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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uMM, cpeHUM NpodeccHoHaIbHbIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKM Y4eOHOTro Tmpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha TMOCJIEAYyIOIIee pa3BUTHE OWOJIOTHUYECKUX  3HAHUHU,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOTO MpeameTa
«buonorus» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM U NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JIE€ATEIBHOCTH
o0y4arouMxcs MO OCBOCHUIO COAEpNKaHHUS OHOJIOTMYECKOro oOpa3oBaHMA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha
paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOW OHMOJOruu, SMOPHOJOTMHA M OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUHU, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3alldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHHS PUKIIATHOTO U MOMCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPHU U3YYCHHUH
bu3KuKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM U SBOJIOIMOHHBIA MMOAXOABl K M3YyYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO0 MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetel. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN PA3BUTHUSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTHH, aKTYaJUu3HPYIOTCS 3HAHUSA OOydYarolIuXcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yyarouMMucs: OMOJIOTHYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IpaBuIL,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUAX B OMOJIOTHH, IPUKIIATHBIX aClIeKTaX OMOJOrHYecKuX 3HaHUM. J{ms
pa3BUTHS W NOJIJEPKAHMS HHTEpeca oO0ydaroluxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WM HMHOM oO0jacTu OWOJIOTHH, BKJIAJAOM OTCUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B PEIICHUE BaXKHEHUIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3allliy JKUBBIX CHCTEM pAa3HONO paHra M HNPUOOpPETEHHE YMEHMM
MCII0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPENENEHHON 00acTH



po(ecCUOHaNbHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJIOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTmwkenne 1enw wW3ydeHHUs ydeOHoro mpeamera «buomorus» Ha
yrayOn€HHOM YpOBHE 00€CIIeYnBaCTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MIpaBUIIaX, COCTABJISAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTHHY MHPA; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTMYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOAAMH TIO3HAHHUS >KHUBOW IPUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOW W
KJIETOYHON OWOJOTUH, HSMOPHOJIOTHU W OHWOJIOTHHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHUH);  METOJaMH  CaMOCTOSITCIIBHOIO  TPOBEJICHUS  OMOJOTHYCCKUX
UCClieIoBaHul B JjabopaTopuu W B mpupoae (HaOmoJaeHue, HW3MepeHue,
OKCIIEPUMEHT, MOJICTUPOBAHHE);

OBJIaJIcHNE OOYYarOIIMMHCS YMCHHSMHU: CaMOCTOSTEILHO  HAaXOJHTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIMIO; IMOIb30BaAThCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOM; YCTaHaBIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJIIOTMM U COIUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npoOJieMaMi YeJOBeYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH MAESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKalolllel NpUpPOJHOU cpele, COOCTBEHHOMY 3I0pPOBHIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MPaBUJa TTOBEICHHUS B MPUPOJAC H
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu3OBaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMINXCS WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpoOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU W COBPEMEHHBIMHU
WCCJICIOBAHUSMH B OHWOJIOTHUH, PEHIaeMbIMU €10 MpoOJIeMaMu, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIJIeIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCTIUTaHUE Y O0YyJarONIMXCsl IEHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TpPaMOTHOCTH, OOMIeH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAINN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MpUOOpETeHHE  OOYYAIOIUMHUCS ~ KOMIETEHTHOCTH B PalMOHATHLHOM
MPUPOOIIONB30BaHNN (COOIOJICHUE TIPAaBWJI TOBEJACHUS B TPHUPOJAC, OXPaHBI
BHJIOB, PKOCHCTEM, OMOC(hEpHhI), COXpaHEHUH COOCTBEHHOI'O 3/I0POBbS U 3710POBBS



OKpYyXKaromux Jojeid  (coOmrogeHuss Mep NOpouIakTUKu — 3a00JeBaHUM,
oOecrieueHrne OE30MAaCHOCTU KHU3HEACITEILHOCTH B UYPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOTHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUN U YMEHUH B TOBCEHEBHOM JKU3HU;

co3ZgaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
WHAUBUAYaJIbHON oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCJIEYIONIEMY TMPO(ECCHOHATLHOMY CaMOOIPEAEIICEHUIO, B COOTBETCTBUU C
WHIUBUIYaJIbHBIMU HHTEPECAMU U TIOTPEOHOCTSIMH PETHOHA.

OO61iee 4Kca0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpeqiHero oduiero oopaszoBanusi, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 knacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHUs] OUOJIOTUU
OCYIIECTBIISIETCS C Y4ETOM CIelu(UKH €TO CONEp)KaHWs W HAIMPaBICHHOCTH Ha
NPOJODKEHUE  OMOJIOTUYECKOro  00pa3oBaHWsl B  OpPraHM3AIMSIX CPEIHETO
po¢eCCUOHATBHOTO U BHICIIET0 00pa30BaHMUS.

OO0s13aTeNIbHBIM YCIIOBHEM MPH 00y4eHUHN OMOJIOTUH Ha YTITyOJIEHHOM ypOBHE
SIBIISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M MpakTH4ecknX paboT. Takke ydactue
00y4aroNINXCsl B BBHITIOJHEHHH MPOCKTHBIX U y4eOHO-UCCIIEIOBATEILCKUX padoT,
TEMaTUKa KOTOPBIX OINpEAeNIeTCs Y4YUTelleM Ha OCHOBE  HMMEIOUIUXCS
MaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBUH.

COJEPXAHUE OBYUYEHUA
10 KIJIACC

CoaepxaHue IporpamMMbl, BBIIEIIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyapcTBeHHo utoroBoit arrectanuu (I'1A).

Tema 1. buosiorusi kKak Hayka

CoBpemeHnHasi OMOJIOTUsl — KOMIUIEKCHas: Hayka. KpaTkas uctopusi pa3BUTHUSA
Owonornu.  buonormdeckme  HAyKM M H3y4yaeMble ~ HMH  TPOOJIEMBI.
@dyHIaMEHTaJIbHbIE, NPUKIAAHbIE K TOUCKOBBIE HAYYHBIE UCCIEIOBAaHUSA B
ouomnorumu.

3nauenne Ouonoruu B (HOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cs3aHHBbIe ¢ Omomoruei. 3HaueHWE OMOIIOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJOBEKAa: MEAUIMHE, CEIbCKOM XO35UCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanumn

[Toptpetsr: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeit, I'. Mennens, B. . Bepuaackuii, W. I1. I1aBnos, . 1. Meuynukos, H.
N. BaBunos, H. B. TumodeeB-Pecorckuit, /[x. Yorcon, ®@. Kpuk, /I. K. benses.



Tabmuisl U cxembl: «CBsi3b OMOJIOTMM C JIPYTUMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEeMbI U MX U3Y4YeHHE

KuBbie cHUCTEMBl Kak MOpeaMeT u3ydeHusi Ouonoruud. CBOMCTBAa KUBBIX
CHUCTEM: €JIMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh U IIEJOCTHOCTD,
CIO)KHOCTb M YHOPSIIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHHU3allus,
CaMOBOCIIPOM3BECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluyd KUBBIX CHUCTEM: MOJEKYISAPHBIM, KIECTOYHBIMH,
TKAHEBBIH, OpraHW3MEHHBIH, MOMYJISIITUOHHO-BUIOBOH, AKOCHUCTEMHBII
(Ouoreouenornueckuit), oOuochepusiii. Ilpomeccel, npoucxoasie B KUBBIX
cucreMax. OCHOBHbIC TNpU3HAKU KUBOTrO. JKU3HBb Kak (Gopma CyIIeCTBOBAHUS
Marepuu. Hayku, uzydaroniye »K1uBble CUCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenne >xuBbIX cucteM. Meroasl Ouonorudeckod Hayku. HaGmronenue,
U3MEpPEHHE, IKCIICPUMEHT, CUCTeMaTH3alus, MeTaanaiu3. [loHsTHe 0 3aBUCHUMON U
He3aBUCUMOW mepeMmeHHOUW. IlmanupoBanue oskcnepumenrta. [loctaHoBka w
npoBepka runote3. Hynesas rumnores3a. [loHsiTe BBIOOPKU U €€ TOCTOBEPHOCTD.
Pa36poc B Ouonornueckux maHHbIX. OIleHKa JTOCTOBEPHOCTH TOJYUYEHHBIX
pe3ynbTaTtoB. [IpUYMHBI HCKaKEHHS pPE3yNbTaTOB JKcrepumeHTa. [loHsTHe
CTaTUCTUYECKOTO TECTA.

JdeMoHCcTpamuun

Tabmuuer u cxembl: «OCHOBHBIE TNpPHU3HAKH JKU3HU», «buomornueckue
cucteMbl», «CBOHCTBa KMBOM Marepum», «YpPOBHU OpraHU3alUUd KUBOU
npupoae», «CTpoeHuEe >KUBOTHOM KIETKH», «TkaHW KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEYECKOro opraHuszMma», «buoreonenos», «buochepa», «Metoas
U3YUYEHUS JKUBOU IPUPOIBI».

O6GopynoBanue:  maboparopHoe  oOOpyaoBaHHWE  JUIi  NPOBEICHUS
HaAOTI0ICHUH, U3MEPEHUM, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHKWE pPa3IUYHBIX METOHNOB MpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHOHANbHAS €AMHUIIA KUBOTO. Mcropus
oTkpbITUs KieTku. Pabote! P. ['yka, A. JleBenryka. Knerounas teopus (T. lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJIOKEHHS COBPEMEHHON KJIETOYHOM
TEOPHH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpomatorpadus, 3MEeKTpodhope3, METOJ MEUCHBIX aTOMOB, auddepeHnnamILHOe
MEeHTPU(PYTUPOBAaHUE, KYIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanHvix
K1emokK. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvrnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn



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

Tabmutel 1 cxembl: «CBETOBOM MHKPOCKOID, «DIEKTPOHHBIA MUKPOCKOID,
«McTopus pa3BUTHS METOJ0B MHUKPOCKOITHI.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
KUBOTHBIX ¥ OaKTEPHUATBHBIX KIICTOK.

IIpakTuueckass padora «/3yyeHue METOJOB KJIETOYHOM OUOJIOTUH
(xpomarorpadus, saektpodopes, auddepeHimanibHOe EHTPUDYTrHPOBAHHE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKUNH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHKPOIJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpUTENs, peareHTa, ydyacThe B CTPYKTYpUPOBaHHU
KJIETKH, TEIUIOperyssiiuu. MuHepaabHble BENIECTBA KIETKH, MX OHOJOTHYecKast
poJib. PoJjib KAaTHOHOB U AaHUOHOB B KJIETKE.

Opranudeckue BeliecTBa KIETKU. buonorudyeckue mnoauMepsl. benkwu.
AMMHOKHUCTIOTHBIM cocTaB OeykoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa OeiKa, TeNTUIHAs CBs3b. BTopuuHas, TpeTUYHAs, YETBEPTHUYHAS
cTpyktypbl. Jlenatypauus. CsoiictBa OenkoB. Kimaccudukanus Oenkos.
buonornueckue Gpynkiuu 6enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, [UCaXapuIbl, OJUTOCaXapuIbl U OJUCAXAPUIBI.
O6mmii T1aH CTpOoeHHs U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GyHKIMHN YTIIE€BOIOB.

Jlunuael. ['mapodunsHo-ruapodoOHBIe cBOlicTBa. Knaccudukamus Tunuios.
Tpurnunepuabl, Gochoaunuabl, BOCKH, CTepouAbl. buomormdeckue QyHKIUH
nunuaoB. O01IMe CBOMCTBA OMOJIOTHYECKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, TIOTYIPOHUIIAEMOCTb.

Hykneunossie kucinotel. JJHK u PHK. CtpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneotunsl. Ilpunnun komrmiementapHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoiinas cnimpans. MectoHaxoxaenue u ounonorndeckune ¢yukiuu JJHK.
Buner PHK. ®ynkuun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyne ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIEHHBIE TIEPEHOCUYHKHU, UX (YHKIINH B
Kinetke. J[pyeue Hyxneozuompughocpamor (HT®D). CexBenuponanue JIHK.
Memoovbl cenomuru, mpancKpunmoMuKu, NPOMeoOMUKU.

CrpykrypHass OHojOrHs: OMOXUMHYCCKHE W OMO(H3NYSCKUE HCCIICAOBAHUS
cocTaBa M MPOCTPAHCTBEHHON CTPYKTYphl Ouomonekyina. Moodenuposanue
cmpyKmypul U QYHKYuLl OUOMONEKYL U UX KOMNIIekcos. Komnviomepnoiii ouzatin u
oOpeanuyecKuil CuHme3s OUOMONIEKY U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tonmunr, [[xx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.



Juarpammel:  «PacnpenesneHue  XHMHUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacnpeeneHue XUuMUYECKUX 2JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuibsl u cxembl: «llepuognmyeckas TaOnuIa XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemiecTBa B cocTaBe OpraHu3MoBy», «CTpoeHHe
MOJEeKyIbl Oenka», «CTPYyKTyphl O€JIKOBON MOJEKYJbl», «CTPOCHHE MOJEKYJI
yraeBojioB», «CTpoeHue MOJEKyl JUNnuaoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue monekynsl ATO».

O6opynoBanue: XuMudeckas 1nocyia u 000pyJoBaHue.

JlabopaTopHas pa6ora «OOHapykeHHUe OEKOB C MOMOIIBIO KaYeCTBEHHBIX
peakumn».

JlabopatopHass  pabGora  «JccnenoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOB).

Tema 5. CTpoenue n GyHKIUH KJICTKH

Tunel KJIETOK: »dykKapuoThueckas W Tmpokapuotudeckas. CTpyKTypHO-
(G yHKIIMOHAIBHBIC 00pa30BaHUs KIICTKH.

CrtpoeHnue npokapuoTuIecKou kiaeTku. Kinerounas creHka OakTepuil u apXxen.
Oco0eHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPOPHONW MPOKAPUOTHUECKHUX
KJIETOK. MecTo U pojib MPOKApUOT B OMOLIEHO3AX.

Crpoenue U GyHKIIMOHUPOBaHUE AYKapUOTUYECKON KJIIETKHU.
[Inazmaruueckas wmemOpana (ruiazmanemma).  CTpykTypa —IUIa3MaTHYECKOM
MeMOpanbl. TpaHCTIOPT BEHIECTB yepe3 IUIa3MaTHUYECKyl0 MEMOpaHy: MacCUBHBIN
(muddy3us, obneruéHHas audQys3us), aKTUBHBIA (NMEPBUYHBIA W BTOPUYHBIM
akTUBHBIN TpaHcmopT). llomymponurnaemocts wMeMOpanbl. PabGorta Harpuii-
KaJTUEeBOTO Hacoca. JHAOLMTO3: MUHOIUTO3, (haromutos. Dk3ouuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMH KJIETOYHOM CTEHKH pacTEHUM, TpUOOB.

Hutomnaszma. [uto3omns. [utockeneT. JIBrkeHnue murorasmMbl. OpraHOUIbI
kiIeTkd. OaHOMEeMOpaHHbIE OpPraHOWIBI KIETKHU: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKK, TU30COMBI, UX CTpoeHUE W GyHKIHUU. B3amMocBs3b
OTHOMEMOpPAHHBIX OPraHOMAOB KJIETKU. CTpOEHHE TpaHyJISPHOIO PETUKYIyMma.
Mexanusm nanpaenenus denxos ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHynsipHBIN)  IHAOIIA3MATUYECKHM
petukynym. CekpetopHas pyHkmus anmapata ['onbmku. Moougurkayus 6enxos 6
annapame ['onvooxcu. Copmuposka 6enxog 6 annapame Ionv0xcu. Tpancnopt
BENIECTB B KJIeTKE. Bakyosn pactuTenbHbIX KiIeTOK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMAbl  KJIETKH:  MUTOXOHJPHUHU,  IUIACTHUBL
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumouocenes (K.C. Mepeockosckuil,
JI. Mapaeynuc). Ctpoenre U (yHKIIMM MUTOXOHApUM u miactul. llepBuunsle,
BTOPUYHBIE U  CIIOXKHbIE  TJIACTUAbl  (OTOCHHTE3UPYIOIIUX  DYKApHOT.
XJI0pOmIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BBICHINX PACTCHUM.

HememOpannsie opranounbl kietku CtpoeHue u QyHKUIUMHU HEeMEMOpPaHHBIX
OpraHOU0B KJICTKHU. PuGocomsl. IIpomedsxcymounvle Qunramenmui.



MukpodunamenTsl. Axkmunogvle Muxkpoguramenmol. MpbIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHmMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierounsrit
ueHtp. CTpoeHME U JABUXKEHHE KIYTUKOB M pecHUYEK. MUKPOTpyOOUKHU
uuTomasmel. Llentpuons. benku, accoyuuposannvie ¢ MuKpoguiameHmamu u
muxkpompyboukamu. Momopusie 6enxu.

SAnpo. O6osouka sapa, XpOMaTUH, KapUOILJIa3Ma, SAPBIILIKH, UX CTPOCHHE U
¢ynkuuu. SAnepubiii OenkoBbli Matpukc. IIpocTpaHcTBeHHOE pacmoioKeHue
XpOMOCOM B uUHTep(azHOM siape. Idyxpomamur u cemepoxpomamunr. benku
XpOMaTUHa — THUCTOHBIL. Jlumamuka s0epuoi o6onouku 6 mumo3ze. SoepHviii
mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3YKAPHUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

JdemoHcTpanumn

[Toptpets: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuuelr u cxembl: «CTpoeHHE SyKapHUOTHUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHne  pacTUTenbHOM — KieTku»,  «CtpoeHue
MUTOXOHJPUWY, «SAapo», «CTpoeHNE MPOKAPUOTUIECKOU KIIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTtopHass pabGora «l3ydeHHe CTpOEHUSI KIETOK pPa3IUYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yueHne cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHass paGora «lccienoBanue mia3Moiu3a W JEIIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX).

IIpakTuyeckass padora  «l3ydyeHue  JBUKEHHUS  IUTOIUIa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe YJHEPIUH B KJIETKe

AccUMUNIAIUA U TUCCUMIIIAIINAS — IBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIECTB: aBTOTPOHBIM U TeTepOTPOdHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mpoleccax. JHepreTudeckoe obOecrieueHune kieTku: mnpespamenue ATD B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep pPEaKIuid KIETOYHOTO
Merabonmu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JICHCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTaHWYECKUX KaTaIn3aToOpoB. benku-
aKTUBATOPHl W OCIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peaknuii OT pa3InYHBIX (DAKTOPOB.

[lepBuuHbBId CHUHTE3 OpPraHUYECKUX BEIIECTB B KIeTKe. {POTOCUHTES.
Anoxcucennvlii. u oxcueennvlll oomocunme3z y obaxkmepuii. Ceemocoouparowue
NUSMEHMbl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponbp XJIOpPOILUIaCTOB B IpoOLECCe
¢dotocunTesa. CBetoBast 1 TemMHOBas pa3pl. Pomoodvixanue, Cs., Cs- u CAM-munur
gomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue paznudHbIX (HaKTOPOB
Ha CKOpOCThb (hoTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.



XEMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUUUPYIOIINE OaKTepuH, >KEIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHbIe Oopranu3Mbl. Buasl Opoxenus. IIpoaykTel OpokeHUs U HUX
HCIIOJb30BaHUE 4YEIOBEKOM. AHA’pPOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTENIN O0JIE3HEH.

AnpoOHBIe OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi dTam. ['MHUKOIN3 — OECKUCIOPOAHOE PACIIEIUICHUE TITIOKO3HI.

buonorndeckoe okuciaeHue, WM KIECTOUYHOE JbIxaHue. Pojib MUTOXOHIpUI B
npoiieccax Ouonoruueckoro okucienus. [{ukmmnueckue peakiuu. OKUCIUTEIHHOE
dbochopunupoBanue. Onepeusi membpanHozco epaduenma npomoros. Cunmes
AT®D: paboma npomonnoi ATD-cumma3swi. llpeumyiecTBa a’poOHOr0 MYyTH
oOMeHa BellecTB nepei aHadpoOHbIM. D(PGHEKTUBHOCTh SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

IToptpersr: Jx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCHHTE3Y, « IHEpreTudeckuii oomMen», «brnocunTes
oenka», «CtpoeHue hepMeHTa», «XEeMOCUHTE3Y.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE JI MPUTOTOBIICHUS
NOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass  pabora «l3ydyeHME  KaTAIUTUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTanas3bl)y.

JlaGopaTtopnas pabora «U3yuenue ¢epMEHTATUBHOTO paCHICTUICHUS
NEPOKCU/IA BOJOPO/A B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlaGopaTtopnas pabdora «CpaBHeHue mporeccoB (orocuHTesa
XEMOCHUHTE3a.

JlabopaTopHasi pa6ota «CpaBHEHHUE ITPOIIECCOB OPOKECHHS U JBIXaHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIETKe

Peakuuu MatpuuHoro cunresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEaKLUAX
MaTpUYHOTO CHHTe3a. Peanm3anus HacieacTBeHHOUW mHpopMaruu. ['eHeTnyeckuit
KOJI, ero cBouctBa. TpaHckpunuusa — Matpuudblil cuHTe3 PHK. Ilpunummne
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot kniemke. Hexooupyrowue PHK.

Tpancnsmus u e€ stanbl. Yuactue Tpancnoptabix PHK B OnocunTese Genka.
VYcnoBust OumocuuTeza Oenka. KomupoBanme ammHOKHCIOT. Pons pubGocom B
OouocuHTe3e Oenka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzalus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTH T€HOB y TIpokapuor. ['mmoresa
onepona (®. XKako0, XK. ManHo). Monekynaprble MexaHuzmvl SKCNpeccuu 2eH08 )
aykapuom. Ponv xpomamuna 6 pe2yrayuu pabomul cenos. Perymsius 0OMEeHHbIX
MpOILIECCOB B KieTke. KileTounbiii roMeocTas.



Bupychl — HekneTouHble (GOpMBI KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblll Yuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHsie 3a0oneBanust yenoBeka, XKUBOTHbIX, pacTenuil. CIINJ, COVID-
19, counanbHble 1 MEAULIMHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz b6oavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUX OanHHbIx. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemMoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUIA.

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTHUECKUN KOI», «BUpyChI»,
«bakrepuodarmny.

IIpakTuueckas padora «Co3aHne MOJIENIA BUPYCa».

Tema 8. ) KusHeHHBbII MUK KJIETKHU

Knerounsrii muki, ero mnepuoisl u peryisuus. Hutepdaza w1 MuUTOS.
Oco0eHHOCTH TIPOlIecCcoB, MpoTeKarmux B uHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTreTHueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYCCKUU U
MOCTCUHTETUYECKUM (TPEMUTOTHUYECKUI) TepruoIbl HHTEpPa3bl.

Martpuunbiii cunte3 JHK — perummkanus. Ilpunimunsr perummkamuun JIHK:
KOMIUIEMEHTapHOCTh,  MTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENIbHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTun. JIUIUIOUIHBIA U
raryloOIHBIA ~ HAOOphI  XpoMoOcoM. ['oMonoruyHbie  XpoMocoMbl. [losoBbie
XpPOMOCOMBI.

Henenue xknetkn — wMuTo3. CTraguM MHTO3a W MNPOUCXOASIIME B HUX

npouecchl. Tumnbl Muto3a. KapnokuHe3 M LHUTOKWHE3. BHOJIOrHYecKOe 3HA4YCHUE
MHTO3a.

Perynsamuss MUTOTHYECKOTro IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rubesnp — arnomnTos.

Knerounoe smpo, Xpomocombl, (yHKIMOHAIbHAS T€HOMHKA. MexaHuzmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeau kiemox. «l{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIN UK KIETKH», «Murto3»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opyoBaHue: CBETOBOIW MHUKPOCKOT, MUKpOTIpenapaThl: «MHUTO3 B KIIeTKaX
KOpEIIKa JTYKa».

JlabopaTopHasi pabora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHKpOIIpernaparax».



JlabopaTopHnas padora «HabOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u pyHKIMH OPraHU3MOB

buonornueckoe pa3zHooOpaszue OpPraHHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTpPOEHUS U JKU3HEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TIpHUOBbI, OJHOKJIETOYHBIE
BOJOPOCIH, APYrue NpoTUCThL. KoJIOHNanbHbIE OPraHU3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanm pactenuidl. Tunbsl pacTUTENBHBIX TKaHeill: o0Opa3oBaTesibHAsd,
NOKPOBHAsI, TMPOBOJAILIASA, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GYHKIUH U pacmonoXKeHus TKaHEeW B OpraHax pacTeHUH.

TkaHM XKMBOTHBIX M 4e€JOBEKa. THWIbl )KUBOTHBIX TKAHEH: 3MUTEIHANIbHAS,
COEIMHUTENbHAS, MbIleYHasi, HepBHasg. OCOOEHHOCTH CTpOEHHS, (PYHKIHUN u
PACIIONIOKEHHS TKaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esoBeka. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX WBOTHbIX. HapyXkHbIii U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCIMHEHHUS KOCTEM.

JIBmokeHue  opraHus3moB.  JIBMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OoUIHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHMIA:
TPONU3MBl M HAcCTUU. J[BM)KEHHME MHOI'OKIECTOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbInieyHas cuctema. Pednekc. CkeneTHbIe MBIIIIIBI U MX paboTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKMCIOrNO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xkuBOTHBIX. BHyTpHunosoctHoe U
BHYTPHMKJIETOYHOE MHIIEeBapeHue. IIuTaHue mNO3BOHOYHBIX MXUBOTHBIX. OTaeibl
IIUIIEBAPUTENILHOrO TpakTa. IlumeBapurenbHble xkenesbl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuil. J{prxanue uBoTHBIX. Auddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxarenbHasi IOBEPXHOCTD.
XKabepnoe u néroynoe npixanue. JlpIxaHne MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCJIOXKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JIpIxaTenpHass CHCTEMa 4YelOoBeKa. MeXaHW3M BEHTWIALMH JETKUX y ITHLl U
MieKkonuTaromux. Perymsmus apixanus. JprxareabHble 0OBbEMBI.

TpaHcopT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHass cucrteMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoseka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpalueHHs. OBOJIIOLHUOHHBIE



YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. Pabora
cepala U e€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CokpatuTenbHble Bakyond. Opranbel BblaeneHus. PunbTpanus,
ceKkpenusi U 00paTHOE BCAChIBAHME KAK MEXaHU3MbI PabOThl OPraHOB BbIJECICHHUS.
CBs3b MOJIOCTH TE€JIA C KPOBEHOCHOW M BBIICIIUTENIBHON cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uesnoBeka. [louku. CTpoeHune U (pyHKIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amMra y OpraHu3MoOB. 3aluTa y OJHOKIETOYHBIX Opranu3MoB. CIOpbI
OakTepuii W WUCTHl MPOCTEUIIUX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa nacCUBHON U XUMUYECKOW 3auThl. DUTOHIIUIBIL.

3amMTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3ma ot OonesHeil. IMMyHHasi cuctema denoBeka. KieTouHbI u
TYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIN M NpuoOpeTEéHHBIN crenuduueckuii
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpOxKAEHHOTO
UMMYHHUTETA B pPa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxkxumocTs ¥ perymanuss |y OpramusMoB. PazgpaxumocTts Yy
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe U peryisuus y
pactenuii. PocToBbIe BellecTBa U UX 3HAYEHHUE.

HepBuast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pedekTopHas nyra. be3yciioBHBIC U YCIOBHBIE PE(DIICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl HHIOKPUHHOM CHCTEMBI M WX TOPMOHBI. [[elCTBME TOPMOHOB.
B3anMocBs3p HEpBHOW M JHAOKPHHHOW cucTeM. [ mmoramaMmo-runoduzapHas
cucreMa.

JdemoHcTpanumn

[Toptper: W. I1. [1aBnos.

Tabauubr u cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE
Bojopociny», «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PAacCTEHUI,
«CucteMbl OpPraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTelms»,
«CTpoeHue JIHUCTOBOM IMIaCTUHKN», «TKaHM KUBOTHBIX», «CKEIET 4YelIOBEeKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BblmenutenbHas cucteMay, «IHIOKpUHHAs cucteMa», «CTpPOCHUE MBIIIIIbIY,
«MmmyHuTETY,  «KUIIEUHOMOIOCTHBIEY, «Cxema  TATaHHUST  PACTCHUI»,

«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HUE THUAPHDY,
«Ctpoenne mnaHapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepsi», «HepBHas



cuctreMa poeio», «HepBHas cuctema gsarymiku», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nrun», «HepBHas — cucrtema
MIekonuraroumx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKPONpPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HAaCEKOMBIX, UTJIOKOXKHX, *KUBbIE IK3EMILISIPbl KOMHATHBIX PAcCTeHUM, repOapuu
pacTeHuil pasHbIX OTIEJIOB, BJIAXHbIE TMpenapaTbl >KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyTI0BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuieryieHus Kpaxmaia U OeJIKOB Mol IeUCTBUEM (PEepMEHTOB, 000pyAOBaHUE JIJIs
JEMOHCTpPAIlMA OMNBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTeNbHBIX ABUKEHUN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi padora «3yueHue TKaHeU )KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dparMenTaius, KIOHUPOBAHHE.

[TonoBoe pa3zmuoxkenue. [lonoBbie KneTkW, Wiau rametsl. Meiio3. Craauu
Mmeno3za. [loBegenne xpomocom B meno3e. KpoccuHroep. buonornyeckuii CMbICI
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[Ipen3aponpiiieBoe pazButhe. ['ameToreHe3 y >KMBOTHBIX. [10710BBIE JKEIE3BI.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoeenos u moodeanu mopgoeeneza. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
llemepmunuposannoe u HedepmunuposarnHoe Opodnenue. brnacmyna, munsi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOIBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoIbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSIHUE 4YacTe pa3BUBAIOMIETOCS 3apojibllia (dMOpHOHAIbHAS WHIYKIINSA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'eHOB. BrusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKaIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmeramopdo3oM Yy O€CO3BOHOUHBIX U



MMO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKOo€ 3HAYEHHE MPSIMOrO0 U HEMPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiliui POCTa KUBOTHBIX U yejoBeka. CTauu MOCTIMOPUOHAIILHOTO Pa3BUTHS
y ’KMBOTHBIX M 4esoBeka. [lepuoibl oHTOreHe3a uenoBeka. CTapeHue u CMEPTh Kak
OMOJOrnYeCKUe MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolliecce Meiiosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PAa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBanue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabnmuupel u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl 0Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meito3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3Butue capaHumy,
«Pa3Butue narymku», «/{BoilHOE OIIOOTBOPEHHUE y LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJOJIbHBIX U JBYAOJIBHBIX pacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hctopust craHoOBIEHHUST W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUieNIbHbIE TE€HBI, AIbTEPHATUBHBIC MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, T€TEPO3UT0Ta, YACTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
OCHOBHBIE =~ METOAbl  TCHETHUKH: THOPHUAOJOTHYECKUH,  ITUTOJIOTHYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKHM.



JdemoHcTpanumn

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopnas pabora «J/lpo3oduna kKak OOBEKT TEHETHUYECKUX
HCCIIEIOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaenss — 3aKoH
eauHooOpasusi rTuOpUA0B MepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeuieHUs NPHU3HAKoB. LlUTosOrmyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHusl. [ Umore3a YMCTOTHI TamMer.

AHanuzupyrouiee ckpemupanue. [IpoMexyToUHbIN XxapakTep HACIEI0BAHUA.
Pacuiennenuie npu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJEJOBaHUsS  IPU3HAKOB. [{uTonoruueckue  OCHOBBI  JUTHOPHIHOTO
CKpEIIMBAHUSI.

CuemnienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuensiieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIA MEXaHHU3M OIpEIEIeHUs moja. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ayuienu3M. B3anmMoaeicTBUE HEaUIENbHBIX T'E€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJb PA3BUTHS PACTCHUM, >XKUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3UH — MHUKpPOOHOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpOit 3akoHBI MeHaens», « Tpetuit 3axoH
Mennens», «AHanu3upymoliee CcKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjJedOoBaHWE NPU3HAKOB Yy JApo3oduisly, «['eHeTnka momay,
«Kapuotunm denomeka», «Kapuotun apozoduiby, «Kapuotum —OTHIBY,
«MHOXeCTBEHHBIN aiaenu3M», «B3anmMoieliCTBHE T€HOB).

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €AuHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTpAlMd CLEIUICHHOTO HACJIEAOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTHna u cpeasl npu  GopMuUpoBaHUU (HEHOTHUIIA.
N3MenunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYHUBOCTHU: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoAUGUKAITMOHHON M3MEeHUYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHbIN
psan u BapuanmonHas kpuBasi (B. Moranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckass ”3MEHUYUBOCTh. CBONCTBA T€HOTUIIUYECKOW M3MEHUUBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOuHaTuBHasT WM3MEHYMBOCTH. Melo3 M TOJOBOM TpOIleCC — OCHOBa
KOMOWHATUBHON U3MEHYUBOCTU. POJIb KOMOMHATUBHON U3MEHUYHUBOCTH B CO3JJaHUH
TreHEeTHYECKOro pa3HO00pa3us B mpeenax OJHOro BUAA.

MyranuoHHass HM3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYLUPOBAaHHbIE MyTaluud. SnepHble U
qUTOIUIa3MaTHieckue Mytanuu. CoMaTH4ecKre M MOJIOBbIe MyTaunuu. [IpuduHbl
BO3HUKHOBEHUsI MyTaluuMi. MyrtareHsl M UX BIHWSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH T'OMOJIOTMYECKUX pPANIOB B
HacnenctBeHHo u3MeHunBoctu (H.M. BaBunoB). BHesgepHas M3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX Qakmopos 8
HACNe008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO8.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuiios.

Tabmumer w cxembl:  «Buasl  uw3MeHUMBOCTHY», «MoauduKaruoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeIOBEeKay, «BUIbI MyTauiiy.

O6opynoBaHue: XWMBBIE W TepOapHBIE SK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucysku (potorpaduu) KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHYMBOCTH. [locTpoeHWEe BapWaIlMOHHOTO psAga U
BAPHALMOHHOUW KPUBOII».

IIpakTuueckas padora «Myrtauuun y J1po3odusibl  (HA TOTOBBIX
MHUKpOIIpEenapaTax)y.

Tema 14. I'eneTnka 4esioBeka



Kapuotun denoBeka. MexayHapoaHass mporpamMma HUCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToapl  M3YYEHHs] TE€HETUKM  YEJOBEKAa: T'E€HEAJOTMYECKUU,
OJIU3HEIIOBLIN, LIUTONCHETUYECKH, MOIYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOE ONpEACICHUE T€HOTHMA!
MOJJHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIUPOBAHHUE, B TOM YHCIJIE C MOMOIIBIO
[111P-ananu3a. HacnenctBeHHbIe 3a00eBaHuUs yeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3HU dYeynoBeka. bolie3HW ¢ HACIEACTBEHHON MPEeapacroyiOKEHHOCTHIO.
3HaYEHUE MEIUIMHCKOM T'€HETUKHU B MPEIOTBPALICHUN U JICYEHUU T€HETUYECKUX
3a007eBaHUil YesoBeka. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE aClEKThl MCCICJOBAHUN B
00J1acT peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIIOBEKAa K
bU3MYECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYIKarolie cpenbl. ['eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmumpl 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
YesoBeKkay, «I eHeTHUecKue 3a00JIeBaHUs YeTTOBEKa».

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOMN.

Tema 15. Cetekuusi OpraHu3sMoB

JlomecTuKausi WU CeJIeKUUs. 3apOKICHHUE CEJIIEKUMU U JOMECTHUKAIUU.
Yuenne H. WM. BaBunoBa o IleHTpax mNpPOUCXOXKICHHS W MHOT000pa3us
KyJIbTYpPHBIX pacTeHHil. Polb CeneKkuuu B CO3IaHMM COPTOB PACTEHUW W MOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKUX pSIAOB B
HaciaenacTBeHHoW wu3MeHumBocth H. WM. BasujoBa, ero 3HaueHue JJis
CEJICKIIMOHHON PabOTHI.

Metoasl ceneKIMoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIHU. HcnbrTanne
npousBoauTeNied 1o moToMCTBY. OTOOp MO TEHOTUIy C TIOMOMIBIO OIEHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP 1O TEHOTUITY ¢ momoIbio aHammza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHON  paboOThI.
PannanOHHBIN M XUMUYECKUNA MYTAareHe3 Kak UMCTOYHUK MYTallud y KyJIbTYPHBIX
¢opm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro mMatepuana sl CENeKIHH.

[Tonyuenue MTOJIUTLIIOUIOB. BnayTtpuBnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmBaHWe, ~wWid  WHOpuamHr.  HeponactBenHoe
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero npuuuHbl. Vcnonb3zoBaHue
rereposuca B ceneknuu. Otnanéunas rulpuamsanus. [Ipeogonenue Oecrutomms
MEKBHUIOBBIX THOPUIOB. JJOCTHXKEHHS CENEKIIMHU PACTECHUN U KUBOTHBIX. «3enéHas
DeBONIOYUL).

CoxpaHeHue U U3yYECHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUU U
UX JUKUX poAWYed g  CO3JaHUsl HOBBIX COPTOB UM TUOPUAOB



CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBIX HCUBOMHBIX
8 Yeax YIyuuleHus Cyuecmsayiouux u co30anus HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM uHucie ¢ NpPUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHU,
nepeodosuvix uoeti U nepcneKmueHbX MexHoI02UlL.

JdemoHcTpanumn

Iloptpersi: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuipl 1 cxembl: «l{eHTpBI TPOUCXOKIECHUS 1 MHOTO00Pa3usl KyJIbTyPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PSANOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metoasl cenexkuuny, «OtnanéHHas rudbpuanzanus», «Myrtaresesy.

JlabopaTopHas padora «/3yyeHue COpTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGoparopHasi padora «3yueHre METOJIOB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «lIprBrUBKa pacTeHHII.

Ikcekypeusi «OCHOBHBIE METOJBI U JIOCTHKEHMS CEJIEKI[MM PAacCTeHHl |
KHUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpaTOpHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAas1 OMOJI0TUsA

OOBEKTh, HCHOJIb3YyeMble B OHOTEXHOJNOTHH, — KIJIETOUYHbIE W TKAHEBbIC
KYJIbTYpHI, MHUKPOOPTraHU3MBI, 1754 XapaKTEpUCTHKA. TpanunmonHas
OMOTEXHOJOTHA:  XJIeOOMeUeHne, TMOMyYeHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKTBI MHKPOOHOJOTHUECKUX
TexHojorui. [Ipon3BoacTBo 6enKa, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHIl U MHCTPYMEHTOB LEJIEHAIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUsS] OPTaHU3MOB U X KOMIIOHEHTOB,
coJieprKalliX He BCTPEUAIOIIUECs B IPUPOJIe OMOCHHTETUYECKUE TYTH.

Knerounas unxkeHepus. Meroapl KyJabTypbl KIETOK U TKAHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTtmueckass TruUOpHIM3AIMS U COMATHUYECKUM
smOpuoreHe3. lcmonap30BaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumen. Mcnonv3zosanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PEeKOHCTpYKIUs
SAMUEKJIETOK U KIIOHUPOBAaHHME >KUBOTHBIX. METOJI TPaHCIUIAHTALHUH SIAEP KIIETOK.
Texnonocuu 0300po6eHus, KYIbIMUBUPOBAHUSL U  MUKDOKIOHAILHOZ20
DABMHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KYAbIMYP.

XpoMOCOMHasi W TeHHasi WHXEeHepusa. VCKyCCTBEHHBI CHHTE3 TI€Ha U
koHcTpyupoBaHue pekomOouHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTvKeHUsT W TMEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  MHXEHEPHH.
DKOJIOTMYECKHUE U 3TUUYECKHE MPOOJIEMbl TEHHOW WUHKEHEPUH.



Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaununa. T11P-
IUArHoCTUKAa. MeTaOoJIOMHBI aHanu3, TEeHOLEHTPUYECKHM aHalu3 MpoTeoma
YEeJIOBEKa I OLICHKH COCTOSHMS €ro 3J0pOBbs. VCIONB30BaHME CTBOJIOBBIX
kineTtok. TapretHas Ttepanuss paka. 3D-Oumoumkenepus ang  pa3paOoOTKu
(yHITaMEHTaIbHbIX OCHOB MEIUIMHCKUX TEXHOJOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEH COYEeTaHWEM TEXHOJOTUM TpEXMEpHOro OMompuHTHHTA U ckaddonaaunra
JUISL PELIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIULIHBI.

CoznaHve BEKTOPHBIX BaKUMH C LEJIbl0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynxumonuposanust PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabnuupl u cxemsl: «HMcnonb3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBEY, «KieTouHas HHKEHEepUs», «I €HHast NHKEHEPHS».

JlaGopaTopHas padora «/3yuyeHre 00bEeKTOB OMOTEXHOIOTHM.

IIpakTnueckas padora «llosyyeHne MOJTOYHOKUCIBIX TPOLYKTOBY.

JKCKypcusi «bHOTEXHOJNOrMs — BaXKHEWIIAas MPOU3BOJIUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOydJarolmuMHCsT TMPOTpaMM CpeaHero oOmiero oOpa3oBaHUs: JHUYHOCTHBIC,
METanpeIMETHBIE U TIPEIMETHBIE.

B cTpykType MTHMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CJIEIYIOIINE COCTABISIONINE: OCO3HAHUE OOYYaIOIIMMUCS POCCUNUCKOMN
IPaKIaHCKON UJIEHTUHYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENCNICHUI0, Haluuyue Momusayuu K  OOydeHHIO  OHOJOTHH,
yeleHanpasienHoe pazsumue BHYTPEHHUX YOEKICHUH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH W MCTOPUUYECKUX TPAJULMI PA3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATENIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYLIIUMH CHCTEME
Ounonorndyeckoro  oOpa3oOBaHWsI, Haauuue  NPABOCO3HAHUS  DKOJOTUIECKOUN
KYJBTYPBI, CHOCOOHOCMU CMA8UMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI MPOTPaMMBbl 110 OMOJIOTMHU JOCTUTAOTCS
B E€JIMHCTBE YYEOHOW M BOCHUTATEIILHON JESITEIbBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMUA POCCUMCKUMH COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWIAMH U HOPMaMU



MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIHUTAHUS U
CaMOpAa3BUTHS, Pa3BUTHUS BHYTPEHHEN MO3WLMUU JIMYHOCTH, NATPUOTH3MA U
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPyJa U CTAPIIEMY IOKOJCHUIO,
B3aMMHOI'0 YBaXKCHHS, OCEpPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HacleAUI0 U
TpaJIulysIM MHOTOHAMOHAJIBbHOrO Hapoaa Poccuiickon ®denepanuu, npupope u
OKPYKAIOIIEN CPELE.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOMN JEATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHA M MIPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEAENATh COOCTBEHHYIO TMO3MIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM )XKM3HU U OOBSICHATH €€;

YMEHHE YUYWTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSAMH, KYJIbTYPHBIMHU IICHHOCTAMH H
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TO3HABAaTEIBHBIX M UCCIIENOBATEIbCKUX 3a7a4, YBAKHUTEIHLHOTO
OTHONIICHWS K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJICHUH CIIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJICPIKAHMS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUHCKOM IrPaK1aHCKOM WJICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pe]l
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOWO PoawHy, CBOM S3BIK W KYJIBTYpPY,
MIPOLLIOE U HACTOSALLEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIECHUE K MPUPOJHOMY HACIEIUIO U MAMATHUKAM MIPUPOIBI,
JNOCTHKEHUsIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUHCKHX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWMOJOTHM, TOHUMAHUS 3HAYECHHS OWOJOTMKM B TMO3HAHUU 3aKOHOB
MIPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTr0 00IIeCTBa;



uaenHas yOeKIEHHOCTb, TOTOBHOCTh K CIyXeHHI0 M 3auuTte OtedecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TTOBEICHNUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATUS IIEHHOCTEH CEMEHHON J>KU3HU B COOTBETCTBUU C
TpaauIusMu Hapo 0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAHHUE SMOIIMOHAJIBHOTO BO3JICCTBHUS KUBOW MPUPOABI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPOKCHHIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATH KA4€CTBA TBOPUYECKON JTUIHOCTH;

5) ¢usuyeckoro BocnutaHus, GopMHUPOBAHMS KYJbTYPbI 30POBbSI U
IMOLHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMaHWEe U peanu3anusi 370pOBOr0 M 0Oe30macHoro obpa3a >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJIEHWE TUTHEHWYECKUX TMpaBUI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas QuanyeckKas
aKTUBHOCTB), OEpEeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
cOOCTBEHHOMY (DU3UIECKOMY U NMICUXUUECKOMY 37I0POBBIO;

NOHUMAHHUE I1IEHHOCTU TMpPaBWI WHIAUBUAYAJbHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPUSTHUS BPEAHBIX MPUBBIYEK (yMOTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYypEeHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

FOTOBHOCTh K AKTHMBHOW JESATEIBHOCTH TEXHOJOIMYECKONM M COLMAJIbHOU
HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATh TAKYIO JEATEIbHOCTD;

MHTEPEC K pasNIuyHbiM cepaM MpoPeCcCHOHATBHON JESITEIHHOCTH, YMECHUE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud ¥ Pealn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M C€aMOOOpa30BaHHMIO Ha
MPOTSHKEHU U BCEU KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJ1IeCO00pa3HOEe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS;



MOBBIILIEHUE YPOBHSA HKOJOTMYECKON KYyJIbTYypbl: MPHOOPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKHM HX BO3MOXHBIX TOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00AJIBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTedl ux
pelIeHHUS;

CIIOCOOHOCTh HUCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OUOJOTUH
3HaHUS M YMEHUS TP pEUIeHUH TPOOJEM, CBSI3aHHBIX C palMOHATBHBIM
MIPUPOJIONIONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWI  TOBEACHUS B IPUPOJIE,
HANpaBJICHHBIX Ha COXPAaHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENpUSATHE JEWUCTBUHM, MNPHUHOCIIIMX Bpel  OKpYyXKalolen
OpPUPOJHON cpeie, YMEHHE MNPOrHO3MPOBATH HEOIAronpusITHbIE SKOJOTHUYECKHE
TIOCJICJICTBUS MTPEANPUHAMAECMBIX ICUCTBUI M MPEOTBPAIATh HX;

HAJIMYME Pa3BUTOTO PKOJOTMUECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa NS TETbHOCTH HKOJIOTHYECKOM HaIpaBICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM MU COIMATIBLHOMU
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUYECKOMN JEATEIHHOCTUA IKOJOTUYECKON
HANPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTHh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JIUAJIOre
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIEHCTBOBAHMUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl Kak CpelICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM Kak HayKH, OCO3HaHUs €€ poiau B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
Npe/CcTaBleHusT 00 OKpYKAIOIIEeM MHpE KaK O €AMHCTBE MPHUPOJbI, YETOBEKa U
oOIecTBa, B TMO3HAHUM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUHU NpodsieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU /I COBPEMEHHOW ITMBUIU3AIINH:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pemaTh PecypcHble  MPOOIEeMBbI  Pa3BUTHS
YeJIOBEYECTBA, TTONCKA MyTEH BBIXOJIa U3 TIIO0ATBHBIX DKOJOTHUECKHUX MPOOIeM U
oOecrieueHus  mepexoja K  YCTOWYMBOMY  DPAa3BUTUIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECypcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHWHW OWOJOTHYECKUX 3HAHUA B MEJIAX
MOBBINICHUS OOMIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIMOHAIBHOM IPaMOTHOCTH oOydarouuxcs, GopMupyemoit
MIPU U3y4YEHUU OUOJIOTUH;



[IOHUMAHUE CYLIHOCTH METOAOB MO3HAHUs, HUCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJIy4aeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBJICHUN OKPYXKAOUIEro MHUpPA U MPOUCXOASAMIMX B HEM U3MEHEHM,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIOYEHHS HA OCHOBE HAay4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO ITOJYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
penieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE LEHHOCTU HAYYHOU JEATEIBHOCTH, I'OTOBHOCTH OCYILECTBIISATH
IIPOEKTHYIO U UCCIIEA0BATENILCKYIO IESITEIbHOCTh UHANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ybTaThl OCBOCHUS ydeOHOro mnpeameTa «buosorus»
BKJIIOUAIOT: 3HAUMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHHUS OOYyYaAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U CHEHM(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, 3HEPIHs, SBJICHHE, IPOLECC,
CUCTEMa, HayyHbIH (DaKT, MPUHLMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIICJIOBAHNUE,  HAONIOJIEHUWEe, U3MEpPEHHEe,  OKCIEPUMEHT U  JpYTHe);
YHUBEpCaJIbHbIE yueOHblE JeHCcTBUs (TIO3HABaTENIbHbIE, KOMMYHUKATHBHBIE,

PETYJISATHBHBIC), o0ecrieunBaIoIINe dbopmupoBaHue (b yHKITMOHATBHOM
IPaMOTHOCTH H  COIIMAIIBHOM KOMIICTCHIIMHM OOYYaroIuXcs; CIIOCOOHOCTH
o0yJaronmxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PCHYECKHE 3HAHWUS M  yHHBEpCajdbHble ydeOHBIE JEHCTBUS B
MTO3HABATEILHOW Y COLIMAIbHOM MPAKTUKE.

B pesynbrare wu3ydeHus OWOIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOydaromerocs OyayT chOpMHpPOBAaHBI TO3HABaTEIbHBIC
YHUBEpCAIbHBIC YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YIeOHBIC
JCUCTBUS, PETYJISTUBHBIC YHHUBEpCAJbHbIE Yy4ueOHBbIC JEWCTBHs, COBMECTHAs
NEATENBHOCTb.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHUS TMPOTPAMMBI CPEIHEro OOIIero
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiagenue YHUBEPCAJIbHBIMU Y4eOHbIMU NMO3HABATEJIbLHBIMH
AEeCTBUAMM:

1) 6a30BbIe JJOrHYeCKHE TeCTBHS:

CaMOCTOSITEIbHO  (OPMYNIHPOBATH W aKTyallM3UpoOBaTh  MIpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IMPU OCBOCHHUU 3HAHUM NPUEMBI JOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccupuUKau, 0000IIEHUs ), PACKPBIBATh CMBICI
OMOJOrMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMHU MOHSTUSIMH );

ONpeneNsITh UeAu JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJIEHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUI
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHIYKTUBHbIC, JI€AyKTUBHbIE, IO
aHAJOTUM), BBISBISATH 3aKOHOMEPHOCTH W NPOTUBOPEUHS B pPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/IeJIbHbIE CpencTBa TUTSE peiCTaBIeHUs
CYILIECTBEHHBIX CBS3€H M OTHOIIEHUH B M3y4yaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TaKK€  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbl C y4E€TOM aHaju3a MMEIOLIUXCS
MaTepHUAJIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LESAM, OLIEHUBATh PUCKH MOCIEACTBUMN NI TEIbHOCTH;

KOOPJMHUPOBATH M  BBIMNOJHATH pabOTy B  YCIOBHUSX  pEalIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHS:

BJIQ/IETh HABbIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON JIEITEILHOCTH,
HaBBIKAMHU  paspenieHus MpoOsiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MIOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIOJIb30BaTh PA3JIUMYHbIE BUABI JEATEIBHOCTH IO ITOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEepIpeTalry, MPeoO0pa3oBaHUI0O U TNPUMEHEHHIO B Y4EOHBIX
CUTYallUsSX, B TOM YKCJIE TIPU CO3/IaHUN YI€OHBIX U COIMAIBHBIX MPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUE€BBIMU MOHATHSIMU U METOJIAMH;

CTaBUTb U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

BBISIBIIATH MPUYMHHO-CJIEJICTBEHHBIE CBSI3M W aKTyallM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pEIlIeHHs, HaXOAUTh apryMEHThl ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPhl U KPUTEPHUU PEILICHHUS;

aHAJTU3UPOBATh IMOJYYECHHbIE B XOAE pEUIEHUA 3a/laud pe3yJIbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;



OCYILECTBIIATH II€JICHANIPABICHHBIM MOUCK IMEPEHOCa CPEICTB U CIOCOOOB
nercTBUs B MPOPECCUOHANIBHYIO CPEY;

YMETh TICPEHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO OO0JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJCH, TpEjiaratb OPUTHHAIBHBIC MOAXOIbI M PEIICHUS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ nunpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusl, HAyYHO-TIOMYJSAPHOW JHUTEpaType, OHOJIOTHYECKUX CIIOBapsIX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
MH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHUBOCTD;

(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoit nHGOpMaIUU, HEOOXOIUMON JIsl BBITIOJIHCHUS YUYEeOHBIX
3ajad;

PHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTUBHOT'O MCIIOJIb30BAHMS PA3IUIHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpPMY  MpEACTABICHHUS
Oounonornyeckoil nHGopMaluu (cXeMbl, rpadUKy, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyeCTBE CpeAcTBa Npu paboTe C
Omosiormdyeckoit mHGOpPMALMEH: TNPUMEHATh XUMHYECKHEe, (HU3NYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHUMBOJIBI, (HOpMYIBI, ab0peBHUATypy, HOMEHKJIATYpY,
UCIIONIb30BaTh W MpPeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HATJISTHOCTH;

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

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMMU:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCEX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeiaraeMoin
3a/lau, YYUTHIBATh WHTEPECHI U COTIACOBAHHOCTH MO3UIMHA JPYTUX YYACTHUKOB
JMajiora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpEACTBa OOIEHWs, MMOHWMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HHKHOBEHUS KOH(DJIMKTHBIX CHTYAIlHi,
YMETh CMATYATHh KOH(JIUKTHI U BECTH MTEPETOBOPHI;



BJIAJIETh PA3JIMUHBIMHU CIIOCOOAMU OOIIEHUS U B3aUMOJEHUCTBUS, MMOHUMATh
HaMEPEHUS IPYTUX JIIOEH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HU3JaraTh CBOIO TOYKY 3pPEHHUS C MCIOJIb30BaHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWUBUAYaTbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHHUsSI TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH YU4eOHOM 3a/1auu;

BLIOMPATh TEMATHKY U METOJbl COBMECTHBIX JEHUCTBHUM C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHHUIO: COCTaBIAThH IUIaH JACHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUNW YYacCTHUKOB, OOCYXKJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

nmpejyiaraTb HOBBIE TIPOEKTHI, OICHWBATh WJACH C TIO3MIIMHM HOBHU3HBI,
OpUTMHAJILHOCTH, MIPAKTUYECKON 3HAUHUMOCTH;

OCYLIECTBJISITh TO3UTUBHOE CTPATETMYECKOE IOBEJECHHUE B Pa3IUYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUIIUATUBHBIM.

OBiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH JAeHCTBUSIMH:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JUIS BBISBICHHUS MpoOJIeM U HX
pEIICHUS B )KM3HEHHBIX U YU€OHBIX CUTYyAITUsX;

BbIOMpATh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/710POBBIO U 3I0POBBI0 OKPYKAIOILIUX;

CaMOCTOSITEJIbHO OCYHIIECTBIISATh MMO3HABATEJbHYIO NI€SITEIbHOCTD, BBISBIATDH
MpoOIeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIBHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITETILHO ~ COCTABJIATH IUTAH pPEIIEHUs TpoOJiieMbl C  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMTOYTESHUH;

JIaBaTh OLICHKY HOBBIM CUTYAalUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO M MPOSBICHUIO IIUPOKON SpYyAUIIMU B
pa3HbIX O0O0JIaCTSIX 3HAHUW, IOCTOSIHHO TMOBBIIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.



2) CAaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUsM, BHOCHUTh KOPPEKTHUBBI B JCSITCILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISAM;

BIAJICTh  HABbIKAMH  TIO3HABATEIbHOW  pediekcMn  KaKk  OCO3HAHUS
COBEpIIACMBIX JCHCTBHA M MBICIUTCIBHBIX MPOIECCOB, WX pE3yJbTaTOB M
OCHOBaAHHM, HMCIONIb30BaTh MPUEMBI pPe(IEKCHH IS OILCHKH CUTYaIlud, BbIOOpa
BEPHOI'0 PEIICHUS;

yMETh OIICHMBaTh PHCKH W CBOCBPEMCHHO TNPUHUMATh PEHICHUS IO HX
CHIDKEHHIO;

NpPUHAMATh MOTHBBI W apryMEHTBI JAPYTHX TMPH aHajIu3e pPe3yJIbTaToOB
JCSATEIbHOCTH,

3) npuHsITHE CeOsI M IPYTrHUX:

NPUHUMATH CeOs, MOHMMast CBOM HEJIOCTATKH U JOCTOMHCTBA,;

OpUHAMATh MOTHBBI W apryMEHTBI JPYrUX MPH aHAIW3e pPe3yJbTaTOB
JCSATEIbHOCTH,

IpU3HABATh CBOE MPABO M MPaBO APYIMX Ha OLMIHOKH;

pa3BHUBATh CIIOCOOHOCThH MIOHUMATh MHUP C TIO3HUIIMK JPYrOro 4eoBeKa.

INPEJIMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUSA COAEpKaHUS Y4YeOHOTO TMpenMeTa
«buonorus» Ha yrayOnEHHOM YypOBHE OPHEHTHpPOBAaHbI Ha oOecredyeHue
npopunpHOTO  00ydeHHs  oOyuwarommxcss  Owonmormr. OHHM  BKIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHII TIO
OCBOCHHIO, UHTEPIPETALMA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JACATEIBHOCTU TIO
MOJIYYCHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKKE B
pEeaNbHBIX KU3HEHHBIX CUTyalusX. [IpenMeTHble pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHbIe pe3yabTaThl OCBOEHHUs ydeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECT€ U POJM OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOW KApTUHBI MUpa, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPOOJIeM  palMOHAIHHOTO
MIPUPOOIIONTB30BaHUSA, O BKIIaJIe POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIOr NN,

BJIQJICHHE CHCTEMOW OHWOJOTMYECKMX 3HAHWH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONE OMOIIOTHYECKNE TEPMHUHBI W TOHATHSA (KW3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BHUTHE), OWOJOTHYECCKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenuss (H. WM. BaBunmoBa — o wmeHTpax
MHOTOOOpaswsi ¥ TPOUCXOXKACHHUS  KyJIbTypHBIX  DPACTCHH),  3aKOHBI



(ennHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUS], YUCTOTHI TaMer,
HE3aBUCUMOro HaciemoBanus [. MeHgens, TOMOJOIMYECKUX PAAOB B
HaclIeJICTBEHHON U3MCHYUBOCTHU H. n. Basuiosa), [IPUHIUITBI
(KOMILJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOTO TO3HAHMUSI, HUCIIOIB3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTE€HMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadon3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(HOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a M XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTeHe3a, MOoCTIMOPHUOHATILHOTO Pa3BUTHS,
Pa3MHOXKEHUS,  WHJIUBUAYAJIbHOTO  Pa3BUTHS  OpraHu3Ma  (OHTOTE€HE3a),
B3aMMOJICHCTBHSI T€HOB, IT€TEPO3UCa, HICKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOWJaMH KIETKH M HX
GYyHKIMAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W UX (QYHKIUAMH, MEXIY
opraHamMM M CHCTEMaMHd OPraHOB Yy pPACTCHHM, >KMBOTHBIX M YEJOBEKa W HUX
GYyHKIMSAMA, MEXIYy CHUCTEMaMH OpPraHOB M WX (DYHKIUAMH, MEXIY >STalaMu
oOMeHa BEIIeCTB, dTallaMH KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
dTaraMu 3MOPUOHAJILHOTO Pa3BUTHS, T'EHOTUIIOM W (HEHOTUIIOM, (PEHOTHUIIOM U
¢akTOpaMu cpelibl OOUTAHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TMPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIC
pacTeHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE apTryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIMKY JIJIsI JIOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKHUX TPYIIIL;

YMEHHE peliaTh OMOJIOTHUECKHUE 3a1auH, BRISBIATH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXK]IY UCCIIEYEMBbIMU OMOJIOTHICCKIMHU TIPOIIECCAMU U SIBJICHUSMH, JICJIaTh
BBIBOJIbl U MPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBHITIONHATH J1a0OpaTOpHBIC W TPaKTHYeCKUue padoThI, COOJII0IATh
nmpaBwiIa nmpu paboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHME BBIJIBUTaTh THUIIOTE3bl, MPOBEPSATh HX OAKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYIHUPYS IENIb HCCICIOBAaHMS, AaHAIM3UPOBATH ITOJYYCHHBIC
pe3yJbTaThl U J€JaTh BBIBOIBI;

YMEHHE y4acTBOBaTh B y4eOHO-HCCJEI0BATEILCKON paboTe Mo OMOIOTHH,
9KOJIOTUM M MEIUIIMHE, MPOBOJUMOM Ha 0a3e MIKOJIBHBIX HAay4YHBIX OOIIECTB, W
MyOJMYHO  TIPEACTABIATH  TOJYYCHHBIE  pe3yJbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHIUAX;



YMCHHUC ONICHHBATHL OTHUYCCKHE AaCIICKTbl COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B

obnacth  OWONOrMM M MEIMLUMHBI  (KJIOHHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHME, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHanIbHON
NEATeNIbHOCTH B 00JlacTh OMOJOTUM, MEIAUIIMHBI, OMOTEXHOJIOTUM, BETEPUHAPHUH,
CEJIBCKOI0 XO3SMCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJSTh MO3HABATEIHHBIM
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
OpOJOJKEHHE OMOJOrMYEecKOro Oo0pa3oBaHUs B OpraHU3alUSIX CpPEIHEro
npo(eccCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS yueOHOro mpenmeta «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTUU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B IO3HAHUU 3aKOHOB TPHUPOJLI U PEHICHUH HSKOJOTHYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHCTEeMOW OHMOJOTHYECKUX 3HAHUM, KOTOpas BKIIOYAET
ONpeJIeIeHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLNU), YUCHUS
(A. H. CesepuoBa — 0 nyTsSX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTMYECKON NupamMuabl 3HEprum), runoresbl (rumoreza «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh ~ OCHOBHBIMHM  METOJaMH  HAy4YHOro  IO3HAHWI,
MCITOJIb3YeMbIMU B OMOJIOTHYECKUX HCCIICIOBAHUSIX YKUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaOJIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMM BBISABICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B MPUPOJE;

YMEHHE BBIACIATH CYINICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
PKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI DBOJIFOIIMU HAa TEHO(DOH I MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHUsl, YepeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIWBATH B3aMMOCBS3M MEXKIY [MPOIECCAMU HBOJIIOIUH,
JBIDKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;



YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TMPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, a0MOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HWCIOJb30BaTh COOTBETCTBYIONIME aPTyMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3usi BHUIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIIOBEUECTBA;

YMCHHE peliaTh OMOJIOTMYECKUE 3a/1aUH, BBISBIISATh PUIMHHO-CIICICTBEHHBIC
CBSI3M MEX]TY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3y/IbTaTOB;

YMCHHE BBITIOJIHATH JA0OPATOPHBIE M TPAKTUYECKHUE PabOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATHLHBIMU
cpenctBamMu, GOPMYIHPYS LEdb WCCICIOBAaHUSA, aHAJIU3UPOBATH IOJTYYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE YYacTBOBAaTh B y4e€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKHUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUM KU3HU, YETIOBEKA
U 4YeJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpPeaoTBpAICHUS
r1o00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiier mpodeccHoHaTbHON
JESTENBHOCTH B 00JaCTH OMOJIOTHH, SKOJIOTHH, TPUPOAOIIOIH30BAHNUS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEW  mpodeccmn W MPOAOHKEHUE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.
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