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MNOACHUTEJIbHASA 3AIINCKA
[Iporpamma mo yueGHOMY mpenmery "buosorus" (mamee - OHONOTHS) HA YPOBHE CPEIHETrO
obmiero oopazoBanus paspadborana Ha ocHoBe DepepanbHOro 3akoHa OT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mpero aBaHus
yuebHoro npeamera «bHonorus» U OCHOBHBIX TMOJIOKEHUH (enepanbHOi pabodel mporpaMMel
BOCITUTAHMSL.
VYuebnblii npenmer «buonorus» yriyonénnoro ypoBus uzydenus (10—11 xmaccer) sBisieTcs
OJIHUM W3 KOMIIOHEHTOB IpeaMeTHOU oOnacth «EcTecTBeHHO-HaydHbIe TpeaMeThn». CorIacHo
nojoxenusm OI'OC COO npoduibHble yueOHbIE TPEAMETHI, H3ydaeMble Ha YriyoJ€HHOM
YpOBHE, SBISIOTCA crnocoboM muddepennnanu oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa30oBaHUs W MPU3BAHBI 00ECIICYUTHh PEEMCTBEHHOCTh MEXKY OCHOBHBIM OOIIMM, CPEIHUM
o01muM, cpeTHuM MpodeCcCHOHATBHBIM M BBICIIMM 0Opa3oBaHHEM. B TO ke Bpemsi KaxIblid U3
THX YYEOHBIX TPEIMETOB JIOJDKEH OBITh OPUCHTHPOBAH Ha TPUOPUTETHOE pEIICHUE
00pa30BaTeNIbHBIX, BOCIIUTATEIBHBIX M Pa3BUBAIOIINX 3ajad, CBS3aHHBIX ¢ MpodopHeHTAIueH
oOyuaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4dHOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEAWIIMHOM, SKOJOTHEW, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.
[Iporpamma mo ydeOHOMY mpenmery "buomorus" naér mpeacTaBlieHHE O IEIW W 3aJadax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapUaHTHOE) TPEIMETHOE COJepXkaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs YyueOHOTO MaTepuaia
C y4€TOM MEXIIPEIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme mo OWOJOTHH peain30BaH MPUHIIUIL
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Onmaromaps 4yeMy IPOCMAaTpPHUBAETCSl  HANPABICHHOCTh HAa  IOCIEYIOIIEE  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUW, OPHEHTUPOBAHHBIX HAa (OPMUPOBAHHE €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, SKOJOTUYECKOTO MBIIUJICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTHHM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoro mnpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TUIaHUPYEeMBIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pe3ynprataM o0OyueHus U B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
JESITebHOCTH OOYy4alolIMXCcs MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYEecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o01ero oopa3oBaHusl.
VYueOupiii mpenmer «buosiorus» Ha YpoBHE CpeaHero ooOmero o0pa3oBaHHs 3aBepIlaeT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMpPEHUE U YIIIyOJeHUE 3HAHUI
oOyuaromuxcs O JKMBOM TPHpPOJE, OCHOBAX MOJIEKYISAPHON U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUHA U OMOJIOTUU Pa3BUTHS, TEHETUKU, CEJNEKINH, OMOTEXHOJOTHH, IBOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.
Nzyuenune yueOHOoTO mpenmera «buonorus» Ha YrayOJeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJITOTOBKY OOy4aromuxcs K MOCIEIYIOINIEMY MOJY4YeHUI0 OMOIOornyeckoro oOpa3oBaHUs B
BY3ax M OpraHu3alusax cpeaHero mpodeccuoHambHoro oopasoBanus. OCHOBY €ro COJEp>KaHus
COCTaBIIIET CHUCTEMa OWOJIOTMYECKMX 3HAHWH, MONYYSHHBIX NpPU H3YUYEHUU OO0yJarOIIMMHCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMHM Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 xmaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, paCIIMPEHBI U YIITYOIEHBI



OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHOax, OaKTepusx, OpraHu3Me YeJIOBEKa,
Oo0mMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEACHUS
IIPUKIIATHOTO M TIOHWCKOBOI'O XapakTepa, KOTOpPblE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI AJIs
nocnenyomero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOJTYICHHBIMH O00YJaIONTUMUCS IPH H3YICHUH PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrtpykTypa mporpamMmsl 1o yueoHomy npeamety "buosorus” oTpakaeT CHCTEMHO-YPOBHEBBIN U
9BOJIIOIIMOHHBIM MOAXO0/bl K H3ydeHuto Ouosiornu. CorjacHO WM, H3y4yarOTCs CBOWCTBAa U
3aKOHOMEPHOCTH, XapaKTEpHbIE JJISl KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allUH, 3BOJIOLUU
OpPraHMYECKOr0 MHUpa Ha 3emJie, COXpaHEHHUs OMOJIOTHYECKOTO pa3sHOOOpa3us IUTaHeThl. Tak, B
10 kiacce W3y4aroTCs OCHOBBI MOJIEKYJSIPHOM U KIETOYHOW OHOJIOTHH, SMOPHUOJIOTUU U
OMOJIOTUM pa3BUTHSA, T€HETUKH U CEJIEKIIMHM, OMOTEXHOJOIMM WU CUHTETUYECKOH OuoJioruy,
AKTYQTM3UPYIOTCS 3HAHMS OOyYarolmuxcsi Mo OOTaHUKE, 300JI0THH, aHATOMHUHU, (PU3UOJIOTHUH
yenoBeka. B 11 kiacce M3y4aroTCs SBOJIOLMOHHOE YYEHHE, OCHOBBI JKOJIOTMM M YYEHHE O
ouocdepe.

VYueOHplii mpenmer  «buornorus»  mpusBaH  00ecleYUTh  OCBOGHHME  OOy4YarOUIMMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB U MpaBWI, JeXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISINH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHH, NMPUKIAJAHBIX acCMeKTax
Ouosnornueckux 3HaHWM. J[7s pa3BUTUS M NOJAJEp)KaHUS MHTEpeca oOydaromuxcsi K OMojoruu
Hapsy CO 3HAUUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJAEpKaHUHU MPOrPAMMBI IO
OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TOM WIM HWHOMI
obnacTu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B pEIICHHE Ba)KHEHIIMX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Lenp u3yuenuss yueOGHoOro mnpeamera «buonorus» Ha yriiyoa€HHOM YpOBHE — OBJAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allud >KUBBIX CHCTEM
pPa3HOro paHra u NpuoOpeTeHrue YMEHHUI HCIOIb30BaTh ATH 3HAHUSA B (JOPMUPOBAHUU MHTEpEca
K ompenenéHHoi obnactu nMpodecCHOHAIbHON EATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY Y4EOHOT0 3aBe/ieHus AJIsl TPOJOHKEHUs OMOJIOrHYeCKOro oopa3oBaHusl.

JlocTmkeHne 1enu uilydeHus: ydeOHoro mnpeamera «buoisiorus» Ha yriayOn€HHOM YpOBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOEHHE OOYyYaIONIMMUCS CHUCTEMBbl OHMOJIOTHUECKUX 3HAHHM: 00 OCHOBHBIX OHMOJIOTMYECKUX
TEOPUSIX, KOHIICTIHMAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX M MpaBUIaX, COCTABJISIONINX
COBPEMEHHYI0 €CTECTBEHHO-HAYYHYI0O KapTUHY MHpPa; O CTPOCHHH, MHOTOOOpa3uu U
OCOOCHHOCTSIX OMOJIOTMYECKHX CHUCTEM (KJIETKA, OpPraHu3M, MOMYMsus, BUIA, OHOreoleHo3,
6uocdepa); 0 BBIIAIOMINXCS OTKPHITHIX U COBPEMEHHBIX HCCIEI0BAHUAX B OMOJIOTUH;
O3HAKOMJIEHHE OOYYaloUIUXCs C METOJIaMU TO3HAHMS >KUBOM MPUPOJIBI: HCCIEAOBATEIbCKUMU
MeTOJaMH OHOJIOTHUECKUX HAayK (MOJIEKYISpPHOM M KIETOYHOH Ouosiornu, 3MOpPHUOJIOTUH U
OMOJIOTUM PA3BUTHSI, TEHETUKU M CENEeKIUH, OMOTEXHOJIOTMH M CHUHTETHYECKON OHOJOruy,
MAJIEOHTOJIOTUH, HKOJOTHH); METOJaMHM CaMOCTOSITEIbHOTO MPOBEAEHUS OHOJOIMYECKHX
ucciefioBaHuil B jabopatopuM U B Hpupoae (HaOiIoaeHHE, H3MEpeHHe, SKCIEepUMEHT,
MO/IETUPOBAHUE);

OBJIaZIcHHE OOY4alOIIMMHUCA YMEHMUSMHU: CaMOCTOSITENIbHO HaXOJUTh, AaHAJIU3UPOBaTh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIUKOW; yCTaHABIMBATh CBSA3b MEXKAY pa3BUTHEM OHOIOTHM U  COIMATBHO-



HSKOHOMHYECKUMH U SKOJIOTHYECKUMHU TPOOJIeMaMH YeJIOBEYECTBA; OICHWBAThH IOCIECACTBUS
CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpPY)KaloUle NpUPOIHON cpenae, COOCTBEHHOMY
3I0POBBI0 W 3/IOPOBBIO  OKPYXKAIOIIMX JIIOJIeH; OOOCHOBBIBATH M COONIONATH  MEPHI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€301acCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapakTepU30BaThb COBPEMEHHBIC HAyYHbBIE OTKPBITHUS B OOJIACTH
OHOJIOTHH;

pa3BUTHE Yy OOYyYaroIIMXCS MHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEM B mpoliecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEeH OHOJIOTHYECKOTO HCCIEIOBaHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICOBAHUM, pelIeHus] OWOJIOTUYECKUX 3a/a4, MOJACIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIIMTaHHE y OOy4aromuXcs [EHHOCTHOTO OTHOIICHHS K JKMBOM TPHPOJE B LEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM | SBJICHUSAM; (POPMHUPOBAHUE HKOJOTHYECKOW, TEHETHYECKOM
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJEC; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne OOyJaIOMIMMHUCS KOMIIETEHTHOCTH B PAIlOHAIBHOM MPHUPOONOIB30BAHUN
(coOmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOIO 3/I0POBBS M 3JI0POBBSl OKPYXAIOMIMX JIoeH (COOMIOIeHUS Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTUYECKHUX 3HAHUI M YMEHUN B TIOBCETHCBHOM JKHM3HU;

CO3JaHME  YCIOBUH Ui  OCO3HAaHHOTO  BbIOOpa  OOy4arOIIMMHCS  MHAUBHUAYaTbHOMN
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHIERyroIeMy MpodecCHOHATEHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO1ee yncIo 4acoB, OTBEACHHBIX HAa M3y4YeHHE OUWOJIOTMH Ha YriyOJEHHOM YPOBHE CPEIHETrO
obmero oopazoanus B 10 xiacce — 102 vaca (3 vaca B Hezlemo)

Ot60op opraHu3anMoHHBIX (OPM, METOJOB U CPEACTB 00yueHUs] OMOJIOTHH OCYIIECTBISETCS C
y4€ToM crneuu(UuKu ero cojJep>KaHus U HANpPaBIEHHOCTH Ha MPOJOJDKEHUE OHOJOTHYECKOTrO
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIET0 00pa30BaHuUs.
OO0s13aTeNIbHBIM  yCIIOBHEM MpU OOy4YeHHHM OHOJIOTMH Ha YrilyOJEHHOM YpOBHE SIBISIETCS
MpoBe/ieHHE J1a0OpaTOpHBIX U MpakTUYeckux pador. Takke yuyactue oOydaromuxcs B
BBITIOJIHEHUH TPOEKTHBIX M  y4eOHO-HCCIIENOBATENbCKUX PabOT, TeMaThKa KOTOPBIX
OTIpEIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MAaTepHabHO-TEXHUYECKHX PECYpCcOB U
MECTHBIX MIPUPOIHBIX yCIOBUH.



COZAEPXAHUE OBYUEHUA
10 KJIACC

Tema 1. buonorus kak Hayka
CoBpemeHHast Ouosiorusi — KOMIUIEKCHas Hayka. KpaTkas ucropus pa3Butus OHOJIOTHU.
buonorunueckue Hayku M u3ydaeMmble UMHU NpoOseMbl. DyHIaMEHTalbHbIE, MPHUKIAIHBIE U
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBaHMsI B OMOJIOTUH.
3nayenne OWOJIOTUH B (POPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHUHBI MHpA.
[Ipodeccun, csizanHble ¢ OWoNOTHEH. 3HaYeHHE OHMOJIOTMH B MPAKTUYECKOH AEATEIBHOCTH
YeJI0BEKa: METUIMHE, CEIbCKOM X035HCTBE, MPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IBL.
JlemoHCcTpanmu
[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basuios, H. B.
Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, J1. K. benses.
Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMu», «CrucreMa OMOJIOTHYECKUX HAYK.
Tema 2. J)KuiBble CUCTEMBI U X U3YUEHHE
XKusble cuctempl Kak mpeaMer u3ydeHus Ouosioruu. CBOMCTBAa KHUBBIX CHCTEM: €IMHCTBO
XMUMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CIIO)KHOCTh U YHOPSJOUYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, = CaMOOpraHU3alusi, CaMOBOCIPOU3BEICHHE, pPa3ApaXKMMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.
YpoBHM  oOpraHu3alMyd  JKUBBIX  CHCTEM:  MOJIEKYJISIDHBIM,  KJIETOYHBIM,  TKAHEBBI,
OpraHU3MEHHBIMH, MOMYJISIIUOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iponeccsl, npoucxoasmye B KHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH KUBOTO.
Kuznp kak ¢opma cymecTBoBaHUsI MaTepuu. Hayku, m3ydaroniue HUBble CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aLNH.
N3yuenne >kuBbIX cucteM. MeToapl Ouosiormueckoil Hayku. HaOmroneHue, H3MeEpeHwHe,
JKCIIEPUMEHT, CHUCTeMartu3auus, MeraaHanu3. lloHsTme o 3aBUCMMON M HE3aBUCHMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mpoBepka rumnote3. HyneBas
runore3a. [lonsarue BeIOOpKHU U €€ AocTOBepHOCTh. Pazdpoc B 6nonornueckux naHHbIX. OleHka
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB. [IpUUMHBI MCKAaKEHUS PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOIO TECTA.
JlemoHCcTpanuu
Tabnumpr u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «buonormdeckue cucrembn», «CBoicTBa
KUBOW MaTepun», «YPOBHU OpraHU3aLMM KUBOU NMpUponb», «CTPOEHHUE KUBOTHOU KIIETKH,
«TkaHum KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOIO OpraHusmay, «buoreoueHos,
«buocdepa», «MeToabl U3y4EHUS )KUBOU MTPUPOIBD.
O6opynoBanue: jabopatopHoe 00OpyHOBaHWE [UIsl TMPOBEIEHUS HAONIOACHUN, H3MEpPEHHI,
9KCIEPUMEHTOB.
Tema 3. buosorus kneTku
Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €IMHUIIA KUBOTO. VICTOpHUS OTKPBITUS KiIeTKH. PaboTh
P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos). OcHoBHBIE
IOJIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.
MeTonpl  MOJEKYISIpHOH W KIETOYHOW  OHOJOTHMHU: MHUKPOCKOMUS, Xpomarorpadus,
anekTpodopes, METoJ  MeueHbIX aroMoB, auddepeHumanbHOe  HEHTpU]YrUpoBaHHE,



KYJIbTUBHPOBaHUE KJIETOK. V3yueHune (DUKCHPOBAHHBIX KJIETOK. DJIEKTPOHHAS MHUKPOCKOTIHS.
Kondokansaas Mukpockonus. ButansHoe (IpmKU3HEHHOE) U3YYSHHE KIIETOK.
JlemoHCcTpanyu
[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. [llneiinen, P. Bupxos, K. M. bap.
Tabmuuer u cxembl: «CBETOBOH MUKPOCKOID», « DIEKTPOHHBIH MUKPOCKOT», «VICTOpHS pa3BUTHS
METOJIOB MUKPOCKOTIUI.
O0GopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKpPOIpENnapaTbl pPacTUTENbHBIX, KUBOTHBIX U
OaKTepUATBHBIX KIIETOK.
[Ipaktuyeckas paborta «l3ydyeHne METONOB KJIETOYHOH Owosioruu (xpomarorpadus,
anekrpodopes, muddepennuanpHoe eHTpudyrupoanue, [TLP)».

Tema 4. Xumnueckas opraHu3aius KIeTKH
XHAMHMYECKUHN COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMUKpPOIEMEHTHL. Boma u €€ ponp kak
pacTBOpUTEINS, peareHTra, ydacThe B CTPYKTYPUPOBAHUU  KIETKH, TEIJIOPETYJSIIUHU.
MuHepanbpHbI€ BEIIECTBA KIETKU, UX OMOJIOTHYECcKas poJib. Poib KaTHOHOB M aHHOHOB B KJIETKE.
Oprannydeckue BeNecTBa KIETKU. buonorndeckue noaumepsl. benku. AMHHOKUCIOTHBIN COCTaB
o0enkoB. CTpyKTyphl OenKOBO# MoJiekynbl. [lepBudnHas cTpykrypa Oenka, MENTHAHAS CBS3b.
Bropuunasi, TperuuHas, dYeTBepTHYHAs CTPYKTyphl. Jlenarypamms. CBoiicTBa OEIKOB.
Knaccudukanus 6enkoB. buonornueckue ¢pyukuuu 6einxon. [IproHst.
VYrneBoapl. MoHoOcaxapuapl, JMCAXapwbl, OJUTOCaxXapuibl U ToJmcaxapuasl. OOmuMi 1miaH
CTpOCHHS B (PU3UKO-XUMUYECKUE CBOMCTBA YIJIeBOI0B. bronornueckne QyHKIMH yriIeBOI0OB.
Jlunuget. TunpodunpHO-THAPOGOOHBIE cBOMcTBA. Knaccudukanus nunumos. Tpurimiepusi,
dbochomunuapl, BOCKH, cTepouibl. buomormueckue ¢yHkiuu aunuaoB. OOmmMe CBOWCTBA
OMOJIOTHYECKHX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBIKaHUIO, TTOTYITPOHHUIIAEMOCTb.
Hyxkneunosbie kuciotel. JIHK u PHK. CrpoeHue HyKIEMHOBBIX KHUCIOT. HyKiIeoTubI.
[Mpunnun komrmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crmpais.
Mecronaxoxaenue u ononornueckue Gynknuu JJTHK. Bunst PHK. ®yaknun PHK B knertke.
Crpoenune mosiekyabl AT®. Makposprudeckue cBsizu B Mojiekyne AT®. buosoruyeckue
¢byakuun  AT®. BoccTaHOBIGHHBIE TIEPEHOCYMKH, UX (GyHKOMM B KieTke. Jlpyrue
HYKJI€03uaTprdochaThI (HTD). CeKBEeHHpPOBaHHE JIHK. MeTto b1 T€HOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU.
CrpykrypHass Owuojorus: OHOXMMHUYECKHEe U OuMO(PU3NYECKHE HCCIEI0BaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMoJieKyl. MoaenupoBaHue CTPYKTYypbl U (YHKIHIA
OMOMOJIEKYIl U UX KOMILIEKCOB. KOMIIBIOTEpHBIN AM3aiiH U OpraHM4ecKuii CHHTE3 OMOMOJIEKYI U
WX HEPUPOIHBIX aHAJIIOTOB.
JlemoHcTpanuu
[Toptpetsr: JI. Ilomunr, Jx. Yorcon, ®. Kpuk, M. Yuikuuc, P. ®panknun, ®. Coanrep, C.
[Ipy3unep.
Juarpammsl: «PacnpeneneHue XMuMUUECKHX 3JIEMEHTOB B HEXXHMBOU mpupoae», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.
Tabnuie! u cxemsl: «llepuoanueckas TabIuIa XUMHYECKUX dIIEMEHTOBY, «CTpOEHUE MOJIEKYIIBI
BOJbI», «BemiecTBa B cocTtaBe OpraHu3zMoBy, «CTpoeHHE MOJNeKynabl Oenkay, «CTpyKTypbl
0enmkoBOM MoNeKynbl», «CTpoeHue MOIeKyNn yYriaeBoaoB», «CTpoeHHe MOIEKYNl IUIHUAOBY,
«HyxkienHoBbie KUCIOTHIY, «CTpoeHne Mosekysbl ATOx».
O6opynoBaHue: XUMUYECKast MOCyJa U 000pyI0BaHHUE.
JlaboparopHas paboTta «OOHapyeHue OETKOB C TOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.



JlaboparopHass pabora «VccnemoBaHWe HYKICHHOBBIX KHCIIOT, BBIICICHHBIX M3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne U pyHKIMH KIETKH
Tumbl  KJIETOK: dyKapuOTHUECKass M mpokapuotudeckas. CTpyKTypHO-(pYHKIIMOHAIbHBIC
00pa3oBaHUS KJICTKH.
Crpoenue npoxapuoTuueckoi kinerku. Kierounas creHka Oakrepuil m apxei. OcoGeHHOCTH
CTpOCHHUsI TeTepoTpoPHON M aBTOTPOGHONH NPOKAPUOTHYECKHX KIETOK. MeCTo U poib
IIPOKAapUOT B OMOLIEHO3aX.
Crtpoenrie ¥ (yHKIMOHUpPOBAHHME DJYKapUOTHYECKOH KieTku. [lnmasmarndeckas wmemOpana
(mna3manemma). CrTpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCIOPT BELIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€HHas and@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). Ilomynmponunaemocts MeMOpanbl. Pabota
HaTpUI-KaJIMeBOro Hacoca. DHAOLUTO3: MUHOIUTO3, (paronuro3. Jk3ounuto3. Kierouynas creHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rpuOoB.
Huronnazma. Iluro3zons. Ilutockener. JIBwkeHue muTOomia3Mbl. OpraHousbl  KJIETKH.
OpHoMeMOpaHHbBIE OpraHOWbI KIETKH: sHAomnazmaTuueckas ceth (OIIC), anmapat [Nombmaxwy,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHylsapHOTO peTuKyayma. Mexanusm HampasieHusi OenxoB B OIIC. Cunres
pacTBopuMbIX  OenkoB. CHHTE3  KIETOYHBIX MeMOpaH. [maakuili  (arpaHyssipHBIi)
sHAOIUIa3MaTHUecKuil petukynyMm. CekperopHas QyHkuus anmnapata ['onpmpxku. Moauduxamnus
6enkoB B anmnapate ['onbmxu. CoptupoBka 6enkoB B anmapate ['onbmpku. TpaHcHopT BeliecTs B
Kietke. Bakyonu pactutenbHbIX KieToK. Kinerounsiii cok. Typrop.
[loyaBTOHOMHBIE ~ OpraHOMZbl  KJIETKM: MHUTOXOHApHM, Miactuabl. IIpomcxoxkneHue
mutoxoHapuit u 1mactua. Cumobuorene3 (K.C. Mepexkosckuii, JI. Maprynuc). Ctpoenne u
GyHKUMU MUTOXOHApMM M 1uiacTuiA. llepBUuHBIE, BTOPUYHBIE M CJIOXHbBIE IJIACTUIbBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJIOPOMJIAcThl, XpPOMOIUIACTBI, JEMKOIUIACTHl  BBICIIUX
pacTeHui.
HememOpanHnsbie opranou bl kieTkd CTpoeHne U GyHKIUM HEMEMOpPaHHbBIX OPraHOMI0B KIETKH.
Pu6ocomsl. IIpomexkyrounsie ¢puiameHTsl. MUKpodUIaMeHThl. AKTHHOBBIE MUKPO(UIAMEHTHI.
MpllieyHble  KIETKH. AKTHHOBbIE KOMIIOHEHTHI HEMBIIIEYHBIX KJIETOK. MHUKpPOTPYOOUKH.
Knerounsrii mentp. CTpoeHHe W JBWKEHHE JKTYTMKOB W peCHUYEK. MHKPOTPYyOOUKH
uutoruiasmbel.  LleHTpuoss.  benku,  accouMupoBaHHBIE € MUKpOQWIaMEHTaMHU U
MHUKpOTpYOOUKaMu. MOTOpHbIE OEKu.
Snpo. Obonouka s1pa, XpOMaTHH, KApHOIUIa3Ma, SIIPBIIIKY, UX CTPOCHUE U QYHKIUH. SnepHbIii
OenkoBblif MaTpukc. [IpoCTpaHCTBEHHOE pAaCHOJIOKEHUE XPOMOCOM B HMHTEp(a3HOM sipe.
DyXpoMaTHH U rerepoxpoMaruH. benku xpomaTuHa — rucTOHBL. JIMHAMUKa s,IepHOM 000JI0UKU B
MUTO3€E. SAAepHBIN TPAHCIIOPT.
Knerounsie BkmoueHus. CpaBHMUTENbHAs XapaKTEPUCTHKA KIETOK 3yKapHOT (PacTHTEIbHOIM,
KUBOTHOM, TpUOHOIN).
JeMoHCcTpamun
IToptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.
Tabmuupr 1 cxembl: «CTpoe€HUE HYKAPUOTHUECKOW KIETKH», «CTpoeHue *KMBOTHOM KIIETKH,
«CTpoeHME pacTUTENIBHON KIETKW», «CTpoeHue MUTOXOHApUW», «Sapo», «CrpoeHune
IIPOKApPUOTUYECKOMN KIETKI.
OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKpOIpENapaTbl PacTUTENbHBIX, KMUBOTHBIX KJIETOK,
MUKpPOITpenapaTsl OaKTepHaTbHBIX KIETOK.



JlaboparopHas pabota «/3yueHue cCTpoeHUS KICTOK Pa3IMYHBIX OPTaHU3MOBY.

[Ipaktuyeckas pabdora «M3yueHue CBOWCTB KIIETOYHONH MEMOpPaHBI».

JIaGoparopHas pabota «VccaenoBanue a3Moin3a 1 JIEMIa3MoJIn3a B PACTUTEIBHBIX KIETKAX.
[TpakTuyeckas padora «V3ydeHue IBUKESHUS IIUTOIUIA3MBI B PACTUTEIBHBIX KIETKAaX.

Tema 6. OOMeH BemecTB U MPEBPALICHAE YHEPTUH B KIIETKE

AccuMWISIASA M JUCCUMIIIALIUS — JIBE CTOPOHBI Merabonm3ma. Tumbl OoOMEHa BEUIeCTB:
aBTOTpOGHBIH W  reTepoTpodHBIA. YdacTHe KuCIOpojga B  OOMEHHBIX — IpoIeccax.
Ouneprernyeckoe obecrneueHne KieTku: mpeBpamenne AT® B 0OMEHHBIX Tpoleccax.
@depMEeHTAaTUBHBIM XapakTep peakuui KJIETOYHOro MmeradonuszMa. DepMeHThl, UX CTPOCHHE,
cBoiictBa M MexaHu3M jaedcTBus. Kodepmenter. Otiauuns (GpepMEHTOB OT HEOPTaHUYECKHUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTMOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBuuHbIli CHUHTE3 OpPraHUYECKHX BemIeCTB B KieTke. DoTocuHTE3. AHOKCUTCHHBIA U
OKCUTEHHBIN ¢doTocuHTe3 y Oaktepuil. (CBerocoOHWparIue MUTMEHTHl U MHUTMEHTHI
peakuoHHOro neHTpa. Ponb xjopomnactoB B mpouecce gorocuHTe3a. CBeToBas U TEMHOBas
¢aszer. Doronpixanne, C3-, C4- u CAM-tunbl dotocunTe3a. [IpoayKTHBHOCTH (OTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTOpoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHUE (HOTOCHUHTE3A.
XemocuHre3. PazHooOpasue OpraHM3MOB-XEMOCHHTETHUKOB: HUTpUDULUpPYIOUIHE OakTepuu,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHu3mbl. Buabsl Opokenus. IlpogykTel OpokeHUS M HX HUCHOJb30BaHUE
YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30yIUTETH
00J1e3HEH.

AspoOHBIE OpraHU3MBbL. DTambl dHEpreTudeckoro oomena. [loarotroButenbHpli dTan. [ mukomn3
— OECKHCIIOPOIHOE paCHIeTNIEHUE TITIOKO3bI.

buosornueckoe OKHCIIEHHE, WM KJIETOYHOE JblXxaHWe. Poylb MHTOXOHIpUI B Ipoleccax
ouonoruueckoro okucienus. Luknudeckue peakuuu. OxuciautenbHoe QochopunupoBaHue.
DHeprusi MeMOpaHHOTO rpaaueHTa mpoToHoB. CuHTe3 AT®: padoTta mpotoHHON AT®-CHHTA3BI.
[IpeumymecTBa a’poOHOrO myTH OOMEHa BENIECTB Iepes aHadpoOHBIM. D(h(HEKTUBHOCTH
SHEPreTHYEcKOro oOMeHa.

JeMoHcTparmu

[Toptpetsr: JIx. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabnuis! 1 cxembl: «@OTOCUHTE3Y, «DHEPreTHUECKUil 00Men», «brnocunTes benkay, «CtpoeHue
bepmenTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHWE i NPUTOTOBICHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaboparopHas pabora «V3yueHue KaTadUTHUECKOW AaKTHMBHOCTH (DEpMEHTOB (Ha MpUMEpe
aMUJIa3bl WK KaTalasbl)y.

JIaGopatopHast paborta «3yueHue (epMEHTAaTHBHOTO paclIeIUIEHUs MEpPOKCHIa BOAOpOJaa B
PaCTUTEIBHBIX U JKUBOTHBIX KJIETKAX).

JIabopatopHas pabota «CpaBHEeHHUE NMPOLECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JIaGopatopHas pabota «CpaBHEHHUE MPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HacnenctBeHHas nHpopmanus u peanusaius e€ B KIeTke

Peakuun wmarpuyHoro cuHresa. I[IpyHIMI KOMIUIEMEHTapHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanus HacneAcTBeHHONW uHpOpManuu. ['eHeTmdyeckuid KoJ, €ro CBOiCTBa.
Tpanckpunuus — matpuunblid cunTe3 PHK. IIpuHIMNBI TpaHCKpUNIMU: KOMIIJIEMEHTAPHOCTD,



aHTUIApaJUIENbHOCTh, acuMMeTpuuHocTh. Co3peBanue MmaTpuunblx PHK B sykapmornueckoit
xietke. Hexkogupyromue PHK.
Tpancnsmus u e€ sranbl. Yyactue TpaHncnoptHeix PHK B OumocunTrese Oenka. YciaoBus
ouocunresa 6enka. Kogupoanue amuHokucaoT. Posb pubocom B GnocunTe3e Oenka.
CoBpeMeHHbIE MPEACTaBICHUSI O CTPOEHMM TreHoB. OpraHuzauusi reHOMa y HIpOKapuoT U
9YKapHOT. Perymsmusi akTHBHOCTH T'€HOB Yy mpokapuoT. [umote3a omepona (®. XKakoo, XK.
Mano). MonekynsipHble MEXaHHU3MBbl AIKCIPECCUU TE€HOB Yy J3ykapuoT. Poib XxpomaTuHa B
perynsauuu padboTsl TeHOB. Peryinsius 0OMEHHbBIX IPOLEcCOB B KileTke. KieTouHsblii romeocTas.
Bupycsl — Heknerounsie (OpMBI KW3HH M oOnuratHele mapasuThl. CTpOEHHE MPOCTHIX M
CIIOXKHBIX BHPYCOB, pPEeTpoBHUpYcoB, Oakrepuodaros. JXusnennwni muki JIHK-comepskammx
BupycoB, PHK-conepxamux BupycoB, Oakrepuodaros. OOpaTHas TpaHCKpPHUILMS, pPEBEpTasa,
MHTErpasa.
BupycHblie 3a0oneBanus yenoBeka, kMBOTHBIX, pacteHuid. CIINI, COVID-19, couunanbHble U
MEUIMHCKUE MPOOIEMBI.
buounpopmaruka: uHTErpauuss M aHanu3 OoybIIMX MaccuBOB («bigdata») CTpyKTYpHBIX
Ouosnornyeckux AaHHbIX. HaHoTexHomoruu B Ouosnoruu u meaunuse. [Iporpammupyemsbie
¢byHkun 0enkoB. CrocoObl T0CTaBKU JIEKapCTB.
JlemoHCcTpamu
[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUH.
Tabnuib! u cxembl: «brocunTes 0enkay, «I'eHeTndeckuit kony, «Bupycen, «bakreprnodarm.
[IpakTruueckas padota «Co3gaHue MOJIETH BUPYCay.

Tema 8. JKU3HEHHBIN UK KIETKA
Knerounsrii muki, ero nepuoasl u perymsmnus. Marepdaza u Mmuto3. OcCoOOEHHOCTH TPOIIECCOB,
npoTekaromux B uHTepdaze. IloarotoBka kieTkn K jaeneHuto. IIpecuHTeTHYECKUI
(MOCTMUTOTUYECKHH ), CHHTETHYECKHMH W TOCTCHHTETUYECKUM (MPEMUTOTHUYECKUN) TEPHOIbI
nHTEep(Da3HI.
Marpuunbiii cuatTe3 JJHK — permukanus. [Ipunuune! permmkanuu JJHK: kommimeMeHTapHOCTD,
MOJIYKOHCEPBAaTUBHBIM ~ CHUHTE3, AaHTUIApaUIebHOCTh. Mexanusm  pemmkauun — JJHK.
Xpomocombl. CTpoeHHE XpOMOCOM. TeoMepsl U TenoMepasza. XpOMOCOMHBIM HAOOP KICTKH —
KapuoTuil. JIUMIONAHBI M TaluIOWIHBIA HAOOPBl XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIe XpOMOCOMBL.
Henenne knetkn — Muto3. CTaauy MHUTO3a M MPOUCXOJAIINE B HUX MPOLECCHl. THUMBI MHUTO3a.
Kapuokunes n uutoknnes. buosnornueckoe 3HaueHre MUTO3a.
Perymsmus MUTOTHYECKOTO LIMKIIA KIETKU. [IporpaMMupyemas kjaeTouHasi THOeNb — aromnTo3.
Knerounoe simpo, xpomocombl, (GyHKIHMOHAIbHAs TE€HOMHMKA. MexXaHM3Mbl MpoJudepalny,
muddepeHupoBKH, cTapeHust u rudenu kieTok. «L{udposas kiaeTka» — OMOMHPOPMATHUECKHE
Mozenu (GyHKIIMOHUPOBAHUS KIIETKH.
JlemoHcTpanuu
Tabmuupel u  cxembl: <«OKM3HEHHBIM IMKI KIETKH», «Muto3», «CTpoeHHEe XpoMOCOM»,
«Permmukanus JHK».
O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKponpenapaThsl: «MHTO3 B KJIETKaX KOpeIIKa JTyKa.
JIaGopatopHas pabota «/3ydeHrne XpoMOCOM Ha TOTOBBIX MUKpOTpenapaTax».
JIaGopatopHas pabora «HabmoneHne MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOTIpenaparax).



Tema 9. Ctpoenue u GpyHKIIMHM OPraHU3MOB
buonoruueckoe pazHooOpasue OPraHu3MOB. OHOKJIETOYHBIE, KOJIOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTAaHU3MBI.
OCOOEHHOCTH CTPOCHHUS U KU3ZHEACATEIILHOCTH OTHOKIICTOYHBIX OpraHn3MoB. bakrepuu, apxenu,
OJIHOKJIETOYHbIE TpPHObI, OJHOKIJIETOYHBIE BOJOPOCIH, Jpyrue HnpoTUcCThl. KosioHMalbHbIE
OpraHU3MBl.
B3anMocBs3p 4YacTeli MHOTIOKJIETOYHOIO OpraHu3ma. TKaHHW, OpraHbl M CHCTEMBI OPIaHOB.
Opranusm Kak enuHoe 1esnoe. 'omeocras.
Txanu pactenuid. THIBI pacTUTENBHBIX TKaHEW: 0OpazoBaTeNbHAs, MMOKPOBHAS, MPOBOJSINASI,
OCHOBHas, MexaHW4deckas. OCOOCHHOCTH CTpOeHHs, (QYHKIHA M PacHOJOXKEHHUsS TKaHEH B
OpraHax pacTEHUM.
TkaHu KMBOTHBIX M 4YelloBeKa. THIIbI KUBOTHBIX TKaHEH: SMUTEIHalIbHAs, COEAMHMUTEIbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTPOEHUs, QYHKIMH U paclojokKeHUs TKaHeW B opraHax
KUBOTHBIX U YEJIOBEKA.
Opranbl. BereratuBHble M TI'eHEpaTUBHBIE OpraHbl pacteHuil. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OpraHoB U CUCTEM OPIaHOB.
Onopa Ttena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyHBbIil 1 BHyTpeHHNH cKeneT. CTpOEHUE U TUIIbI COEAMHEHUS KOCTEM.
JIBukeHre opraHu3MoB. JIBI)KeHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMIHOE, >KT'YTUKOBOE,
pecHHuYHOe. JIBI)KEHHME MHOTOKJIETOYHBIX pAcTeHHMM: TpOmu3Mbl M HacTUW. JIBukeHue
MHOTOKJIETOYHBIX )KMBOTHBIX U YeJIOBEKa: MbllleuHas cucrteMa. Pedexc. CkeneTHble MBI U
ux paboTa.
IIntanue opranmsmon. Ilornomenue BOIBI, YIVIEKMCIOTO Ta3a M MHUHEPAIBHBIX BEIIECTB
pacrenusamu. [luTaHue >KMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHUKIETOYHOE IHIICBAapPECHHUE.
IInTanne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI NMUIEBApUTENBHOrO Tpakra. IlnmesBapurenbHbie
xeinessl. [IuimeBapuTenbHas cucTemMa 4enoBeKa.
Jlpixanue opranu3moB. Jlpixanue pacteHuil. Jlpixanuwe >XuBOTHBIX. uddysus razo uepes
NOBEPXHOCTh KieTkH. KoxkHoe npixanue. [lpixaTenbHas noBepxHoOcTh. XKabGepHoe U nérouHoe
IbIXaHHe. JIpIXaHME IIO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHUE
CTpOE€HHUsS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeslbHas CUCTEMa 4YeloBeka. MexaHusm
BEHTWJIALUM JETKUX Y NTUL U MileKonuTaomux. Perynauus apixanus. [{pixatesnbHble 00bEMBI.
Tpancnoprt BemecTs y opraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUH. TpaHCIOPT BELIECTB Y
KUBOTHBIX. KpoBeHOCHas cucreMa u €€ opraHbl. KpoBeHOCHas cucTemMa I103BOHOYHBIX
KHUBOTHBIX M yenoBeka. Cepuue, KpOBEHOCHbIE COCYIObl M KpoBb. Kpyru kpoBooOpaiieHwUs.
OBOJIIOLIMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX >KMBOTHBIX.
PaGora cepaua u e€ perynsusi.
Briagenenue y oprannsmos. Beinenenue y pacrenuid. Boigenenue y ;xuBoTHbeIX. COKpaTUTENbHbBIE
Bakyosu. Opransl BeljiesieHus. GuiibTpanus, cekpenus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl
paboTbl opraHoB BblAeNeHHUs. CBsA3b NOJOCTH Tejla C KPOBEHOCHOW U BBIIEIUTENBHOM
CUCTEMaMH. BplieneHne y MO3BOHOYHBIX >KMBOTHBIX M denoBeka. [louku. Crtpoenue u
¢ynkumonuposanue Hepona. O6pazoBaHHe MOUYH y YeJIOBEKa.
3ammTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHbIX OpraHu3moB. Cropsl OakTepuil M LUCTHI
MIPOCTEHIINX. 3alluTa y MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpeacrtBa mnaccCMBHOM U
XUMUYECKOH 3aIUThl. DUTOHIUIBI.
3amuTra y MHOTOKJIETOYHBIX XKMBOTHBIX. [IOKpOBBI M MX NMPOU3BOJHBIE. 3alllUTa OPraHu3Ma OT
O6one3neid. MmmyHHas cucrema denoBeka. KIETOYHBII M TIyMOpaJbHBIH HWMMYHHTET.



Bpoxaéuuelii u npuUOOpeTEHHBIM  crienuu(UYecKuii UMMYHHUTET. Teopus KJIOHAJIBHO-
cesniektuBHOro ummynurera (I1. Opnux, @. M. bepner, C. Tonerasa). BocnianutenbHble OTBETHI
opranu3MoB. Posib BpoXIEHHOIO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.
PazapaxkumocTs U perynauus y opranu3smMoB. Pa3apaxuMocTs y OJHOKJIECTOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMoCTh U peryisuus y pacTeHui. POCTOBbBIE BEIeCTBA U UX 3HAYCHUE.
HepBHas cucrema u peduexkropHas peryisius y >kMBOTHbIX. HepBHas cucrema u e€ oTnensl.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHHS] HEPBHOM CUCTEMBI Y KMBOTHBIX. OTAEbl TOJIOBHOTO
MO3Ta MO3BOHOYHBIX XKMBOTHBIX. Peduiekc m peduiekropHas ayra. besyciioBHbIE W yCIOBHEIE
pedIIeKCHI.
['ymopanbHast perynsiids W DHAOKPUHHAs CHUCTEMa >KUBOTHBIX M dYesoBeka. JKemnmesbl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBL. JleicTBME TOpMOHOB. B3aMMOCBSA3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.
JlemoHCcTpanmu
[Toptper: U. I1. I1aBnoB.
Tabmuer u  cxeMbl: «OJIHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCINY,
«baktepuny», «lIpocrerimue», «Opranbl [BETKOBBIX pacTeHuit», «CHCTeMBl OpraHoB
MO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMmbIx», «TkaHM pacTeHMiD»,
«KopueBsie cuctembl», «CtpoeHue ctednss», «CTpoeHHe IHMCTOBOW TIUIACTUHKMY, «TkaHuU
KUBOTHBIX», «Ckener 4yemoBekay, «lIumeBapurenbHas cucreMa», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MplmedyHas cucTeMay,
«BplienurenpHas cucTeMa», «OHIOKpUHHAsA cucremay, «CtpoeHue Mbiip», «MMmyHHTETY,
«KumeuHnononoctHele», «Cxema nUTaHUs pacTeHUi», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE H0XKIAEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIkaomuxcsa», «HepBHasg cucrema nTuny, «HepBHas cucTeMa MIIEKONMUTAKOLIUX,
«HepBHas cuctema denoBekay, «Pediaexcey.
O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpernapaTbl OJHOKJIETOYHBIX OPraHu3MOB,
MHUKpOIpenaparsl TKaHEei, paKOBHUHBI MOJUTFOCKOB, KOJUIEKIIMU HACEKOMBIX, UITIOKOXKHUX, )KUBbIE
9K3eMIUISIPhl KOMHATHBIX PACTEHH, repoapiy pacTeHUN pa3HbIX OTAENOB, BJIaKHbIE IPerapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUU OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue s JEMOHCTPAallMd TOYBEHHOIO U BO3AYIIHOTO MUTaHUS PACTCHHIA,
paciieryieHus Kpaxmaia u OelKoB TMoj JeHcTBUEM (EepMEHTOB, 00OpyAOBaHUE s
JEMOHCTPALIMK OIBITOB MO M3MEPEHHIO )KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX
JBUKEHUM, MOJEIIN FOJIOBHOTO MO3Ta PA3JIMUHbIX KUBOTHBIX.
JlaboparopHas paboTa «/3yueHue TkaHel pacTeHU.
JlaboparopHas paboTa «/3yueHue TkaHe# JKUBOTHBIX.
JlaboparopHas pabota «/3yueHue opraHoB IBETKOBOTO PACTECHUS.

Tema 10. Pa3mHOX€eHHE U pa3BUTHE OPTAHU3MOB
@opMBI pa3MHOMKEHHUS OpraHu3MOB: Oecrojioe (BKJIIOYash BereTaTMBHOE) M TOJIOBoe. Buibl
0€ecIoI0ro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYIAIUS, (pparMeHTaIus, KIOHUPOBAaHHUE.
[TonoBoe pazmuoxenue. Ilonoseie kierku, unm ramersl. Meito3. Ctaaun Mmeiiosa. [loBenenue
xpomocoMm B Meno3e. Kpoccunrosep. buonorndeckuil cmbica Meio3a M IOJIOBOTO IpoIiecca.
Meiio3 1 ero MecTo B AKMU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapieBoe pa3Butue. ['ametoreHe3 y *uBOTHBIX. [lonoBeie kene3pl. OOpa3oBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.



Omo0TBOpEHHE W AMOPHUOHAIBLHOE pa3BUTHE >KUBOTHBIX. (CMOCOOBI  OIUIOAOTBOPEHHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHnorenes.

WuauBuayanbHOe pa3BUTHE OPraHM3MOB (OHTOTEHe3). DMOpPHOJIOTHS — HayKa O pa3BUTHH
opranm3MoB. MopdoreHe3 — oAHA U3 TJIABHBIX TpodieM sSMOpuonornn. KoHienius
MopdoreHoB u Moxaenu Mopdorene3a. Cramum SMOpHOreHe3a >XUBOTHBIX (Ha MpHUMeEpe
nsarymku).  Jpoonenue. Tumbl npoOneHus. [leTepMHUHUPOBAaHHOE U HEACPMHUHUPOBAHHOE
npooOnenue. brnacryma, Tumel  Omactyn.  OcoOeHHOCTH — OpOOJICHUST  MIICKONUTAIONIHUX.
3apoAabliIeBble JUCTKU (TacTpysislus). 3akiajka OpraHoB U TKaHEH U3 3apOJIbIIIEBBIX JIUCTKOB.
B3aumHoOe BIIMsSIHHE YacTel pa3BUBAIOMICTOCS 3apobliia (3IMOpHOHATBHAS MHIYKIUS ). 3aKIaaKa
IJIaHa CTPOEHHMSI )KMBOTHOTO KaK pe3ysbTaT MepapXMUeCKUX B3auMOJICHCTBUIN I'eHOB. BiusHue
Ha YMOPHOHATILHOE PA3BUTHE PA3TUYHBIX (PAaKTOPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButne xuBoTHBIX. IlocTamMOproHanbHelil nepuoa. [Ipsimoe u HempsiMmoe pa3BHUTHE.
Pa3Butne ¢ meramopo3oMm y OECHO3BOHOYHBIX M IMO3BOHOYHBIX HBOTHBIX. bHojormueckoe
3HaUEHUE MPSIMOTr0 W HEMNpPSMOIo pPa3BUTHUS, UX pPacIpoCTpaHEHHWE B Mpupoae. Tumsl pocra
KUBOTHBIX. PAKTOPBI PETYISIUN POCTa )KUBOTHBIX M yeroBeka. CTaauu nocTaMOPHOHATIBHOTO
pa3BUTHS y KUBOTHBIX U uenoBeka. [lepuosapl oHTOrenesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTHYECKHE MTPOLIECCHI.

Pa3smHoxkenne u passutue pacrenuil. ['ametodut u cnopodut. Meio3 B KU3HEHHOM LIUKIIE
pactenuii. OO6pa3oBaHue Ciop B mpoiecce meiio3a. ['lamerorenes y pactenuid. Omio10oTBOpeHHE
U pa3BUTHE PACTUTENIbHBIX OPraHu3MoB. J[BOIHOE OIJIOJOTBOpPEHHE Yy LIBETKOBBIX PACTEHHUHU.
OO6pa3zoBaHuE U Pa3BUTHE CEMECHH.

MexaHu3MBl peryysliMi OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JeMoHCcTparmu

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

Tabmumsr 1 cxembl: «BereratuBHOe pa3smMHOXkeHHE», «Tumbl 0ecrnoyioro pa3MHOXKEHUS,
«Pa3MHOX€EHHE XJIaMUIOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIa,
«OCHOBHBIE cTaauu OHTOreHesa», «lIpsMoe u Hempsmoe pasButue», «Pa3BurHe MaKcKoro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/BoiiHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpOe€HHE CEMSH OJHOJOJIBHBIX M JABYIOJIbHBIX PacTeHU», «KW3HEHHBIN LUK
MOPCKOM  KamycTbD», <OKM3HEHHbIM ULUKI Mxa», <«KU3HEHHBIM LMK [alOPOTHUKA,
«OKW3HEHHBIN TUKII COCHBD.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpOTpenaparbl SHIEKICTOK U CIEpPMaTO30MJIOB,
MoJienb «L{UKIT pa3BUTHUS JATYIIKIY.

JlaboparopHas paboTa «/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpenapaTax.
[IpakTnueckas pabota «BbIsBlIeHHE MNPU3HAKOB CXOACTBA 3apOAbIINICH MO3BOHOYHBIX
YKUBOTHBIX».

JlaboparopHas paboTta «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tewma 11. 'eneTnKa — HayKa O HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

HcTopust CTAaHOBJIEHUS U Pa3BUTHUS T€HETUKH Kak Hayku. PabGotel I'. Mennens, I'. ne ®pusa, T.
Moprana. Ponbs oTeuecTBeHHBIX yu€HbIX B pa3BuThu reetuku. Pabotsr H. K. Konsrosa, H. 1.
BasunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumocdeena-
Pecosckoro.

OCHOBHbIE TEHETUYECKUE TOHATUSL U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJUIeNIbHbIE T€HbI,
albTEepPHATUBHBIE TPU3HAKK, JIOMUHAHTHBIM M  PELECCUBHBIM MpPHU3HAK, TOMO3UIOTa,



reTepO3UroTa, 4HCTas JIMHUS, TUOPUABI, TeHOTHrN, (eHoTurl. OCHOBHBIC METOJIbl T€HETHKU:
rUOPUIOTIOTHUECKUH, TUTOTOTUYECKHUNA, MOJIEKYJIS pHO-T€HETHIECKU .
JlemoHCcTpanyu
IToptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos, A. H.
benozepckuii, I'. JI. Kapneuenko, FO0. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.
Tabmuie! u cxeMbl: «MeToIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.
JlaboparopHas padoTa «Jpo3odmia kak 00bEKT FTeHETHUSCKUX UCCIICTIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpuanoe ckperniuBanue. [lepBoiii 3akoH MeHeNs — 3aKOH €IUHOOOpaswsi THOPUIOB
nepBoro nokoJieHus. [IpaBuno gomuHupoBanus. Bropoit 3akoH MeHzaelns — 3aKOH pacIleIUICHUS
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOIO CKpeUIuBaHus. ['umoresa 4HMCTOTHI
ramer.
Anammsupyromee ckpemuBaHue. IIpoMexyTouHBIN XapakTep HacienoBaHus. PacmerieHue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHUPOBAHUH.
JurubpuaHoe ckpeniuBanue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBHCHMOTO HACJIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.
CuemienHoe HacienoBanue mnpuzHakoB. Paboter T. Moprana. CuemieHHOe HacieaoBaHUE
TeHOB, HapYyILIEHHE CIETUIEHUs MEX/1y reHaMu. XpOMOCOMHas TEOpUs HACJIEICTBEHHOCTH.
I'enetnka mnona. XpoOMOCOMHBIM MEXaHWU3M OIPEIECICHUS NoJa. AYTOCOMBI W IIOJIOBBIE
XpoMOcOMBI. ['OMOramMeTHsIi W reTeporaMeTHbIil moj. ['eHeTudeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanve npu3HaKkoB, CLEIJIEHHBIX C TIOJIOM.
l'enotun kak wenoctHas cucrema. IlneloTponuss — MHOXXECTBEHHOE [JIEMCTBUME TEHA.
MHoXeCTBEHHBIN ayuienn3M. B3auMopeicTBue HeauIeNbHBIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.
['eneTndeckuii KOHTPOJb pPa3BUTUA pPACTEHUM, JKUBOTHBIX M  4YEJOBEKa, a TakKkKe
(U3MOJIOTMYECKUX TPOLECCOB, IMOBEACHHWA U KOTHUTHBHBIX (QyHKUMH. [eHetnueckue
MEXaHHU3Mbl CUMOHOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35SMH — MAapa3sUT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acreKThl KOHTPOJI U U3MEHEHUs HaceICTBEHHON nHdopManuu B
MTOKOJICHUSX KJIETOK U OPraHU3MOB.
JeMoHcTparmu
[Toptpetsr: I'. Menaens, T. Mopran.
Tabmuubr u cxembl: «llepBeiii W BTOpOM 3akoHbl Mennens», «Tperuit 3akoH MeHaemns»,
«AHanu3upymllee ckpeuupanue», «Henonnoe nomuarpoBanue», «CLEIIEHHOE HACIe0BaHUE
MIPU3HAKOB y Ipo30oduib», «'eHeTuka nonay, «Kapuorumn yenosekay, «Kapuotumn apo30Quiib»,
«Kapuotun ntuiib», «MHOXECTBEHHbIN ajuieau3M», «BzauMoaeiicTBre reHoB.
O6opynoBanue: MOAENb MJs JEMOHCTpPAIlMM 3aKOHOB €AMHOOOpa3uss TUOPUIIOB TEPBOTO
MOKOJICHUSI U PACLIEIJICHUS NPU3HAKOB, MOJENb Uil JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHUs MPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMK CLETUIEHHOTO HACJIeJOBaHUs IIPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.
[IpakTueckas pabota «/3ydeHne pe3yapTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PHITBD.
[TpakTueckas pabota «/3ydeHne pe3yapTaToB AUTHOPUAHOTO CKPEIIMBAHUS Y JPO30(PUITBD.

Tema 13. 3aKkOHOMEPHOCTH U3MEHYUBOCTH
BsaumoneiicTBue reHoTuna u cpensl npu hopmupoBanuu heHotuna. I3MeHUYUBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJMYECTBEHHBIE NpPHU3HAKU. BuIbl M3MEHUMBOCTU: HEHACJIEJICTBEHHAs U
HacJeICTBEHHAsI.



MoudukanoHHas H3MEHYMBOCTb. Ponb cpempl B (opmupoBaHuM MOAM(DUKATMOHHON
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuanmoHHbIN psl M BapuanuoHHas Kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.
I'enoTunnyeckas  u3MeHUYHMBOCTHL. CBOIicTBA TIE€HOTHUIIMYECKON  W3MEHUYMBOCTH. BuIbl
TEHOTHUITUYECKON N3MEHYMBOCTU: KOMOMHATHUBHASI, MyTaIl[AOHHASI.
KoMOuHaTiBHAasT W3MEHYMBOCTh. MeH03 W TIOJOBOW MpoIecC — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTH. POJIb KOMOMHATHBHOW M3MEHYMBOCTH B CO3JJAHUU T€HETHUECKOTO pa3HO00pa3us
B [Ipe/ieax OJIHOTO BUAA.
MyranroHHasi W3MEHYMBOCTh. BHIBI  MyTanuii: TEHHbIE, XPOMOCOMHBIC, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYIUPOBAaHHBIE MYyTallMd. SpepHbIE W LMUTOIJIA3MATHUYECKHE MYTallUH.
ComMarnueckre W TOJOBbIE MyTanuu. [IpudnMHBl BOSHUKHOBEHMSI MyTaluid. MyTareHbl U UX
BJIMSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Ipolecca. 3aKOH TOMOJIOTHYECKHX
psnoB B HacienactBeHHoW wuzMeHunBoctu (H.M. BaBunoB). BuesnepHass M3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.
ONWTeHeTUKAa W DJIUICHOMHUKA, POJIb DSIHUIeHETHYECKUX (HAKTOpPOB B HACJICJAOBAHUH U
M3MEHYUBOCTH (PEHOTHUITMYECKUX MPU3HAKOB Y OPTaHU3MOB.
JlemoHCcTpamu
[Toptpersr: I'. ne ®pus, B. Moranncen, H. 1. Bapuios.
Tabmuupr w  cxembl: «Bumel u3MeHunBoCcTH», «MoauduKaMOHHAs W3MEHYHUBOCTHY,
«KomOnHaTUBHAasT ~ M3MEHUYMBOCTBY,  «Meiio3y,  «OmnomoTrBopeHuey,  «l eHeTHUecKue
3a00JieBaHUS YeNloBeKay, «Buabl myTanuii».
O6opynoBaHue: KuBble U repOapHble SK3EMIULIPhl KOMHATHBIX PACTEHUH, PUCYHKH
(dboTorpacdun) >KMBOTHBIX C Pa3IMUHBIMU BUJAMU U3MEHYUBOCTH.
JlabopaTtopHast pabota «MccnenoBanue 3aKOHOMEPHOCTEH MOJU(PUKAIMOHHONW W3MEHUYHMBOCTH.
[TocTpoeHne BapuallMOHHOTO psifia ¥ BApUALIMOHHOW KPUBO».
[TpakTrueckas padota «MyTaruu y 1po30¢uisl (Ha TOTOBBIX MHKpOIIpErapaTax).
Tema 14. 'eneTuka yenoBeka

Kapuortun yenoseka. MexyHapoaHass mporpamma MCCIEIOBaHUS F€HOMa 4deaoBeka. MeTombl
W3Y4YEeHHUS TEHETHUKH 4YellOBEKa: TeHealoTMYeCcKhii, OJM3HENOBbI, LHUTOT€HETUYECKHUIA,
MOMYJIALUOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-reHeTnYeckuii. COBpPEMEHHOE OIpesesiCHue
TFE€HOTHIIA: IOJJHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomounpto [11P-
ananuza. HacnencrBennsie 3a00s1eBaHus yesloBeKa. | 'eHHbIE U XpOMOCOMHBIE 00JIE€3HH YelIOBEKa.
bone3nn ¢ HacneACTBEHHOM NpPeApaclosOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON T'€HETUKH B
MPEeIOTBPAIIEHUN W JICUEHUU TEeHETHUYECKUX 3a00JieBaHU dYeloBeka. MeauKOo-TeHEeTUYEeCKOoe
KOHCynbTHpOoBaHue. CTBOJIOBBIEC KIETKU. [IoHATHE «T€HETUYECKOTO Irpy3a». DTHUECKUE aCIIEKThI
UCCIIeIOBAaHUI B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.
I'enernyeckue (HakTOpbl TMOBBIMIEHHON YYBCTBUTEIBHOCTH 4YellOBEKa K (DU3HUECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. ['eHeThueckas MpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.
JeMoHCcTpamun
Tabmumer u cxembl: «Kapuotun uenoBeka», «MeTOAbl HW3YUEHHUST TEHETUKH YEIIOBEKay,
«['eneTnueckue 3a00eBaHUs YETOBEKAY.
[IpakTiueckas pabota «CocTaBieHHE U aHAIN3 POJIOCIOBHOM.

Tema 15. Cenekuusi opraHu3MOB
JlomecTukanus U ceiaekuus. 3apoxkaeHue celeKuuu u nomectukauuu. Yuenue H. Y. BaBunosa
o lleHTpax MPOWCXOXKICHHUSI W MHOTO00pa3zus KyIbTYpHBIX pacTeHui. Ponb cenekiuu B



CO3JaHUU COPTOB PACTEHUI U MOPOA KUBOTHBIX. COpT, NOpOJa, IITaMM. 3aKOH FOMOJIOTUUECKUX
psAIOB B HacleACTBeHHOW uM3MeHunBocTM H. M. BaBwiioBa, ero 3HadeHHe Ui CEIEKLHUOHHOMN
paboTHI.
Mertoapl ceneKuMOHHOW paboTel. MCKyCCTBEHHBIH OTOOp: MAacCOBBIH W WHAWBUIYaJIbHBIN.
Oranbl KOMOWHAIMOHHOHN ceNieKnuu. VIcTbITanue MpoW3BOAUTENCH 1O MOTOoMCTBY. OTOOp M0
TEHOTHITY C ITOMOIIBIO OIICHKH (PEHOTHUIIAa TIOTOMCTBA M OTOOP 10 TEHOTHUITY C MOMOIIBIO aHAIN3a
JHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ| CENIEKIIMOHHONW paboThl. PaauanimoHHBIA U XUMHUYCCKUI
MyTareHe3 Kak HWCTOYHUK MYyTaluid y KyJbTypHBIX (GopM oOpranm3moB. lKcnomas3oBanue
T€HOMHOTO PEJaKTUPOBaHUA UM MeTOJ0B pekoMmOuHantHbIX JIHK mis momydenust mcxomHoro
Marepuania s CelIeKINH.
[Tonyuenue nonumonioB. BuyrpuBugosas rubpuausanus. bin3kopoacTBEHHOE CKpellMBaHUE,
unu uHOpuauHT. HeponcTBeHHOE CKpelMnBaHue, Wik ayTOpuauHr. ['eTepo3uc u ero nmpuyuHbL
Wcnonb3oBanue rereposuca B cenekunu. Otnanénnas rudbpuauzanus. [Ipeononenue 6ecrmoaus
MEXKBHUJIOBBIX THUOpUAOB. JIOCTIDKEHUSI CENEKIMH pPACTeHUH U KUBOTHBIX. «3enéHas
PEBOIIOLIHSI.
CoxpaHeHre 1 U3y4eHHEe TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN W WX IUKHUX POJUYEH
JUISL CO3/TaHMsI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SMCTBEHHBIX KyIbTyp. W3ydenwme,
COXpaHEHHWE M  YIpaBICHUE TE€HETHYECKUMH PECYpCaMU  CEIIbCKOXO3SIMCTBEHHBIX U
MIPOMBICIIOBBIX KUBOTHBIX B IEJSAX YIYUIICHUS CYIIECTBYIOIIMX W CO3/IaHUS HOBBIX IOPOI,
JUHUA W KPOCCOB, B TOM YHCJIE€ C TPUMEHEHHEM COBPEMEHHBIX METOJOB HAYYHBIX
HCCIIEIOBAaHUM, MEPEIOBBIX UACH U MEPCIIEKTUBHBIX TEXHOJIOTHM.
JeMoHCcTparmu
[Toptpersr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykessnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.
Tabmuipsl u cxembl: «lleHTpbl MPOUCXOXKACHUS U MHOTOOOPa3Usl KyJIbTYPHBIX PACTEHUI»,
«3aKOH TOMOJIOTUYECKHX PSJOB B HACIEACTBEHHOM HM3MEHUYUBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rudbpuanzanusy, «MyrtareHes».
JlaboparopHas pabGota «l3yueHue cOpPTOB KyJIbTYPHBIX pPACTEHUH W TOPOJ JAOMAIIHHUX
YKUBOTHBIX».
JlaboparopHas paboTa «/3yueHue METOI0B CENEKIUN PACTEHUI.
[Ipaktuueckas padota «IIpuBHBKa pacTeHUI».
Okckypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CENEeKUMU pacTeHU W JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035IICTBO, B 1a00OPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

Tema 16. buoTexHonorus U CHHTETUYECKast OMOJIOT S
OOBbeKThl, UCHONIb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKAHEBBIE KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTepucTUKa. TpaaulvoHHAas OHOTEXHOJOTHs: XjeOomeuyeHue,
MOJIy4YeHUE KHUCIOMOJOYHBIX MPOAYKTOB, BHHOIenue. MukpoOuonorndeckuii cunres. OObEeKTHI
MUKpPOOHMOIOTHYECKUX TeXHOJorul. [Ipon3BoacTBO OenKka, aMUHOKUCIIOT ¥ BUTAMHHOB.
Co3nanne TeXHOJOTHM M MHCTPYMEHTOB LEICHANPABICHHOTO MU3MEHEHUS U KOHCTPYHMPOBaHUS
TE€HOMOB C II€JIbIO TIOJIYYEHHUS OPraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIIUX HE BCTPEUAIOIIHUEC
B MIPUPOJE OMOCUHTETHUECKUE MTyTH.
Knerounas wumwxenepus. MeToabl KyabTypbl KJIETOK M TKAHEM pacTeHUHW M IKUBOTHBIX.
Kpuobanku. ComaTudeckas THOpuAM3aIMs U COMaTHYEeCKHil sMmOpuoreHes. Mcmomb3oBaHue
rarjiouJIoB B ceNeKuuu pacteHui. llomyuyeHue MOHOKIOHaNBbHBIX aHTUTEN. Vcmonp3oBaHue



MOHOKJIOHQJIBHBIX U IOJIMKJIOHAJIBHBIX aHTUTEN B MeAULIMHE. VICKyCCTBEHHOE OIUIOOTBOPEHUE.
PexoHCTpyKIMA SHLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeTOJ TpAaHCIUIAHTALMM SAEp
KJIETOK. TeXHOJIOTMM O0310POBJICHHMs], KYJIbTUBUPOBAHHUS U MHUKPOKJIOHAJIBHOIO Pa3MHOKEHUS
CEJIbCKOXO35MCTBEHHBIX KYJIBTYP.

XpOMOCOMHAsi M TEHHas WMHXXEHEpHs. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMPOBAHUE
pexomOunanTHeIx JIHK. Co3manme TpaHCTEHHBIX OpPraHu3MOB. J[OCTH)KEHHS W TMEPCIIEKTUBBI
XpPOMOCOMHOM W TE€HHOM HWH)XEHEPUHU. OKOJOTMYECKHE W ITUYECKHE MpOOJIEeMbl T€HHOU
VH)KECHEPUH.

Memunuackne OuotexHosoruu. I[loctreHomHas mmdposas wmemunuHa. [IIP-aumarnoctuka.
MeTaboI0MHBIN aHATN3, TCHOICHTPHUYECKUI aHAIN3 TPOTEOMa YEIOBEKA TSl OLICHKH COCTOSIHUS
ero 370poBbs. lcmonb3oBaHue CTBOJIOBBIX KJIeTOK. TapretHass Tepanusi paka. 3D-
OMoMHXeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIAa U
ckagdonuHra s perieHus 3a1a4 NepcoHATN3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOpPHBIX BakKIUMH C Lelbl0 oOecredyeHuss KOMOMHMpPOBAHHOM 3alllUTHl OT
Bo3Oynuteneit OPBU, ycranoBieHue MonekyaspHbIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIep’KalliuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbIE 3a00JIeBaHUS Y€IOBEKa U AKUBOTHBIX.
JlemoHCcTpamu

Tabmuipr 1 cxembl: «lcnonp3oBaHME MUKPOOPraHU3MOB B IMPOMBIIUIEHHOM ITPOU3BOJICTBEY,
«Knerounast nHxxeHepusn», «I eHHass HHKEHEPUI.

JlabopaTtopHnas pabota «3ydeHne 00beKTOB OMOTEXHOIOTUM.

[Ipaktnyeckas pabora «IlosyyeHre MOJOYHOKUCIIBIX TPOJLYKTOBY.

Okckypeusi «buoTexHONOrus — BaXKHEMIas NPOU3BOAMTENbHAs CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BUOJIOTMU HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3VJIbTATHI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K Pe3yIbTaTaM OCBOCHUS OO0yJarOIIMMHUCS TPOTpaMM
cpemHero o0Iero 00pa3oBaHus: TMYHOCTHEIC, METAIPEIMETHBIC U MPEAMCTHEIE.
B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOrpaMMbI I10 onosoruu BBIJICJICHBI
CIIEAYIOIIME COCTABJIAIONIME: OCO3HAHHE OOYYArOIMMHUCS  POCCHUHCKOW  TPpakJaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEACICHUIO,
HaJIM4yue M™MOTHUBAIlUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, HCJICHAIPAaBJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHHWS, TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
OMOJIOTMYECKOTO  00pa3oBaHUs, HAJIWYHE TPABOCO3HAHUS  DKOJOTHMYECKOH  KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTH eI 1 CTPOUTDH KU3HCHHBIC ITJIAHBI.
JIMyHOCTHEBIE PE3YIbTAaTbl OCBOCHHUS MPOrpaMMBbl 110 onoIornu JOOCTUTAKOTCA B CIUHCTBC
y4eOHOW M BOCIUTATEIBHOW NEATETHHOCTH B COOTBETCTBUHU C TPAIUIIMOHHBIMH POCCHHUCKUMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmIecTBe TpaBWJIAMH W HOPMaMH IOBEJACHHUS H CIIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHA K  KyJbTYpHOMY  HacleIui0 M TPaAULUIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.
JIM4HOCTHBIE pE3yNbTaThl OCBOCHMS YyueOHOro mnpeamera «buoJOrus» ITOMKHBI OTpakaTh
TOTOBHOCTH M CITIOCOOHOCTH O0YYaroNIuXcsi pyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa U ONbITA JESTENLHOCTU B IPOIIECCE pean3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHON AEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxk1aHCKOTO BOCIIMTAHUS:
c(OpPMUPOBAHHOCTh T'PAXAAHCKON MO3ULUU 00Y4aroIerocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUUCKOTO 00I1IeCTBa;
OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00A3aHHOCTEH, yBaKEeHHE 3aKOHA U MTPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHON TBOpPYECKOW [EATEIBHOCTH MPU CO3JAHMM Y4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIOJTHEHHH OMOJIOTUYECKIX IKCIIEPUMEHTOB;
CIOCOOHOCTh OIpPENesITh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHUIO K SIBICHHUSM COBPEMEHHOMU
KU3HU U OOBSICHATH €€;
YMEHHE YUYUTBHIBaTh B CBOUX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHMBHOTO B3aMMOJICHCTBHS
JOJIeH ¢ pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMU IICHHOCTSIMU M COITUANIBHBIM TOJI0KEHHEM;
TOTOBHOCTh K COTPYJHHYECTBY B TpOIlECCEé COBMECTHOTO  BBIMOJHEHUS  Y4eOHBIX,
MO3HABATENbHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILIEHHS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJIEPKAHUS;
TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON JNEeSITENLHOCTH;

2) MaTpUOTHYECKOTO BOCTIMTAHUS:



c(OPMUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HWACHTUYHOCTH, IMATPHOTU3MA, YBAKCHHS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTu 3a CBOW Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOILJIOE M HACTOSIIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUI0 M TMaMSTHUKAM IMPUPOJBI, JTOCTHNKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;
CIIOCOOHOCTh OIIEHUBATh BKJIAQJl POCCHMCKMX YYEHBIX B CTAHOBJICHUE M PAa3BUTHE OHOJIOTHH,
MMOHMMAaHMs 3HAYCHUS] OWOJIOTMM B TIO3HAHWMU 3aKOHOB TMPUPOJBI, B KU3HM YEJIOBEKA W
COBPEMEHHOT0 00111eCTBA;
uaeiHas yoexkJIEHHOCTh, TOTOBHOCTh K CIIY’KeHHIO W 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;
3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HAaHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;
c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TIOBEICHHS;
CIIOCOOHOCTh OIICHWBATh CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyAyILIEro;
OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMTENSM, CO3JaHMIO CEMbHU Ha OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaAUIMSIMHU Hapoa0B Poccuu;
4) 5CTeTUYECKOTO BOCITUTAHHUS:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHUI;
IMOHUMAHHE SMOIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;
TFOTOBHOCTh K CaMOBBIPAQXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBIATh KaduecTBa
TBOPUYECKOU JTIMYHOCTH;
5) ¢usnueckoro BocmuTaHUsA, (HOPMUPOBAHHS KYJIBTYPHI 30POBbS U SMOITMOHAIBHOTO
0JIaroTmoJTydus:
MOHMMAaHWEe W peaju3alus 3J0poBOro M 0Oe30macHoro obpasa KHU3HU (30pOBOE MHTaHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;
MMOHMMAaHHE LIEHHOCTH MPAaBWJI MHIUBUIYAIbHOTO U KOJUIEKTUBHOIO O€30IacHOTO MOBEACHUS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;
OCO3HAHWE TOCIHEACTBHUM M HENPUATHS BPEOHBIX MPUBBIYEK (YMOTPEOJICHHUS AalIKOroJs,
HApPKOTHUKOB, KYpeHUs);
6) TPyIOBOTO BOCIIUTAHUS:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOTIIO0HE;
FOTOBHOCTh K AaKTUBHOW JEATENBHOCTH TEXHOJIOTMYECKON M COLMAJIbHOW HAINpPaBIECHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKylo
NEeSATENbHOCTH;
WHTEpEC K pa3nuyHbiM cdepam MpodeccHoHaTbHOM AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oymymiel mpodeccuu U peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIE TIAHBL;
TOTOBHOCTh U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH )KHU3HU;
7) 9KOJOTUYECKOTO BOCTIMTAHMUSL:
AKOJIOTHYECKH I1eTecooOpa3Hoe OTHOLIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3eMIle, OCHOBE
€€ CyIIECTBOBAHUS;



MOBBIIIEHUE YPOBHS JKOJOTHMUYECKOW KYIBTYpBl: HNPHUOOpPETEeHHE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI 7151 OKPYKAIOLIEH cpenpl;
0CO3HaHME TTI00AIBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelieHus;
CIOCOOHOCTh MCHOJIB30BATh MPUOOpPETaeMble PU M3YyYCHUU OMOJIOTHUHM 3HAHUS U YMEHUS TpU
pelieHny npooseM, CBA3aHHbIX C PallMOHAIbHBIM IIPUPOAOII0JIL30BAHNEM (COOIIOACHUE TIPABUII
MOBEICHNUS B IPUPOJIE, HAIIPaBJICHHBIX Ha COXPAHEHHWE DPABHOBECUS B 3KOCHUCTEMAaX, OXpaHy
BUJIOB, d3KOCUCTEM, Ouochepsl);
AKTUBHOE HENPUATHE JNEHUCTBUM, MPUHOCAIINX BpPEIl OKPYKAIOWIEH NPUPOIHOW Cpele, yMEHUE
IIPOrHO3UPOBATh HEOJATOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBUS IPEIIPUHUMAEMBIX IEHCTBUI
U IpeloTBpallaTh UX;
HaJIM4Yue pa3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, HKOJOTMYECKOM KyJIbTypbl, OIbITA
NESITeIbHOCTH  DKOJIOTUYECKOW HAaNpaBI€HHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITEIbHOCTH IKOJIOTUYECKOM HaIllPaBJIEHHOCTH;

8) IEHHOCTH HAYYHOTO MO3HAHMUS:
c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKl U OOIIECTBEHHON MpPaKTUKHU, OCHOBAHHOTO Ha JMajore KyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;
COBEPIICHCTBOBAHUE $I3BIKOBOM M YUTATENbCKOM KYyJIbTYphl KaK CpeACTBAa B3aUMOJIEHCTBUS
MEXy JIF0JIbMU U TIO3HAHMSI MUPA;
MOHUMaHHe creuu@uky OWOoJIOTMHM KaK HayKH, OCO3HaHHs €€ posd B (OPMHUPOBAHUU
palMOHAIBHOIO HAyYHOI'O MBIIIJICHUS, CO3aHUH LIEIIOCTHOTO MPEACTaBICHUs 00 OKpyXKaroleM
MHUpE Kak O €QUHCTBE MpPHUPOJbl, 4YeIOBeKa M oOIlecTBa, B MO3HAHMM IPHUPOJHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXPaHEHHsI TPUPOTHOTO PaBHOBECHUS;
yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUH U1l COBPEMEHHOM IIUBUIN3ALMH: 00eCIIeYeHUsI HOBOTO
YPOBHS pa3BUTHsI MEIULUHBI, CO3/laHUE NEPCHEKTUBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX pelIaTh
pecypcHble MpoOsieMbl pa3BUTUS 4YEJOBEUYECTBA, IOMCKA IyTed BBIXOJa U3 IJI00AIbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B IOJIYYEHUM OHOJOIMYECKMX 3HAHMW B LEISIX IOBBIIIEHUS OOLIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit npu U3y4eHuu OMoJIOruH;
IIOHMMaHUE CYIIHOCTH METOJOB IO3HAHUS, MHCIIOJB3YEMBbIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJydaeMble 3HAHMs JJI aHalu3a M OObSACHEHHs SBJICHUMN
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKJIOYEHUST HAa OCHOBE HAy4HbIX (AaKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJYy4EeHUs
JOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTh CAMOCTOSITENIBHO MCII0JIb30BaTh OMOJIOIMUYECKUE 3HAHUS AJIS pelleHus npodiieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;
OCO3HAHME IICHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYHIECTBJIATH IPOEKTHYI) H
HCCIIEIOBATENBCKYIO ACATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;
TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIy4EHHUIO HOBBIX 3HaHU 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU NMOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3VJIbTATDI

MeranpeaqMeTHble  pe3yabTaThl OCBOCHHUs ydeOHoro mpenmera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCS MEKAUCHUIUIMHAPHBIC
(Mex1npeaMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOW KapTUHBI MUpa
u CHGIII/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMBIX B €CTCCTBCHHBIX HAaYyKaX (BCHIGCTBO, OHECprus,
SBJICHHUE, IPOIECC, CUCTEMa, HAYYHBIA (PAaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yueOHble NIeiicTBHs (NIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIOINE
dbopMmupoBaHre (YHKIMOHATHHONW T'PAMOTHOCTH M COIMAIBLHOM KOMIIETCHIIUU OOYUYaIONIUXCS,
CIOCOOHOCTh o0y4Jaronuxcs WCII0JIb30BaTh OCBOCHHBIE MEXTUCIUTITTHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEUCTBHUS B I03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.
B pesynbrare uzydeHus OMojI0ruu Ha ypoBHE CpeaHero odiero oopa3oBaHus y 00y4daromerocs
OymyT chopMUPOBaHbI [O3HaBaTEJIbHbIE YHUBEPCAJIbHBIE yueOHbIe JICUCTBUA,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC yqe6HLIe HeﬁCTBHﬂ, PETYIATHBHBIC YHHBCPCAJIBbHBIC
y‘-Ie6HI)Ie )IeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.
MerTanpeMeTHbIE Pe3yIbTaThl OCBOCHHS MPOTPAMMEBI CPETHETO OOIIEero 00pa30BaHUS JIOJIKHBI
OTpaxkath:
OBJ'Ia)IeHI/Ie YHUBCPCAJIbHBIMHU yqe6HBIMH II0O3HABATCIIbHBIMHAU }IeﬁCTBHHMHZ
1) Ga3oBbI€ JTIOTHYECKUE TCHCTBUSA:

CaMoOCTOSITENIbHO  (OPMYJIUPOBATh M aKTyaJu3UpoBaTh MpobieMy, paccMarpuBaTh €€
BCECTOPOHHE;
WCIOJIb30BAaTh MPH OCBOEHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalIM3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukanuu, 0OOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIUBATh CBS3U C APYTUMU HMOHATUSIMU);
OTIPEIeIIATh LIeNU JIeATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JOCTHKEHHUS, COOTHOCHUTD
PE3yIbTaThl JEATEIILHOCTH C MOCTABICHHBIMHU LIEJISAMU;
UCI0JIb30BaTh OMOJIOTUYECKHE MOHATHS ISl 00bICHEHUS (DAKTOB U SBJICHUI KUBOU MTPUPOIBI;
CTPOUTH JIOTHUECKHUE paACCYXIEHUA (MHIYKTUBHBIC, NEAYKTHUBHBIC, 1O aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B paCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBHIBOJBI U
3aKITIOUCHUS;
MPUMEHSITh CXEMHO-MOJIEIbHBIE CpPEICTBA [UIsl TMPEACTABICHUS CYIIECTBEHHBIX CBsI3ed U
OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUYUI Pa3HOIro poja,
BBISIBIICHHBIX B PA3IMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;
pa3pabaTeiBaTh IJIaH pelIeHUs MPOOIeMbl ¢ Y4ETOM aHalu3a HMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB IIEJIIM, OLICHUBATh
PUCKHU TIOCTIEICTBUI NESTENHHOCTH;
KOOPJIMHUPOBATH W  BBINOIHATH paboOTy B YCIOBUSIX pEaTbHOrO, BHPTYalbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BBIE UCCIIEIOBATENBCKUE ACHCTBUS:
BIIJIETh HAaBBIKAMH Y4eOHO-HCCIEIOBATENbCKOW M TMPOCKTHOW JEeATENIbHOCTH, HaBbIKaMU
paspelieHus IpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPaAKTUUYECKHX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbBIX METOJIOB TIO3HAHUS;



WCIOJIb30BAaTh pPAa3IMYHbIC BUABl JIEATEIBHOCTH 10 TIOJYYCHHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;
dbopMHpOBaTh HAYYHBIA THUN MBIIUICHHUS, BIAJACTh HAyYHOW TEPMHHOJOTHEH, KIIOYEBBIMU
MOHATHSAMH ¥ METOJIaMU;
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;
BBISIBIISITh TIPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTYAIM3UPOBATH 3a7a4dy, BBJIBUTATh TUIIOTE3Y €&
pElICHUS, HaXOUTh apryMEHTBI JUTSI JIOKAa3aTelIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU PEIICHUS;
aHAJIM3WPOBATH TIOJYICHHBIC B XOJ€ PEIICHHS 3aJ1a9¥ Pe3yIbTaThl, KPUTHUYCCKH OICHUBATH WX
JOCTOBEPHOCTh, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;
JaBaTh OLIEHKY HOBBIM CUTYAIIHSIM, OIICHUBAThH IPHOOPETEHHBIHN OIIBIT;
OCYIIIECTBIISITh IIEJICHAMPABICHHBIA IMOUCK TIIEPEHOCAa CPEJICTB M CHOCOOOB JICHCTBUS B
poheCcCHOHANBHYIO CPENY;
YMETh MIEPEHOCHUTD 3HAHUS B TIO3HABATEIBHYIO M MIPAKTHICCKYIO 00JIACTH KU3HEICATEITbHOCTH;
YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX MMPEJIMETHBIX 001acTei;
BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC TIOIXOIBI U PEIICHUS, CTABUTH MPOOIEMBI 1
3aJlaud, JOIYCKAIONINe aJIbTEPHATHBHBIC PEIICHHUS.

3) pabota ¢ unpopmaruei:
OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(GOPMALUU (TeKCcTe yueOHOro mocoousi, Hay4HO-
MOMYJISIPHON JHUTEpaType, OMOJIOTUYECKUX CIIOBapsSX W CIPAaBOUYHMKAX, KOMIBIOTEPHBIX 0azax
MaHHBIX, B VHTepHeTe), aHamu3upoBaTh WHGOOPMAIMIO PaA3IUYHBIX BUIOB U  (Qopm
MIpe/ICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTH;
dbopMynupoBaTh 3ampochl U TNPUMEHATh pa3IUYHbIE METOJBl MpPU TMOHCKE M OTOOpe
Ounoslornueckoi nHGpopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;
MpUOOpeTaTh  OMBIT  HCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO UCIOIb30BAHUS PA3IMUYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OPMY MpeAcTaBICHUS OHOIOrHuecKoi nHpOopMaIuu
(cxembl, TpaduKy, AHArpaMMBbl, TaOJTUIIBI, PUCYHKH U IPYTOE);
UCIIOJIb30BAaTh HAYYHBIH SI3bIK B KayecTBe CpeICTBAa Mpu pabore ¢ OHOJIOrHYecKoi
uHpopmalren: NPUMEHITh XUMUYECKUE, (U3NYECKUE U MaTeMaTH4YeCKHe 3HAKW U CHMBOJIbI,
dbopmynbel, abOpeBUaTypy, HOMEHKJIATYpy, HCIOIb30BaTh M MPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;
BIIaJIETh HABBIKAMH PACIO3HABaHUS U 3alUThl UHGOpPMAK, HHPOPMAIIMOHHON 0e30MacHOCTH
JTUYHOCTH.
OBnazneHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:
1) oOmenue:
OCYILIECTBIISITh KOMMYHHUKAIIMU BO BceX c(epax >KM3HU, aKTUBHO Y4aCTBOBATh B JMAJIOTe WIIU
JMCKYCCUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (yMEHHE 3aJlaBaTh BOIIPOCHI, BBICKa3bIBATH
CYXJEHHUS OTHOCUTEIBHO BBITIOJHEHHSI TpeiaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JMAJIOTA WA JUCKYCCHH);
pacrno3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHHs, MOHUMATh 3HAYEHUE COIMAIBbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHUS! KOH(DIUKTHBIX CUTYallud, YMETh CMsTr4aTh KOH(IHMKTHI U BECTH
MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOAMH OOIIEHUS M B3aMMOJICHCTBUS, IOHUMATh HAMEPEHHs IPYTUX
JIO/IeH, TPOSIBIATH YBAXHUTEIHHOE OTHOLICHWE K COOECeTHHKY W B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1€ TEIIbHOCTb!

[IOHMMAaThb W UCHOJb30BaTh MPEUMYLIECTBA KOMAaHJHONM M WHIUBUAYAJIbHONW pabOThl mpu
pemeHn OMOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYTIITOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHNH y4eOHOM 3a1auu;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JCHCTBHHA € Yy4ETOM OOIIMX HWHTEPECOB U
BO3MOYHOCTEHN Ka)/I0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 11eJI1 COBMECTHOMN JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUSA 110
€€ JOCTH)KEHMIO: COCTaBJIATh IUIAH JIEWCTBUH, pACHPENENSATh pPOJU € Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAayeCTBO CBOETO BKJIa/Ja M KaXJOrO0 y4yaCTHHMKAa KOMaHIbl B OOIIMH pe3ynbTar Io
pa3paboTaHHBIM KPUTEPUSM;

mpeniaraTb HOBBIE MPOEKTHI, OILIEHWBATh WUJEH C TMO3UIMHW HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATErMYECKOE MOBEIECHUE B PA3JIUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU J€HCTBUSMHU:

1) camoopranuzanus:

UCIOJb30BaTh OMOJOrMYECKHE 3HAHMS ISl BBISIBICHHUS IPOOJIEM U UX PELICHUS B )KM3HEHHBIX U
Y4eOHBIX CUTYaIUSX;

BbIOMPATh HAa OCHOBE OWOJIOTHUECKUX 3HAHUM IIEJIEBble U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHHUIO K JKMBOM IPHUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYILIECTBIIATh IO3HABATENbHYIO J€ATEIbHOCTD, BBIABIATH IPOOIEMbI, CTABUTh
u (GOpMyIUpOBaTh COOCTBEHHbIC 3aJaud B 00pa30BaTENbHOM JEATENbHOCTH M MKU3HEHHBIX
CUTYalUsX;

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH pPELICHUA IPoOJeMbl € YYETOM HMEIOLIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUH];

Jie71aTh OCO3HAaHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOW 3pyIULIMHM B Pa3HBIX 00JacTiX
3HaHUH, IOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJIbTYPHbBIN YPOBEHbD.

2) caMOKOHTPOJIb!

JaBaThb OILICHKY HOBBIM CHUTYallUsIM, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HaBbIKAMM IO3HABATEIbHON peQrEeKCUH Kak OCO3HAHHS COBEpLIAaeMbIX ACHCTBUHI U
MBICIMTEIBHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHMMH, MCIOJIB30BATh MPUEMBI pedIieKCUU
JUIsL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS [0 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTyMEHTBI IPYTUX MPU aHAJINU3€E PE3yJIbTaTOB AECATEIbHOCTH;

3) npunsTHE CeOs U APYTUX:



MPUHUMATH ce0s, TOHUMasi CBOM HEOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYI'UX IIPU aHAIU3€ PE3y/IbTaTOB ACSITEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO JPYrHX HA OLUIHOKH;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MU C TMO3UIUH JPYroro YeaoBeKa

[NPEJAMETHBIE PE3VYJIbTATHI

[IpenqmeTHbie pe3yabTaThl OCBOCHHUS coOJepKaHHMA ydeOHoro mpeamera «buosorus» Ha
yriyOnEHHOM YpPOBHE OPHEHTHPOBAHBI Ha 00eCIieueHne MPOQPIIILHOTO 00ydeHHUsT 00yIarOIIMXCS
ounonornu. OHM BKIIOYAIOT: crenu(pUYecKue s OHOJOTHM HAydHbIC 3HAHHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HHTEPHpPETAlMyd U MpeoOpa3oBaHUIO 3HAHWM, BHJIbI
JEATEIBHOCTH TI0 TOJyYCHHUIO HOBBIX 3HAHWH W WX MPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTYyalusX. [IpeaMeTHbIe pe3yinbTaThl MPEACTaBICHBI 10 TOAaM
W3YUYCHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHSI ydueOHOro mpeamera «buomorusi» B 10 kimacce MOKHBI
OTpaKaTh:

c(OPMHUPOBAHHOCTh 3HAHWUH O MECT€ W POJHM OHOJOTHMH B CHUCTEME €CTECTBEHHBIX HAayK, B
(OpPMUPOBAHUN €CTECTBCHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUH 3aKOHOB TPUPOABI U
peleHnn mpoodJieM parMoOHATEHOTO TPUPOIOTIONIH30BaHMS, O BKJIAIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OMOJIOTHU;

BIIQJICHNE CHCTEMOH OHOJOTMYECKHX 3HAHHWH, KOTOpas BKJIIOYAeT: OCHOBOIIOJAraloIIne
OMOJIOTMYEeCKHe TEPMHUHBI W TIOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboym3M, TOMEeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U pa3BUTHE),
onosornueckre Teopun (kimerounas teopuss T. IlIBanmma, M. Illnetimena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOTO MOKOJICHHSI, PaCUIeIIEHHUs, YUCTOThl FaMeT, He3aBUCUMOTo HacnefoBanus I'. Menpens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMH METOJaMU HAY4YHOIO IIO3HAHUS, HCMOJIb3YeMbIX B OHOJIOTHYECKUX
UCCIIEIOBAaHUSAX KUBBIX 00BEKTOB (OMUCAHKE, U3MEPEHHE, HA0III0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIICTATh CYLIECTBEHHbIE IMPU3HAKH: BUPYCOB, KJIETOK MPOKAPHOT M DYKApHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U UEJIOBEKa, CTPOCHHUS OPraHOB M CUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
YelnoBeKa, OMOJIOTUYECKUX TPOIECCOB: 0OOMEHa BellecTB (MeTaboIu3M), IPEeBpaIlleHus] SHEPTUH,
OposkeHHsI, aBTOTPO(HOTO0 U TeTepoTPO(PHOr0 TUMOB MUTAHUS, (HOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, Mel03a, raMeToreHes3a, YMOpUOreHe3a, MoCTIMOPHOHATBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAYAIILHOTO pa3BUTH OpraHu3Ma (OHTOTeHe3a), B3aUMOJICWCTBUS TE€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TO0DA;

YMEHHME YCTaHABIMBATh B3aMMOCBS3M MEXIy OpTraHOMJaMU KIETKHM H HX (QYHKIUSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHeW U UX QYHKIHMSIMU, MEX]y OpPTaHaMH U CUCTEMaMH OPraHOB y
pacTeHMii, >KMBOTHBIX W 4YelOBEKa M UX (QYHKIHSIMH, MEXKIy CHCTEeMaMHd OPTraHOB U HX
GYHKIUSAMHE, MEXIy dTamaMu OOMEHa BEIIECTB, dTalaMd KJIETOYHOTO IUKIA M KU3HEHHBIX
[UKIIOB OPraHMW3MOB, OJTallaMH SMOPUOHAIBLHOTO PAa3BUTHs, TEHOTUIIOM U (DEHOTHIIOM,
¢deHoTUnOM U (pakTopamu cpesibl OOUTaHHUS;



YMEHUE BBISBIIATH OTJIMYUATEIbHbIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJI€ PACTEHUMN, )KUBOTHBIX
U 4eJI0BEKA;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIME aPryMEHTbHI, OHOJIOTMYECKYIO TEPMHUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHHE pellaTh OHOJOTHYECKHE 3a/1aud, BBISIBISTH MPUYUHHO-CICACTBEHHBIC CBS3U MEXIY
HCCIEAYEMbIMU OMOJIOTMUECKUMU MPOIECCAMU U SIBJICHUSIMHU, JI€TIaTh BBIBOJBI M MPOTHO3bI HA
OCHOBAHHUU TOJY4YE€HHBIX PE3yIbTaTOB;

YMEHHE BBITIOTHATH JTA00pAaTOPHBIC U MPAKTUYECKUE PabOTHI, COONIOIATE MpaBuiia Ipu padoTe ¢
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHEC BBIJIBUTATh THUTIOTE3bI, MPOBEPSATh UX IKCIICPUMECHTAILHBIMHU CPEACTBAMHE, (HOPMYIUPYS
1IeTTh UCCIICI0OBAHMS, AHAIIM3UPOBATH MOJTYYCHHBIE PE3YyIbTaThl U JIeJaTh BHIBOIBL;

YyMEHHE YYacTBOBaTh B Y4eOHO-HCCIEIOBATEIbCKON paboTe 1O OWOJOTHH, JKOJOTHH U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO TMPEIACTABISATH
MOJTydeHHBIC Pe3yIbTaThl HA YICHUUECKUX KOHPEPECHITUSX;

yYMEHHUE OIEHWBATh STUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIEAOBAaHUN B 00OJacCTH OHOJOTHUU U
MEIUIIUHBI (KJIOHUPOBAaHUE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIpaBIEHHOE W3MEHEHUE
reHOMa M CO3/IaHH€ TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oynymiel mpodecCHOHaTbHON ACSITEIBHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIAyOJsTh TMO3HABAaTEIbHBIM HWHTEpPEC, HAIMpaBJICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH mMpodeccun U TPOJOJDKEHHE OHOJIOTHYECKOTO O0O0pa3oBaHUsA B
OpraHu3aIusaX cpeiHero NpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorumsi» B 11 kimacce MOKHBI
OTpPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJIOTMUM B CHCTEME €CTECTBEHHBIX HAyK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MIPUPOJBI U PELICHUH SKOJIOTMYECKUX MPOOJIeM YeI0BEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
paloOHaIbHOTO MPHUPOAOIOIL30BaHUs, U B (OPMHPOBAHMHM LEHHOCTHOTO OTHOLIGHHS K
pHUpoje, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUU;

YMEHHE BIJIAJETh CHCTEMON OMOJOrMYeCKUX 3HAHUM, KOTOpas BKJIIOYAET ONpENeNIeHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJOTMYECKUX TEPMUHOB W MOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), ydenus (A. H. CesepuoBa — 0 myTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. BaiinOepra, 3apoapimeBoro cxoactsa K. M. bapa), mpasuia (Munumyma FO. JIubGuxa,
AKOJIOTMYECKOU MUPaMUIbl SHEPTHUH ), THIIOTE3bI (THrnoTe3a «mupa PHK» V. I'mnbepra);

YMEHUE BJaJE€Th OCHOBHBIMM METOJAMHM HAy4YHOrO IIO3HAHMS, UCIHOJIb3yEeMbIMH B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB M DJKOCHCTEM (OMHCAaHHME, H3MEPEHUE,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJIENATh CYIIECTBEHHBIE MPU3HAKH: BUIOB, OMOTEOIIEHO30B, YKOCUCTEM U OHOCheEpHI,
CTaOMIM3UPYIOUIETO, ABMKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA, aloNnaTpruiecKoro
U CHUMIATPUYECKOTO BUI000pA30BaHUs, BIUSHUS ABIKYIIUX CHUJI SBOJIONUU Ha TEeHO(POH]
MOMYJISIIIAK, MPUCIIOCOOTICHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeqoBaHUs HaIlpaBJICHUN
3BOJIIOLIMH, KPYTOBOPOTA BEILIECTB U MOTOKA SHEPTUHU B SKOCUCTEMAX;



YMCHHC YCTaHABJIMBATb B3aWMOCBA3U MCXKIY HNpOoLCCCaMU 3SBOJIONMH, ABWKYHIUMU CUIIAMU
AHTPOIIOTCHEC3a, KOMIIOHCHTAMU PA3JIMYHBIX J3KOCHUCTCM H HpI/ICHOCO6JICHI/I$IMI/I K HHUM
OpraHu3MOB;

YMCHHC BbIABJIATH OTJIUYUTCIIBHBIC NPU3HAKHW JKUBBIX CUCTEM, HpI/ICHOCO6HeHHOCTB BUIOB K
cpeae O6I/ITaHI/I$I, aOMOTUYECKUX H 6I/IOTI/I‘IGCKI/IX KOMIIOHE€HTOB JKOCHCTEM, B3aNMMOCBSI3eH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;
YMEHHE UCIOJIb30BATh COOTBETCTBYIOUINE APTYMEHTHI, OHOJOTMYECKYI0 TEPMUHOJIOTHIO H
CHUMBOJIMKY Ul JOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3U OPTaHU3MOB M CpeIbl OOWTAHMsS, €IMHCTBA UYECIOBEUYECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUsT MHOroo0Opasus BUIOB M 3KOCHCTEM KaK YCJIOBHUSl COCYIIECTBOBAHUS MPUPOIbI U
YeJI0OBEUEeCTBa;

YMCHHUEC PEIIaThb OMOJIOTHYECKHE 3ala4yi, BBIABJATH INMPUYMHHO-CICACTBCHHBIC CBA3HW MCKIY
HCCICAYCMBIMU OMOJIOTHYECKUMU nmpoucccaMu M SABJICHUAMM, ACIATh BBIBOJbI U IIPOTHO3bI Ha
OCHOBAHMU MOJYUYCHHBIX PE3YJIbTATOB,

YMEHHE BBINOJIHATH J1a00OpaTOPHBIE U MpaKTUYecKue padoThl, cOONI0AATh MpaBuia npu padoTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUraTh FMIOTE3bI, MIPOBEPATh UX SKCIIEPUMEHTAIBHBIMU CPEICTBAMU, GOPMYIUPYS
EJIb UCCIICAOBAHW, AaHAJIM3UPOBATH ITOJTYUCHHBIC PE3YIIbTATEI U ACTIATH BBIBOJIbI,

YyMEHHE YYacTBOBaTh B Y4eOHO-MCCIEIOBATEIbCKON paboTe 1O OWOJOTHHU, JKOJOTHH |
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOIIECTB, W IMYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3yJbTaThl HA YYEHUUECKUX KOH(PEPEeHIUX;

YMEHHE OIICHWBATh THIIOTE3bl U TEOPHU O TPOHMCXOKJICHUH JKU3HHU, YEJIOBEKA U UYEIIOBEUECKUX
pac, 0 MpHUYMHAX, TOCIEACTBUAX M CHOco0ax MPEeIOTBpAalICHUs! TIIOOATBHBIX W3MEHEHHH B
ounocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oymymiel npodecCHOHATbHOW AESITebHOCTH B
oOmactd  OMOJOTHH, OSKOJOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJOTHH,
MICUXOJIOTUH, BETEPUHAPUH, CEILCKOTO XO3SWCTBA, IMUIIEBON IMPOMBIIUICHHOCTH, YIIyONsTh
MO3HABATEIbHBI HMHTEPEC, HANPABICHHBIA HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJIOTMYECKOrO O00pa3oBaHHMS B OpPraHU3ALUSAX CPEIHETO
po(hecCHOHATLHOTO u BBICIIIETO o0Opa3oBaHusI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KVIACC
KoanuyecTBo yacon DJIEKTPOHHDbIE
Ne n/m HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbIl KoHTpoibHbIE HpaxTuyeckue, (ungpposic)
Bcero JagoparopHbie o0pa3oBaTe/bHbIE
padoThbI paGoTLI pecypest

1 Buonorust kak Hayka 1 0 0
2 JKuBbIe cUCTEMBI M X H3YYCHHE 2 0 0
3 Buosnorus kierku 2 0 0
4 XuMudeckas OpraHu3aIis KIeTKH 10 0 1
) Crpoenne u QyHKIIUU KIETKA 8 1 3
6 OOMeH BelIecTB U MPEBPAIlEHHE YHEPTUN B 9 0 1

KIIETKE
7 Hacnencreennas nabopManus u pearn3amnus eé 9 0 05

B KIIETKE
8 JKU3HEHHBIN LUK KIIETKA 6 0 1
9 Crpoenue U GyHKIIUU OPraHU3MOB 17 1 2,5
10 PasmHOKEHHE U pa3BUTHE OPraHU3MOB 8 0 1,5
1 I'eHerrka — HayKa 0 HACTIECTBEHHOCTH U 5 0 5

W3MCEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0 0,5
13 3aKOHOMEPHOCTH N3MEHUYNBOCTH 6 1 0,5
14 I'enernka gyenoBeka 3 0 1
15 Cenekuus opraHu3MOB 4 0 1,5
16 buoTexHonorus 1 cHHTETHYECKast OMOTIOTHS 4 1 0
17 PesepBHOE BpeMs 1 0 0




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

DJIeKTpOoHHBbIe (U poBbIe)

KounuyecTBo
oGpazoBaTejbHbIE Pecypehbl
4acoB
Ne IIpakTn
Tema ypoka
n/n Kontpo yeckHue u
Bcero JIbHbIE Jadopar
padoThbI OpHbIe
padoThbI

1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTh 1 0 0 Bubnnoteka LLOK

COBPEMEHHOTO 00IIIeCTBa https://m.edsoo.ru/863e7dc4

Bubnunoteka LIOK

2 JKuBble cucTeMbl U X CBOMCTBA 1 0 0 ::tps;/ /m.edsoo.ru/863e65
3 YpoBHEBasi OpraHU3aIis KUBBIX CHCTEM 1 0 0
4 Hctopust oTKpbITHS ¥ M3yueHUsI KieTku. KiierouHast 1 0 0

TEOpUs

MeTobl MOJIEKYJISIPHOM ¥ KJICTOYHOU OMOJIOTHH.
5 [Ipaktudeckas padora «V3ydueHrue METOIOB KICTOYHOMN 1 0 1

ouosorun (xpomarorpadusi, 3nekTpodopes,

middepenunansHoe neHTpupyruposanue, [11[P)»

. Bubnnoteka
6 XUMHYECKUH COCTAB KIETKH 1 0 0
LIOK https://m.edsoo.ru/863e674e



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

MI/IHepaJIBHBIe BC€IICCTBA KJIICTKH, UX OuoJIoruyeckas

Bubnnoreka

7 0
poJib LIOK https://m.edsoo.ru/863e674e
8 Opranudeckre BeIecTBa KJICTKH — YTIIEBOIbI 0 bubnmorexa LLOK
P yr https://m.edsoo.ru/863e6870
9 OpragnyecKkue BEIeCTBA KIETKU — JIUITUIBI 0 bubnamorexa LIOK
p https://m.edsoo.ru/863e6b72
10 CaoiicTBa, ki1accuduxanus 1 pyHKIUN OEIKOB 0
Opranuyeckue BelecTBa KJIETKH — OEJKH. Bubnunoteka LIOK
11 JlabopatopHas pabota «OOHapyKeHHE OETTKOB C 0,5 https://m.edsoo.ru/863e6b7
MTOMOIIBI0 KAYECTBEHHBIX PEAKITUI)
Hyxneunoseie kucnotel. JIHK u PHK JlaGopatopnas Bubnunoteka LIOK
12 paboTa «UccnenoBanne HYKJICHHOBBIX  KHCIIOT, 05 https://m.edsoo.ru/863e6d
BBIJICJICHHBIX M3 KJICTOK Pa3IMYHbBIX OPTaHU3MOBY. ’ 5c
13 Crpoenue u pyakiuu ATO. Jlpyrue 0
nykieosuarpudochars (HTD)
14 CexBenuponanue JJHK. MeToabl reHOMUKH, 0
TPaHCKPHUIITOMHKH, TPOTCOMHKH
15 MeTopl CTPYKTYPHO# OHOJIOTHN
16 Tumne! kietok. [IpokapuoTnyeckas KieTka
17 Crpoenue sykapuoTHueckoi kieTku. [Ipakrndeckas 0.5
pabota «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHbD» '
18 [ToBepxXHOCTHBIN anmapaT KJICTKH 0
OnHoMeMOpaHHbIe OpraHou sl kieTku. [IpakTruueckas
19 pabota «/3ydueHne OBUKEHHS [IUTOTIa3MbI B 0.5
PaCTUTETBHBIX KIETKaX)
20 [TomyaBTOHOMHBIE OpPraHON/bI KJIETKNA: MUTOXOHIPHH, 0.5



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

wiactuel. Jlaboparopuas padora «MccnenoBanue
ITa3MOJIHM3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX KICTKAX)

21 HememOpanHbIe OpraHOU/Ibl KIETKH 0
Crpoenue u ¢pynkuuu siapa .CpaBHUTEIbHAS
29 XapaKTEepPUCTHKA KJIETOK dykapuoT. JlaboparopHas 05
pabota «/3y4eHne CTpOEHHUS KIETOK Pa3IMIHbIX ’
OpPTaHU3MOB»
23 KoutpoJabsHas padora Nel no teme » XUMUYECKUN 0
COCTaB CTPOCHUE M (PYHKIIUU KICTKI
ACCUMWISIIHS U TUCCUMIUIAIINS — JIBE CTOPOHBI
24 MeTtabonm3ma. Tunel oOmMeHa BemiecTB. JlaboparopHas 05
pabota «/3y4eHrne KaTaTuTHIECCKONH aKTHBHOCTH '
(hepmMeHTOB (Ha IpUMEpPe aMUJIA3bl WITH KaTaaasbl)»
DepMEHTAaTUBHBIN XapaKTep peakuid KJIETOYHOTO Bubnunoteka LLOK
o5 MeTtaboau3ma. JlabopatopHas padora «M3yueHne 05 https://m.edsoo.ru/863e6ff0 https:
(epMEHTATHBHOTO PACHICIUICHHUS IIEPOKCHIA BOJIOPOIa ’ //m.edsoo.ru/863e716¢c
B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX)
26 benku-akTuBaTOphl 1 OCITKU-UHTHOUTOPHI
27 ABTOTpOGHBII THII 0OMEHa BEIIECTB
Bubnunoteka LLOK
28 doTocuHTE3 0 H
https://m.edsoo.ru/863e7aae
29 Xemocunres. Jlaboparopnas pabota «CpaBHeHuE 05 Bubnnoteka LOK
IIPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a» ’ https://m.edsoo.ru/863e7540
AHa’poOHBIE OpraHu3Mbl. Bupl OposkeHus.
30 JIaGopatopHas pabota «CpaBHEHHE MTPOLIECCOB 0,5
OpO>KEHUSI U ABIXaHUS»
31 AspoOHBIE OpraHu3MBbl. JTalbl SHEPTeTUYECKOTO 0



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7540

oOMeHa

DHeprusi MEMOpPaHHOTO TpaueHTa MpoToHOB. CHHTE3

Bbubnnoteka LLOK

32 AT®: pabora npotoroii ATD-ciirTash: 0 https://m.edsoo.ru/863e6ff0 https:
//m.edsoo.ru/863e716¢
33 Peakiumu MaTpuaHOTO CHHTE3a 0 BM6ﬂ?§;§;7r:S:soo.ru /863e766¢
34 Tpanckpunuus — maTpuusbslii cuHTe3 PHK 0 5M6]f11:|tc;§;(7ml-f:soo.ru /863796
35 Tpaucnsus u e€ Tarbl 0
36 Komuposanne amuHOKHCIOT. Pois prbocoM B 0
OnocuHTE3e OenKa
37 Opranuzanus reHoMa y IPOKapuoOT U DYKAPHOT 0
38 MonekynspHble MEXaHU3MbI SKCITPECCUH T€HOB Y 0 Bubnunoteka LLOK
3yKapuoT https://m.edsoo.ru/863e7c¢98
Bupycsl — BHeKIIeTOUHBIE (POPMBI JKU3HU U
39 obnuraTtHbIe TTapa3uThl. [IpakTuyeckas padbora 0.5
«Co3zanue MoJIeNi BUPYCa)
40 BupycHbie 3a0051eBaHuUs YEIOBEKA, JKUBOTHBIX, 0
pacTeHui
41 HanorexHosornu B OMOJIOTUN U MEIULIUHE
42 JKW3HEHHBIN UK KICTKA
43 Martpuunsliii cuate3 JJTHK
44 Xpomocowmsl. JIabopaTtopnas pabota «3yuenue 05
XpOMOCOM Ha FTOTOBBIX MUKPOTIpEnapaTax»
45 JleneHne KIeTkit — MHTO3 0 EM6JP11:1tOstE:}/(?rrI1J.IS:soo.ru/863e7dc4
46 Tunel knetok. KapuokuHes U HUTOKUHES. 0.5



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4

Jlaboparopuas pabota «HabmroaeHre MUTO3a B KIIETKAX
KOHYHKA KOpEIIIKa JyKa (Ha TOTOBBIX

MUKpOIpernaparax)»

47 Perynsiust >KM3HEHHOTO IIUKIIA KJIETOK 1 0 0

48 KonTpoabHas padora Ne2 o teme» OOMEH BEIIECTB, 1 1 0
KU3HEHHBIA [TUKIT KJICTKUY.

49 OpranusMm Kak euHoe 1ejoe TkaHu pacTeHHi. 1 0 05
JlabopaTtopHnast pabota «M3ydeHue TkaHel pacTeHUN» '

50 TkaHu )KUBOTHBIX U uesoBeka. JlabopaTopHas padora 1 0 05
«M3ydenune TKaHeH )KHBOTHBIX) '

51 Opransl. Cuctemsl opranoB. JlaboparopHast pabota 1 0 05
«/3ydenne opraHoB I[BETKOBOTO PACTECHUSD) '

52 Ormopa Tena opraHu3MoB 1

53 JIBM>KEeHME OpraHu3MOB 1

54 [Iuranue opraHn3MoB 1

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [IuiieBapuTenpHas 1 0 0
CHCTEMa YeJIOBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX M U€JIOBEKa 1

58 TpancmopT BeliecTB y OpraHu3MoB 1
KpoBenocHas cuctema mo3BOHOYHBIX )KMBOTHBIX U

59 1 0 0
YernoBeKa

60 Brigenenue y opraHusmMoB 1 0 0

61 3amuTa y OpraHu3MoB 1 0 0

62 NMMyHHas cuctema 4enoBeka 1 0 0

63 Pa3znpa)xuMocTh 1 peryssnns y OpraHu3MoB. 1 0 0




I'yMopanbHas peryssuus 1 SHAOKpUHHAS CUCTEMA
JKUBOTHBIX U YEJIOBEKa

I'ymopanbHas peryssinus U 3HIOKPUHHAS CUCTEMA

64 KUBOTHBIX U YEIIOBEKA 0
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB 0 BM6EEZ§/K/?“L.|§ d}:oo.ru /863e81b6
66 [TomoBoe pa3MHOKEHHE 0 https://m.edsoo.ru/863e831e
. Bubnnoteka LOK
67 Meiios 0 https://n:l'.edsoo.ru/863e7f4a
l'amerorenes3. ObpazoBaHue U pa3BUTHE TIOJIOBBIX Bubnnoteka LLOK
68 kietok. JlaboparopHas padota «M3ydeHue cTpoeHus 0.5 https://m.edsoo.ru/863e7f4a
MTOJIOBBIX KJIETOK Ha TOTOBBIX MHKPOIIPEIIapaTax»
69 NunuBuayanpbHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 0 bubnwnorexa LLOK
https://m.edsoo.ru/863e8436
70 3aknazKa OpraHoB ¥ TKaHEW W3 3aPOIBIIICBBIX JINCTKOB 0
Poct u paszButue xxuBoTHbIX. JlabopaTopHas paboTta
71 «BbIsIBJICHUE TPU3HAKOB CXOCTBA 3aPOIbIIICH 0.5
MTO3BOHOYHBIX KUBOTHBIX)
Pa3zmHoxkenue u pazButue pacrenuil. Jlaboparopnas Bubnunoteka LLOK
72 pabota «CTpoeHne OpraHOB pa3MHOKCHHS BBICIIIHX 0.5 https://m.edsoo.ru/863e81b6
pacTeHu»
73 Konrpoabsnas padora Ne3 no temam» Ctpoenue, 0
(GYHKIMM U pa3BUTHE OPraHU3May
Hcropust cTaHOBIICHUS U Pa3BUTUS EHETUKH KaK HayKU Bubnunorteka LLOK
74 OCHOBHBIE ITIOHATHS U CUMBOJIBI TEHETHKH. 05 https://m.edsoo.ru/863e86

JlaGopatopHas pabora «/lpo3oduna kak 00BEKT
TeHETUYECKUX UCCIIETOBAHMID

f2



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH HACJIEOBAaHUS IPU3HAKOB.
Monorubpuanoe ckpemuBanue. [Ipakrnyeckas padora

bubnnoteka LLOK
https://m.edsoo.ru/863e88

75 0.5
"N3yueHue pe3yabTaToB MOHOTUOPUIHOTO 78
CKpeILMBaHUs y 1p030duist"
76 [uTolornueckue 0OCHOBBI MOHOTHOPHIHOTO 0
CKPCIIMBAHUS
77 Anammupyrorniee ckpeniuBanue. Hermomaoe 0
JOMHHHAPOBAHHE
JurubpunHoe ckpemubanue. [Ipaktuueckas padota Bubanoreka LIOK
https://m.edsoo.ru/863e89
78 «M3ydenne pe3ynbTaToB JUTHOPUIAHOTO CKPEIIHBAHUS Y 0,5 ad
TPO30(UITBDY
79 [{uToIOTHYECKUE OCHOBBI TUTHOPHUTHOTO CKPEITUBAHUS 0,5
80 CuermieHHOe HacJeI0BaHUE PU3HAKOB 0
81 XPpOMOCOMHas TEOPHS HACTEACTBEHHOCTH 0
Bubnunoteka LIOK
82 ['enernka mona 0
https://m.edsoo.ru/863e8c60
83 ['eHOTHIT KaK IEIOCTHAS CUCTEMa 0
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS PACTEHUI, 0
JKHBOTHBIX U YEJIOBEKa
Bubnnoteka LLOK
https://m.edsoo.ru/863e8e
85 M3mMeHunBOCTh TPU3HAKOB. BUBl H3MEHYMBOCTH 0 o ps:// /
86 MonudukanroHHas U3MEHYHUBOCTh 0
BapuarmoHHslIii ps v BapualiioHHas KpUBasl.
87 JIaGopatopHas pabota «VccienoBanue 0.5

3aKOHOMCPHO cTen MO,[[H(I)HK&I.IHOHHOIZ HN3MCHYHNBOCTU.



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

ITocTpoeHnne BapuallMOHHOTO psifia U BapUALMOHHON
KpHBOW»

T'eHoTnnnueckast N3MeHUNBOCTh. KoMOWMHATHBHAS

Bubnnoteka LLOK
https://m.edsoo.ru/863e8e

88 0
W3MEHYHUBOCTh fe
MyranuoHHast ©3MeH4YUBOCTh. [IpakTnyeckas pabora Bubanoreka LIOK
https://m.edsoo.ru/863e8e
89 «MyTtanuu y 1po30Qribl (Ha TOTOBBIX 0.5 ¢
e
MUKpOTpernaparax)»
90 3aKOHOMEPHOCTH MYTAITHOHHOTO TIPOIecca. 0
DONHUTeHEeTHKA U TTUT€HOMHUKA
o1 I'enetuka yenoBeka. [IpakTuueckas pabora 05
«CocraByieHUE U aHAJIU3 POJAO0CIOBHOW '
92 Mertoapl MEIUIIMHCKON T'€HETUKHU 0
93 3Ha4YeHHE MEIUIIMHCKON T€HETUKHU B IIPEIOTBPAILICHUHT 0
U JICUEHUH F'eHeTHYECKHUX 3a00JIeBaHuil yeIoBeka
OcHoBHble oHATHSA cenekiun. Jlaboparopnas paboTa
94 «M3ydeHne cCOpTOB KYJbTYPHBIX PACTCHHH U TIOPO/T 0.5
JIOMAIITHUX dKUBOTHBIX»
95 MeTtonpl ceneknnoHHOK padoTel. JlabopaTopHas paboTta 0 https://m.edsoo.ru/863e9214
«M3ydyeHne METOI0B CEJIEKLIUH PACTEHUI»
JlocTKEeHHS CeNeKIIUU PACTEHUM U JKUBOTHBIX. Bubnnoteka LOK
96 . 0,5
[IpakTuueckas padota «[IprBUBKa pacTeHHID» https://m.edsoo.ru/863e9214
97 KonTpoabsnas pabora Ne4 no temam «I'eHetnka u 0
CEJIeKIUsI OPraHUu3MOB»
98 buoTexHoorus kak Hayka ¥ OTpacib IIPOU3BOJICTBA. 05 Bubnnoteka LOK

[IpakTtuyeckas pabora «3yueHne oObeKTOB

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



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OMOTEXHOJIOT I

99 OcHOBHBIE HAMPaBIECHUS CHHTETUYCCKON OMOJIOTHH 1 0 0

100 CoxpaHeHne, U3YICHHE U UCTIOJIH30BAaHUE M'EHETHICCKUX 1 0 0
pecypcoB XpoMOCOMHas U TeHHASI HH)KECHEPHS

101 MemunuHCKHEe OMOTEXHOJIOTHU 1 0 0

102 PesepBHbIit ypok. HOBT(jpeHI/IG, 0000m1eHuE, 1 0 0
CUCTeMAaTH3aIis 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 16

YYEBHO-METOANMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

TepemoB A.B. buonorusi. buonoruueckue cucremsl v mporecchl. 10 kmacc.
METOJUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA
COopHUK HOPMATUBHBIX IOKYMEHTOB.

buonorus /Coct. 2./1. Inenpos, A. I'., Apkaase. — M.: [Ipoda, 2010r

baryes A.C., I'ynenkoBa M. A., EneneBckuii A.I'. buonorus. boapmioil cipaBOYHUK JIJ1s1 IIKOJBHUKOB U MOCTYNAIOLIKX B
By3bl. — M.: JIpocda, 2011

bonrosa W. B. CoopHuk 3amad mo OO611ei i 6MO0JOTHH IS MOCTYAIKX B BY3bl. — M.: «OHUKC 21Bek» «Mup u
oOpazoBanue», 20123 Koznosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 xmaccel. CipaBounoe mocodue. — M.:
Hpoda, 2010

U ®PPOBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

HNutepHeT-pecypcsi:
www.ege.edu.ru , www.fipi.ru ITogroroska k EI'D u I'MA.



http://www.ege.edu.ru/
http://www.fipi.ru/

http://school-collection.edu.ru/) «Enunas xomnekuus [uppossix O6pazoBaTenbHbIX PecypcoBy»
http://www.fcior.edu.ru/
http://video.edu-lib.net — yueGHbIe QrutbMBbI


https://infourok.ru/go.html?href=http%3A%2F%2Fschool-collection.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fcior.edu.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fvideo.edu-lib.net%2F




