
101 MenunuHcKiue OHOTEXHOIOTUH 1
102 Pesepsubiit ypok. IloBTOpeHue, |
000011eHNEe, CUCTEMATH3AINS 3HAHAN
OBILIEE KOJIMYECTBO YACOB IT
. CTBO FACOBTIO 102 13.5

[TPOTPAMME










YYEBHO-METOJIMYECKOE OBECIEYEHUE OGPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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