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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccwuiickoit ®enepanuny, ®I'OC COO, Konuemnmuu mnperogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIMTaHUSL.

VYueOuplii npeamer «buosorus» yriyonéaHoro ypoBHs usydeHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB INpEeIMETHON 001acTu «EcTecTBEHHO-HAYYHBIC TPEAMETHD.
Cornacao monoxkenusim PI'OC COO mnpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBIISIFOTCS criocoOom auddepenimanun oOydeHus Ha YpOBHE CPEIHETO
obuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
00pa3oBaTeNIbHbIX, BOCIUTATEIbHBIX M Pa3BUBAIOIIMX 3a]ad, CBA3aHHBIX C MpodopueHTanuen
oOyuaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma no yuebHOoMy npeamery "buonorus" na€r mpencraBieHue o IeJM U 3a1a4ax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
pacnpezenieHue 1o KiaccaM, peKOMEHyeT OCIeJ0BaTeIbHOCTh U3YUYeHUs yueOHOTO MaTepuania
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUT
MPEEMCTBEHHOCTH C HW3yYeHHEM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHWS,
Onmaromaps 4yeMy IPOCMAaTpPHUBAECTCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX HAa (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpeXKHOr0 OTHOIIEHUS K OKpYXKarolled NpupoaHoil cpene. B mporpamme mo
OMOJIOTHMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynbrataM o0O0yueHus U B (OPMHUPOBAHMM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYyYaloUIMXCcs MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHUS 3aBepIlacT
Ouosnoruyeckoe oOpa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA pacIIUpeHue U yriyOiieHne 3HaHul
oOyuaromuxcs O JKMBOM TMPHPOJE, OCHOBAX MOJIEKYISAPHOM U KIETOYHOW Ouoioruwu,
SMOPHOJIOTUN U OUOJIOTUM PA3BUTHS, T€HETUKHU, CEJEKIMH, OMOTEXHOJOIHH, IBOJIOIMOHHOIO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJATOTOBKY OOyYaromuxcs K MOCIEIYIOIIEeMY MOJY4eHUI0 OMOIornyeckoro oOpa3oBaHUS B
By3aX U OpraHM3alusX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIsIET cHUCTeMa OWOJIOTUYECKUX 3HAHUM, MONYYEHHBIX MPHU U3YUYEHUU OOYyYarOIIMMHUCS
COOTBETCTBYIOLIMX CHCTEMAaTUYECKUX pa3esoB OMOJOTMH Ha YPOBHE OCHOBHOIO OOILEro
obpazoBanus, B 10—11 kimaccax 3Tv 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHbI U YTITyOJICHBI
OMOJIOTMYECKHE 3HAHUS O PACTEHHSX, KHUBOTHBIX, Tpubax, OaKkTepHsiX, OpraHu3Me YeIOBEKa,



Oo0ImMX 3aKOHOMEPHOCTSX KHU3HH, JOMOJHHUTEIBHO BKJIIOUEHBI OHOJIOTHYECKHE CBEIACHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPblE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocnenyomero Beidopa npodeccun. Bo3mokHa Takxke MHTErpanus OMOJOTHYECKHX 3HAHUU C
COOTBETCTBYIOLIMMH 3HAHUSMU, TIOTYYCHHBIMU OOYYaIOIUMHUCS NPH U3YyYeHUU QUNKU, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" orpaxaer CHCTEMHO-
YPOBHEBBI M SBOJIIOIMOHHBIA TOJAXOMBI K H3ydeHHIo Ouosioruu. COTJIacCHO UM, H3y4aroTCs
CBOMCTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluy,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTO pazHOOoOpa3us
wraneTsl. Tak, B 10 Kiacce M3ydalOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHOM OwmoJioruwy,
ASMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHH U CUHTETHUECKOM
OMOJIOTUH, AaKTYaJU3UPYIOTCA 3HAHUA OOyJalolUXCsi MO OOTaHWKE, 300JI0TUM, AHATOMUH,
¢dusmosiornu yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMIOB M MpaBWI, JEXKalluX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJSIUH, OHOLEHO03a, IKOCHCTEMBI, O BBIJAIOIIUXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIIEIOBAHUAX B OHMOJIOTHU, MPUKIAJAHBIX acCMeKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsily CO 3HAUUTEIbHBIM 00bEMOM TEOPETUYECKOTO MaTepHalia B COJIEpKaHUU MPOTrpaMMBbl 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAaHOBIEHHS M Pa3BUTHs TON WIM HWHOM
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3yuenus yuebHoro npeamera «buonorus» Ha yriyOaéHHOM YpOBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K omnpenenéHHoi o0nacTu nmpodecCHOHATBLHON AeATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4EOHOT0 3aBe/IeHuUs AJIsl TPOJOHKEHUS OMOJIOrHYeCcKOro oopa3oBaHusl.

JlocTkeHue 1esu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YalolMMHUCSA CHUCTEMBbl  OHOJIOTUYECKMX 3HaHH: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHsX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IpaBUIIAX,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTHYECKHX cUCTeM (KJIeTKa, OpraHu3M, MOMYJSIus, B,
ouoreoreHo3, Ouocdepa); O BBHIJAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAHHIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKMBOW  MPHUPOIbIL:
HCCIIEI0BAaTEIbCKUMHU METOJaMU OMOJIOTHYECKUX HayK (MOJIEKYISPHOM M KI€TOYHOW OHOJIoruy,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAaJEOHTOJOTHUH, OSKOJOTMH); METOJaMH  CaMOCTOSTENIbHOIO  MPOBEAEHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1a0OpaTopuu M B Mpupoje (HaOIroAeHUe, H3MEpEeHMUE,
HKCIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZIcHHEe OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTMYECKYI0 HH(OPMAIIHIO; TOJIb30BATHCS OMOJIOTHYECKON TEpMUHOIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIBHO-



HSKOHOMHYECKUMH W SKOJOTMYECKHMMH TMpoOJIeMaMH YeJOBEYECTBA; OLEHHUBATH IOCIIEACTBUS
CBOCW JEATENPHOCTH 10 OTHOIIEGHHIO K OKpPY)KaloUle NpUPOIHON cpenae, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MIaKTUKA MH(EKIMOHHBIX 3a00JIeBaHUH, MpaBWiia MOBEICHUS B MPHUPOJIE U 00eCTIeUeHHS
0€301acCHOCTH COOCTBEHHOW KM3HEICSITEIBHOCTH B UYPE3BBIUYANHBIX CHUTYalUAX MPHPOIHOTO U
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BUTHE y 00YJAIOUINXCSI WHTEIUICKTYa IbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Imporecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMpIMi €10 MPOOJIeMaMH, METOJIOJIOTHEeH OHOJIOTHYECKOTO HCCIEIOBaHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICAOBAHUM, pelmIeHus] OWOJIOTHYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 0Oy4JaroOmMXCs IIEHHOCTHOTO OTHOMICHHUS K JKUBOUM MPUPOJAE B IEJIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJE; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmroneHne mpaBWil TMOBEACHUS B MPUPOJE, OXpaHbl BHUJAOB, JKOCHCTEM, Ounochepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CoOMoaeHusT Mep
npoduIaKTUKK  3a0o0JieBaHHWM,  oOecmeyeHre  O€30TMacHOCTH  KU3HEACATEIILHOCTH B
Ype3BBIYaHBIX CHTYalUsX MPUPOJTHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BAHUS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HHU;

CO3JaHME YCIOBMHA Ui OCO3HAHHOTO BbIOOpa OOYyYAIOIIMMHCS WHIUBUAYAIBHO I
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHIERyroIeMy MpodecCHOHATEHOMY
CaMOOIIPENICICHUI0, B COOTBETCTBUU C WHIUBUAYAIbHBIMU HMHTEpPECAMH M MOTPEOHOCTIMU
pervoHa.

OO1ee 4yuCIIO YacoB, OTBEJACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpennero oOmiero obpaszoBanms, coctaBiser 204 gaca: B 10 xmacce — 102 vaca (3 waca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HEZCIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAaHUS U HANpaBICHHOCTH Ha MPOJIOJDKEHUE
Ouosnoruyeckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeJHEero MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTHMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX U  Yy4EOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCA MaTepHallbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVPCUBOM, HE BXOAUT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrectauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpeMeHHass OHOJIOTHSI — KOMIUICKCHAs Hayka. KpaTkas wcTtopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
IIOMCKOBBIE€ HAyYHbIE UCCIIEJOBAHUS B OUOJIOTHUH.

3HaueHue Owoyiornu B (POPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosjorueil. 3HaueHue OHMOJNOTMM B MPaKTHYECKON
NESITeIbHOCTH 4YeJIOBEKa: MEAMIIMHE, CEIbCKOM XO3SHCTBE, IPOMBIIIJICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, 1. 1. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipl 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMH Haykammu», «CucTeMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ononoruu. CBONCTBA )KUBBIX CUCTEM: €AHMHCTBO
XMMHYECKOTO COCTaBa, ITUCKPETHOCTh W LEJIOCTHOCTb, CIOKHOCTh U YHOPSAOYEHHOCTH
CTPYKTYpBl,  OTKPBITOCTb, CaMOOpraHHU3alusi, CaMOBOCIPOM3BEICHHE, Pa3APaXKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Iporeccrl, mpoucxosmue B *KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKU >KUBOTO.
Kuznp kak ¢opma cyirecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
OKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanu3. [loHsTue O 3aBUCUMOW U HE3aBHCHUMOM
nepemenHoil. I[lnanmpoBanue skcnepumenta. [locTtaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH MOJIyUYEHHBIX PEe3yNbTaToOB. [IpUUMHBI HCKaXKEHUS Pe3yabTaTOB SKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTeMBl OpraHOB  YEJIOBEUECKOTO0  OpraHu3Mayn,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOMIOICHUH, N3MEPEHUN,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnosib30BaHUE Pa3IUYHBIX METOJOB IMPH WM3YYEHUH >KHUBBIX
CUCTEM.



Tema 3. buoJsiorust KjieTkun

Knerka — crpykTypHO-(DyHKIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Pabotet P. I'yka, A. JleBenryka. Kierounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OcCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KIIETOYHOU TEOPUU.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METoJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnasa mukpockonus. Bumanvroe (npusicuzneHnoe) uzyieHue Kiemox.

JdeMoHcTpanuu

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

Tabmuipl U cxembl: «CBETOBOW MHKPOCKOI», «DJIEKTPOHHBIM MHKpOCKom», «McTopus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIIpENnaparbl pPacTUTENbHBIX, XUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHON OHOJOrHHM (XpomaTtorpadus,
anektpodopes, nupdepennnanbaoe nentpudyruposanue, [TLP)».

Tema 4. XuMunuyeckasi opraHu3anus KJICTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMUKpPOJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYISLUU.
MunepasnbHbI€ BellecTBa KIETKH, UX OMojiorndyeckas poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KieTku. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunas cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHnkiuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJWTOocaxapuabl W mojucaxapuabsl. OOmuit
IJIaH CTPOCHUS U (PU3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonoruueckue GyHKIMN
YIJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanus — JTHIHIOB.
Tpurmuuepunsl, hochonunuabl, BOCKU, crepouibl. buonornueckue ¢pynkiuu aunuaos. Oouue
CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Mpunnun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpalib.
Mectonaxoxaenue u ouonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakiun  AT®. BoccraHoBieHHbIE TEPEHOCUMKHM, UX (QYHKIMH B KJIeTke. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosorus: OMOXMMHUYECKHE M OMO(PH3UYECKUE MCCIEOBAHUSA COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYpbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptperst: JI. Ilonunr, J[x. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankinun, ®@. Caurep, C.
IIpy3unep.



Huarpammsel:  «PacnipeneneHre  XMMHUYECKUX DJIEMEHTOB B HEKHMBOW  IIPUPOJACY,
«PacripeieneHne XuMUYECKUX 3JIEMEHTOB B JKMBOM IIPUPOJIEN.

Tabmuuper u cxemsl: «l[lepuoanyeckas TabiuIa XUMUYECKUX SIIEMEHTOBY», «CTpoeHHe
MOJIEKYJBl BOJbD», «BelmectBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oelkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

ObopynoBaHue: XUMUYECKas 1OCy1a 1 000pyI0BaHHE.

JlabopaTopnasi padora «OO0HapyXeHHE OEITKOB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.

JlabopaTopHas padora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl kneTok: sykapuoTHdeckass M IpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pazoBaHus KJIETKHU.

Ctpoenue mnpokapuoTHUecKor kieTku. Kierounas creHka OakTepuii U  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON U aBTOTPO(PHON MPOKAPHUOTUYECKUX KIETOK. MecTo u
POJIh MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE dyKapHOTHYEeCKOM kieTku. [lma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCHOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, oOneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcmopt). Ilomynponumaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO Hacoca. DHJIOIUTO3: MUHOIUTO3, haronuros. Dk3onuto3. Kiierounas crenka.
CtpykTypa ¥ QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

[urtomma3zma. I[luro3onb. Lutockener. [[BwkeHue murTormiasmbl. OpraHouabl KJIETKH.
OnHomeMOpaHHBIE OpraHOMIbI KJIETKHU: 3HporasMarnueckas cetb (JIIC), ammapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbiXx  OenkoB. CHHTE3  KIETOUHBIX MeMOpaH. [mankuii  (arpaHynisipHBIi)
sHAOIUIa3MaTHUecKuil peTukynyM. CekperopHas ¢yHkuus anmapata ['ompmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbix kieTok. Knetounslii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTH]IBI
(OTOCHUHTE3UPYIOLIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIJIACTHI  BBICHIMX
pacTeHui.

HemeMm6panubie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MpbIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIUEUHbIX KIemOK.
MukpoTtpyOouku. Knerounsiii nentp. CTpoeHune M JABWXKEHHE JKI'YTUKOB M DPECHHYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbI MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTep(hazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumo3se. HoepHulii mpancnopm.



Knerounsle  BrmtoueHus.  CpaBHUTENbHAs  XapakTEpUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, IPUOHOI).

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKH», «CTpoeHre MUTOXOHAPUW», «Sipo», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl pPacTUTEIbHBIX, >KMUBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladopaTopHas padora «/3ydeHue cTpoeHus KJIETOK pa3IMuYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladopaTopHnas padora «lccienoBanue mia3mMoiiM3a U JETUIa3MOJIM3a B PACTUTEIBHBIX
KJIETKAaX).

IIpakTHyeckas padora «/3yueHne NBUKEHUS IUTOIIIA3MBI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AcCUMWIALINS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMeHa BEIIeCTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kietku: npespamenue AT® B 00OMeHHBIX Ipoleccax.
@depMeHTaTUBHBIM XapakTep peakUui KJIETOYHOTo Merabonm3zma. PepMeHThl, MX CTPOEHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHTsl. OTnnumns (QepMEHTOB OT HEOPraHUYECKUX
Katajau3aTopoB.  benku-akTuBaTtopel M OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUN OT Pa3IMUHBIX (DAKTOPOB.

[lepBuyHBIN CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll omocunmes 'y oaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbL
peakyuonnoz2o yeumpa. Ponp ximopomnactoB B nporecce (poTtocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nnyHbeIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHE (POTOCUHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpU(ULUpPYROLINE
OakTepuu, xene300aKkTepun, cepoOaKTepuu, BOJOPOJHbIE OakTepuH. 3HAUCHHE XEMOCHHTE3a.

AnaspoOHble opraHu3Mbl. Bunel 6poxenust. IIpogykTel OpoXeHHs M MX HCIOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AspoOHBIE OpraHM3Mbl. JTambl 3HEpreTHueckoro obmeHa. I[loaroToBUTENBHBIA 3Tarl.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE [IIFOKO3BI.

buonorudeckoe OKuCICHME, WU KIETOYHOE JAbIXaHuE. PoJIb MUTOXOHApPUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomownnou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BEIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu

IHoptpetsr: k. ITpuctan, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Dnrensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocunres Oenkay,
«Crtpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.



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

JlaGopatopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS IEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi padora «CpaBHEHHE ITPOIECCOB (DOTOCHHTE3a U XEMOCUHTE3a).

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieactBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peanmsanus HacieacTBeHHONW uHpopMmanuu. [eHeTHUecKWil Koz, €ro CBOWCTBA.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApaUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocuuTtese Oenka. YcnoBus
o6uocunTesa 6enka. Koauposanue aMuHokucioT. Ponb pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu ceHos. OpraHuzalusi FeHoMa y NMpoKapuoT U
SyKapuoT. Perymsius akTUBHOCTH IeHOB y mpokapuoT. ['mmnoreza omepona (®. XKaxo0, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius oOMeHHBIX MpolieccoB B KieTke. KiieTounslit romeocTas.

Bupychl — HeknerouHnble (GOpMBI KU3HU U 00IUTraTHbie napa3uthl. CTpO€HHE MPOCThIX U
CJIIO)KHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaron. Kusneuwnwiti yuxn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHpie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ[, COVID-19,
COLIMANIbHBIE U MEAULIMHCKUE MPOOIEMBI.

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonoeuveckux OanHvix. Hanomexmnonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcme.

JdemoHcTpauuu

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

Tabmuubpt u  cxembl: «buocuHTe3 Oenka», «['eHeTHMUeckuii Kom», «BHUPYCH»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. JKn3zHeHHBIN HUKJ KJIETKH

Knerounslii mmkin, ero mepuonsl u perymsiuusa. MHtepdaza u muto3. OcobOeHHOCTH
mpoleccoB, mpoTekatonux B untepdaze. [loaroroBka kietku K aeneHuto. [Ipecunternueckuit
(MOCTMUTOTUYECKHIT), CHUHTETUYECKHM M TOCTCUHTETUYECKUN (TIPEMUTOTHUYECKUN) MEePUOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMIIJIEMEHTAPHOCTh,  IIOJYKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPAJUIEIBHOCTh. MexaHu3Mm
perumkanuu - JIHK.  Xpomocomsl. Crpoenue xpomocom. Ternomepsl M Tenomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. JMIUIOWIHBIM M TarulouaHbI HAOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenune kietkn — mMuto3. CTaguum MHUTO3a M MPOUCXOJALIME B HUX NPOLECCHL. THUIBI
MuTo3a. Kapuoknnes n nutokunes. bruonornueckoe 3Ha4eHUE MUTO3a.

Perymsiust MuTOTHUYECKOTO IMKIA KieTkd. [IporpamMmmupyemasi KiieTO4Has THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsI TeHOMHKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHHe: CBETOBOM MHKPOCKOII, MUKpoIpenaparbl: «MHUTO3 B KJIETKaxX KOpeIIKa
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE IPUOBI, OTHOKJIETOUHBIE BOJIOPOCIH, Ipyrue npotuctsl. KomonuanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHuuyeckas. OCOOEHHOCTU CTpOeHHs, GYHKUUNA U pacHoOJIOKEHUs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opransbl. BerertaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbII 1 BHyTpeHHM ckeneT. CTpOeHUE U TUIIbI COEIMHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xene3bl. [lumeBapurenbHas cucrema 4eaoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXxaHue. JIpIxaHWe TO03BOHOYHBIX >XMUBOTHBIX M YEJOBEKA. JBOJIOLMOHHOE YCIOKHEHHE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHbIX. KpoBeHOocHas cucreMa u €€ opraHel. KpoBeHOCHas cucTeMa
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTENBHOM cucTeMaMu. BblieneHue y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEHIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHui. Kyrukyna. CpeacrBa maccuBHOM U
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeT€HHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHAJIBHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. Paznpaxxumocts M perynsauus y pacreHuid. PocToBble BemecTBa M HUX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedrnexc u pedrnexropnas ayra. besycioBHbie u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crtpoenue crtelns», «CTpoeHHE JHUCTOBOW IUIACTMHKM», «TkaHm
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pAaCTeHUH, repOapruu pacTeHUH pa3HbIX OTJIENIOB, BIaXKHbIE MpEnapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust KpaxmMaia H OelIKoB TMoJa JeHCTBHEM (epMEeHTOB, 00OpydOBaHUE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3ydyeHue TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3sMHOKEHUS: IOYKOBAHUE, CIIOPYIIALUS, (parMeHTaINs, KIOHHPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. I'ameroreHe3 y KuBOTHBIX. [lojoBele  Kenessl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NnuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrUs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodbnenue. bracmyna, munovi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblima (3MOpUOHANBHAS WMHAYKIHS). 3aKiajKa TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX >KUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuonbl OHTOreHesa ueioBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. JIBOWHOE OIUIOAOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabnuiel u cxemsl: «BerertaTuBHOE pa3MHOXKeHUE», « TUMBI OECMONIOr0 pa3MHOKEHUSY,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Butue capanum», «Pa3Butue nArymkmn», «/IBoiHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOTIPENIApaThl SHIIEKIETOK U CIIEPMAaTO30HUI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IIpakTHyeckass padora «BoisBieHHE MPU3HAKOB CXOJICTBA 3apOJBIIICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

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

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEHHBIX Y4YEHBIX B pa3BUTHM TeHeTuku. Pabotsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
TeHbl, AJIbTEPHATUBHbBIC IPU3HAKU, JOMUHAHTHBIM M pEIECCUBHBIA NpPU3HAK, TOMO3HIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOTMUECKUN, TUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX HCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciernyieHus npusHakoB. [{uTonoruueckrie 0CHOBbI MOHOTHOPHIHOTO CKpeluBaHus. [ unoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MPU3HAKOB. [[uToNOTHYECKHEe OCHOBBI AUTHOPHUIHOTO CKPEIINBAHUSI.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIA MEXaHM3M OINPEAEIICHUS MoJa. AyTOCOMBI M IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienu3M. B3anmoneicTBue HeaulebHbIX Te€HOB. KoMIJIeMEHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOJCHCTBUS «XO3IMH — MAapa3suT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKoHBI Menaenst», «Tpetuii 3akoH Menaemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

O6opynoBanue: MOJENIb JUIsl JEMOHCTpAIMKA 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOI MHUKPOCKOTI, MUKpompemnapar: «Jpo3odumay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeasl npu popmupoBaHuM (peHoTuna. M3MeHUYHMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocT. Hopma peakuuu nmpusHaka. Bapuannonuslii psin u BapuanuoHHast kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHUYMBOCTh. Mel03 M MOJIOBOM TPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHBIE MYTalMH. SIOepHBIE M IUTOIUIA3MAaTHYECKUE MYTAlUH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHuumBocTH (H.M. BaBwioB). BHesjepHas W3MEHYHMBOCTH M
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmuier 1 cxembl: «Buapl H3MEHUHUBOCTHY, «MoaudUKaIMOHHAS HW3MEHUYHUBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3IMUHBIMUA BUAAMU U3MEHUUBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

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

Tema 14. I'eneTnka 4yesioBeka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TEHOTHIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4YHKciie ¢ moMoupto [11[P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKUX 3a00JICBaHM YelloBeKa. MeIMKO-TeHETHYECKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enetnueckue (HakTOpPhI MOBBIIICHHOW YYyBCTBUTEIBHOCTH YEIOBEKa K (DU3UYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuupr u cxemsl: «Kapuotun uenoBeka», «MeToabl W3Y4€HUS T€HETUKU UEIOBEKay,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHATIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHus U MHOrooOpa3us KylIbTYpHBIX pacTeHuil. Posb cenexuuun
B CO3JaHMM COPTOB pAacTeHHM | TopoAd >KHUBOTHBIX. CopT, mNOpoaa, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
DTtanbl KOMOMHAIIMOHHOW ceneKuu. VcnbiTaHue mpou3BOAUTENeH 1O moToMcTBY. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJISKIIMOHHOW paboThl. PamuannoHHBIN U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYTallUd y KYJIbTYpHBIX (OpM OpraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpelnBaHue, Wik ayrOpuauHr. ['etepo3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHS CeNEeKIMU pacTeHUd u
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE T'€HETHYECKHUX PECyYpCOB KYJIBTYPHBIX PACTEHHM M HX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIAVUULEeHUS. CYUWEeCMBYIOWUX U CO30AHUL HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

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

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKAEHUS U MHOTOOOpa3usl KyJIbTYpHBIX PACTCHUI»,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACIEACTBEHHOW HM3MEHYMBOCTH», «METOIBI CENEKIUWY,
«Otnanénnas rubpuanzanusy», «MyrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYpHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBI y4acTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHU3MBI, WX XapaKTEepUCTHKA. TpaaulMOoHHAs OHMOTEXHOJOTHS: XJieOoIedeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  LI€JICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckass rudpuamszanus U comaTuyeckuil sMmOpuoreHes. lcmonb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust SMIIEKIETOK W KIOHMPOBaHWE >KUBOTHBIX. METOJ TpaHCIUIAHTALUU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI M T€HHass MHXeHepHs. VICKyCCTBEHHBIN CHHTE3 T'eHa U KOHCTPYHMPOBaHHUE
pekomOunantHeXx JIHK. Cozdanue mpanceennvix opeanuszmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0o00MHBIH aHaNM3, FTEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YesloBeKa JJIsi OLIEHKU COCTOSIHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonauHra s penieHus 3a1a4 NepCoOHaTU3UPOBAHHON MEIULIUHBL.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIeprKalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YEIOBEKA U )KMBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «[lomyyeHue MOJIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME COCTABIIAIONIME: OCO3HAaHWE OOYJaArOIIMMHUCS  POCCHHCKOW  TpakJaHCKOMH
UIACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONPEICTICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
OMOJIOTHYECKOTO  00pa30BaHUs, Haauyue  NpPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIbTYPHI,
CnOCobHOCMU CMAgUMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIorNu JOCTUTAKOTCA B €ANHCTBEC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOH ACATCIIBHOCTH B COOTBECTCTBHUU C TPAJUIIMOHHBIMUA pOCCHfICKI/IMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIaMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHSI, PA3BUTHUsI BHYTPEHHEW MO3HULIMUU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEIOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTO mpeaMeTa «buosorus» I0oMKHBI OTpaxarhb
TOTOBHOCTh M CITIOCOOHOCTH OOYYaloNIUXCsl PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOexXJAeHU, COOTBETCTBYIOIIMX TPAJAWLIMOHHBIM LEHHOCTSIM POCCHICKOro 0oOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pealn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

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

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIbHOCTU MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33124, BHITIOJHEHIH OMOJIOT MUECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTh  OMpEeNeNIATh COOCTBEHHYIO TIO3MLHMIO 10 OTHOUIEHHIO K SIBJICHUSAM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAMMOCTh  KOHCTPYKTUBHOTO
B3aUMO/ICHCTBUS JIIOJIH ¢ pa3HbIMH yOSXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH M COIIHMATLHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTb K TYMaHUTapHOM U BOJIOHTEPCKOM JIeTETbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH s3bIK U KyJIBTYpY, IPOLLJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBICHHE W Ppa3BUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTb), OEpPEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUSAX, YIPOKAIOIIUX 3J0POBbIO U JKU3HU JIOICH;

OCO3HAHHE TOCIEACTBHM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHHUS alKOTOJIs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKONW U COIMATbHOM HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO HA MPOTSKEHUH Bcel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



HKOJIOTUYECKHU I1eNIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaKk UCTOYHUKY KH3HHU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KYJIbTYpBI: MPHOOPETEHUE OIbITa TUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH WX BO3MOKHBIX ITOCIIEACTBUI U OKPYXKAIOIIEH Cpebl;

OCO3HAHHUE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOIeM U IMyTeH UX pelIeHMUS;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IpHU PEUICHUH TMPOOJIeM, CBSA3aHHBIX C PAIMOHAIBHBIM IPUPOAOTIONH30BaHUEM (COOIOACHNE
MpaBHUJI TMOBENEHHS] B TPHUPOJIE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

aKTUBHOE HENpUATHE NIEHCTBHIA, NMPUHOCSIINX BpeIl OKPYKAIOIIeH NPUPOJHOW cpere,
YMEHHE TPOTHO3UPOBATH HEOJIATONPHUSATHBIE SKOJIOTUYECKAE MOCIEICTBHS MPEATPHHUMACMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HAJIMYME PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KyIbTYphI, OIBITA
NEATENbHOCTH OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHS PYKOBOJICTBOBAaTbCS HMH B
MO3HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykl W OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JAHAJore KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOW M YATATEIHCKOW KyJIbTYPHI KaK CPEJICTBA B3aMMOACHCTBHS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuK OMOJIOTHM KaK HAyKH, OCO3HaHHS €€ pojau B (POPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U peleHnH MpoodIeM COXpaHEHHs PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX MpoOsieM U o0ecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PALlMOHATILHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAy4YHOH TpPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIMOHAIHHOU
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIET0 MHUpa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMEHHE JienaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JOCTOBEPHBIX BHIBOJIOB;

CMOCOOHOCTh CaMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTHYECKUE 3HAHMS JUISL pelleHUs
Mpo0JieM B pealIbHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHME IIEHHOCTU HAayYHON JeATeNbHOCTH, TOTOBHOCTh OCYIIECTBJIATH IMPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TOJYyYCHHIO HOBBIX 3HAaHUW MO OWOJIOTMM B COOTBETCTBUU C >KH3HEHHBIMHU
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ysbTaThl OCBOEHUS y4eOHOro mpeamera «buoyorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(Mex1peAMETHBIE) O0LIEHAYYHbIE TTOHATHS, OTPaXKaroIINE LEJI0CTHOCTh HAyYHOUM KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEpTru-,
SBJICHHE, IPOIECC, CUCTEMa, HAyYHBIA (AaKT, MPHUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAONIONEHUE, W3MEPEHUE, SKCIEPUMEHT W JIPYTHe); YHHBEpCAIbHBIC
yueOHble NieiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopMupoBaHHe (PYHKIMOHATBHONW T'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUU OOYUYaIOUTUXCS,
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIE MEXIUCIUTUTHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare u3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obyuarorierocst Oyayt copMUpOBaHBI MMO3HABATENIbHBIC YHUBEpPCAIbHbIE YYeOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.

MertamnpeaqMeTHbIe pe3yJbTaThl OCBOSHHS TPOTPaMMBI CpeIHEero oO0Imero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHBIMU HeﬁCTBHHMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

CaMOCTOSITEIEHO (OPMYIIUPOBATh W aKTYyaJHM3WPOBATH IMPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTIONh30BaTh IPH OCBOCHWM 3HAHWUH NPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAU3a,
CUHTE3a, CpaBHEHHS, Kiaccudukanuu, oO0OOIICHHS), pPACKPHIBATh CMBICT OHOJOTHYECKHUX
MOHATUH (BBIIENATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMH ),

OTIpENIeNATh LENH MACATENIBHOCTH, 3aJaBas MapaMeTpbl M KPUTEPHUH WX JTOCTHIKCHUI,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C IOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTHYECKUE TOHITHS sl OOBSICHEHUs (AKTOB W SIBICHHH >KHBOUN
TIPUPOIBL;

CTPOWThH JIOTUYECKHE PACCYKICHHs (MHAYKTHBHBIC, [EAYKTUBHBIC, 1O aHAJIOTHH),
BBISBJIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IBI ¥ 3AKJIFOUCHHS;

MPUMEHSATh CXEMHO-MOJICIIBHBIC CPEJCTBA ISl MPEICTABICHUS CYIICCTBEHHBIX CBSI3CH U
OTHOIICHUIA B M3Y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYHMU Pa3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

pa3pabarhiBaTh IUIAH PEHICHHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepPHUaTbHBIX
Y HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIEN0BATEIbCKHE AeCTBHA:

BIIQJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKON U MPOEKTHOW JESITENbHOCTH, HAaBBIKAMH
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



HCIIOJIb30BAaTh PA3NIMYHbIE BUIBI JIEATEIBHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHS, €TI0
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSIMH M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPa30BATCIIBHOUN IEATCIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pEIICHHs, HaXOIUTh AapTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJMYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPEe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIIHsIM, OIECHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN TMOMCK IMEPEHOCa CPEICTB W CIIOCOOOB JIEWCTBUS B
poheCcCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHICCKyH0 oOnactu
KU3HECATCILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HWJICH, MpeiaraTh OPHTHHAIBHBIC TOJIXOJBI W PEIICHUS, CTaBHTh
MPpOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBApSIX U CHPAaBOYHUKAX, KOMIBIOTCPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3UpoBaTh HMH(POPMAIMIO PA3IUYHBIX BUIOB W (HOpM
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouosornyeckoit mHMGopMaIK, HEOOX0JMMOH JIJIsl BRITIOJTHEHUS YI€OHBIX 33]1a4;

nprOOpeTaTh OMBIT HCIOJIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIEHO BBIOMPATh ONTHMAJbHYIO (OpPMY TPEACTABICHHUS OHOJIOTHMYECKOU
nHpopMmanuu (cxembl, TpaduKy, TuarpaMMbl, TaOIUIbI, PUCYHKH U APYTOEC);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHaTypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BJIQJICTh HAaBBIKAMHM DPACIO3HABaHUSA M 3allUThl MHGPOpPMAIMHK, HHOOPMAIIMOHHON
0€30IaCHOCTH JIMYHOCTH.

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UILIUHN APYrUX YUACTHUKOB AHANIOTA WM JUCKYCCUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACcTBAa OOIIEHMs, MOHMMATh 3HAYEHHE COIUATBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYaIMil, YMETh CMATYaTh KOH(PIUKTHI U
BECTH MIEPETOBOPHI;



BJIAJICTh PA3JIMYHBIMH CIIOCOOaMM OOIEHUS W B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUS
APYTUX JIOJIEH, MPOSIBISATh YBOKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPpEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl Ipu
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATUKy M METOABl COBMECTHBIX NEHCTBHH C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIM COBMECTHOW JesTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIaJa M KaXJO0T0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TMOBEACHHWE B pPa3jIMYHbIX CHUTYalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
AKHU3HEHHBIX M YUCOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILECTBIISATh MO3HABATENIbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOH 00pa30BaTENIbHBIN U KYJIbTYpPHBIH YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTH, OLIEHWUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HABBIKAMM TO3HABATENILHON pedUIeKCUU KaK OCO3HAHUS COBEpIIAeMBbIX JIeHCTBUNA
U MBICIMTEIBHBIX MPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh MPUEMBI pedIIeKCuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMAaTh MOTHMBBI U apTYMEHTBI IPYTUX MIPU aHAJIN3€ PE3YNIbTaTOB JAESITEIBHOCTH;



3) npuHATHE ceds1 U APYruX:

MPUHUMATH ce0s, TOHUMAs CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJILTATOB JEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBeKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yray0nEHHOM YpPOBHE OPHEHTHPOBAHBI Ha 00eCIeueHne MPOPIIIEHOTO 00ydeHUsT 00yIarOIIHXCS
ounonornu. OHM BKIIOYAIOT: crenUu(pUYEcKUue Uisi OHOJOTMM Hay4Hble 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHpPETAMUd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEATENBHOCTH TIO TOJyYCHUIO HOBBIX 3HAHWN W WX MPUMEHEHHIO B PA3JIMYHBIX y4eOHBIX, a
TaKXKe B PEaJbHBIX KU3HEHHBIX CHTyalusaX. [IpeaMeTHbIe pe3ynbTaThl MPeACTaBICHBI 110 TOaM
W3YUYCHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHHUK O MECTE W POJIM OMOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpPMUPOBAHUN €CTECTBCHHO-HAYYHOW KapTUHBI MHpa, B TIO3HAaHUM 3aKOHOB NPUPOABI U
peleHnn mpoodJieM parMoOHATFHOTO IPUPOIOTIONIH30BaHUS, O BKJIAIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BIIAJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTMYECKHEe TEPMHUHBI W TOHATHUS (PKU3Hb, KJIETKA, OpraHu3M, MeTaboJu3M, TOMeocTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas teopuss T. IlIBamma, M. Illnetimena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yaenusi (H. 1. BaBunoBa — o nentpax
MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wu3MeHunBoctu H. . BaBunoa), mpuHIuUIbI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKUX
UCCIIEIOBAHUSIX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT M SYKApHUOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, B TOM uucie OakTepuii, rpu0OB, pacTeHUM,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONMX B OpraHU3Max pacTEeHUM, XKUBOTHBIX H
YeloBeKa, OMOJIOTUYECKUX TIPOIECCOB: OOMEHa BelecTB (MeTaboIu3M), IPEeBpallleHusl SHEPTUH,
Opo>keHHsI, aBTOTPO(GHOTO U TeTepoTPO(PHOTr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHUS,
UHAMBUIYAIILHOTO DPa3BUTHUS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHMS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWAAMU KIETKH M UX (PYHKUIUIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW U UX (QPYHKIMSIMH, MEX1y OpraHaMy U CUCTEMaMU OPTaHOB Yy
pacTeHuil, JKMBOTHBIX M 4YeJOBeKa M MX (YHKIMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAME, MEXAy dTanaMyd OOMEHa BEIeCTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
IUKIOB OpraHuU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
(eHoTUNIOM U (paKTOpaMu cpesibl 0OUTaHUS;



YMEHUE BBISBJIATh OTIUYUTENbHbIC MPU3HAKUA >KUBBIX CHUCTEM, B TOM YHUCJE pacTeHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIB30BATh COOTBETCTBYIOIINE aAPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMAaTUYECKUX IPYIIIL;

yMEHUE pelarh OHOJIOTMYECKHE 3aJadyM, BBISBISATH MPUYMHHO-CICICTBEHHBIE CBSI3U
MEXy HCCIECIyEeMbIMU OHOJOTHYECKUMU TMPOIECCAMU M SIBIICHUSMH, JEJaTh BBIBOJBI U
IIPOrHO3bl HA OCHOBAHUHM IOJIyYE€HHBIX PE3Yy/IbTATOB;

YMEHHE BBINOJIHATH JJAOOpATOpHbIE M IPAKTHUECKHE paboThl, cOOMIOaTh MpaBuUiia IpU
paboTe ¢ yueOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
(dbopMynupys Ledb UCCIeA0BaHNS, aHAIM3UPOBATh MTOJIyYE€HHbIE Pe3yJbTaThl U J€J1aTh BBIBO/IBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEIHLCKONW padOTe MO OMOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO TMPEIACTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHE OIIEHMBaThb JTHUYECKHUE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMOJIOTMM U MEAULMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HaIIPaBICHHOE
M3MEHEHHE TeHOMa U CO3/JaHKie TPAaHCT€HHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
obnactu OMOJIOTUH, MEUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEIBCKOTO X0341iCTBa, MUIIEBON
MPOMBIIIJICHHOCTH, YIAyOJsTh TMO3HABAaTEIbHBIM HWHTEpPEC, HAIMpaBJICHHBIM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH MpodecCHd W TPOAODKEHHWE OHOJOTUYECKOTO O0Opa3oBaHUs B
OpraHu3aIusaX cpeiHero NpodecCUoHaIbLHOrO U BhICIIEro 00pa3oBaHUsl.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO Tpeamera «buonorus» B 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJOTUHU B CUCTEME €CTECTBEHHBIX HAYK, B
(GhopMHUpPOBAaHUM COBPEMEHHOIN €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU JKOJIOTMYECKUX MpOoOJIeM YelO0BEYEeCTBa, a TaKKe B PEIICHUU BOIPOCOB
paIMOHAJIBLHOTO MPHUPOJAOIOIIL30BaHUs, U B (OPMHUPOBAHMM LIEHHOCTHOTO OTHOIIEHHUS K
pHUpoje, OOIIECTBY, YENIOBEKY, O BKJIAJE POCCUICKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUU;

YMEHHE BJIa/IETh CUCTEMON OMOJIOTMYECKUX 3HAHUM, KOTOpas BKJIIOYAET ONpEAETCHHUS U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJOTMYECKUX TEPMUHOB W MOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CHUHTeTHYeCcKasi Teopus sBomonuu), ydenus (A. H. CeBeproBa — 0 MyTsSX M HampaBICHUAX
sBosronnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCcKoro paBHOBecus Jx. Xapau
u B. Baiinbepra, 3apoasimeBoro cxoacrtsa K. M. bapa), mpasuna (Munumyma FO. JluGuxa,
9KOJIOTUYECKOU MUPaMUIBI SHEPTHH ), TUIOTE3bI (THnoTe3a «mupa PHK» V. I'unbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, YKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPOMOTEHHBIX M3MEHEHUU B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
QIIOTIATPUYECKOTO ¥ CUMIATPUUYECKOTO BHI000pa30BaHUS, BIUSHUS JABIKYIIUX CHII BOJIOLUN
Ha TeHO(OH]I MOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUs, YepelOBaHUS
HaIpaBJIEHUW YBOJIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aWMOCBSI3M MEXIYy IMpPOILECCaMU 3BOJIIOLUH, ABIKYIIUMHU
CHJIAaMH aHTPOTIOr€HE3a, KOMIIOHEHTaMH PA3JIMYHBIX 3KOCHUCTEM M TMPHUCIOCOOICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKHX M OHMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3CH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX U3MEHEHHI B AKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTAHMSA, €IWHCTBA UYEIOBEYECKUX pac, HEOOXOAUMOCTHU
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATh MPUYNHHO-CICICTBEHHBIC CBS3U
MEX]ly HCCIEAYEMBIMH OHOJOTHMYECKHMH TMpOIecCaMU M SIBICHUSIMH, [eJaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKue padoThl, cOOMI0aTh MpaBuiia Ipu
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPATh HX OKCICPUMECHTAIHLHBIMH CPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHNS, aHATTM3UPOBATH OJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, JKOJOTHU H
MeIWIMHE, TPOBOJANMON Ha 0a3ze IIKOJFHBIX HAyYHBIX OOIIECTB, M IMYOJHMYHO MPEICTABISATH
MOJTyYCHHBIC PE3yIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl M TEOPUHM O MPOUCXOKACHUU IKU3HH, 4YEJIOBEKAa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M Cloco0ax MpeloTBpalleHus II00aTbHBIX
W3MEHEHU B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOP Oyaymiel mpodeCcCHOHAIBHON IeATEILHOCTH B
obrmactu  OMOJIOTHMH, DKOJIOTUH, TMPUPOJOIONB30BAHUS,  MEIUIMHBI, OHOTEXHOJOTHUH,
MICUXOJIOTUH, BETEPUHAPUU, CEIHCKOTO XO3AWUCTBA, MUINEBOM MPOMBIIIICHHOCTH, YIIyONIsTh
MO3HABATEIbHBI WHTEPEC, HAMpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIECH
npodeccud M MPOJOJKEHHE OHOJOrM4eckoro oOpa3oBaHHs B OpPraHHU3alMsIX CpPEeTHEro
podecCHOHAIBHOTO U BBICIIET0 00pa30BaHUsl.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabusie | Ipakruueckue | (uHppoBbIe)
NPOrpaMMbl Bcero
paboThI padoTbl o0pa3oBaTe/IbHbIE
pecypebl
1 Buonorust kak Hayka
2 JKuBBIE CHCTEMEBI M MX U3Y4EHUE
3 Buosorus kineTku 0.5
4 XUMHUY€eCKasi OpraHu3aiys KJIETKH 10
S Crpoenue u GyHKIHUU KIETKU 8
6 OGMEH BENIECTB M NPEBPALCHUE JHEPTHH B 9 1
KJIETKE
7 Hacnencreennas nadopManus u 9 1 05
peanu3anus e€ B KIETKE '
JKn3HEeHHBIN UK KIETKA 6 1
Crpoenre U pyHKIMH OPraHU3MOB 17 1.5
10 Pa3MHOXEHHE U Pa3BUTHE OPTaHU3MOB 8 1 1.5
11 [eHeTHKA — HAayKa O HACIIEICTBEHHOCTH 5 05
U3MEHYMBOCTU OPTaHU3MOB '
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH HU3MEHYHUBOCTH 6
14 I'eHeTrka yeioBeka 3 1 0.5
15 CeJex1us OpraHu3MoB 4 1
16 BHOTEXHOIOTHS M CHHTETHYECKast OHOJIOTHSI 4
17 PesepBHOE Bpemst 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 3 13




IHOYPOYHOE IIVIAHUPOBAHMHE 10 KJIACC

KoandecTBO 9acoB

Ne Jlara
w/n Tema ypoka Beero KonTposabHubie IIpakTuyeckue 3yeHns
padoThI padoThI
1 Bronorus kak KOMIUICKCHAs HayKa U KaKk 4acTh COBPEMEHHOTO 1
oOmrecTBa
2 JKuBble cUCTEMBI U KX CBOMCTBA 1
3 YpoBHEBast OpraHu3aLusl KUBBIX CUCTEM 1
4 Hcropust OTKpBITHS B U3y4eHUs KieTkU. KiteTounas Teopust 1
5 MeTo 16l MONEKYIISIPHOM U KJIIETOYHOM OMOJIOTHH. 1
6 XUMUYECKUH COCTaB KIETKU 1
7 MuHepanbHbIC BEIIECTBA KIETKH, UX OMOJIOTHYECKast POJIb 1
3 Opranndeckue BeniecTna KieTkn — Oenku. CBONCTBa, 1
kinaccuukanus u GyHKIN OEITKOB
9 Opranuyeckue BellecTBa KJIETKH — YIJIEBOIbI
10 Opranuyeckue BelecTBa KJISTKH — JIMIUIbI
1 JlaGopaTtopHas pabora 1 "OOHapyxeHHne OEIKOB, YIIEBOIOB, 1 1
JIMTTUAOB C IOMOIIBIO KAYECTBEHHBIX peakiuii".
12 Hyxneunoseie kucnotsl. JJTHK u PHK. 1
13 Crpoenue u pynkuuu ATO. [Ipyrue nykieozunrpudocdars 1
(HT®)
14 CexksennpoBanue JJHK. MeTo1p1 reHOMUKH, TPAHCKPUIITOMHUKH, 1
MIPOTEOMUKHU
15 Mertomp! CTPYKTYpHOU OHOJIOTHH
16 Tuns! knetok. [IpokapuoTyeckas KiieTka 1
17 CrpoeHue sykapruoTuyeckoil kinetTku. [loBepXHOCTHBII anmapar




KIJIICTKH

OnHoMeMOpaHHbIE OpraHou bl KiIeTKH. [loryaBTOHOMHBIE

18 OpraHoOM/IbI KJICTKH: MUTOXOH/IPHH, TUTACTH/IBL.

19 JlaboparopHas padota 2 «HabmoeHue mia3Monmsa u 1
JIETIIIa3MOJTN3a B KJIETKAX AIHACPMHUCA JTYKay.

20 HememOpaHHBIe OpraHOUIBI KIETKH

21 Crpoenue u GyHKIUU sapa
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

22 JlaboparopHas padota 3 «M3ydeHHe CTPOCHUS KIETOK Pa3IMIHBIX 0.5
OpPraHU3MOBY

93 ACCHUMWIISIIIAS U AUCCUMIISIIHS — JIBE CTOPOHBI MeTa00IM3Ma.
Tumer 0OMeHa BEIECTB.
depMeHTaTUBHBIN XapakTep peakiuii KJIETOYHOro MeTaboIn3ma.

24 JlabopaTtopHas pabota 4 «/3yuenue pepMeHTaTUBHOTO 05
paclerneHus IepoKCUAa BOJOPOIa B PACTUTENIBHBIX U )KMBOTHBIX
KIIETKax»

25 benku-akTuBaTOphl U OCIKU-UHTHOUTOPHI

26 ABTOTpOGHBII THII 0OMEHa BEIIECTB

27 doTtocuHTE3

08 XemocuHTes. JJaboparopHas padota 5 «CpaBHEHHE MTPOIIECCOB 05
(hoTOCHHTE3a U XEMOCHHTE3a) '

29 AmnaspobHbIe opranu3mbl. Buabl 6posxenus. JlaboparopHas 05
pabota 6 «CpaBHEHHE MPOLIECCOB OPOKEHUS U TBIXAHUS» '

30 AspoOHBIE OpraHU3MBbl. DTalbl SHEPreTUYECKOr0 OOMEHa

31 DOHeprust MeMOpaHHOTO rpajueHTa npoToHoB. Cunre3 AT®:
pabota npotoHHOM AT®-cHHTAa3BI

32 Peakuuu MatpuyHOro cUHTE3a




33 Tpanckpunuus — matpuunbiii cuate3 PHK 1

34 Tpancnsus u e€ sTanbl 1

35 KomupoBanue amuHOKHCTIOT. Posth prbocoM B OHocHHTE3e Oenka 1

36 Opranuzanus reomMa y IpoKapuoT U DyKapuoT 1

37 MoJtekyIsipHbIC MEXaHU3MBbI KCIIPECCHH I'€HOB Y 3YKapHOT 1

38 Bupycbl — BHeKkIeTOUHBIC (DOPMBI KU3HH U OOTHTaTHBIC 1 05
napa3uTthl. [Ipaktuueckas padota 1 «Co3nanue Moaenu BUpyca» '

39 BupycHbie 3a001eBaHUs YeTI0BEKa, JKUBOTHBIX, PaCTCHUN 1

40 HanorexHosornu B OMOJIOTUH U MEIUIIMHE 1

41 JKU3HEeHHEBIN IUKIT KJIETKA 1

42 Martpuunsiii cunte3 JTHK 1

43 XPOMOCOMBEI. 1

44 JleneHne KICTKH — MHTO3 1

45 KontponsHas padora 1 1
Tunel knetok. Kaprokunes u nurokunes. JlaboparopHas padora 7

46 «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha 1 0.5
TOTOBBIX MUKPOIIpEnapaTax)»

47 Perynsiiust ;kM3HEHHOTO IIMKJIA KIETOK

48 Opranu3Mm Kak eMHOE 11eJI0¢

49 Txanu pacrenuii. JlTaboparopHas padota 8 «/3ydeHue TkaHeH 1 0.5
pacTeHui»

50 TkaHu )KHUBOTHBIX U YesoBeka. JlaboparopHas pabora 9 1 0.5
«M3ydenue TKaHeH JKMBOTHBIX) '

51 Opranel. CHUCTEMBI OPTraHOB.

52 Omnopa Tena opraHu3mMoB

53 JIBuKEeHNE OpraHu3MOB




o4 [Inutanue opranu3MoB 1
55 [MuTanue MO3BOHOYHBIX )KMBOTHBIX. [IHiIieBapuTenbHast cucTeMa 1
YeJoBeKa
56 JlpIxaHue opraHu3MoB 1
o7 JIpIxaHue Mo3BOHOYHBIX KHUBOTHBIX U YEJIOBEKA 1
58 TpaHcIOpT BEMIECTB y OPraHU3MOB 1
59 KpoBeHocHas cucTeMa NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA 1
60 Brigenenue y opraHusmMoB 1
61 3amura y opraHu3MOB 1
62 NMMyHHas cuctema yenoBeka 1
63 PaznpaxiuMocCTh U peryisnus y OpraHu3MOB 1
64 I'ymopanbpHast perynsius 1 SHIOKPUHHAS CHCTEMa KHUBOTHBIX U 1
YyeloBeKa
65 dopMbI pa3MHOKEHUST OPTaHU3MOB 1
66 [TonoBoe pa3MHOKEHUE 1
67 Meiio3 1
68 I'amerorenes3. ObpazoBaHue ¥ pa3BUTHE TIOJIOBBIX KIIETOK. 1
69 NHnuBuayaibHOE pa3BUTHE OPraHU3MOB — OHTOTCHE3 1
70 3akiiajiKa OpraHoOB U TKaHEH U3 3apOIbILIIEBBIX JINCTKOB 1
71 Poct u pa3BuTHE KUBOTHBIX. 1
7 PasmHoenue u pazsutue pactenuil. Jlaboparopuas padora 10 1 05
«CTpoeHHe OpraHoB pa3MHOKEHHSI BHICIIMX PACTEHUI '
73 KonTponsHas pabora 2 1
74 HcTopus cTaHOBIEHUS M PAa3BUTHS T€HETUKH KaK HAYKU. 1
OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
75 3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB. MOHOTHOpUAHOE 1




CKpCIIMBAaHUC.

[Ipaktudeckas pabora 2 «PenieHrne reHeTHYeCKHX 3a/1a4 Ha

76 1
MOHOTHOPHUIHOE CKPEIIUBAHUE).

7 Ananusupyrouiee ckpeniuBanue. Hernonnoe noMuHupoBanue 1

78 JurubpumHoe ckpermmuBanue. [{uTomornyeckre 0CHOBBI 1
TUTHOPHUTHOTO CKPEITUBAHUS

79 [IpaxTnueckas pabota 3 «PelieHne reHeTHYECKUX 3a7a4d Ha 1
TUTHOPHTHOE CKPEIITBAHUCY.

80 CuerieHHOE HacJIeJJOBaHHE MTPU3HAKOB 1

81 XpOMOCOMHasi TEOPHST HACTIEICTBEHHOCTH 1

82 I'enernka mona. ['eHOTHI KaK II€JIOCTHAS CUCTEMA 1

83 Pemienne reHeTHYECKNX 3a1a4. 1

84 [TpakTrueckas padota Ned «PerieHue reHETHUECKUX 3a/1a49. 1

85 N3meHnunBOCTS TpU3HAKOB. BUABI H3MEHYMBOCTH 1

86 MoaundukanroHHass ”3MEHUYNBOCTh. BapuanmoHHBIN psl 1 1
BapUalMOHHAS KPUBAsI.
JlaGopaTtopHnas pabora 11 «MccaenoBanue 3aKOHOMEPHOCTEH

87 MOIM(DUKAITMOHHOW U3MEHYMBOCTH. [locTpoeHre BapUaliMOHHOTO 1
psAlla U BapUallMOHHOW KPUBO

88 I'enoTunnyeckass M3MeHUYNBOCTE. KoOMOMHATHUBHAS N3MEHYHNBOCTD

89 MyranuoHHasi '3MEHYUBOCTb.

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. JMUTeHEeTHKa U 1
SIMUI'E€HOMHKA

o1 I'enetuka yenoBeka. [IpakTudeckas pabota 5 «CocraBneHue u 1
aHaJIU3 POIOCIOBHOI

92 MeTo 161 MEIUIIMHCKOM T'eHETHKH. 3HAYCHHE MCAUIIUHCKOM 1

TCHCTUKU B IIPCAOTBPAMICHUHN U JICUCHUUN I'CHCTUUCCKUX




3a00JIeBaHMI YeJI0BEKa

93 KonTtponsHas padora 3 1
OcHoBHbIe IOHATHS cenekiuu. JlabopaTopHas padora 12

94 «M3ydeHne cOpTOB KYJIBTYPHBIX PACTEHUM U NIOPOJ JOMAIIHUX 1 0.5
KUBOTHBIX)»

95 Mertomp! cenekimoHHOM padoThl. JlabopaTopHas padorta 13 1 05
«M3ydyeHnue MeTo/I0B CEeTeKINH PACTECHHID

96 JIOCTIDKEHUS CENeKIINH PACTCHUI M )KUBOTHBIX. 1

97 CoxpaHeHue, U3y4eHHE U MCIIOJIb30BaHIE TeHETHUECKIX 1
pecypcoB

08 broTexHoN0THS Kak HayKa U OTPACib MPOU3BOJICTBA. 1 05
[IpakTueckas pabota 6 «/3yueHrne 00bEKTOB OMOTEXHOJIOTUN

99 OcHOBHBIC HANPABICHUS CHHTETHICCKON OMOJIOTHH

100 XPpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS

101 Menuuuackre OMOTEXHOJIOT N

102 PesepliHHI?I ypok. [ToBTopenue, o6o01IeHnEe, CHCTEMaTH3aITUs 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13










