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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa 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 usyueHus (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
oOuiero oOpa3oBaHMsI M NMPU3BaHbl 00ECIEUNUTh MPEEMCTBEHHOCTh MEXy 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, BOCIIUTATEIbHBIX U PA3BUBAIONIMX 3aJ]lad, CBSI3aHHBIX C NMpoQopueHTaLNEN
oOyuaronuxcs M CTUMYJIMPOBAaHHMEM HHTEpeca K KOHKPETHOM O0O0JacTH HAy4HOrO 3HAHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma nmo yue6HOMY npeamery "buosnorus" na€r mpencraBieHue o IeJU U 3a1adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOn€HHOM ypOBHE, OIpeeNsieT 00s13aTeIbHOE
(MHBapHaHTHOE) MPEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasjesnaM U TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh U3Y4YeHUs YueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKH Y4eOHOTo Ipolecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUT
MPEEMCTBEHHOCTH C H3y4YeHHEM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHus,
Onmaromaps 4yeMy IPOCMAaTpPHUBAECTCSl  HANpPABICHHOCTh Ha  IOCIEYIOLIEe  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX HAa (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIIJICHHS, MPEICTaBICHUNA O 3I0pOBOM OOpas3e >KU3HU, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled MNpupogHoil cpene. B mporpamme 1o
OMOJIOTHMM TakXKe IMOKa3aHbl BO3MOXHOCTH ydeOHoOro mnpenmera «buonorus» B peanu3anuu
tpeboBanuii ®I'OC COO K TIaHUPYyEeMbIM JTUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM oO0ydeHus M B (POPMHUPOBAHMM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHOM
JESITeNbHOCTH OOYyYaloUIMXCcs MO OCBOGHHUIO COAEpkKaHHs OHOJOTHYecKoro oOpa3oBaHMs Ha
ypOBHE CpeHero o0Iiero 0opazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero oOpa3zoBaHUS 3aBepIlacT
Oouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJIeHUE 3HAHUI
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
[IOMCKOBBIE€ HAyYHbIE UCCIIEJOBAHUS B OMOJIOTHU.

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 OMOJIOTUM C APYTUMH Haykammu», «CucTemMa 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,  CaMOOpraHH3als, CaMOBOCIPOM3BEICHHE, Pa3APaAKUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alid >KUBBIX CHCTEM: MOJEKYJISPHBINA, KIETOYHbIM, TKAHEBBIH,
OpraHU3MEHHBIMH, MOMYJISITHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6MOTEOTICHOTUYECKU ),
ouoctepusiit. [Ipoueccel, mpoucxosmue B *KUBbIX cucTteMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyirecTBoBaHUSI MaTepuu. Hayku, u3ydaroniue HBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSX OpraHU3aIUHU.

N3yuenue xuBbIx cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msmepenue,
OKCIEPUMEHT, CHUCTeMaTu3auus, MeTaaHanu3. [loHsTue O 3aBUCUMOM UM HE3aBHCUMOM
nepemenHoil. I[lnanmpoBanue skcnepumenta. [locTtaHoBka u mpoBepka rumote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ JOCTOBEpHOCTh. Pazbpoc B 6uonornueckux gaHHbIX. O1eHKa
JOCTOBEPHOCTH TMOJIyUYEHHBIX PE3yNbTaToOB. [IpUUMHBI HCKaXKEHUS Pe3yabTaTOB JKCIEPUMEHTA.
[ToHsiTHE CTATUCTHYECKOTO TECTA.

JdeMoHcTpanun

Tabmuer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «bBHOJIOTHYECKHE CHCTEMBI,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TkKaHuM  KUBOTHBIX», «CHCTeMBl OpraHOB  YEJIOBEUECKOIO0  OpraHu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUEHUs KUBOU MTPUPOIBI».

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

IIpakTHyeckass padora «/crnosb30BaHUE Pa3IMYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
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).
OcHOBHBIE TIOJIO’KEHUSI COBPEMEHHOM KJIETOUHOM TEOpUU.

MeTtopl MOJIEKYJIIPHOM UM KJIETOYHOM OMOJOrMM: MHUKPOCKOIHS, XpomaTtorpadus,
anekTpodopes, METoJ ~ MeueHbIX aroMoB, auddepeHnmansHoe  HEHTpHU]YrUpoBaHHE,
KyJbTUBUPOBAHHUE KIETOK. M3yuenue (PUKCUPOBAHHBIX KIemoK. DIEKTPOHHAsT MUKPOCKOIIHSL.
Kongokanvnasn mukpockonus. Bumanshoe (npudicuzneHHoe) usyueHue 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 METOJI0B MUKPOCKOIIUNY.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAIBHBIX KIIETOK.

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

Tema 4. XumMnueckasi OpraHu3anus KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHTHI. Bona u e€ ponb
KaK pacTBOpPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUU KIETKH, TEIUIOPETYISLUU.
MunepasnbHble BEllecTBa KIETKH, UX OMoJjiorndyeckasi poib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHMCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. [lepBuunas cTpykTypa Oenka, HmenTHIHAs
CBs3b. BTOpuuHas, TpeTwdHas, YeTBepTUYHas CTPYKTyphl. JleHartypamus. CBoicTBa OEIKOB.
Knaccuduxkanus 6enxos. buomornueckune GyHkiuu 6enkoB. [Ipuonbi.

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

Jlunuaer. IMuapodunsHO-THIPOPOOHEIE CBOMCTBA. Knaccudukanus  n1unumos.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTHYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JIHK u PHK. Crpoenue nyknemHoBbix kucioT. HykieoTumsl.
[Mpunnun kommiementapHoctu. [IpaBuno Yapradda. Crpykrypa JHK — naBoiinas cnmpaib.
Mectonaxoxaenue u ouonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byukun  AT®. BoccraHoBleHHbIE TIEPEHOCUMKH, UX GYHKIMM B KJIeTke. /[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykTypHass Ouosiorus: OMOXMMHYECKHME U OMO(PU3MUECKUE HCCIIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyl. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CUuHme3 OUOMONEKY U
UX HEeNnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

IToptpetst: JI. [lonunr, Ix. YorcoH, @. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C.
[Ipy3unep.



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

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XMMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemectBa B cocraBe oOpraHuzMoB», «CTpoeHHE MOJIEKYIbl Oenkay,
«CTpyKTypBl OETKOBOW MOJNEKYNbI», «CTpOeHHE MOJEKYN YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XUMUYECKast IOCyJja U 000pyJOBaHHUE.

JlaGopaTopHasi padora «OO0HapyKeHHE OCITKOB C TIOMOIIBIO KAYECTBCHHBIX PEAKITUI.

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

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIeTok: sykapuoTHYecKass U mpokapuotndeckass. 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 QyHKIMOHUpPOBAHUE dyKapHOTHYEeCKOM KieTku. [lnma3zmarnyeckas MmemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCHOPT BEIIECTB yepes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, oOneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopt). Ilomymponunaemocts MemOpanbl. Pabora
HaTPUH-KaJIMEBOTO HacOCa. DHJIOIUTO3: MMHOIUTO3, (haromuTo3. JK301uTo3. Kierounas cteHka.
CtpykTypa ¥ QyHKIIMH KJIECTOYHON CTEHKH PAaCTEHUM, TpUOOB.

[urommazma. I[luro3onb. [lurockener. [IBwkeHue nurToriasmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIE OpraHOMbI KJIETKHU: 3HporazMarudeckas cetb (JIIC), anmapar ['ombmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TrpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus oOeaxoe 6 IIIC. Cuntes
pactBopuMbix  OenkoB. CuHTE3  KIETOYHBIX MeMOpaH. [mamkuil  (arpaHynspHBIi)
sHAOIUIa3MaTHUecKuil petukynyMm. CekperopHas ¢yHkius anmapata ['onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0dcu. TpaHCTIOPT BEILIECTB
B KJeTKe. Bakyonu pactutenbHbIX kieTok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUABL [Ipoucxooicoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHbIe, BTOpPUYHBIE U CJOXHBIC IJIACTH]IBI
(OTOCHUHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6panubie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
MukpoTtpyOouku. Knerounsiii nentp. CrTpoeHue U JBIKEHHE OJKIYTMKOB U PECHUYEK.
MuxkpoTpyOouku nutormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIIMIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbIH MaTpHKC. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(ha3HOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJunamuxa s0epHoll
00010uKU 8 Mumo3ze. HoepHulii mpancnopm.



Knerounsle  BrmtoueHus.  CpaBHUTENbHAs  XapakTEpUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOM, IPUOHON).

JdeMoHcTpanuu

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

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

O6opynoBaHue: CBETOBOW MHKPOCKOIN, MMKpPOIpPENapaTbl PacTUTEIbHBIX, >XKMBOTHBIX
KJIETOK, MUKpOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

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. O0MeH BelecTB M NpeBpallieHNe JHEPTUM B KJIeTKe

AcCUMWIALNS U TUCCUMWISILIMSL — IBE€ CTOPOHBI MeTalbosn3Ma. Tumbl oOMeHa BEUeCTB:
aBTOTPOQHBIK M  reTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
DHepretuyeckoe oOecrieueHue kieTku: npeBpaimienne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTaTUBHBIM XapakTep peakUui KJIETOYHOTo Merabonm3zma. PepMeHThl, MX CTPOEHUE,
cBoiictBa W MexaHusM aenctBus. Kodepmentsl. Ornnuusi (EepMEHTOB OT HEOPTraHUUECKUX
Katajau3aTopoB.  benku-akTuBaTtopel M OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTAaTUBHBIX PEAKIIUH OT pa3IMYHBIX (PaKTOPOB.

[lepBuyHBIN CHUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. POTOCUHTE3. AHOKCUSEHHbIU U
okcucennvlll  omocunmes 'y oOakmepuii. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonHoz2o yeumpa. Ponp xmopomnactoB B nporecce (poTocuHTe3a. CBETOBas U TEMHOBas
dazel. @omoovixanue, Cz., Ca- u CAM-munvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Bnusiaue pa3nuyHbeIX GakTopoB Ha CKOPOCTh (poTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHnte3.  Pa3HooOpazue  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTpU(ULUpPYROLINE
OakTepuu, xene300aKTepun, cepodaKkTepru, BOJOPOAHbIE OaKTepry. 3HaUEHUE XEMOCHHTE3a.

AnaspoOHble opraHu3Mel. Bunel Opoxenus. [IpogykTel OpoXeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBuTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILCIUIEHUE [IIFOKO3BI.

buonorudeckoe OkucCICHME, WU KIETOYHOE AblxaHHe. Poib MUTOXOHIpHN B IpoLeccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouerma npomonos. Cunme3 ATD: paboma npomonuou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMEHa BeIIECTB IepeA  aHadpPOOHBIM.
D¢ dexTUBHOCTH SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanuu

IToprpetsr: k. ITpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupel m cxembl: «POTOCHHTE3», «IDHepreTudeckuil oOMmen», «buocunres Oenkay,
«Ctpoenue pepMeHTay, «XeMOCHHTE3.

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



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

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

JladopaTopHasi padoTa «CpaBHEHHE TTPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3aY.

JlabopaTopHasi padoTa «CpaBHEHHE TIPOIIECCOB OPOKCHUS U JABIXAHUSD.

Tema 7. HaciieacrBeHHast uHpopMauus U peaju3anus eé B KIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLUSAX MaTPUYHOIO
cuHTe3a. Peammsanust HacneACcTBEHHOHW WHPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIuMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNAapaIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHeix PHK B OuocunTese Genka. YcioBust
o6uocunTesa 6enka. Koauposanue aMuHokucioT. Ponb pubocom B OnocunTtese Oernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalus reHoMa y NMpoKapuoT U
syKapuoT. Perymsmus akTUBHOCTH TeHOB y mpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). Monexyrapuvle mexanuzmvl dKcnpeccuu 2eHogé y aykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHBIX MpolieccoB B KieTke. Kiierounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI KU3HU U 00IUTraTHbie napa3uthl. CTpO€HHE MPOCThIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusneuwnwiti yuxn JIHK-cooepocawjux
supycos, PHK-coodepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

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

Buoungopmamura: unmezpayus u ananusz 6onvuux maccusosg («bigdatay) cmpyxkmyphoix
buonocuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyune. 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
mporeccoB, mpoTekaronux B uHTepdase. Iloaroroska knetku k genenuto. [Ipecunrernyeckuit
(MOCTMUTOTUYECKHIT), CHHTETUYECKMH M TOCTCHHTETUYECKUH (MIPEMUTOTHYECKUIA) MEPHOIbI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  perumakanuu — JIHK:
KOMIIJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAUIEIbHOCTb. MeEXaHHU3M
perumkanuu - JIHK.  Xpomocomsl. Crpoenue xpomocom. Ternomepsl M Tenomepasa.
XpPOMOCOMHBII HAabOp KIETKH — KapuoTul. MIUIOWIHBIM M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Jlenenune kinetkn — mMuto3. CTaguym MHUTO3a M NPOUCXOAIIME B HUX NPOLECCHL. THUIBI
MuTo3a. Kapuoknnes n nutokunes. bruonornueckoe 3Ha4eHUE MUTO3a.

Perymsiust MuTOTHUECKOTO LHMKIa KieTkd. [IporpamMmmmupyemas KieTo4Has THUOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «Lugpposas knemka» — buoungopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUSL KIEeMKU.

JdeMoHcTpanuu

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

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHasi pa6ora «/3ydeHre XxpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3moB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

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

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENbHASA, MbllIeuHas, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroIOKEeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BerertaTuBHbl€ U T€HEpPaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHME OJHOKJIETOYHBIX OPraHu3MOB: aME&OOUIIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KE€HHE MHOIOKIETOYHBIX PACTEHU: TPONU3Mbl M HACTHUM.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [lorynomienue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHussmMu. Ilutanue >XUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPHUKJIETOYHOE IUIIEBAapEHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J{pixanue xuBoTHBIX. uddy3us razos yepes
MOBEpXHOCTh KieTkH. KoxkHoe nbixanue. [[pixarenbHas moBepxHOcTb. JKabGepHoe U NErouHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMSI JETKMX MO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenbHass cucTema uenoBeka. MeXaHu3m
BEHTUJISIUH JIETKUX y MITUI] U MIIEKOMTUTAIOMIKX. Perynsius npixanus. J{prxaTenbHble 00bEMBI.

Tpancnopr BemiecTB y oOpraHu3MoB. TpaHCHOpPTHBIE CUCTEMBI pacTeHHMH. TpaHcnopt
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cephle, KpOBEHOCHBIE cOCyabl M KpoBb. Kpyru



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

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyond. Opranel BeigeneHus. @OuubTpanus, Cekpenuss u  oOpaTHOE
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIOHUpOBaHHE HePpoHa. OOpa3oBaHNE MOYH Y YEIOBEKA.

3amura y OpraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX IPOM3BOIHBIE. 3alIUTa OpraHu3Ma
or OonesHell. VMMMmyHHas cuctema uyenoBeka. KileTouHbli W TyMOpalbHBII HMMMYHHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posb BpoxIEHHOTO NIMMYHHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIEBAHUH.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHas perynsauus y >KUBOTHbIX. HepBHas cucrema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pe(dIIeKCHI.

I'ymopanbpHast perymsuuss M SHIOKPDHHHAs CHUCTEMA JKMBOTHBIX M 4esoBeka. JKeiesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OnHOKJIETOYHBIE BOJOPOCIN», «MHOIOKIETOUHBIE BOJOPOCIH»,
«bakrepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHUil», «CHCTeMBbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crtelOns», «CTpoeHHE JHMCTOBOM IIACTUHKW», «TKaHU
KUBOTHBIX», «Ckener 4enoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctusle», «Cxema NUTaHUA pacTeHuin», «KpoBEHOCHbBIE CHCTEMBI ITO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHass cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pediaexcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPBl KOMHATHBIX pacTeHUil, repOapuu pacTeHHI pa3HbIX OTIENIOB, BIAaXHbIE IpenapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmasia u OenkoB moJ  JeiicTBueM  (QepMeHTOB, OOOpyIOBaHUE JUIA



JEMOHCTpPALIMU OIBITOB N0 U3MEPEHUIO KU3ZHEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
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
0ecroyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIILUS, (parMeHTaIHs, KIOHUPOBAHHUE.

[lonoBoe pasmuoxenue. I[lonoBble kieTku, wim ramerbl. Meiio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameroreHe3 'y kuBOTHBIX. [lonoBbIE  JKene3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

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

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOIOTUs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apobnenus. [emepmunuposeannoe u nedepmunuposantoe opobrenue. bracmyna, munsi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
Pa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS HMHAYKIMS). 3akiajka IUlaHa CTPOCHUS
JKUBOTHOTO KaK pe3y/lbTaT HEPAPXMUYECKUX B3aUMOJCHCTBHII TeHOB. BrusgHue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
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. llepnoabl OHTOreHesa yesoBeKa.
Crapenue U cMepTh Kak OMOJIOrHYeCKUe MPOLECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe W pa3BUTHUE PACTUTENBHBIX OpPraHu3MoB. /J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmuisl u cxembl: «BeretaTuBHOE pa3MHOKeHUE», « THUMBI OECIONIOr0 pPa3MHOKEHUS,
«Pa3MHOXXeHHE XJIaMUIOMOHAaAbl», «Pa3MHOXXEHHE HBIUVIEHB», «Pa3MHOXXEHHUE THIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykayn, «Pa3Butue capanum», «Pa3BuTue IArymkmn», «/IBoiHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIAPAThI SIHIIEKJIETOK M CIIEpPMaTO30U/I0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

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

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

JladopaTopHas padora «CTpoeHHE OPTaHOB PA3MHOXKEHHUS BBICIIUX PACTEHUI.

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 oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr 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
IeHbl, AJIbTEPHATUBHbIC IPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN TNPU3HAK, TOMO3HUIOTa,
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. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-PecoBckmuii.

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

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

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBwlii 3akoH MeHaens — 3aKOH €AUHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH Menzaens — 3aKkoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHHUE. [TpomexxyTOUHBIT XapakTep HACJIEIOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npusHakoB. Paboter T. Moprana. CuemsieHHOe HacaeI0BaHUE
IFE€HOB, HApYIIECHUE CLCTUICHU MEXAY F'eHaMU. XPOMOCOMHAsi TEOPHUs HACIEICTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocoMmbl. ['oMorameTHbli M rereporaMeTHbiil moj. ['eHeTMdeckas CTPYKTypa MOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IlieloTpornusi — MHOXECTBEHHOE [EHWCTBUE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTMueckuil KOHTPOJIb Pa3BUTHUSI PACTEHUM, >KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MOJOTMYECKUX TPOIECCOB, TMOBEACHUS W KOTHUTHUBHBIX (yHKIuH. ['eHeTmyeckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKkne acieKThl KOHTPOJISA U U3MEHEHHUs HacleJACTBEHHON MHpopMaluu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenBanue», «HenonHoe nomuHupoBanue», «CLenieHHOe HAacae10BaHNue
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuup», «MHOKECTBEHHbBIN AJJIENU3M», «B3auMOIeiCTBUE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIUICHUs IPHU3HAKOB, MOJEIb JUI JEMOHCTpAalMy 3aKOHA HE3aBHCHMOIO
HacJeA0BaHus NPU3HAKOB, MOJIENb JUIsl JEMOHCTPALMY CLEIJIEHHOIO HACIEAOBAaHUS IPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

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

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

Tema 13. 3akoHOMepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJMYECTBEHHBIE MpPHU3HAKU. BuIsl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeH4YUBOCTh. Posib cpeabl B (opmupoBaHUHM MOIUGUKALUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOIU(UKAITMOHHONW H3MEHIHUBOCTH.

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

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOI M3MEHYUBOCTHU B CO3/IaHUU T€HETUYECKOTO pa3HOoOpa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYUMBOCTb. Buabl MyTanui: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckne W MoJjoBble MyTaluu. [IpuynHBI BO3HMKHOBEHHMS MyTauud. MyTareHsl U HX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTHUYECKHUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POIb INULEHEMUYECKUX (PAKmMopos 6 HACIe008aHUU U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

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

Tabmumpr u cxembl: «Buabsl u3MeHUHMBOCTHY, «MoaudUKalMOHHAs W3MEHYHBOCTHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XUBble U TrepOapHbIE 3K3EMIUIAPhl KOMHATHBIX PACTCHHI, PUCYHKH
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

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

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

Tema 14. I'eneTnka yesioBeKka

Kapunotun uenoseka. MexayHapoaHas IporpaMMa MCCIENOBAaHUS TI'€HOMAa 4YEJIOBEKA.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJIEKYJIIpHO-TeHeThUecKuid. COBPEMEHHOE OIIPENIEICHNE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHKE, B TOM 4KcCIie ¢ nmoMombio [T1{P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacnmeaCTBEHHOM MpPeApacooKEHHOCThI0. 3HAYE€HUE MEAUIIMHCKON TEHETHUKHU B
NPEJOTBPAIICHNH M JICYEHUH TEHETHUYECKMX 3a00JIeBaHMU YeloBeKa. MeTUKO-TeHETHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY 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 aHAJIU3 POJOCIOBHOMY.

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 CO3JaHUM COPTOB pacTeHHi u mopoAd >KuBOTHBIX. CopT, mopoja, IITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertoipl cenekiMoHHOM padoThl. MIcKycCTBEHHBIN O0TOOP: MAacCOBBIA M MHIWBUTyaTIbHBIMH.
Dtanbl KOMOMHAIIMOHHOW ceneknuu. VcnbiTanue mpou3BoAMTENe 1o motoMcTBy. OTOGOpP MO
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 MYTallMd y KyJbTYpHBIX (OpPM OPraHu3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenune mnonuruionaoB. BuyrpuBuaoBas rulpuausauus. bauzkopoacTBeHHOE
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayropuauHr. ['ereposuc 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'€HETUYECKUX PECYpCOB KYJbTYPHBIX PAaCTEHUN U UX IAUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaejieHue 2eHemuyecKUMy pecypcamu celbCKOX03AUCMEEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBVIOWUX U CO30AHUS HOBBIX NOPOO, TUHULL 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. bopnoyr, /1. K. benses.

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

JlabopaTopHas padora «/I3ydueHue COpTOB KYJAbTYPHBIX PACTEHUN M MOPOJ JOMAITHUX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTUXKEHHUS CEJEKIMH PACTeHUM M >KUBOTHBIX (HA
CENIEKIIMOHHYIO CTAHILUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YY4aCTOK, B TEIUTMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBbeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEepUCTHKA. TpaJulMOHHAs OWOTEXHOJOTH: XyeOoIedeHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoAcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI TEHOMOB C ILI€JIbIO MOJIY4YEHUS OPraHM3MOB U MX KOMIIOHEHTOB, COJIEpKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTuueckas rudpuamsanus U coMaTtudeckuil smOpuorenes. Mcmosb3oBaHue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHLIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKius sIMIIEKIETOK U KJIOHMPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIaHTAaLUMU sJep
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

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

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [1IP-auarnoctuka.
MeTa0010MHBIHM aHaIM3, FTEHOLIEHTPUYECKUM aHaIl3 IPOTEOMa YEJIOBEKa JJISl OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OuouHXKeHepuss JUIsl pa3pabOTKu (PYHAAMEHTAJbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHUH,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LETbI0 00ecredyeHus: KOMOMHHUPOBAHHOW 3aIIUTHI OT
Bo3Oyauteneri OPBU, ycTtaHoBieHHE MOJEKYISIPHBIX MeXaHW3MOB (yHKIMoHupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmuet u cxembl:  «Vcmonp30BaHME  MHUKPOOPTaHM3MOB B MPOMBINIICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOJICTBO)».



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 oOuiero o0pa3oBaHusl: JUYHOCTHBIE, METANIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJbTaTOB OCBOEHHUS MPOTpaMMBbl MO OMOJIOTHUU BBIACICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCUHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTHM K CAaMOPAa3BHUTHIO, CAMOCTOSTEIBHOCTH W CaMOOMPEICIICHHIO,
Hanuuue momugayuu K OOydeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEMCE
Onoyornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3ZHAHUS ~ 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 COOTBETCTBHUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
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
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, IpUpoJIe U OKPYKAIOIIEH cpeje.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOEHMS yueOHOTro npenMera «buomaorus» MOMKHBI OTpaKkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaloNIUXCsl PyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOexXJAeHUNH, COOTBETCTBYIOIIUX TPAJUIUOHHBIM IEHHOCTSM POCCHIMCKOrO  OOIEecTBa,
paciiupeHe >KU3HEHHOTO OIbITa W ONbITa JESTENbHOCTU B IPOIIECCE pealn3alliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIHTAHMS:

cOpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEIbHOCTH MPHU CO3/aHUU YY€OHBIX MPOEKTOB,
pelieHny y4eOHBIX U M03HABATENbHBIX 33/1a4, BHIIOJHEHHH OMOJIOTHYECKHX IKCIIEPUMEHTOB;

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

YMEHHE YYUTBIBATh B  CBOUX JCWCTBHUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOEXKIEHUSAMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YEeOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENCKUX 3a/1a4, YBAXXUTEIBHOTO OTHOMIEHUS K MHEHUIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM JESTEIbHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBOKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoAauHON, ropAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIIEHHE K MPUPOJHOMY HACIECIUWI0O ¢ TaMSATHUKAM TMPUPOJIBI,
JTOCTHKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OHMOJIOTHH, TOHUMAHWSI 3HAUCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTH K CITY)KEHHUIO U 3ammre OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pOAMTENSIM, CO3/JaHHI0O CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IIEHHOCTEW CEMEHHOM KM3HU B COOTBETCTBUU C TPAJIUIIMSMHU HAPOJIOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

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

MMOHMMAaHHE U peanu3alus 3J0pOBOro u 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas ¢u3nyeckass aKTHUBHOCTb), OEpEeKHOTro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHHE [EHHOCTH TMpPaBWJI WHIAUBUAYAIBHOTO M KOJJICKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

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

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MpoPecCHOHANBHON NesITeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

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

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTUYECKHU I1esIeco00pa3HOe OTHOIIEHUE K MPUPOJEe KaK UCTOYHHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH cpenpl;

OCO3HAaHHUE IJI00aJIbHOI0 XapaKkTepa dKOJOTMYECKUX IPo0JieM U IMyTei UX peleHus;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TPU U3yYeHUH OWOJIOTUHU 3HAHWUSA U YMEHUS
IIpU pElIeHUH NpoOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIOIEHUE
[IpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUJOB, SKOCHCTEM, Ouochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSILIUX BPEI OKpYXKaIoLIeH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEIIPUHIMAEMBbIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJIM4ue€ Pa3BUTOIO HKOJOTMYECKOTO MBIIUIEHUS, AIKOJIOTUYECKON KYNIbTYpbI, OIbITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
MO3HABATEIbHOM, KOMMYHMKAaTUBHOM U COILMAJIbHOM TMpaKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUsST HayKM M OOIIECTBEHHOM TMpaKkTUKW, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENBCKOM KyJIBTYpPHI KaK CpeICTBa B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpY>KaIoLeM
MHpEe KaK O €IWHCTBE TMpUPOIbl, 4YeloBeKa M OOIIecTBa, B [O3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU IJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
9KOJIOTMUECKUX Mpo0sieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIlUOHATHLHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B IMOJIyYEHUH OMOJOTHYECKMX 3HAHUN B IIEJISX MOBBIIMICHUs 00IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
rPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUPAa M MPOUCXOASIIUX B HEM HM3MEHEHUH, yMeHHUEe JenaTb O0OOCHOBAaHHBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW AESATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENpPEephHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ysbTaThl OCBOECHUSA y4deOHOro mpeamera «buosorus» BKIIIOYAOT:
3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOUIUXCA  MEKAUCUUIUIMHAPHBIC
(MexTpeAMeTHBIE) OOLIEHAYYHbIE IOHATHS, OTPAXKAIOLINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGHI/I(l)I/IKy MCTOAO0B NIO3HAHUA, UCIIOJB3YCMbBIX B €CTCCTBCHHBIX HAaYyKaX (BGHIGCTBO, OHEpTru-,
SIBJICHHE, IPOLECC, CUCTEMAa, HAyYHbIM (PaKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIIeIOBaHUE, HAOIIOEHNE, W3MEPEHHE, HKCIEPUMEHT U JPYrue); YHHUBEPCaJIbHBIE
yueOHble NieiicTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYIATUBHBIC), 00ECIICUNBAIONINE
dbopmupoBaHre (YHKIMOHATHHOW T'PAMOTHOCTH W COIMAIBHON KOMIETCHIMU OO0YYarOIIUXCs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BAaTh OCBOCHHBIC MEXTUCIUTIIHHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUS B II03HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

B pesynbrare wusydeHuss OUOJOTMHM Ha YPOBHE CpPEIHEr0 OOImero oOpa3oBaHUS Y
obOyuvarorierocs OyayTr copMupoBaHBI MO3HABATENbHBIE YHUBEpPCAJIbHbIC y4deOHbIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HBIC HeﬁCTBHﬂ, PETYJIATHBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OACATCIBHOCTD.

MertamnpeaMeTHbIe pe3yJbTaThl OCBOCHHUS TPOTPaMMBI CpelHEro oOmiero oOpa3oBaHUs
JAOJIKHBI OTPpaXXaTh:

OBJIaIleHI/Ie YHUBEpPCAJIbHBIMHA yqeﬁanMn Mnmo3HaBaTeJIbHbBIMHU HeﬁCTBHﬂMH:

1) 6a3oBbIe JIOTHYECKHE JICHCTBHUS:

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

WCTIONb30BaTh TPH OCBOCHHM 3HAHWUH TPHEMBI JIOTHYECKOTO MBIIUICHAS (aHAIN3a,
CUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATUH (BBIIENATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABJINBATE CBSI3U C JPYTHMH MTOHITHSIMH ),

OTIpENIeNATh LN ACATENBHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUU HX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTAThl ICATSILHOCTH C MOCTABICHHBIMU IICIISIMH;

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

CTPOWThH JIOTUYECKUE PACCYKICHHs (MHIYKTUBHBIC, JICIyKTUBHBIC, TI0 aHAJOTHH),
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 TaKXKe MPOTUBOPEYHMH PAa3HOTO PO/a,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;

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

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU TOCIIEACTBUM JESITENLHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30Bble HCCIEI0BATEIbCKHE AeHCTBHS:

BIIJIETh HABBIKAMHU Y4eOHO-HUCCIEIOBATENBCKOW M MPOEKTHOM JEesITeNbHOCTH, HaBBIKAMH
paspelieHus mpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY TOMCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIOJIb30BAaTh PA3NIMYHbIC BUABI JEATCIHHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHWS, €ro
WHTEPIIPETAINH, MPEOOPA30BAHUI0 M MPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCIE MPHU
CO3JaHUH YYEOHBIX U COIMAIBLHBIX TPOCKTOB;

(dhopMHUpOBaTh HAYYHBIA THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BATEIBHON NEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a1ady, BBIIBUTATH
TUNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPIKICHUH,
3aJlaBaTh 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 IIEJICHANIPABICHHBIN IMOMCK IEPEHOCa CPEACTB M CHOCOOOB NIEHCTBHSA B
poheCcCHOHANBHYIO CPENY;

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

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeil;

BBIJIBUTATh HOBBIC HJICH, IpeJiaraTh OPHTHHAIBHBIC IOJXOJbI W PEIICHUS, CTaBUTh
MPpOoOJIEeMBI M 3a/1a4H, JIOTYCKAIOITUE alTbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(DpoOpManuu (TEKCTe ydeOHOTO mocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JnaHHBIX, B MHTepHeTe), aHaIM3upoBaTh HHQPOPMAIMIO PA3JIMYHBIX BUIOB W (Hopm
MPECTaBICHUS, KDUTUIECKU OLICHUBATh €€ JI0CTOBEPHOCTh M HEMPOTHBOPEYHBOCT;

(dbopMynHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIC METOIBl TPU TIOMCKE H OTOOpe
ouostornvyeckoit nHGopMaIu, He0OX0JMMOH JIJIsl BRITIOJTHEHHS yIeOHBIX 3a/1a4;

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

CaMOCTOSITEJIBHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYECKON
nHpopManuu (CXembl, rpapuKu, TUarpaMmMbl, TAOJUIIBI, PUCYHKH U IPYTOE);

WCIIONb30BaTh HAy4YHBIN SI3BIK B KauyeCTBE CpPEACTBAa INPU pPaboTe ¢ OHOJIOTHMYECKOMN
uHpOpMaIMEH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIOJIb30BaTh M IPEOOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

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

OBiaeHHe YHMBEPCAIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMHU:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIUUA BO BceX cdepax KU3HU, aKTUBHO Y4acTBOBATh B JHANIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHHUS OTHOCUTEIbHO BBITIOJHEHHSI Tpe/iaraeMod 3aJayd, Y4YUTHIBAaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUHI APYTUX YYACTHUKOB JUANIOTA WIH JUCKYCCHH);

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



BJIQJIETh PA3JIMYHBIMH CIIOCOOaMM OOIEHUS M B3aUMOJICHCTBHSA, MOHMMATh HaMEpPEHHS
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 ¥ MCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHJIMBUAYAIbHONW pabOThl IpU
pemeHnn OHOIOTHYECKON MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelIeHIH y4eOHOH 3a1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

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

OIICHMBATh KaYeCTBO CBOETO BKJIAJAa U Ka)XJOr0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B PA3IMYHBIX CUTYyalHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

1) camoopranuzamnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM U HX pELICHHUsS B
KHU3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHWM 1I€JIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IO0POBBIO M 3J0POBBIO
OKPYKAOIUX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JAEATEIBHOCTb, BBIABIATH HPOOIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3a7ayl B 0Opa30BaTENbHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYyalVsIX;

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

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paclupATh paMKU y4eOHOIO IIpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;

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

OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHHUIO IIUPOKOM 3pyIULIMK B Pa3HBIX 001acTAX
3HaHUMH, IOCTOSIHHO MOBBIIATE CBOM 00pa30BaTE/IbHBINA U KYJIBTYPHBIH YPOBEHb.

2) cCAaMOKOHTPOJIb:

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

BJIa/IeTh HABBIKAMM TIO3HABATENIbHON pe(IeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIMTEIbHBIX MTPOLECCOB, UX PE3YIBTATOB M OCHOBAHUI, HCHOJIB30BaTh MPUEMBI pedieKcuu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NNPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTBI IPYTUX MIPU aHAJIN3€E PE3yJIbTaTOB AEATEIBHOCTH;



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 € O3ULIUU JIPYrOro YEJIOBEKa.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbie pe3ylbTaThl OCBOCHHUSI COAEp)KaHUS ydeOHOro mpenmera «buonorus» Ha
yray0nEHHOM YpPOBHE OPHEHTHPOBAHBI Ha 00eCIeueHne MPOPIIIEHOTO 00ydeHUsT 00yIarOIIHXCS
ounonornu. OHM BKIIOYAIOT: crenU(pUYEcCKUe s OHOJOTHM Hay4YHbIC 3HAHUS, 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 CHTYyalusaX. [IpeaMeTHbIe pe3yinbTaThl MPEACTAaBICHBI 10 TOAaM
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
(OpMUPOBAaHUN €CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHUH 3aKOHOB TPUPOABI U
peleHnn mpoodJieM parMoOHATFHOTO IPUPOIOTIONIH30BaHUS, O BKJIAIe POCCUHCKUX M 3apyOeKHBIX
YU€HBIX B pa3BUTHE OHOJIOTHH;

BIIAJICHHE CUCTEMOW OHMOJIOTUYECKHX 3HAaHWH, KOTOpas BKIIOYAET: OCHOBOTIOJIATAIOIINE
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIJIETKA, OpPraHu3M, MeTaboyM3M, TOMEOCTas,
CaMOperyJslns, caMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
onosornueckre Teopun (kimerounas teopuss T. IlIBamma, M. Illnetimena, P. Bupxosna,
XpOMOCOMHasi Teopusi HacieacTBeHHocTn T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3us U MPOUCXOXKJACHHS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3us MOTOMKOB
MIEPBOr0 MOKOJICHHS, paCUIeINIEHHUs, YUCTOTHl FaMeT, He3aBUCUMOro HaciieoBanus I'. Menzens,
TOMOJIOTHUECKUX PSAOB B HacieACTBeHHOW wusMeHuynBoctd H. W. BaBuiosa), npuHIUMbI
(KOMITJIEMEHTAPHOCTH);

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

YMEHHE BBIJCIATh CYLICCTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPraHU3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKa, CTPOCHUSI OPraHOB M CHUCTEM OPraHOB PACTEHUM, )KUBOTHBIX, YEIIOBEKA,
MIPOLIECCOB  KHU3HEACATETbHOCTH, MPOTEKAIONUX B OpPraHU3Max pacTeHUH, >KUBOTHBIX U
4eNnoBeKa, OMOJIOTUYECKUX TIPOIECCOB: 0OMEHa BelecTB (MeTaboIM3M), MPeBpaIleHUs YJHEPTUH,
Opo>keHHsI, aBTOTPO(GHOTO U TeTepoTPO(PHOTr0 TUMOB MUTAHMS, (POTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Mel03a, TaMeTOreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, PAa3MHOXKEHHUS,
UHAMBUIYAIILHOTO DPa3BUTHUSA OpraHu3Ma (OHTOTeHe3a), B3aHMMOJAEHCTBHS T€HOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TO0DA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXAY OPraHOWAAMU KIETKH M UX (PYHKUIUIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U UX (QPYHKIHMSIMH, MEXy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M 4YeJoBeKa M MX (YHKIMAMH, MEXJIy CUCTEMaMH OpPraHOB U HX
GyHKIMSAME, MEXAy dTanaMyd OOMEHa BEIeCTB, ATAallaMH KIETOYHOTO LHMKIA U >KM3HEHHBIX
IUKIOB OpraHuU3MOB, OJTallaMd SMOPHOHAIBHOTO pPa3BUTHs, TEHOTUIIOM U  (EHOTUIIOM,
¢deHoTUNOM U (pakTOpamMu cpesibl OOUTaHHUS;



YMEHUE BBISBISATh OTIWYUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCJIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIUKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHUE pelarh OHOJIOTMYECKHE 3a/layM, BBISBISATH MPUYMHHO-CICACTBEHHBIC CBSI3U
MEXy HCCIECIyEeMbIMU OHOJOTHYECKUMU TMPOIECCAMU M SIBIICHUSMH, JEJaTh BBIBOJBI U
MIPOTHO3bI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMCHHE BBINIOJIHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe pabOThl, COOMIONATh MpaBHia MpU
paboTe ¢ yaeOHBIM U Jab0opaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, MPOBEPATh WX OKCICPUMEHTAIBHBIMU CPEACTBAMU,
hopmyIupys 11e7b UCCIeA0BaHMS, aHAIM3UPOBATh MOJTYyYE€HHbBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE Yy4acTBOBAaTh B Y4EOHO-HCCIIEIOBATEILCKON padoTe MO OHOJIOTHH, SKOJOTHUU U
MEIUIIMHE, TIPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, M MYyOJUYHO TMPEIACTABISATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

yMEHHE OIICHMBAaTh JTHUYECKHUE AaCHEeKThl COBPEMEHHBIX WCCJIEAOBaHUN B 00JacTH
OMOJIOTMM W MEIUIHUHBI (KJIOHHUPOBAHMWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAMPABICHHOE
M3MEHEHHEe TeHOMAa U CO3/ITaHNEe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BHIOOP OyayIiei mpodecCHOHATBHOU NEeATeTLHOCTH B
00Jy1acT OMOJIOTUH, METUITUHBI, OMOTEXHOJIOTUH, BETEPUHAPUHU, CEITHCKOTO XO3sIICTBA, TUIIEBON
MPOMBIIIJICHHOCTH, YIAyONsTh IMO3HABaTEIbHBIM HWHTEpPEC, HAIpPaBJIECHHBIM 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 PELICHUH SKOJIOTHYECKUX MPOOJIeM YeIOBEYeCTBa, 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 BJI/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OINpeNeieHUs U
MMOHMMAaHHE CYIIHOCTH OCHOBOMOJATalmuX OWOJOTMYECKUX TEPMUHOB W MOHATHI (BHLI,
aKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBoronMoHHas Tteopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus sBomonuu), yuenus (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,
AKOJIOTMYECKON MUpaMuUbl SHEPTHH ), TUNoTe3bl (runote3a «mupa PHK» V. 'unbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAaMU HAyYHOTO TO3HAHMS, WCIONIb3yeMbIMH B
OMOJIOTHYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB W DJKOCHUCTEM (OMHCaHUE, H3MEpeHue,
HaOI0/IeHNe, SKCIIEPUMEHT), CIIOCO0aMM BBISIBICHUS W OLICHKH aHTPOTOTEHHBIX M3MEHEHHH B
IIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBWXKYILIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa,
AIIOTIATPUYECKOTO ¥ CUMIATPUUIECKOTO BUI000pA30BaHUS, BIUSHUS JIBUKYIIIUX CHJI 3BOJTIOIIUU
Ha TeHO(OH]I TOMYSIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YepeloBaHUS
HaIpaBJIEHUW YBOJIIOIMU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTaHABIUBATh B3aMMOCBSI3M MEXIY IPOLECCAMU HBOJIOLUH, JBIKYILIUMHU
CHJIAaMH aHTPOTIOr€HEe3a, KOMIIOHEHTaMH Pa3IMYHBIX AKOCHUCTEM U MPUCHOCOOICHUSMHU K HUM
OpraHu3MOB;

YMEHHE BBISBISITh OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY Uil JOKa3aTelIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMATHYECKUX TPYII,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHWsS, €IMHCTBA YEIIOBEUECKUX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOT000pa3usi BHJOB M KOCHUCTEM KakK YCIOBHUS COCYIIECTBOBAHHS NPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemiath OWOJIOTUYECKHE 3a7adH, BBISBISATh MPUYNHHO-CICICTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBIMH OWOJIOTHYECKUMH TPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3yIbTaTOB;

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

YMEHHE BBIJBUTATh THIIOTE3bI, TPOBEPITh WX OKCIECPUMEHTAIBHBIMH CpPEJICTBAMH,
bopMyHpys 1ENb UCCIIEAOBAHS, aHATU3UPOBATH MOJYYCHHBIE PE3YIIbTAThl U JIENaTh BBIBOJIBI;

YMEHHE y4acTBOBaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe MO OMOJIOTHH, JKOJOTHU H
MeIWIMHE, TIPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJWYHO TPEICTABIATH
MOJTyYCHHBIEC PE3YIbTAThI HA YICHUYECKUX KOH(DEPEHIUX;

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

YMEHHUE OCYIIECTBIATh OCO3HAHHBIN BBIOOP Oyaymiel mpohecCuoHAIBHON IESITEIIPHOCTH B
obrmactu  OMOJIOTHMH, DKOJIOTUH, TMPUPOJOIONB30BAHUS,  MEIUIMHBI, OHOTEXHOJOTHUH,
MICUXOJIOTUH, BETEPUHAPUU, CEIHCKOTO XO3AWUCTBA, MUINEBOM MPOMBIIIICHHOCTH, YIIyONIsTh
MO3HABATEIbHBI WHTEPEC, HAMpPaBICHHBI HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOLICH
npodeccud M MPOJOJDKEHHE OHOJOTHYEeCKOro oOpa3oBaHUs B OpraHU3alUsSX CpPEIHEro
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 BELIECTB M NIPEBPANICHUE DJHEPTHH 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 BHOTEXHOIOTHSA ¥ CHHTETHYECKAS OMOJIOTHS 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 MOJEKYIISIPHOM M KIETOYHON 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 nykneozunrpudocdars 1
(HT®)
14 CexksennpoBanue JJHK. MeTo1p1 reHOMUKH, TPAHCKPUIITOMHUKH, 1
MIPOTEOMUKHU
15 Mertomp! CTPYKTYpHOU OHOJIOTHH
16 Tuns! knetok. [IpokaproTnyeckas KieTka 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
paclilerneHus IepoKCHAa BOAOPOIa B PACTUTENbHBIX U JKUBOTHBIX
KIIETKax»

25 benku-akTuBaTOphl U OCIKU-UHTHOUTOPHI

26 ABTOTpOGHBIN THIT 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 Tpancnsnus u e€ 3ransl 1

35 KomupoBanue amuHOKHCTIOT. Posth prbocoM B OHocHHTE3e Oenka 1

36 Opranuzanus reHoMa y IpoKapuoT U DYKapHOT 1

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

38 Bupycbl — BHeKkIeTOUHBIC (DOPMBI KU3HH U OOTHTaTHBIC 1 05
napasutsl. [IpakTuueckas padora 1 «Co3nanue Moienu BUpyca '

39 BupycHbie 3a001eBaHUS YeJI0BEKa, )KUBOTHBIX, PACTCHUI 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. Jlaboparopnas padora 7

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

47 Perynsumst >)KU3HEHHOTO IUKJIA KIETOK

48 Opranu3Mm Kak eMHOE 11eJI0¢

49 Tkanu pacrenuii. JlTaboparopHas padota 8 «3y4ueHne TKkaHen 1 0.5
pacTeHui»

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

51 Opranel. CHCTEMBI 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 KUBOTHBIX U YEJIOBEKA 1
58 TpaHcIOpT BEMIECTB y OPraHU3MOB 1
59 KpoBeHocHas cucteMa nNo3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA 1
60 Brigenenue y opraHusmMoB 1
61 3amura y opraHu3MOB 1
62 NMMyHHas cuctema yenoBeka 1
63 PaznpaxuMocCTh 1 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 pa3MHOYKEHHSI BHICIIIMX 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.

[Ipaktuyeckas padora 2 «PemieHre reHeTHUECKUX 33134 Ha

76 1
MOHOTHOPHUIHOE CKPEIIUBAHUE).

7 Ananusupyrouiee ckpeniuBanue. Hemosnoe noMmuHrpoBaHue 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 reHeTHYECKAX 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 N3MEHYUBOCTh. KoMOMHATHBHAS N3MEHYHNBOCTE

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







