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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydyeOHOMYy mpeametry "buomorus" (manee - OWoJIOTHs) Ha
YpOBHE CpeIHero oOmiero oopa3oBaHusi pa3paboTaHa Ha ocHOBe DenepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit @enepanumy,
OdI'OC COO, Konunenuuu mnpenogaBaHusi ydyeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOXKEHUH (efepanbHoil paboueil mporpaMMbl BOCIUTAHUS.

VYuebubiii npeamer «buonorus» yriy6iaénHoro ypoBHs uzydeHus (10-11
KJIACcChl)  SBJIETCS  OAHMM M3  KOMIIOHEHTOB  MpeAMETHOW  o0jacTu
«EcrectBeHHOHayuHble npeaMmerel». CornacHo mnonoxenuam PI'OC  COO
npoduibHBIE yaeOHbIE IPEIMETHI, H3ydaeMble Ha YTITyOJIEHHOM yPOBHE, SBIISIFOTCS
criocobom auddepenimanuu oOy4eHus Ha YPOBHE CPEAHETro 00IIero oopa3oBaHus
U TpU3BaHbI 00ECNEYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o0muM, cpemHuM TPO(PEeCCHOHATTLHBIM M BBICIITUM OOpa3oBaHueM. B To ke Bpems
KOKIBIM HW3 OTUX YYEOHBIX TPEIMETOB JOJDKEH OBITh OPHEHTHPOBAH Ha
IMPUOPUTETHOE pelleHue 00pa30BaTeNIbHbIX, BOCIUTATENbHBIX WU Pa3BUBAIOIIUX
3a/1a4, CBSI3aHHBIX ¢ mpodopueHTaleil oOyJarommxcsi M CTUMYJIUPOBAHUEM
UHTEepeca K KOHKPETHOW 00JacTH HAyYHOTO 3HAHHUA, CBS3aHHOTO C OMOJIOTHEH,
MEIUIHOW, 3KOJIOTHEN, ICUXOJIOTUEN, CIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no yue6Homy npeamety "buonorusa" qaér npeacraBieHue o Heiu
U 3a7a4ax u3ydeHus: yueOHoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE,
ompenenseT o0s3aTenpbHOEe (MHBApUAHTHOE) TIPEIMETHOE COJAEpKAHUE, €ro
CTPYKTYPUPOBAaHHE [0 pasJieisaM M TeMaM, paclpeAesieHHe 10 KJaccam,
PEKOMEHJIyeT TOCJIEeI0OBATEIbHOCTh M3Y4YeHHUs y4eOHOro marepuaia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIAMETHBIX CBS3€H, JOTMKM Y4eOHOro Impolecca,
BO3PACTHBIX 0COOCHHOCTEH o0yuaronuxcs. B nmporpamme no 61onoruu peaau3oBaH
MPUHIIUI TPEEMCTBEHHOCTH C U3YYEHHEM OMOJIOTUH HAa YPOBHE OCHOBHOTO OOIIIET0O
oOpa3zoBaHusi, Onarojgapss 4YeMy [pocMaTpuUBaeTCsi  HANpaBJICHHOCTh  Ha
NOCJEYIONIEe pa3BUTUE OHOJOTMYECKUX 3HAHWM, OpPHEHTHUPOBAHHBIX Ha
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUSA,  IKOJIOTHYECKOTO
MBILUICHUSI, TIPEJCTABICHUH O 3J0pPOBOM 00pa3e KU3HH, Ha BOCITUTaHHE OEPEKHOTO
OTHOILIEHUS K OKpY’Karollel mpupoaHoi cpene. B mporpamme mo 6M0JIOTUH Takxke
MOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buosorus» B peanuzanuu
tpeboBanuiit ®I'OC COO k mIaHUPYEMbIM JUYHOCTHBIM, METANpPEIMETHBIM U
pPEeIMETHBIM pe3yJibTaTaM 00yueHus U B GOPMUPOBAHUHI OCHOBHBIX BUJIOB YUEOHO-
MO3HABATENILHON JESATENbHOCTH OOYYaIOIUMXCS 10 OCBOCHUIO COJIEpPKAHUS
OMOIOrHUeCcKOro o0pa3oBaHus Ha YPOBHE CpeHEro 001ero 0opa3oBaHusl.



Y4eOusbiii mpenmer «buonorus» Ha ypoBHE cpeaHEro oOuiero oopazoBaHUs
3aBepIiIaeT OUOJIOrMuecKoe 0Opa30BaHuE B IIKOJIC 1 OPUEHTHUPOBAH HA PaCUIMPEHUE
U yriyOJeHue 3HaHUM 00y4aroIuXxcsl O )KUBOM IPUPOJIE, OCHOBAX MOJIEKYJIIPHOU U
KJIETOYHOW OMOJIOTUH, SMOPHUOJIOTMH U OUOJIOTMM Pa3BUTHUS, T€HETUKHU, CEJIEKIINH,
OMOTEXHOJIOTHH, IBOJIOLMOHHOTO YUEHHUS U KOJIOTUH.

N3yuenue yuebHoro mnpenmera «buomorus» Ha yriayOJIeHHOM YypOBHE
OPUEHTHUPOBAHO Ha IOATOTOBKY OOyYaroUMXcs K MOCIEAYIOUIEMY MOJIYYEHHUIO
Ouonoruueckoro  oOpa3oBaHMsi B  BY3aX M OpraHu3alMAX  CPEIHETO
npodeccuoHanbHOro 0opazoBanus. OCHOBY €ro COJIEp)KaHUs COCTABIISIET CHCTEMA
OMONOTMYECKUX  3HAHWM, TOJYYEHHBIX TMpPU HU3YYEHUH  OOy4YaIOUUMUCS
COOTBETCTBYIOILIMX CHUCTEMAaTHYECKHX Pa3/ejOB OMOJOTMU HAa YPOBHE OCHOBHOI'O
obmero obpazoBanusi, B 10—-11 kiaccax 3TH 3HaHMA TOJIYYalOT pa3BUTHE. Tak,
pacIIMpEeHbI U yTiyOJieHbl OMOJIOTUYECKHUE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TPHOaX,
OakTepusix, OpraHM3Me€  4YelOBeKa, OOMMX  3aKOHOMEPHOCTSAX  KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKUE CBEACHMSI PUKIIAJHOIO U IOUCKOBOIO
XapakTepa, KOTOPbIE MOXKHO HCIIONb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke WHTErpamus OHOJOTHYECKHX 3HAHUM C
COOTBETCTBYIOILIMMHU 3HAHUSIMH, NOJYYEHHBIMM OOYYaIOUIMMHCS NpPH H3yYEHUHU
($U3MKHU, XUMHUH, Feorpauu 1 MaTEMaTHKH.

Crtpykrypa mporpaMMmbl mo yudeOHOMYy mnpeamery "buonorus" otpaxaer
CHUCTEMHO-YPOBHEBBI U SBOJIOIMOHHBIA MOAXOAbl K HW3YYEHHIO OMOJIOTHH.
CornacHo UM, U3y4aroTCs CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUISl AKUBBIX
CUCTEM Pa3HOTO YPOBHsI OpraHM3alMH, 3BOJIOLUN OpPraHMYECKOr0 MUpa Ha 3eMie,
COXpaHEHUs OMOJOTHYECKOro pa3HooOpasus mianeTsl. Tak, B 10 kitacce u3yyarorcs
OCHOBBI MOJICKYJIIPHOM ¥ KJIETOYHOW OWOJOTHH, SMOpPHUOJIOTHH W OHOJIOTHUU
pa3BUTHSA, TEHETUKU MU CEJIEKIMH, OMOTEXHOJOTUHM M CHUHTETUYECKON OHOJIOrud,
aKTyaJU3UpYIOTCs 3HaHUS OOywaromuxcs Mo OOTaHMKE, 300JI0TMM, aHATOMMHU,
dbusnonorun yenoeka. B 11 kiracce n3ydaroTcsi IBOIOIMOHHOE YYCHHUE, OCHOBBI
HKOJIOTUH U yueHue o ouocdepe.

VY4eOnbiii npeamer  «buosorus»  mpu3BaH ~ 00ECIEUUTb  OCBOEHHUE
00y4armuMucss OMOJIOTMYECKUX TEOPUM U 3aKOHOB, WJIEH, MPUHIUIIOB U IIPABUIL,
JIeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOrooOpa3uu U OCOOCHHOCTSX KIJIETKH, OpraHu3Ma, MOIYJISIHH,
OMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIMXCSA HAyYHBIX JTOCTHIKEHUSX, COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH, IPUKJIAJHBIX aCleKTaX OMONIOrMYecKUX 3HaHuM. J{is
pa3BUTUSL M TOJAJEP)KAHUS HMHTEepeca OOydaromuXcsi K OHOJOTMU Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETUYECKOTO0 MaTepuaia B COJIEP:KaHUU MPOTPAMMBI
o OMOJIOTMM IPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHHS M Pa3BUTUS



TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJJOM OT€YECTBEHHBIX U 3apyOeKHBIX YUEHBIX
B pPEILlIEHUE BAKHEUITNX OMOJOTUYECKUX U KOJIOTUYECKUX MPOOIIEM.

[ens u3yuenus yueOHoro npenmera «buosorus» Ha yriiy0JI€HHOM ypOBHE —
OBJIaJICHHE  OOYyYalOUUMHUCA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHM3allMi >KMBBIX CHCTEM pa3HOrO0 paHra © NpUOOpEeTeHHEe YMEHUM
UCIIONIb30BaTh 3TH 3HAHUA B (DOPMHpPOBAHUM MHTEpeca K OmpeAenéHHONW obnactu
npo(ecCHOHANIbHON JIESITENIbHOCTH, CBSA3aHHOM € OMOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeACHUS JIs TPOJIOJKEHUSI OMOJIOTMYECKOTO 00pa30BaHMUS.

JlocTikenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOIEHHOM YpOBHE 00ECTIEUNBACTCS PEIICHUEM CIISAYIONINX 3a/1a4:

OCBOCHHE O0YYaIONIMMUCS CUCTEMbI OMOJOTHYECKMX 3HAHWUK: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHSIX, KOHIEIIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MHPA; O
CTPOCHUHU, MHOT0OOpa3Mu M OCOOEHHOCTSAX OHOJOTHYECKUX CHCTEeM (KJIeTKa,
OpTraHM3M, TMOIYJISAUsA, BUJ, OMOTeoIeH03, Onocdepa); 0 BEIIAIOIUXCS OTKPHITHIX
U COBPEMEHHBIX HCCJICJIOBAHMUSIX B OWOJOTHU; O3HAKOMJICHHE OOYYaronIuXxcsi C
METOMaMH  TIO3HAHUSI KWUBOW TPHUPOJBI: HCCICIOBATEICKAMH  METOJaMHU
OMOJIOTHYECKUX HAyK (MOJICKYJISIPHOM W KJIETOYHOM OHOJIOTHH, IMOPHOJIOTHH U
OMONOTHH Pa3BUTHS, TEHETUKH W CEJICKIMH, OMOTEXHOJOTHH M CHHTETHYECKON
OMOJOTHH, TTAJICOHTOJIOTHH, SKOJIOTHH ); METOJIaMH CaMOCTOSTEILHOTO MPOBEACHUS
OMOJOTUYECKUX WCCIeAOBaHUM B JjabopaTtopud U B Tpupojae (HaOIOAEHUE,
U3MEpEHHE, OKCIEPUMEHT, MOJCIUPOBAHNE); OBJIAJECHUE OOYUYaIOIUMUCS
YMEHHSIMH: CaMOCTOSITEJIbHO HAXOJIWTh, aHAJM3UPOBAaTh M  HCIIOJIBb30BaTh
Oronornyeckyo MHGOPMAITUIO; TIOJIB30BaThCS OMOJIOTHYECKON TEPMHUHOJIOTHEH U
CUMBOJIMKOM; YCTaHABIWBATH CBSI3b MEXKAY PA3BUTHEM OHOJIOTHH U COIMATBHO-
YKOHOMHUYECKUMHU U DKOJOTHYSCKUMHU MPOOJIeMaMHi YeJIOBEUECTBA; OICHUBATH
TIOCITIEACTBHSI CBOCH JEATETLHOCTH IO OTHONICHHIO K OKPYXKAIOIIEH MPUPOIHON
cpene, COOCTBEHHOMY 37J0POBBIO U 3I0POBBIO OKPYKAIOIIUX JIFOJIeH; 000CHOBBIBATh
U coOmoaTh Mepbl MpOGUIAKTUKH HWHQPEKIIMOHHBIX 3a00JeBaHUM, MpaBuIia
MOBEICHUS B TMpUpoAe ©  obOecreueHUs: OE30MacHOCTH  COOCTBEHHOM
KHU3HEJCATCILHOCTH B YPE3BBIYANHBIX CUTYAIUSX MPHUPOIHOTO U TEXHOTCHHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIE OTKPBITUS B 00JIaCTH
OWoNoTHY; pa3BUTHE Y OOYYAIOUIUXCS WHTEUICKTYaTbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH B TMpoIecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUAMH U
COBPEMEHHBIMH HCCJICIOBAaHUSIMU B OWMOJIOTHH, pEIIaeMbIMH €10 MPOOJIeMaMH,
METOIOJIOTHEN OMOJIOTHYECKOTO MCCIICIOBAHUS, TIPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PEIICHUST OMOJOTUYECKHUX 3a/1ad, MOJICITUPOBAHUS OMOJIOTUYECKUAX
00BEKTOB U MPOIIECCOB;



BOCITUTAHNE y O0yYarOIMXCS IIEHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIE B
IIEJIOM U K OTAEJbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMHUPOBAHUE DKOJIOTHUECKOM,
TeHETUYECKOW IPaMOTHOCTH, OOIIEH KyJIbTyphI IIOBEJCHUS B PUPOJE; HHTETPALIUN
€CTECTBCHHO-HAYYHBIX 3HAHMIA;, MPUOOpETeHNE 00YyJaOIMNMUC KOMIIETEHTHOCTH B
palroHaIbHOM MPUPOAOIOJIB30BAHNH (COOI0OICHIE TIPABHJII MOBEACHUS B IPUPOJE,
OXpaHbl BUIOB, SKOCUCTEM, OMOCHEphI), COXpaHECHHH COOCTBEHHOTO 3/I0OPOBBS U
3II0POBbSI OKPYXKAIOIIUX JFOJIeH (COOMI0eHNST Mep MPOPIIAKTHKHN 3a00JICBaHHIA,
oOecrieyeHne O€30MACHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIYAMHBIX CHUTYaIMSIX
OPUPOHOTO M  TEXHOTEHHOIO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTHYECKHUX 3HAHUI M YMEHHUI B IIOBCEIHEBHOM KU3HU;

CO3MaHME  YCIOBMH NI  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMUCS
WHJUBUAYAJIbHOU oOpasoBarensHOI TPaeKTOPHHU, CIIOCOOCTBYIOIIEH
nocieayomemMy MnpodecCHOHaTbHOMY CaMOOIPEAENIECHUIO, B COOTBETCTBHH C
WH/IMBUIYaIbHBIMU HHTEPECAMH U TTOTPEOHOCTSIMHU PETHOHA.

OO1ee yrco 4acoB, OTBEJCHHBIX Ha M3yYeHHE OMOJIOTUU Ha YIIIyOJIEHHOM
ypOBHE cpeaHero obimiero odpazoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIeI0).

OT6op opraHu3aIMOHHBIX (HOPM, METOMOB M CPEACTB OOy4YeHHUs OMOIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CIeHU(UKH €ro COJIep KaHus M HamnpaBlIEHHOCTH Ha
NPOAODKEHHE OHMOJIOTMYECKOro OoOpa3oBaHWsl B  OpraHU3aIUsIX CPEIHEro
po(heCCHOHATBFHOTO U BBICIIET0 00pa30BaHUSI.

OO0s13aTeNIbHBIM yCIOBUEM IIPU 00yYEHUH OMOJOTHH Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TPOBENEHUE Ta00paTOPHBIX M MpakTUYeckux pador. Taxxke ywacTtue
00y4JaromuXxcsl B BBIMOJTHEHUN MPOEKTHBIX W y4eOHO-MCCIIEe0BATEIBCKUX PpadoT,
TEMaTHKa KOTOPBIX ONPEEISIETCS yUUTEIeM Ha OCHOBE MMEIOIINXCSI MaTePHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.

COJEP)XAHUE OBYUEHUSA

10 KITACC

ConepxaHue IpOrpaMMbl, BBIAEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHas OMONOTUsT — KOMIUIEKCHAsI Hayka. KpaTkas uctopus pa3BUTHS
Ovonoruu.  buojormyeckue HayKd W HU3y4aeMble ~HMMH  MPOOJIEMBI.
Q@yHIaMEHTallbHbIC, TPUKIAJHbBIE W IIOMCKOBBIE HAy4YHbIC WCCIECIOBAHUS B
OMOJIOTHUH.



3HaveHne OmoJIoruu B (HOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccuu, cBsizaHHble ¢ Ouonorueil. 3HavYeHHWE OWOJIOTUH B
MPAKTUYECKOM JAEATEIbHOCTH 4YEJIOBEKAa: MEIOULMHE, CEIbCKOM XO3SHCTBE,
IIPOMBIIUIEHHOCTH, OXPAHE IPUPOIBI.

JdemoHcTpanumn

[ToptpeTtsl: Apuctorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apsen, I'. Menaens, B. U. Bepnanckui, U. I1. [1asnos, 1. 1. Meunukos, H.

. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTUM C ApPYrUMU Haykamm», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. ’)KuBble cuCTeMbl U UX H3yYeHHUE

JKuBble cCTeMbI KaK peIMeT u3ydeHust 0nosioruu. CBONCTBA JKUBBIX CUCTEM:
€AUHCTBO XMMHUYECKOI0 COCTaBa, AUCKPETHOCTb M ILIEJOCTHOCTh, CJIOKHOCTh WU
YHOPSIAOYEHHOCTD CTPYKTYDBI, OTKPBITOCTb, CaMOOpPraHu3anus,
CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTb, U3BMEHYMBOCTD, POCT U PA3BUTHE.

YpOBHH OpraHu3alyy JKUBBIX CHUCTEM: MOJIEKYJSIPDHBIM, KJIETOYHBIM,
TKAHEBBIH, OpraHU3MEHHBI, MOIYJISILIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreonenotnueckuit), Omochepubiid. IIporecchl, NPOUCXOAAINTUE B IKUBBIX
cucteMax. OCHOBHbIE MpHU3HAKK KUBOTro. JKu3Hb Kak (opMa CyllecTBOBaHUS
Marepun. Hayku, n3yvaromue )KMBbIE CUCTEMBI HA PA3HBIX YPOBHAX OpraHU3aLUU.

Wzyuenne xuBbIX cucteM. Meronpl Ouonornyeckoil Hayku. HaGmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATHU3alMs, MeTaaHan3. [IoHsATHE O 3aBUCUMON U
HE3aBUCUMOM IrepemMeHHOW. IlmanupoBanue odkcnepumenrta. IlocraHoBka u
npoBepka runote3. Hynesas rumote3a. [lonsaTtue BBIOOpKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Owuonormueckux naHHbIX. OIllEHKa JOCTOBEPHOCTH TMOJTYYECHHBIX
pe3ynpraroB. IlpuunMHBI HCKa)K€HHSI PpeE3yJbTaTOB »JKcnepumeHTa. [loHsAThe
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanumn

Tabmuubl U cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HW», «buonornueckue
cucrembl», «CBOICTBa JKMBOM Marepum», «YPOBHU OPraHU3alMU KUBOU
npuposibl», «CTpoeHHE KUBOTHOM KiIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusmay», «buoreonenos», «buocdepa», «Metoabl
W3YUYEHHUSI )KUBOU TPUPOIBD.

O6opynoBaHue: 1abopaTopHOe 000pyAOBaHKE JJIsl IPOBEAECHUS HAOII0ICHUH,
U3MEPEHUN, IKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnonap30BaHNuEe PA3IMYHBIX METOIOB IPY H3yUYEHUN
YKUBBIX CUCTEM.



Tema 3. buoJsiorust KJIeTKu

Knerka — cTpykTypHO-QyHKUMOHAJIbHAS €AMHMIIA KuBoro. Mcropus
oTKpbITUA K1eTKU. PaboTsl P. I'yka, A. Jleenryka. Knerounas teopus (T. I1IBaHH,
M. Illneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHSI COBPEMEHHON KIIETOYHOU
TEOPUH.

MeTonbpl  MOJIEKYJISIpHOM W KIETOYHOW  OMOJIOTMM:  MHUKPOCKOIHSA,
xpomatorpadusi, 37meKTpoPope3, METOJ MEUYEHBIX aToMOB, AU(epeHInaIbHOe
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxkcuposanuvix
K1emoK. DIEKTpOHHAas MHUKpockonus. Kongokanvnas muxpockonus. BumanvHnoe
(npudicuznenHoe) uzyuerue Kiemox.

JdemoHcTpanumn

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

Tabnuubl 1 cxeMbl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MHUKPOCKOI,
«HMctopust pa3BUTHS METOJOB MUKPOCKOITI.

OObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOMNpEnapaTbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIIETOK.

IIpakTnueckasi padora «l3ydyeHne MeETOJOB KIJIETOUYHOH OHOIOTUHU
(xpomatorpadus, smekrpodope3, muddepeHnEaANTBHOES IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XHUMUYECKHI COCTAaB KIETKA. Makpo-, MHUKpPO- U YJIbTPAaMHUKPOIJIEMEHTHI.
Boja u e€ posib kak pacTBOPHUTEIIS, peareHTa, yHacTUE B CTPYKTYPUPOBAHHUH KIIETKH,
TeIUIOperyisiuuu. MuHepaibHbIe BEIIeCTBa KIETKH, UX Ouoioruueckas poib. Posb
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Opranuyeckne BellecTBAa KIETKU. buosormueckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 6enkoB. CTpyKTypbl 6enKoBOM Moinekynbl. [lepBuunas
CTpyKTypa Oenka, mentuiHas CBs3b. BTOpuuHas, TpeTHuYHas, YETBEPTHYHAS
cTpykTypsl. Jlenatypanus. CoiictBa 6enkoB. Kiiaccudukaius 6eiakoB.
buonoruueckue pyHkuuu 6enkoB. [Ipuonsi.

VYrieBoapl. MoHOCaxapuabl, UCaxapu/bl, OJUTOCaXapyabl U MOJIHCAXAPUIBL.

OOwmuit  mnaH CcTpoeHUuss U (PU3MKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorudeckue GyHKINN YTIIEBOIOB.

Jlununel. T'uapodunsHo-TuaApodoOHBIE cBOMicTBa. Kitaccudukaiiys aumuioB.
Tpurnuuepunpl, ¢ochomunuasl, BOCKH, cTepousl. buonorumueckue QyHKUIUU
munuaoB. OO1re cBoWCTBa OMOIOTHIECKUX MEMOPaH — TEKY4eCTh, CITOCOOHOCTH K
CaMO03aMbBIKaHHIO, TIOJTYIPOHUIIAEMOCTb.



Hyxneunosbeie kucnotel. JIHK u PHK. CrpoeHue HyKIE€MHOBBIX KHCIIOT.
Hyxneotuapl. [Mpuamun kommiementapHoctu. [IpaBuino Yapradda. Crpykrypa
JIHK — nBoiinas crnmpanb. MecTtoHaxoxaenue u ouonoruueckue gpynkuun JJHK.
Bunel PHK. ®yukuun PHK B kieTke.

Crpoenne Monekyinbsl AT®. Makpospruueckue cBsizu B moiiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBneHHbIE IEPEHOCUUKH, UX (PYHKIIHH B
Kietke. /[pyeue nyxneosuompugocpamor (HT®D). CexsenupoBanue JJHK. Memoow
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouosnorusi: OMOXMMHUYECKUE U OMO(PU3MUECKUE HUCCIIEeIOBAHUS
cocTaBa M MPOCTPAHCTBEHHON CTPYKTYypbl Ouomonekyn. Mooderuposanue
CmMpyKmypol U QyHKYui OUOMONEKYT U UX Komniekcos. KomnvromepHuiti ouzain u
Opeanuyeckull cunmes OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdeMoHcTpanuu

[Toptpertsr: JI. [lonunr, /Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinun, O.
Coanrep, C. [Ipy3usnep.

Juarpammsl: «PacrpeneneHne XMuMUYECKUX 3JIEMEHTOB B HEKUBOM PUPOE,
«Pacripenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOW MPUPOIEY.

Tabmuubr u cxemsl: «llepuoamueckass TaOnuIla XUMHUYECKUAX DSJIECMEHTOBY,
«CTpoeHue MOJIeKyJibl BOJBI», «BeliecTtBa B coctaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKOBOW MOJEKynbl», «CTpoeHHE MOJIEKYJ
yIieBooBy», «CTpO€HHME MOJEKYJd JUnuaoB», «HyKIenHOBbIE KHUCIOTBHDY,
«Ctpoenne Monekyibl ATO».

O6opynoBanne: XUMAYECKas MOCyAa U 000pyI0BaHHE.

JlaGopaTopnasi pabora «OOHapyxkeHHe OCJIKOB C MOMOIILI0 KaUueCTBEHHBIX
pEeaKLni.

JlaGoparopHuasi padora «lccieqoBaHre HyKJIEMHOBBIX KUCIIOT, BbIICJICHHBIX
13 KJIETOK PA3JIMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u QyHKIUN KJIETKH

Tunsl KJIETOK: yKapHOTHYECKast u MPOKaAPUOTUYECKASL.
CtpykTypHO(MYHKIIMOHATbHBIE 00pa30BaHUs KIIETKH.

Crtpoenne mpokapuoTH4IecKoi kieTku. Kinetounas creHka OakTepuil U apXxei.
Oco0eHHOCTH CTpOeHHUsl TreTepoTpodHOM M aBTOTPOPHON MPOKAPUOTHUECKHUX
KJIETOK. MecTo U poJib MPOKapHoOT B OMOIIEHO3aX.

Crpoenuie 1 PyHKIIMOHMPOBAHUE dyKapruoTUUYECKON KieTku. [Ina3zmarrueckas
mMeMmOpaHna (rutazmanemma). CTpykTypa Iuia3mMaTH4eckod memOpanbl. TpaHcmopt
BEIIECTB Uepe3 MIa3MaTUIeCKyt0 MeMOpaHy: nacCUBHbIN (AudPy3ust, obmeruéHuas
nuddys3ust), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA aAKTHUBHBIA TPaHCIOPT).
[Tonynponuiiaemocts MeMOpanbl. PaboTa HaTpuiikaaueBoro Hacoca. DHJIOIUTO3:



NUHOLIMTO3, (aronuTto3. Dx3ouuTo3. Kierounas crenka. Ctpykrypa u QyHKUIUH
KJIETOYHOW CTEHKU pacTEeHUM, rpuOoB.

[uromna3sma. Luto3ons. [urockener. [IBuxkenne nurormiasmbel. OpraHouasl
kieTku. OTHOMEeMOpaHHbIe OPTaHOUAbI KIIETKH: 3HAoIIa3Marnyeckas cethb (II1C),
anmapaT [OnbIXH, JU30COMBI, HX CTpoeHHMe u (yHkuuu. B3aumocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJOB KieTKU. CTpOeHHE TpaHyIIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. Cunrte3 pacTBOpuUMBbIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. [ agkuii (arpanyisipHbIil) SHAOMIA3MATHYECKUI PETUKYIIYM.
CekperopHas ¢ynkuus anmnapara [ombmxu. Moouguxkayus Genkos 6 annapame
Tonvoorcu. Copmupoexa benxosé 6 annapame Ionvoxcu. TpaHCHIOPT BELIECTB B
kietke. Bakyonu pacturenbHbix kinetok. Kinerounsiii cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpPraHoOMAbl  KJIETKU:  MHUTOXOHJIPUHM,  IUIACTUIBL
IIpoucxooicoenue mumoxonopuii u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenre ¥ (yHKIMHM MUTOXOHApPWUN U muactua. llepBuunbie,
BTOPUYHBIE U CJIOKHBIE MIACTUABI (DOTOCUHTE3UPYIOIIUX SYKAPHOT.
X0pOIIacThl, XpOMOILIACTHI, IEHKOIIIACTHI BHICHIMX PACTEHUH.

Hemem0Opannbie opranounsl kietku CTpoeHHe U (PyHKIMHM HEMEMOpPaHHBIX
OpraHOUIOB KJIETKH. Pubocomsi. IIpomesxcymounvie Qunamenmul.
MukpodunaMeHTbl. AxkmuHosvle Mukpoghuiamernmol. MBIIICUHBIC  KJIETKH.
AxmuHo8ble KOMNnoHeHmbl HemblueuHblx Kiemok. MukpoTpybouku. Kierounbrit
neHtp. CrpoeHMe U JABIKEHHE KIYTHKOB W pecHHYEK. MHUKpPOTpyOOUKH
muTornnasMmel. Llentpuons. benxu, accoyuuposanmvie ¢ MuxpoguiameHmamu u
muxpompyboukamu. MomopHhule benxu.

Anpo. OGonouka sypa, XpOMaTHH, KapuoIjia3Ma, SIAPBIIIKH, UX CTPOCHUE U
bynkun. Snepubiii 6enkoBbli MaTpukce. I[IpocTpaHCTBEHHOE pacHoIOKEHHE
XpoMocoM B uHTepdaszHOM sape. Dyxpomamun u eemepoxpomamun. benku
XpOMaTHHA — TUCTOHBL. /{uHamuka s0epuou o006010uku 6 mumose. Aoephbiii
MPAHcnopm.

Knetounsie BkmtoueHusi. CpaBHUTENbHAS XapAaKTEPUCTUKA KIETOK SYKapHOT
(pacTUTENbHOM, KUBOTHOM, TPHUOHOIN).

JdeMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmunpl 1 cxembl: «CTpoeHHE 3YKapUOTUYECKON KieTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHHE  pacTUTENbHOM  KJIeTku», «CTpoeHue
MUTOXOHIPUI, «Aapo», «CTpoeHre NPOKAPUOTUIECKON KIETKN.

O0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOMNpEnapaTbl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpEnapaThl OaKTepuaIbHBIX KIETOK.



JlabopaTtopnass paGora «/3yyeHue CTPOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTnueckasi padora «/3yueHrue CBOMCTB KJIETOUYHONH MEMOpaHbBD».

JlabopaTtopHasi padora «MccnegoBaHue ImiiasMoiid3a M JICIUIA3MOJIM3A B
PaCTUTENBHBIX KIETKaX».

IIpakTHyeckas padora «/3ydyeHne IBUKEHHS LIUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB M MpeBpPAllleHUE IHEPTHH B KJIETKe

AccuMuIISIvs M AMCCUMUJISIIIUS — IBE CTOPOHBI MeTabonu3ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(MHBIN M TEeTepOTPOHBINA. YYacTHE KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreTudeckoe oOecrieueHue KieTtku: rmpespaiienne ATO B
oOMeHHbIX mporeccax. {DOEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOIO
merabomm3ma. DepMeHThI, WX CTPOEHHE, CBONCTBA W MEXaHU3M JEHCTBUI.
Kodepmentsl. Otnuunss (QepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpPOB.
benkuakTuBaTopsl u O€JIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(epMEHTATUBHBIX PEAKIIMI OT Pa3IMYHbIX PaKTOPOB.

[lepBuuHBIA CHHTE3 OpPraHUYECKUX BEUIECTB B KIETKe. {DOTOCHHTES.
Anoxcueennviti u oxcueenHvll omocunmesz y baxkmepuii. Ceemocodbuparowjue
nUSMEeHmMbl U NUSMEHmMbl PeaKyuoHHo20 yeHmpa. Pollb XJI0pOMIacTOB B MpoLEcce
dbotocunTe3a. CBetoBas u TeMHoBas da3pl. Domoovixanue, Cz., Cy. u CAM-munol
gpomocunmesa. IIponykTHBHOCTH (poTOCHHTE3a. BiusHue pa3nuuHbIx (akTOpPOB Ha
CKOpPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XeMOCHUHTE3. Pa3znoobpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUITUPYIOIITUE OaKTepHUH, >KeJIe300aKTepur, cepoOaKTepuu, BOJIOPOJIHBIC
OakTepuu. 3HAYCHHE XEMOCHUHTE3A.

Anaspobnbie opranu3mbl. Buabsl Opoxenus. [IpoaykTsl OpoxkeHHS U UX
UCIIOJIb30BAaHUE UYENIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEN.

AnpobHbIe OpPTaHU3MBI. Orarsl HEPreTHIECKOTO oOMeHa.

[TonroroBUTENBHBIN dTal. [ THKOIN3 — OECKUCIOPOTHOE PACIIEIIICHHE TIIFOKO3BI.

buonornueckoe oKuCIeHUE, WIHM KIETOYHOE JIbIxaHue. Poinb MUTOXOHAPUI B
npoiieccax omosormueckoro okucieHus. [ukmnaeckue peakiuu. OKUCIUTETLHOE
dbochopunupoBanue. Inepeus memopanro2o epaouenma npomoros. Cunmes ATD:
paboma npomonnou ATD-cunmaszwi. [lpenmyniecTBa a’poOHOTO MyTH OOMEHa
BEILIECTB Tepe] aHadPOOHBIM. D (HEKTUBHOCTh SHEPTETUUECKOI0 OOMEHA.



JdemoHcTpauuu

[Toptpetsr: JIx. Ilpuctin, K. A. Tumupsazes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmunpt u cxembl: «DoTOCHHTERY», «DHEPreTUdecKuil ooMen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCUHTERY.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, 00OPYIOBaHHUE Il IPUTOTOBJIEHMS
IIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToOB.

JlabopaTtopnasi pabora «/3yueHne KaTaTMTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTallas3bl)y.

JlabopaTtopnass padora «l3yueHune (¢EepMEHTATUBHOTO paCHICTUICHUS
NEPOKCH/A BOJIOPO/Ia B PACTUTEIbHBIX U AKUBOTHBIX KJIETKAX).

JlabopaTtopnas padora «CpaBHeHHe TmpoleccoB (oTocuHTe3a U
XEMOCHHTE3a».

JladopaTtopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKCHHUS U TBIXAHHSI.

Tema 7. HacieacrBennasi uHgopmanus 4 peajn3anus eé B KIeTKe

Peakunn matpuyHOro cuHresa. IIpyHINI KOMIIZIEMEHTAPHOCTH B PEAKLHUAX
MaTpU4YHOTO cuHTe3a. Peanmzanus HacienctBeHHo nHdopmarmu. ['eHeTnyeckuit
Kol, ero cBoiicTBa. Tpanckpunuuss — matpuubblid cuHTe3 PHK. IIpuHumms
TPAHCKPUILUHU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIENbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexkooupyrowue PHK.

Tpancmsmus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTese Oenka.
VYcnoBusi O6mocunre3a Oenka. KomupoBanue aMuHOKHMCIOT. Ponb pubocom B
ouocuHTe3e Oernka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHusanus reHoMa y
IIPOKApUOT M DYKapuOT. Perynsauns akTUBHOCTH I'€HOB Yy NpOKapuoT. I'mmoresa
onepoHa (. Kako6, XK. Mano). MonekyrapHvie mexanuzmovl IKCHpeCCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomwl 2enog. Perynsius 0OMEHHBIX
IIPOLIECCOB B KieTKe. KiieTounblli romeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U 0OJIMraTHbie napa3utbl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /Kusnennviii yuki
JHK-cooepocawux supycos, PHK-cooepocawux supycos, bakmepuoghazos.

Obpamuas mpanckpunyus, peeepmasa, unmezpasa.

BupycHble 3a005ieBaHUs YeJIOBEKa, )KUBOTHBIX, pacTenuid. CITH]J], COVIDI19,
COIMATBHBIC U MEUITMHCKUAE TTPOOIIEMBI.

buoungopmamuka: uumeepayus u ananuz dorvuwux maccugos («bigdatay)
CMpPYKMYpHuIX Ouo02udeckux oanuvix. Hanomexuonocuu 6 buonocuu u meouyute.

Ilpoepammupyemvle pynxyuu 6enrkos. Cnocodvt 00cmasKu 1eKkapcms.



JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /. . BaHOBCKUI.

Tabnuiel u cxeMmbl: «buocunTte3 Oenkay, «I'eHeTHyeckuii koa», «BUpyce»,
«baktepuodarm.

IIpakTuyeckas padora «Co3naHne MOJAEIIA BUPYCay.

Tema 8. ZKusHeHHBI HHKJI KIETKH

Knerounsii 1uki, ero mepuoabnl M perymauus. Wutepdasza u  MutTos.
Oco0eHHOCTH TMpoLieccoB, MpoTekaroumx B uHTepdasze. [loaroTroBka KIeTKH K
nenenuto.  IIpecunteTnueckuit  (MOCTMUTOTHYECKHI),  CUHTETHYECKHM U
HNOCTCUHTETUYECKUN (IPEMUTOTUYECKUI) IEPUOJIbI MHTEP(a3bI.

Marpuunsiii cunte3 JHK — permukanus. [Ipunuunel permukanuu JHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AHTUNAPAJLIECIBHOCTb.
Mexanusm permmkaunn JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Ternomepsl u
TenoMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JIUMIOHIHBIN U
rariouaHblii  Habopsl  XpomocoM. ['omonoruynsie XpomocoMbl. [lonoBbie
XPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiui MUTO3a U TPOUCXOSIINE B HUX IPOLIECCHI.
Tuner Muto3a. Kapuoknnes u nutokuHes. buonornyeckoe 3HayeHue MUTO3A.

Perynsuuss murornueckoro mukia kietku. [Iporpammupyemas KieTo4yHas
rubesnp — arnomnTos.

Knerounoe sapo, XpoMocOMbl, (DYHKIIMOHAJIbHAs T€HOMHUKA. MexaHuzmol
nponugepayuu, ouggepenyuposku, cmapenus u euberu rkiemox. «llugposas
KlemKkay» — ououngopmamuyecxkue mooeiu QyHKYUuOHUpOBaAHUs KIemKU.

JdemoHcTpanumn

Tabmuubl 1 cxembl: <«OKU3HEHHBIM LUK KIETKW», «Murtos», «CTtpoeHue
xpomocomy, «Pemukanus [JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKpoIpenapaThl: «MHUTO3 B KIETKax
KOpELIKA JIyKa».

JlaGopaTtopnass  padora «3yuyeHne XpoMOCOM Ha  T'OTOBBIX
MHUKpOIIpenapaTax.

JlabopaTopnas padora «HaGmonenrne MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. Ctpoenne u GyHKIUM OPraHU3MOB

buonornueckoe pa3zHooOpazue OpPraHU3MOB. OnHOKNEeTOYHBIE,
KOJIOHHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.



OcoOeHHOCTH CTPOCHHS U JKU3HEEATEIBHOCTH OJHOKIETOUHBIX OPTaHU3MOB.
bakTtepuu, apxeu, OJHOKJIETOYHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, IAPyrue
poTUcThl. KoJloHManbHbIe OPraHU3MBI.

B3anMocCBsI3p 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucTeMbl opraHoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pactenuii. Turbl pacTUTEIBHBIX TKAHEH: 00pa3oBaTeIbHAsl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAsA, MexaHuuyeckas. OcoOEHHOCTH CTpoeHus, (QyHKUUH U
PacCIoJIOKEHUS TKAHEW B OPraHax PacTCHUM.

TkaHu KMBOTHBIX M 4YelOBEKA. THIBI XKUBOTHBIX TKAHEW: SMUTEIUAIbHAS,
COEIMHUTENbHAsA, MblleuHasi, HepBHas. OCOOCHHOCTH CTpPOEHUs, (QPYHKIMA U
PacCIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M TIE€HEpaTUBHbIE OpraHel pacteHui. OpraHel U
CHCTEMBI OPTaHOB )KMBOTHBIX U 4eJIOBEKa. DYyHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3aMoB. Kapkac pactenuii. CKeJeThl OJIHOKIETOYHBIX M
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy»HblIil 1 BHyTpeHHHH ckeseT. CTpOEHUE U THIIBL
COCIMHEHMSI KOCTEM.

JIBrokenue  opraHu3moB.  JIBHJKEHME  OJHOKIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, JKTYTUKOBOE, PECHHUYHOE. /[BM)KEHHE MHOTOKJIETOYHBIX PAaCTEHUM:
TPONIM3Mbl M HACTHUU. J[BWJKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKa:
MbllIeyHas cucrteMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

[Intanue opranu3mos. [lornomenue Boabl, yriIeKUCIOro ra3a i MUHEPAJIbHBIX
BellecTB  pacreHusMu.  llutanme  KuBOTHBIX.  BHyTpumonmoctHoe u
BHYTPHMKJIETOUHOE NHIIeBapeHue. [IuTaHne MO3BOHOYHBIX JKUBOTHBIX. OTHensl
NUIIEBAPUTENBHOIO Tpakra. IlumeBapurensHble keneswl. IInmeBapurenbHas
CHCTEMa YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pacteHuil. J{prxanue sxuBoTHBIX. uddy3us
ra3oB 4epe3 NOBEPXHOCTh KieTku. KokHoe npixanue. JpIxaTenbHas IOBEPXHOCTb.
XabepHoe u nérouHoe AbixaHue. J[pIXxaHne O3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCIIO)KHEHUE CTPOEHHUs JIETKUX I[MO3BOHOYHBIX IKUBOTHBIX.
JlpixatenbHas cucTeMa 4eloBeKa. MexaHu3M BEHTWISALHMM JETKUX Yy NOTHL H
MIIeKONIUTaoMuX. Perymnsus npixanus. JlprxareabHble 00BEMBI.

Tpa"cnopT BemEeCTB y OPraHu3MOB. TpPAaHCIOPTHBIE CUCTEMBI PACTCHHU.
Tpancropr BemiecTB y JKMBOTHBIX. KpoBeHOCHass cucremMa W €€ Oprasbl
KpoBeHOoCHass cucTemMa [O3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepaue,
KPOBEHOCHBIE cocynbl U KpoBb. Kpyru kpoBooOpaieHus. DBOJIOLUOHHbBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI ITO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u €€ peryisaius.



Brinenenue y opranusmos. Beinenenue y pacreHui. Beiaenenue y ;)kUuBOTHBIX.
CokparutenbHble Bakyosud. OpraHsl BblaenaeHUs. PuibTpauus, CEKpelus u
oOpaTHO€ BcachlBaHHE KaK MEXaHM3Mbl PaOOTBl OpraHoB BblaeneHUsA. CBs3b
IIOJIOCTU Teja C KPOBEHOCHOW M BBIICIUTEIBHOM CUCTeMaMH. BeineneHue y
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
HedpoHa. OOpazoBaHrEe MOYH Y YEJIOBEKA.

3amMra y OpraHu3MOB. 3allMTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl
OaKkTepuil ¥ HUCTHI MPOCTEUIINX. 3aIlUTa y MHOIOKJIETOUHBIX pacTeHUH. KyTukyna.
CpencrBa NacCUBHOM M XUMUYECKOW 3alIUThl. DUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX MPOM3BOIHBIE. 3allIUTa
opranusma oT Oozne3Hedl. IMMmyHHas cuctema uyenoBeka. KieTouHeli u
I'YMOPaJIbHBIH HMMMYHHUTET. BpokaEHHBI W TpUOOpeTEHHBIM crneruduuecKui
UMMYyHUTET. Teopus KIOHaIbHO-celleKTUBHOrO uMmmyHurera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

PaszgpaxxumMocTte U perymsauus y  OpraHusMoB. Pazgpaxumocts y
OHOKJIETOYHBIX OPTraHU3MOB. TakCUChI. Pa3npaknuMoCTh U peryisiius y pacCTeHUN.
PocTtoBbIe BemecTBa 1 UX 3HAYCHUE.

HepsHas cuctema 1 peduieKTopHast perysius y »)KuBoTHbIX. HepBHas cuctema
U e€ OTAeNbl. OBOJIOLUMOHHOE YCJIOXKHEHHE CTPOCHUS HEPBHOM CHUCTEMBI Yy
KHUBOTHBIX. OTaenbl TOJOBHOTO MO3Ta IO3BOHOYHBIX JKHUBOTHBIX. Pedrnexc u
pednexropHas ayra. bezycioBHbIe U yCITIOBHBIE pe(IICKCHI.

['yMopasibHast peryysanys U SHAOKPUHHAS CUCTEMa JKUBOTHBIX M 4YEJIOBEKA.
JKenesbl JHIOKPUHHOM CUCTEMBI M X TOPMOHBI. JleicTBHE TOpMOHOB. B3anMOCBsI3b
HEPBHOU M 3HJOKPUHHOM cucTeM. [ nnotanamo-runoduszapHas cuctema.

JdemoHcTpanumn

[Toptper: U. I1. [1aBnos.

Tabmunpt u cxembl: «OIHOKJIETOYHBIE BOAOPOCTN», «MHOrOKIETOUHbIE
Bogopociny», «bakrepun», «lIpocteitmme», «OpraHbl LBETKOBBIX PACTEHHID,
«CucreMbl  OpPraHoB  IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pactenuit», «KopHeBble cuctemsl», «CTpoeHue ctelms»,
«CTpoeHrEe JIUCTOBOW IIACTUHKW», «TKaHM JKUBOTHBIX», «CKEJIET 4eI0oBEKay,
«IInmeBapurensHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucreMar, «HepBHas cucremar, «Koxa», «Mbleqnas cucreMay, « BeiienurenbHas
cUCTEMay», « JHIOKPUHHAsA CUCTEMa», «CTPOEHHE MBIIILBDY,

«mmynurter»,  «KumieynononoctHeie», «Cxema  NUTAHUS  PACTEHUID,
«KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOE€HHE THIPBDY,
«CtpoeHne mnnaHapun», «BHyTpeHHee CTpoeHHe HO0KIAeBOro 4depss», «HepsHas



cuctema poiO», «HepBHas cucrema jarymkw», «HepBHas — cucrema
npecMmbikatomuxcsi»,  «HepBHas  cuctema  nruny, «HepBHas — cuctema
MIIEKONUTAIOMNX Y, «HepBHas cuctema yenoseka», «Pediexcy.

OOopynoBaHHe: CBETOBOH MMKPOCKOI, MHKPOIpEnapaThl OJHOKIETOYHBIX
OpraHM3MOB, MHUKpOIIpEnaparbl TKAaHEW, PAaKOBUHBI MOJUTIOCKOB, KOJJICKIIUU
HACEKOMBIX, WTJIOKOKHX, JKUBbIE SK3EMIUIAPhl KOMHATHBIX pacTeHH, repbapuu
pacTeHuil pa3HbIX OTJAEJIOB, BJIQXHBIE IpernapaTrbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMUM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET 4eJOBEeKa,
o0opyaoBaHuE IJI JIEMOHCTPAIMH MTOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTEHHIA,
pacileruieHus Kpaxmana u OeJIKoB MoJl JeiicTBHeM (GEepPMEHTOB, 000pYA0BaHUE IS
JI€MOHCTpAIMK ONBITOB 0 M3MEPEHUIO KU3HEHHON EMKOCTU JETKUX, MEXaHH3Ma
JBIXaTeNbHBIX ABMXKEHUN, MOJIEIH FOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHE paCTCHUIN».
JlaGopaTopHasi pabora «3ydeHue TKaHei KUBOTHBIX).

JlabopaTtopHasi pabora «l/I3yueHre opraHoB LIBETKOBOT'O PACTEHHSI.

Tema 10. PazmHoKeHHe U pa3BUTHE OPTaHU3MOB

@DopMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
noyioBoe. Bumbr  O6ecnosioro  pa3MHOXKEHUS:  MOYKOBAaHWE,  CIIOPYJISINA,
dbparmMeHTanus, KIOHHPOBAHUE.

[TonoBoe pa3muoxeHue. IlosmoBbie kneTku, miau rametsl. Meio3. Craguun
Mmeiio3a. [loBenenue xpomocom B meiioze. Kpoccunrosep. bruonorndeckuii cMbIC
M€i03a M IOJIOBOro Impouecca. Meno3 M ero MeCTo0 B JKA3HCHHOM IMKIIE
OPTaHU3MOB.

[IpenzaponspiieBoe pa3Buthe. ['amerorenes y uUBOTHBIX. 11010BBIE KETE3BI.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KIeToK. CriepmaTtoreHes u oorene3. CtpoeHue
MOJIOBBIX KIIETOK.

OmnomoTBOpeHHEe ¥ AMOpPHOHATBLHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHUS — HAayKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozcenes — 0OHa u3 2nagHvlx NPoodIeM IMOPUOIOCUL.
Konyenyus mopgozenoe u mooenu mopgozenesa. Craguu 3MOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). [pobnenume. Tumbl  npoGnenus.
Jemepmunupoeannoe u neoepmunuposannoe oOpobaenue. bracmyna, munoi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIIEKOIUTAIOUINX. 3apOJbIIIEBbIE JIUCTKU
(ractpyssinys). 3akjgajKka OpraHoOB U TKaHEH M3 3apOJIbIIIEBBIX JIUCTKOB. B3anMHoe
BIMSIHUE 4YacTeil pa3BUBAIOMIETOCS 3apojbllia (3MOpUOHANIbHAS WHAYKIIHS).
3akiagka IUTaHa CTPOEHUS JKUBOTHOTO Kak pe3yibTaT HEepapXUUECKHUX



B3aMMOJICHCTBUII TeHOB. BnusHue Ha SMOpHUOHANBbHOE pPAa3BUTHE PA3TMYHBIX
(haKTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pas3Butrne kxuBOTHBIX. [locTamMOpuoHanbHBIM Tepuoi. Ilpsmoe u
HempsiMoe pa3Butue. Pa3Butue ¢ Meramopdo3omM 'y O€ClO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTHYECKOE 3HAYEHHUE MPSIMOr0 MU HENPSIMOTO
pPa3BUTHUS, UX PACHPOCTPAHECHUE B NpUpoAe. Tumbl pocta KUBOTHBIX. DakTOphl
PEryJsiiuy pocTa KUBOTHBIX U yenoBeka. CTaauu MoCTIMOPHUOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4enoBeka. [lepronpl oHTOorene3a yenoseka. CTapeHre U CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3smHoxenune u passutue pacrenuid. ['ameroput m crnopodput. Meiio3 B
KU3HEHHOM IMKJIe pacTenuil. OOpa3zoBaHue crop B mpoiiecce Mero3a. ['ameTtorenes
y pactenuil. OIUIOOOTBOPEHUE U PA3BUTUE PACTUTENBHBIX OpraHW3MoOB. J[BoilHOE
OTUIOZIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISIIMA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsr: C. I'. Haamun, X. HInemas.

Tabmumbr u cxembl: «BereraTuBHOE pa3MHOXKEHHE», «THmbl Oecrmosoro
pa3sMHOXeHUD», «Pa3MHOXKEHHE XJIaMUIOMOHAIbl», «Pa3MHOMXEHHE 3BIJICHBDY,
«Pa3MHOXeHue Tuape», «Meio3», «XpomocoMbl», «I'amerorenes», «CTpoeHue
SIMIEKJIETKH W criepMaro3onaay, «OCHOBHbIE CTaauM OHTOreHe3ay», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Butne wamnckoro xyka», «PasButue capaHum»,
«Pa3BuTne nArymkm», «JIBOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PACTECHUID,
«CTpoeHue ceMsH OAHOMOJBHBIX U ABYAOJIbHBIX PACTECHUN», «KW3HEHHBI LUKII
MOPCKOM KamycTb», <«KU3HEHHBIN HUKI MXa», «  KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«KV3HEHHBIN TUKI COCHBLY.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPONpENapaThl SULIEKIETOK U
CIIEpMATO30MUI0B, MOJIENb «L MK pa3BUTHS JIATYLIKI.

JlabopaTtopuasi pabora «/3yueHue cTpoeHHUs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax.

IIpakTHyeckass padora «BpIsBICHHME NPU3HAKOB CXOJCTBA 3apOJbILICH
[O3BOHOYHBIX JKUBOTHBIX).

JlaGoparopuass padora «CTpoeHHME OpraHoB pa3MHOKEHHUS BBICIINX
pacTeHUu».

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH
OPraHu3MoB

Wctopust cTaHOBJICHHS M Pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posib OTEYECTBEHHBIX YYEHBIX B PA3BUTUU T'€HETHUKHU.



Pa6oter H. K. Konwitosa, H. . BaBunoga, A. H. bemozepckoro, I'. JI. Kapneuenko,
1O. A. ®ummnuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETUYECKUE TIOHATHSA U CUMBOJIBL. | OMOJIOTUUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, aJIbTEPHATHMBHBIE MPU3HAKW, JOMUHAHTHBIA WM PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPHIBI, TEHOTHUI, (PEHOTHII.
OCHOBHbBIE METOJIbI TCHETHKU: THOPUIOIOTHUECKUH,  IUTOJOTHICCKUH,
MOJEKYISIPHO-TEHETUUECKHA.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKI», «CXEMBbI CKPEILIUBAHUS.

JlaGopaTopnasi paGora «Jlpozodpmia Kak OO0BEKT TE€HETHYECKHX
HUCCIIEIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. IlepBeiii  3akoH MeHuens — 3aKOH
eanHoo0pa3usi THOPUAOB MepBOro nokoienus. [lpasuno nomunupoBanus. Bropoit
3aKOH MeHaensa — 3aKOH paclieuIeHds] NPU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UMOTe3a YUCTOThI TaMeET.

Amnanusupyrolee ckpenBanue. [IpomexyTouHbIil XapakTep HacaeI0BaHUS.
Pacuieruienue npru3HakoB Mpy HEMOJIHOM JTOMHUHUPOBAHUMU.

JurubpuaHoe ckpemBanue. TpeTuid 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HACJIeI0BaHUS TPU3HAKOB. [[uTONIOTHYEeCKEe OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS.

CueruienHoe HacienoBanue npusHakoB. PaGoter T. Moprana. CrernuienHoe
HACJICIOBAHUE TE€HOB, HAPYIIEHUE CUCIUICHUS MEXAY TIeHaMu. XPOMOCOMHas
TE€OpHUs HACIIEICTBEHHOCTH.

['enernka nosia. XpOMOCOMHBIM MEXaHHU3M OIpPEAEICHUs M0J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbli M TeTepOraMeTHbIM IMOJ. | eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHEIMJICHHBIX C MOJIOM.

['enotun kak HeaocTHas cucreMa. [IenoTporus — MHOKECTBEHHOE JCWCTBUE
reHa. MHOXECTBEHHbIM aJuleiu3M. BzaumojaencTBue HeaJUICIbHBIX TI'€HOB.
Kommnementaprocts. Onuctas. [lomumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTEHNN, )KUBOTHBIX U YEIOBEKA, & TAKKE
(GU3MONOTMYECKUX  TPOIECCOB, TOBEJAEHUS W  KOTHUTUBHBIX  (DYHKITUH.
I'eHeTHMUeCcKne MEXaHU3MbI CUMOMOreHe3a, MEXaHU3MBbI B3aUMOJIEMCTBHUS «XO3SHUH —
napasuT» M «XO035MH — MHUKpoOMOM». ['€HeTHmuecKue acreKThl KOHTPOJSI |
W3MEHEHUS HACJIEICTBEHHON MH(DOPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.



JdemoHcTpauuu

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

Tabnuiel u cxembl: «IlepBbiii 1 BTOpoil 3aKkoHbI MeHnenss», « TpeTuit 3akoH
Meunnens», «AHaIU3UPYIOLIEEe CKpelluBaHue», «HemomHoe TOMUHHpPOBAHUEY,
«CrerieHHOEe HACJENOBaHWE TMPU3HAKOB y JIpo3oduibl», «['eHeThka Imoiay,
«Kapuotun  yenoBeka», «Kapuotun apozoduns», «Kapuotunm nTUIBD,
«MHOX€eCTBEHHBIN ajuienu3mM», « B3auMoneicTeue reHoBy.

O6opynoBanue: MOIEIH JJIS IEMOHCTPAIIMH 3aKOHOB €IMHO00pa3us THOPUIOB
IIEPBOTO TOKOJIEHUSI W PACUICIUIEHUS NPU3HAKOB, MOJIENb JJIsI JEMOHCTPAalUH
3aKOHAa HE3aBUCHMOIO HACJIEIOBAHMS MPU3HAKOB, MOJAENb sl JEMOHCTPALHUU
CLEIUICHHOTO HAaCJEAOBaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOI, MUKPOIIpPENapar:
«JIpozoduay.

IIpakTuueckass pa6ora «M3yueHue pe3yiabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

IIpakTuyeckass  padora  «/3ydyenwe  pe3ynbTaroB  JUTMOPHUIHOTO
CKpEUIMBaHUA Y APO30(DUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeApl npu  (GOpMUPOBaHUU (HEHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHBIE M KOJWYECTBEHHbIE MpHU3HAKU. Buapl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIIECTBCHHASI.

Mopaudukanuonnass HW3MEHYMBOCTh. Pomb cpenbl B (OpMUPOBAHHUH
mMoupukanMoHHOM u3MeHunBocTd. Hopma peaknum mpusHaka. BapuannoHHBIN
pan u BapuanmoHnHas kpuBasi (B. HMoranncen). CpoiicTBa MOau(UKAIIMOHHON
U3MEHYUBOCTHU.

['eHoTHNIMYECKass U3MEHYMBOCTh. CBONCTBA Fr€HOTUIMYECKON M3MEHYUBOCTH.
Bubl reHOTUITHMYECKOW M3MEHYMBOCTH: KOMOMHATUBHAS, MyTAIIMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Meio3 W TOJIOBOM TNpolecC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3/JTaHUHU
TeHEeTUYECKOT0 pa3HooOpa3us B mpejieax OJJHOTO BHUA.

MyTtauuoHHass W3MEHYMBOCTh. BHIIBI MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYLUMPOBAHHbIE MyTauuu. SnepHele U
nuToIa3MaTuyeckue Myrtanuu. CoMaTuueckue W TMOoJIoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUS MyTaluyd. MyTareHsl W WX BJIMSHHE HA OPTraHU3MBI.
3aKOHOMEpPHOCTM MYTALMOHHOIO TMpolecca. 3aKOH TOMOJIOTMYECKHX PSI0B B
HacnencTBeHHoM mu3MeHunBocTy (H.M. BaBuioB). BuesnepHas M3MEHUYMBOCTHh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U INULEHOMUKA, pPOJIb DNUSEHEMUYEeCKUX (HaKxmopos 8
HACIe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.



JdemoHcTpauuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabnmuiet u  cxembl: «Buasl  u3mMeHuuBocTH», «MonudukarmoHHas
M3MEHYMBOCTLY», « KoMOMHATHBHAS N3MEHYHUBOCTLY, « Mero3y,
«OmnoagoTBopeHuey, «I eHeTnueckue 3a00JeBaHNs YeTIOBEKa», « Bumbl MmyTammiiy.

OO6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUIAPHI KOMHATHBIX PACTCHUH,
pucyHkH (doTorpadun) >KMBOTHBIX C Pa3IMUHBIMU BUIAMU U3MEHUYHUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHOW M3MEHYMBOCTH. [locTpoeHne BapualMOHHOTO psiia |
BapUAIMOHHON KPUBOW.

IIpakTHyeckass  pabdora «Myrtamun 'y npo3o¢uisl (Ha
TOTOBBIX MUKpOIMpenapaTax)y.

Tema 14. I'eneTHuKka YesiOBeKka

Kapuotun wenoBeka. MexayHapoaHas mporpamMmMa MCCIEOOBaHUS TE€HOMA
yejgoBeKa. MeToapl  HU3yYEeHUS] T€HETMKM  YEeJIOBEKAa: TIEeHEAJIOrMYeCKUi,
OJIM3HEIOBBIH, IUTOT€HETUYECKHIA, NOMYJIALIMOHHO-CTATUCTUYECKHI,
MOJEKYISIPHO-TEHETUUECKHA. CoBpemeHHOE ONpEICIICHNE r€HOTHUNA!
MOJIHOT€HOMHOE CEKBEHHPOBAHHE, T€HOTUIUPOBAHUE, B TOM YHUCIE C MOMOIIbIO
[TI[P-ananu3a. HacnencTBennpie 3a001eBaHus YeloBeKa. [ eHHbIE 1 XpPOMOCOMHBIE
Oone3Hu yesnoBeKa. boJe3HH ¢ HACIENCTBEHHOM MPeaApacloioKEHHOCTHIO.
3HaYeHUE MEAUUMHCKON N'€HETHKU B MPEIOTBPALICHUU U JICYEHUHU T€HETUYECKHUX
3a00eBaHU 4YeloBeKa. MeIuKO-TeHeTHUYeCKOe KOHCYIbTHUpoBaHHue. CTBOJIOBHIE
KJIeTKU. [IoHsITHE «T€HEeTUYECKOro rpy3a». DTUYECKHE ACHEKThl UCCIEAOBaHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOphl MOBBIIIEHHOW UYYBCTBUTEILHOCTH YEJIOBEKa K
bU3NYECKOMY U XUMHUYECKOMY 3arpsi3HEHHUIO OKpYKaroIien cpeapl. [ eneTnueckas
MPEAPACIOIOKEHHOCTh YETIOBEKA K MAaTOJOTHSIM.

JdeMoHcTpanuu

Tabmuupbl u cxemol: «Kapuotun udenoBeka», «MeTolbl U3y4eHUS] T€HETUKU
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOM.

Tema 15. Cesnekuusi OpraHu3zMoB

JloMecTUKalus U CENEKIUS. 3ap0KACHUE CEIEKIIMU U JOMECTUKAILIUU. Y YEHUE
H. 1. BaBumoBa o IlleHTpax NpOMCXOXIEHUS W MHOTO00pa3us KyJIbTYPHBIX
pactenuii. PoJib cenekiuu B CO3JaHUH COPTOB PACTEHUI U MOPOA )KUBOTHBIX. CopT,
nopoJia, mTamMM. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIEACTBEHHOW U3MEHYMBOCTU
H. 1. BaBunoBa, ero 3HaueHue Jisi CEIEKIIMOHHON PaOOTHI.



MeTtonpl cenekiuoHHON paboThl. WcKyccTBEHHBIM OTOOp: MAacCOBBI U
VIH/IUBU1YaJIbHBIN. DTamnel KOMOWHAIIMOHHON CEJICKLIUU. HUcnwiTanue
IPOU3BOAUTENEH 1O MOTOMCTBY. OTOOp IO TEHOTUIy C IIOMOILIBIO OLIEHKU
(eHoTHIIa IOTOMCTBA U OTOOP 10 T€HOTHUITY ¢ romolbto aHaiausza JHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJeKIMOHHOW  paloThl.
PannanmoHHBIN M XUMUYECKHM MYyTareHe3 KaKk MCTOYHUK MYTalMM Y KyJbTYPHBIX
¢opM opranusmoB. lcnonb3oBaHHE€ T€HOMHOI'O PEJAKTUPOBAHHUS U METOJIOB
pexomOuHanTHBEIX JIHK 17151 momy4yeHust uicXoiHOTo MaTepuana i CeIeKIUU.

[lonyuenne IIOJIUTUIONUIOB. Bnytpusunosas ruOpUaAn3aIHs.
brnuskoponcTBeHHoe  ckpeuiuBaHue, —wiau  uHOpumuHTr.  HepoacTBeHHoe
CKpeIllMBaHMWEe, WM ayTOpuiauHr. I'erepo3uc u ero mnpuuuHbl. Mcnosb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuausauus. [Ipeononenue Oecroaus
MEXBHUI0BBIX THOPUAOB. JIOCTHKEHHS CENEKLIMN PACTEHUN U KUBOTHBIX. «3e1éHas
DesoNIoYUA ).

CoxpaHEHHE U U3yYEHHE FEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUMN U UX
TUKUX POAUYEH NIl CO3JaHMsI HOBBIX COPTOB U TMOPUIOB CEJIbCKOXO3SICTBEHHBIX
KynbTyp. M3yuenue, coxpanwenue u ynpaseieHue 2eHemuidecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHbIX U NPOMBICAOGLIX  JCUBOMHLIX 6 Yeasiax YayduleHus
CYWecmeyromux U Co30aHUs HOBbIX NOPOO, AUHUU U KPOCCO8, 6 MOM HUCIe C
NpUMEHEHUEeM CO8PEMEHHBIX Memo008 HAYUHbIX UCCIe008aAHUl, Nepeoosblx uoeu u
nepcneKmuBHbIX MexHoI02Ull.

JdeMoHcTpanuu

[Toptpers: H. U. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmunp! u cxeMmsl: «LleHTpBI MPOUCXOKAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PAJOB B HACIEACTBEHHOW W3MEHUYMBOCTUY,
«MeTtonpl cenexkuumy, «OTnanéHnas ruopuanzanusy, «Myrtarenes».

JlabopaTtopHasi pabdora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U MOPOA
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHre METOJIOB CEJIEKIIMU PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuU».

IKckypcusi «OCHOBHBIE METOAbI M JIOCTMXKEHHSI CEJIEKIMUM PACTCHUN W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENILHBI y4acTOK, B TEIUIMYHOE XO3AHUCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAA OMOJIOT U

OOBEKTHI, MCHOJBb3yeMble B OWOTEXHOJOTHUH, — KJIETOYHBIE W TKAHEBHIC
KYJbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepucTuka. TpaguinonHas OMOTEeXHOIOT U



xJie0omeueHue,  TMOJYyYEeHHUE  KHCIOMOJOYHBIX  MPOIYKTOB,  BUHOJEJHE.
MuxkpoOuonoruyeckuii cuHte3. OOBEKTbl MHUKPOOHMOJOTUYECKUX TEXHOJIOTH.
ITponsBoacTBO Genka, aMUHOKUCIIOT U BUTAMHUHOB.

Co3laHre TEXHOJIOTMA W MHCTPYMEHTOB LICJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIbIO ITOJIYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIepIKalNX HE BCTPEYAIOIIMeCs B MPUPOIe OMOCUHTETHUECKHE MTyTH.

Knerounass mHxkeHepus. MeTonpl KyJbTypbl KIETOK M TKaHE pPacTeHUN U
KUBOTHbIX. Kpuobanku. Comatuueckas ruOpuau3almss M COMaTHYECKHUN
smOpuorene3. lcmonb3oBaHHe TalIONIOB B CEJNEKIUH pacTeHuid. [lonyuenue
MOHOKIOHANbHbIX anmumel. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
aumumen 6 Meouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKOHCTpyKIus
SAULEKIETOK U KIIOHUPOBAHME JKUBOTHBIX. METOX TpaHCIUIAaHTALUU SIAEP KIIETOK.
Texnonoz2uu 0300po6nerus, KyabmueupOBanus U MUKPOKIOHATLHO20 PASMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHass W TeHHas WHKEeHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha W
KoHCcTpyupoBaHue pekoMOonHanTHbIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIOCT)KEHHsT W TEpPCIEeKTUBBI  XPOMOCOMHOM M TI'€HHOW  HH)KEHEpHH.
DKOJIOTUYECKHE U ITUUECKHUE ITPOOIIEMbI T€HHON HHKEHEPUU.

Meauuunckue OuorexHosoruu. [locTreHomMHas 1HM(poBas MeEAMIIMHA.
[MIPruaraoctrka. MeTaboI0MHBIN aHaIHM3, TEHOIICHTPUUECKHUN aHaIN3 MPOTeoMa
4eJIoBeKa JUIsl OLICHKM COCTOSIHUSL €ro 310poBbs. lCnosb30BaHME CTBOJIOBBIX
kiaetok. TapretHas tepanuss paka. 3D-OumounxeHepus i pa3pabOTKu
(GyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUS KOMILJIEKCHBIX
TKaHEeW COYeTaHHWEM TEXHOJOTHHM TpEXMepHOro OMONMpHUHTHHTA U ckaddonauHra
JUIsl peIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIUH C LENb0 OOecreueHus: KOMOWHUPOBAHHOM
3anThl OT Bo3Oyauteneit OPBU, ycraHoBieHHE MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkimonupoBanus PHK-comepskanmx BUpPYCcOB, BBI3BIBAIOIIMX OCO0O OMacHbIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdeMoHcTpanuu

Tabmunpl u cxeMmsl: «/crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIIEHHOM
IPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HHXKEHEPUsD».

JlabopaTopHas padora «/3ydyeHrne 0ObeKTOB OMOTEXHOIOTUNY.
IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Jkckypeusi «buotexHonmoruss — BaKHEWIass NPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KIIACC



Tema 1.3apo:xneHue u pa3BUTHE BOJIONMOHHBIX NPeJICTABICHUH B 0HOJIOTHHI

OpomoonnoHHas Teopuss Y. JlapuHa. IIpennoceuiku  BO3HMKHOBEHUS
napsuHU3Ma. JKu3Hb U Hay4dHas aesarensHocTh Y. /apBuna.

JIBrKy1He cuiibl 3BOJIIOLMHU BUJOB 10 Y. JlapBHHY (BBICOKast HHTEHCUBHOCTb
Pa3MHOXKEHHS  OpraHM3MOB, HACJIEJCTBEHHAass W3MEHUYMBOCTb, Ooppba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnueckoit Teopuu 3Bororuu (CTI). HelitpansHas Teopust
sBosmroruu. CoBpeMEHHasi 3BOJIIOIMOHHAS OWOJOTHS. 3HAYCHHE DBOJIIOIMOHHON
TEOpUU B POPMUPOBAHNUN ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosbe, Y. [Japsun, C. C. YerBepukos, U. W. IlImansraysen, x. Xongein, /. K.
benses.

Ta6nuiel u cxeMbl: «Cuctema >xuBoi mpupo/s! (1o K. Jlunuero)», «JlectHuna
XUBbIX cymiecTB (1o Jlamapky)», «MexaHuzM (HopMUpOBaHUS PUCTIOCOOTIEHUN Y
pacTeHuil 1 )kUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapmpyra nyremecTBus .
Hapsuna», «Haxoaxu Y. [lapBuna», «®Popmbl OOpbOBI 3a CYyIIECTBOBAHUEY,
«Iloponbl romyOeit», «MHorood6pasue KyJabTypHbIX (GopM KamycTbl», «Ilopomabl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BUIOB (1o Y. JlapBuny)»,
«Cxema COOTHOILIEHUS JBHWKYIIMX CHJI 3BOJIOUUN», «OCHOBHBIE MOJIOKEHUS
CUHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[TonynsAauus Kak 37eMeHTapHas eIuHuUa 3BoJroLMH. COBPEMEHHBIE METObI
OLIEHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl mnonyysauuii. M3meHeHue
reHopoHa TOMYJSIUMKA KakK »dJIEeMEHTapHOE OHBOJIIOIMOHHOE SIBJIICHHE. 3aKOH
reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (PaKTOPBl (ABWKYIIUE CHIIBI) SBOMIONWU. MyTalMOHHBIN
npouecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpeiip TreHOB — ciaydailHble
HEHaIpaBJeHHbIE U3MEHEHUS YacTOT ajieneil B nomysiusax. G deKT ocHOBaTE .
Ippexm oGymuiiounoeo coprviwka. CHudiCeHUue 2eHemuyecko20 pasHooOpa3us:
npudunsl u cieocmeus. Ilposenenue sghghexma opetigha 2ernos 6 6ONLUIUX U MATBLIX
NONYIAYUSAX. Murpanumn. N3omsmus MOMY IS LU reorpaduyeckas
(mpocTpaHCcTBeHHAs ), OMOIOTHYECKas (PEMPOTYKTUBHAS).

EctectBennbiii oTO0Op — HampaBmsomuid (aktop 3Bomonud. DopMel
€CTECTBEHHOTO  OTOOpa: JBIDKYLIWH, CTaOWIM3UPYIOUINM,  pa3pbIBaIOIIUi
(nu3pynTuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE M HBOMIOIUS COLUATIBLHOTO
MTOBEJICHUS )KUBOTHBIX.



[TpucniocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yjibTaT  MHUKPOIBOJIOLUH.
Bo3nukHOBEeHHE NPUCTIOCOOICHUHN Y OpraHu3MOB. ApoMop( 036l U UINOA AN TAIIHH.
[Tpumeps! prucnocoOaeHU y OpraHu3MoB: MOp(oIorudeckue, (pru3noIoruueckue,
OnoxuMuueckue, mnoBeneHYeckue.  OTHOCUTENBHOCTh  MPHUCHOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuum u crpykTypa. BuumooOpazoBaHue Kak pe3ysbTar
MuKpo3Botonuu. M3omsamus — kmodeBod (aktop BupooOpasoBanus. Ilytu u
CIIOCOOBI BHJI000Pa30BaHMUS: aJIONIaTPpUUYECKOe (reorpaduueckoe),
CUMMATPUUECKOE (PKOJIOTUYECKOE), «KMTHOBEHHOE»  (TMOJIUILIOWIU3AIu,
rubpuanzans). JJIMTeIbHOCTh 3BOIIOIMOHHBIX TPOLECCOB.

Mexann3msl (GOpMUPOBAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Poib 5BOMIIOLIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPAHEHMUS
OounopaszHooOpazus. MUKPOIBOIIONUS M KOIBOJIOLUS MapasUTOB U HUX XO35EB.
Mexanu3mbl HOpMHUPOBaHHS YCTOMYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI €
HEH.

JdeMoHcTpanuu

[Toptpetsi: C. C. YerBepukos, O. Maiip.

Tabmunpl U cxembl: «MyTalMOHHAs W3MEHYMBOCTHY, «llomynsnnoHHast
CTpyKTypa Buaa», «Cxema nposiBjieHUs 3akoHa Xapau—BaitHOepray, «/lpuxymue
CHJIBI HBOJIIOLUNY», «DKOJOTUYECKAsT M3OJSIIHS MOMYyJIAUUNA CEBaHCKOU (opemny,
«['eorpaduueckas U30s1Ms TUCTBEHHUIIBI CHOMPCKOM U TMCTBEHHULIBI JAayPCKO,
«IIonmyJAIMOHHBIE BOJIHBI YMCJICHHOCTH XMIIHUKOB U KEpTB», «CxeMa neucTBus
€CTECTBEHHOT0 0TO0pay», «PopMbI OOpHOBI 3a CyLIECTBOBaHUEY, «HIyCTpUaIbHbIN
MeIaHu3M», «KuBble nckomnaembiey, «I [oOkpOBUTETbCTBEHHAS OKPACKA )KUBOTHBIX),
«IIpenynpexnaromas OKpacka 3>KHUBOTHBIX», «DU3HOJOTHYECKHE aJanTaiumny,
«IIpucnocobseHHOCTh OPraHu3MoOB U €€ OTHOCHUTEIbHOCTHY», «Kpurepun Bupay,
«Bunpl-nBoitHuKN», « CTpyKTYypa BUAa B Ipupoae», «CrnocoObl BUI000pa30BaAHUSD,
«['eorpaduueckoe BUI000pa3oBaHre TPEX BUAOB JIAHIBIIICH, «IKOIOTHUYECKOE
BUJ000pa3oBanne BUAOB cuHUIY, «llomummonnsl pactenuit», «KamyctHo-
peneuHsblid THOpUIY.

ObopynoBanue: repdapuu pacTeHUM, KOJUIEKIIMY HACEKOMBIX, Uydena NTHILL U
3Bepel C mpuMepaMu pa3INuHbIX MPUCTIOCOOICHMI, Yydela NTHI] U 3BEpel pa3HbIX
BUJIOB, TepOapuu pacTeHH OJM3KUX BUIOB, OOPa30BaBUIMXCS Pa3TIUYHBIMU
CIOCOOAMH.

JlabopaTtopHnasi pabora «BrpisiBiIeHIE U3MEHYMBOCTH Y 0COOEH OTHOTO BUJIAY.

Jla6opaTopuas padora «IIpucnocoOnenus opraHu3MOB U UX OTHOCUTEIbHAS
11EJIECO00Pa3HOCTDHY.



JlabopaTtopnasi pa6ora «CpaBHEeHHE BHUAOB MO MOP(POIOTUIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLNS U €€ Pe3yJIbTAThI

Mertoabl U3ydeHrs MaKpO3BOJIIOLMH. [[aneoHToNOrnYecKue METO bl U3y4EHHUS
sBosonnu. [lepexoaupie GopMbI 1 PUITOTEHETHYECKHE PSAAbl OPTaHU3MOB.

buoreorpapuyeckue Meronpl uzydeHus: sBosouuu. CpaBHeHHE (IOpBl U
(ayHbpl MaTEpUKOB U OCTpoBOB. buoreorpapuueckue obmactu 3emuln.
BuablsHAEMUKH U PETUKTHI.

OMOpPHUONIOrMYECKUe U CPAaBHUTEIHHO-MOP(OIOTHUECKUE METOAbl HU3YUYCHHS
3BOJIIOLIMU. ['€HeTHuecKne MeXaHU3Mbl JBOJIIOLMU OHTOTEHE3a U IOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBUIECTB.  ['OMOJIOTMYHBIE M  aHAJOTMYHbIE  OpPTaHbI.
PyaumenTapHele  opraibl M aTaBuU3Mbl.  MOJEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE U MATEMATHYECKUE METOJIbI U3YUEHUS IBOJIFOLUU. | OMOIOrMuHbIE
reHbl. COBpEMEHHBIE METO/IbI TIOCTPOEHUS (PUIIOT€HETUYECKUX JEPEBHEB.

XPOMOCOMHBIE MyTallU1 U 3BOJIFOLIMSI TEHOMOB.

OO6mue 3aKkOHOMEpPHOCTH (TIpaBUJia) ABOJIOUMH. [Ipunyun cmenvt GyHKyuil.
HeobOpatumocTs 3BotoLMM. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, O. ['ekkenb.

Tabmumpl U cxembl: «DUIOTEHETUUYECKUI P JOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smepwe»,  «Creromedans»,  «Purmoduth»y,  «CeMeHHbIE
nanopotTHukn», «buoreorpaduueckre 30Hbl 3eminy», «llpelid KOHTHUHEHTOBY,
«PenukThy, «HavanmpHble cTaguu SMOPUOHAIBLHOTO Pa3BUTHS [MO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTHYHBIE U AaHAJOTUYHbIE OpraHbl», «PyIaUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI UYEIOBEKa H IIMMITaH3e», «[ J1aBHbBIE
HaIpaBJIEHUS IBOIIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH IBOJIIOLIUNY.

O6opynoBaHue: KOJUICKIMU, TrepOapuu, MYJSKH HCKOMAEMbIX OCTATKOB
OpraHu3MOB, MYJISKU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe KU3HUA HA 3emule

Hayunbpie rumore3bl NpPOUCXOXKIEHUS JKU3HH Ha 3emie. AOuoreHes u
nancnepmusi. JloHaydHbIE MPEICTABICHUS O 3apOKICHUU KU3HU (KpEalMOHU3M).
['MnoTe3a NOCTOAHHOTO CaMO3apOKICHHS KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannanmanwy, JI. I[Tactepa. [IponcxoxkaeHue u3HA U aCTPOOUOIOTHSI.

OcCHOBHBI€E 3Tallbl HEOPraHUYeCcKOM 3BostoIMu. [[naneTapHas (reojoruyeckas)
ABOTFOITUST. XUMUYECKasl IBOIOIUS. AOHMOTEHHBI CHHTE3 OPTaHUYECKUX BEIIECTB
u3 Heoprannueckux. OneiT C. Mmwuiepa u I'. IOpu. OOGpazoBanue mojJuMepoB U3



MoHomepoB. Koauepsarnas runoreza A. WM. OnapunHa, rumore3a NEpBHYHOTO
oynrona J[>x. Xonneitna, renetndeckas runotesa . Mémnepa. Pu6o3umsr (T. Uek)
u runore3a «mupa PHK» V. I'un6epra. ®opmupoBanne MeMOpaH U BOSHUKHOBEHHUE
MPOTOKJIETKH.

Hcrtopus 3emnn 1 METObI €€ n3ydeHus. Vickomaemble OpraHM4eCKUe OCTaTKH.
['eoxpononorust u e€ metonsl. OTHOCHUTENbHASI U AOCOTIOTHAsI T€OXPOHOJIOTHSL.
['eoxpoHOJIOrHYECKas MIKaja: 30HbI, dPbl, IEPUOJIbI, TOXU.

HauanpHble 3Tansl OpraHn4eckor 3BoIIOIKA. [0siBIIEHHE M ABOIOLMS ITEPBBIX
KJIETOK. OBomonust MeTabonmu3ma. BO3HUKHOBEHHE TEPBBIX  AKOCHCTEM.
CoBpeMeHHbIe MUKPOOHbBIE OMOTIIEHKH KaK aHaJor MEpBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl U 3yKapHUOTHI.

[Ipoucxoxnenue sykaproT (CUMOMOreHe3). DBOITIOIMOHHOE TPOUCXOXKICHUE
BUPYCOB. lIponcxoKaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl ABOJIIOIMHU BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bl
pactenud. Bpixom pacteHnit Ha cymy. llosiBiieHHWE CIIOPOBBIX PAacTeHUU U
3aBoeBaHMe uMHU cymd. CemeHHble pacTeHus. I[IpoucxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tambl HBOJIONUU KUBOTHOro mupa. OCHOBHbIE apoMOp(dO3bl
*KUBOTHBIX. Benpackas dayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. IlepBble XOpoBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOMIOLUSA O3BOHOYHBIX.
[Tpoucxoxnenne ampuodbuii u pentunuid. [IpoucxoxxaeHne MICKONMUTAIOMIUX U
ntul. [lpuHuoun kimoueBoro apomopdo3a. OcBoeHue O€ClO3BOHOYHBIMU U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emile MO 3paM W IEPUOJAM: apXel, MpOoTepo30il,
naneo3o0il, Me3030M, KaitHo30i. O0Ias XapakTepUCTHKA KIMMAaTa U Te€0J0rHYeCKUX
npoiieccoB. [losiBlieHHE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro YCJIOBHS U BIUSTHUE HA Fa30BBIi COCTaB aTMOCHEPHI.

MaccoBbie BBIMUPaAHUS — 3KOJOTHUECKHUE KPHU3UCHI mponuioro. [Ipuunnsl u
CJIEICTBUSI MAacCOBbIX BbIMUpaHH. COBpPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHocTH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cuctemMa opraHuyeckoro mupa. IlpunHnumnel kraccuduxauu
oprannu3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: @. Peau, JI. Cnamnanuanu, JI. [lacrep, . . Meunukos, A. W.
Omnapus, /x. Xongeitn, I'. Mémnep, C. Muinep, I'. FOpu.

Tabnuiel 1 cxembl: «Cxema omnbita @. Penny», «Cxema ombita JI. TlacTepa mo
U3YYEHUIO camo3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpuy»,



«JTanbl ~ HEOPTraHWYECKOW  ABOMOIUUY»,  «l'€OXpOHOJIOrMYecKas  IIKaiay,
«HauanpHbIe 3Tanmbl OpraHUYecKoi 3Boonum», «Cxema oOpa3oBaHMs 3YKapUOT
nyTéM cumoOuoreneza», «Cucrema 3xMBOM mnpuponb», «CTpoeHue BUpYyCay,
«Apomopdossl  pactenuity, «PuHMOPUTBH», «OTHOKIECTOYHBIE BOJOPOCITHY,
«MHorokierounbsle Bomopocin», «Mxuy», «llanoporHukn», «l'omoceMeHHbIE
pactenusn», «Oprasbl IBETKOBBIX paCTEHUIN», «CXeMa pa3BUTUS )KUBOTHOTO MUPay,
«Apomop(do3ssl KUBOTHBIX», «lIpocrteiimmey, «Kumeunononoctueiey, «Ilnockue
yepBu», «Unmenucronorue», «PwiOb», «3emMHOBOMHBIEY, «IIpecMbIkarommecs»,
«IItnusy, «Miekonurarommey, «Pa3BuTue )XKU3HU B apXEUCKOU 3pe», «Pa3zButue
JKM3HU B MPOTEPO3OMCKOM dpe», «Pa3BuThe KU3HM B NAJICO30MCKOU 3peEm,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3pe»,
«CoBpeMeHHasl cucTemMa OpraHuYeCKOTO MUPay.

O6opynoBanue: repbapuM paCTEHUU paA3IUYHBIX OTAENIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHbBIC MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
UTJIOKOKHX, CKEJIETHI TO3BOHOYHBIX )KMBOTHBIX, Uy4eJia ITUL U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEN, TMOJIE3HBIX MCKOMAEMbIX, MYJBSDKM OpPraHU4YECKUX OCTATKOB
OPTaHU3MOB.

BupryaabHas jsjaboparopHasi pabora «MojenvpoBaHue onbIToB Muiiepa—
FOpu 1o n3ydyeHunro abnoreHHOro CUHTE3a OPraHNYEeCKUX COSAMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopatopHasi padora «l/3yueHHMEe U ONHCAHHE HCKONAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB.

IIpakTnueckasi pab6ora «l3yueHue 0COOCHHOCTEW CTpPOEHHUS pPaCTECHUM
Pa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/I3yueHue ocOOEHHOCTEHN CTPOEHHUSI MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHune yeaoBeka — aHTponoreHes Pasaemnst

Y 337141 aHTPOIOJIOTuU. MeToIbl AHTPOMOJIOTHH.

CraHOBJIEHHE TPECTABICHUI O MPOUCXOXKICHUM 4YelOoBeKa. PeaurmnosHeie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO UenoBeKa ¢ )KUBOTHBIMU. CUCTEMATUYECKOE MOJIOKEHUE YEIIOBEKA.
CBugerenpcTBa CXOACTBa YeJI0OBEKa c KUBOTHBIMH:
CpPaBHUTEIHLHOMOP(HOIOTHIECKHE, AMOPHUOJIOTHYECKHUE, busmooro-
Onoxumuyeckue, mnoBeaeHYeckue. OTauuMsi  4YeloBEeKa  OT  KUBOTHBIX.
[IpsAMOX0kKIEHUE U KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. PazBuTHE rojJoBHOIO
MO3Ta U BTOPOM CUTHAIIbHOM CHCTEMBI.

JIBrokymue cuibl ((pakToOpbl) aHTPOIIOTeHE3a: OMOJOTHYECKUE, COIMATbHBIE.
CooTHolIeHUEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOMOTEHESE.



OcHOBHBIE CTaguM aHTpororeHe3a. PanHue denoBekooOpa3Hble 00E3bSHBI
(TIPOKOHCYIBI) U paHHUE TIOHTUIBI — OOIIKE MPEIKH YeJI0BEKOOOPa3HbIX 00€3bsH U
aroied. ABCTpaJIONUTEKU — JABYHOTHE NPEAKH Jrojaci. UenoBek yMmenblil, epBbie
M3TOTOBJICHUS OPYAUH Tpyaa. UeloBEeK MPAMOXOIAIINN U IIEPBBIM BBIXO/I JIFOACH 32
npenensl Appuku. YenoBek reiaens0eprckuii — oOIuii mpe1ok HeaHA1epTaIbCKOTO
YeJIOBEKAa M YEJOBEKA pazyMHOro. YenoBek HeEaHAEPTalNbCKUM Kak BHUJ JOJEH
XOJIOHHOTO KJnMaTa. YenoBek pa3yMHbIM COBPEMEHHOTO THIIA, IJEHUCOBCKUMN
YeJIOBEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu AQpHuku.

[TameoreneTrka 1 najgeoOreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOpP B MOMYJISIUSAX
yesioBeka. MyTanMoHHbIN mpouiecc U nonumopdusMm. [lonynsiroHHbIE BOJIHBI,
npeiid reHoB, murpanus U «3¢GHEKT OCHOBATENS» B MOIMYJSIIUSIX COBPEMEHHOIO

YeJI0BEKA.
UYenoseueckne pacel. llonsatme o pace. bonbmme pachel: eBpoIneonIHast
(eBpasmiickasi),  aBCTpajJo-HErpouaHas  (PKBaTOpHAJIbHAsA),  MOHIOJIOMJIHAS

(a3maTcko-aMepuKkaHckasi). Bpemss m myTH pacceneHusi 4eloBeKa IO IUIaHETe.
EnnacTBO  yenoBeuecknx — pac. HayuyHas  HECOCTOATENBHOCTH  pacU3Ma.
[Tprcnoco0aeHHOCTh YeoBEKa K pa3HbIM YCIIOBUSAM OKpY Karolieil cpeasl. BiusHnue
reorpaduueckoi cpesbl u apeida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YEIOBEKA.
MexauciuuIuinHapHble  METOJAbl B (u3ndeckod  (OHMOJIOTHYECKOM)
AHTPOINOJIOTMU.  OBOJIIOIIMOHHASI ~ AaHTPONOJIOTHMA W MAJIEOAHTPOIIOJIOTUs
YeJI0BEUECKUX MOoNyJAnnii. bBuoconuanbHple HCCIIEqOBAaHUS IPUPObI YETOBEKA.
HccnenoBanue K03BOJOLMHY OUOIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.
JdeMoHcTpanuu
[Toptpetsr: Y. lapBun, JI. JIuku, . . Pornnckuii, M. M. I'epacumos.
Tabnuubl 1 cxeMbl: «MeTobl aHTPOTMOJOTUNY, «['0JJOBHOWM MO3T YelloBEeKay,
«YenoBekooOpa3Hbie 00€3bsiHbI», «CKEJIeT YeloBE€Ka W CKeJeT IIMMIIaH3e»,
«PynuMEHTBI U aTaBU3MBbL», «J[BUKYIIME CUIIBI aHTPONIOTEHE3A», « IBOITIOLIMOHHOE
IpEeBO  4YeJIOBEeKa», «ABcTpajmonutek», «UYemnoBek  ymenslit», «Yemosek
NpAMOXOIAIIMIY, «JleHncoBckuil yenosek» «Heanaepranbupny, « KpomMmaHbOHUBDY,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHN YEIOBEKA», «Pachl UeIoBEKay.
O6opynoBanue: MyJSKH  OKaMEHEJIOCTEH, TMPEAMETOB MaTepHaIbHON
KyJIbTypbl TpPEAKOB YeJIOBeKa, penpoaykuuu (doTtorpaduu) KapTuH C
MUDOJOTUYECKUMH U OUOJICMCKUMU CIOK€TaMH TPOUCXOXKICHHSI UeJIOBEKa,
dboTorpaduu HaX0JA0K UCKOIMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeOBEKa, MOJIEIh
yepena 4eJ0BeKa U yepena IUMIIaH3€, MOJIENIb KUCTH YEJI0BEKA U KUCTH IIIMMIIaH3e,
MOJIEJIN TOPCA MPEIKOB YEIIOBEKA.



JlaGopaTopnasi pabGora «l3ydueHue ocOOEHHOCTEH CTPOECHHs CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «/3ydyeHne 3K0JI0rMUECKUX aJaNTallui YeJIOBEKay.

Tema 6. IKoy10rMsi — HAYKa 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CUCTEM C OKpY:KawIlei cpeaou

3apokeHne U pa3BUTHE dKOJI0ruU B Tpyaax A. ['ymGonsara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznenst u 3agauu
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HayKaMHU.

Mertonp! sxonorun. [loneBbie HaOMONEHNS. DKCIIEPUMEHTHI B 3KOJIOTHH:
npupoaHbIe U JabopaTopHbie. MojaenupoBaHue B OKOJOTHH. MOHUTOPHUHT
OKPYKAIOIIEH CPeIbl: TOKATBHBIN, PETHOHATBHBIN U TII00ATBHBIMA.

3HaYeHUE DKOJOTMYECKUX 3HAaHUW U1 4YEJOBEKAa. JKOJIOTHYECKOE
MHPOBO33PEHME KAaK OCHOBA CBA3EH 4eJIoBeUecTBa C Npupoaoil. dopmupoBaHue
JKOJIOTUYECKOM KYJIBbTYPbI U 3KOJOTHYECKON TPAMOTHOCTH HACEJIEHHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxembl: «Pa3nensl skonorum», «MeToapl dKkojorun», «Cxema
MOHUTOPHUHTA OKPYKAKOLIEN CPEABD.

JlabopaTopHas padora «3yuenue METOJIOB HKOJIOTMYECKHUX
VCCIIEIOBAHUW.

Tema 7. Opranusmsbl 1 cpefa 0OUTaHUSA

DKojorudeckue (pakTopsl U 3aKOHOMEPHOCTH UX JercTBus. Knaccuduxanms
IKOJIOTUYECKUX (HAaKTOPOB: abMOTHUECKHE, OMOTHUECKHEe, aHTpororenHbie. Oo1ue
3aKOHOMEPHOCTH JAEUCTBUs 3KoJorndeckux (akropos. [IpaBuno munumyma (K.
[lnpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnyeckue ¢akropel. CBer kak skonoruueckuir Qaxrtop. [leiicTBue
pa3HbIX YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHuH W >KMBOTHBIX II0 OTHOWIEHHIO K cBeTy. CHUrHalbHas poJib CBETA.
DoTONEPUOIU3M.

Temnepatypa kak osKkonorunueckuil (axrop. JledicTBue Temmepatypbl Ha
opranu3Mbl. [1oMKHIIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BrnaxHocth kak skojoruueckuid ¢akrop. IlpucrnocobiieHuss pacTeHuil K
noJepkaHuio BogHoro Oamanca. Kmaccugukanus pacTeHuUd MO OTHOIIEHHUIO K
Boje. [IpucnocoOnenns )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKHUMA.



Cpenbl 00WTaHMS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYILHAsA, MOYBEHHAs,
riyOMHHas  TMOAMOYBEHHAs,  BHYTPUOpPTraHW3MeHHas.  DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpell o0uTaHus opranu3MoB. [Ipucnoco6iennst OpraHu3MoB K KU3HU
B Pa3HbIX cpefax.

buonornueckue putmel. BHemnme u BHyTpeHHHE pUTMBbI. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHCTIOCOOIEHHOCT OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HHU.

Kuznenunsie popmbl opranu3MoB. [lonsTue o sxu3neHHo opme. KusHeHHbie
GopMbI pacTeHMil: AepeBbs, KYCTApPHUKH, KYCTapHHUYKH, MHOTOJIETHHUE TpPAaBBHI,
onHonieTHUE TpaBbl. JKuzHeHHbIE (OPMBI KUBOTHBIX: THUAPOOHOHTHI, T€OOHOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HHU.

buotnueckue paktopsl. Buabl OMOTHUECKUX B3aUMOJIEHCTBUI: KOHKYPEHITHUS,
XHUIIHAYECTBO, cUMOU03 U ero Qopmbl. [lapasutusm, koomepauusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tomumyeckue,  dopudeckue, Qadpudeckue). 3HaAYEHUE
OMOTUYECKUX B3aUMOJCHUCTBUU MJisi CYUIECTBOBAHUA OpPraHU3MOB B Cpele
oOutanus. [IpuHIMT KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoHcTpanumn

Tabmuubl 1 cxembl: «DKojiornueckue (aktopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIBI )KMBOTHBIX 1O OTHOILIEHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE >KMBOTHBIE», «DU3MOIOTHUECKHE aJanTaluu
KUBOTHBIX», «CpeJibl 00UTaHUsI OPraHU3MOBY, «BHOIOTMYECKUE PUTMBIY,
«Kusnennole  ¢GopMmbl  pacTteHui», <« Ku3zHeHHble  (QOpPMBI  KHUBOTHBIXY,
«2KocHucTeMa MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMa XBOMHOTO jJecay, «Llemu
nuTaHus», «XuuHuuectBoy, «llapasutusmy», «Konkypenuus», «CumOuos»,
«KommeHncanmzm.

O6opynoBanue: repOapuu pacTeHUl W >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIMSIHUIO PA3IUYHBIX JKOJIOTUYECKUX (HAKTOpOB, repOapuul CBETOIIOOUBBIX,
TEHEMIOOUBBIX U TEHEBBIHOCIHMBBIX PACTEHUI, CBETOIIOOMBBIC, TEHENIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOaApUH M KOJUIEKIIMHU TETUIOIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHH, Uydesia MTULl U 3Bepel, repdapuu
pacTeHui, OTHOCSIIMXCS K rurpopuram, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHus NaHHBIX TPYMH, KOJUIEKIHUU >KUBOTHBIX, OOMTAIOMINX B Pa3HBIX Cpenax,
repOapu M KOJUIGKIMM PACTEHUH U SKUBOTHBIX, OOJIAJAIOIUX YepTaMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHHUSIM YCIOBHMA >KM3HHU, TepOapuu u
KOJUIEKIIUM PACTeHUN W JKUBOTHBIX PA3IMYHBIX XKU3HEHHBIX (POpPM, KOJJICKLIUU
KUBOTHBIX, YUYACTBYIOIIHNX B PA3IMYHBIX OMOTHUECKUX B3aUMOJICUCTBUAX.



JlabopaTopnasi pabora «BrpisiBneHHE NPUCTIOCOONCHUN OPTraHW3MOB K
BJIUSTHUIO CBETA.

JlaGopaTopnass paGora «BpIsBIeHHE NPUCIIOCOONICHUN OPraHU3MOB K
BJIUSHUIO TEMIIEPATYPbD».

JlabopaTtopHasi pa6oTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUIN U3 PA3HbIX
MeCT OOUTaHHUS.

Tema 8. Dxoy10rusi BUAOB U MOMYJIAMM

DKOJIOTNYECKue XapaKTepUCTHKU NOMYJIALINH. [Tonynsauus Kak
ounonornyeckasi cucrema. Poiab HEOMHOPOTHOCTH Cpefibl, Pu3ndecknx 6apbepoB U
0COOEHHOCTEH OMOJIOTUH BUIOB B (JOPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiquid. OCHOBHBIE TOKAa3aTeld NOMYJALMU: YHCICHHOCTb, IUIOTHOCTb,
BO3pAacCTHasi M TIOJIOBAast CTPYKTypa, POXKAAEMOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas cTpykrypa nonyisanuu. OleHKa YUCIEHHOCTUA MOMYJISIUY.
JlnHamMuKka monmyisiiuyd U €€ peryisuus. bHOTHYECKUMH MOTEHIMAN TOIYJIALUH.
MopaenupoBanue TUHAMUKH onyJiAuu. KpuBbie pocTa YMCIAEHHOCTH MOIMYJISLUN.
KpuBbie BbDkHBaHUS. Perymsuus YHCIEHHOCTH MOMYJSUA: poyib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCAIIMX OT IUIOTHOCTU. DKOJIOTUUECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonarue 006 3KonorMyecko Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dKosorndeckor Humu JIx. M. Xatunncona. Pazmepsl 9KOJIOrM4ecKor HUILIHN.
[ToreHnuanbpHas U peaIn30BaHHAS HUILIH.

Bua kak cucrema nomyssanuil. Apeansl BUIOB. Buabl M uX JKU3HECHHBIC
CTpaTeruu. JKOJIOTHYECKHE YIKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEACHUS W MHWrpaluid JKUBOTHBIX. bHoJornueckue
MHBAa3UM Y4YKEPOJIHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: Jx. M. XaTuyuHCOH.

Tabmumblt © cXeMbl: «DKOJIOTHYECKHE XaPAKTEPUCTHKU OIS,
«IIpocTpaHcTBEeHHass  CTpYKTypa  nomyisanun», «Bo3pacTHble  nmHpamMuabl
nonyysiqun», «CKOpOCTh  3aCelieHHs] TMOBEPXHOCTH  3EMJIM  Pa3JIMYHBIMU
opranu3zmammny, «Mojens skonorndeckor Huu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUN KUBOTHBIX.

JlabopaTtopHnasi padora «IIpucnocobiiennst ceMsiH paCTeHUI K pacCeICHUIO.

Tema 9. Iko10rus CO00IECTB. IKOJOTHIECCKHE CHCTEMBI.

CoolmiectBa opraHu3moB. buoneno3 u ero crpykrypa. Csizu MeExIy
opraHu3Mamu B OMOIIEHO3E.



Okocucrema kak otTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATLHBIE
OJIOKM OpPraHM3MOB B OKOCHCTEME: TPOIYICHTH, KOHCYMEHTBI, PEIYyIICHTHI.
Tpoduueckne ypoBHH. Tpoduyeckue 1enu u cetd. AOUOTHUECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KocucTeMax. KpyroBopoT BemecTB U NOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  dJKOCHUCTEMBl. buomMacca ©  MPOAYKIHS.
DKOJIOTMUECKUE MUPAMUJIBI UUCEI, OMOMACChI U SHEPTHUH.

Hunamuxa skocucmem. Kamacmpoghuueckue nepecmpoiixu. @nykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuunbie U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JEHCTBUS Ha
cykneccun. KnumakcHoe coobmiectBo. bruopasnoobpasue u moiHoTa KpyroBopora
BEIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[TpupoaHbIE SKOCUCTEMBI. JIKOCUCHEMbL 03ED U peK. DKOoCUCmeMbl Mopel U
oxeanog. Ixocucmemvl myHOp, 1eco8, cmeneil, nyCcmoltb.

AHTpONOreHHbIE 3KOCHCTEMBI. Arpo3kocuctema. ArpoueHo3. Pazmuuwns
MEXIYy aHTPOIIOTE€HHBIMU U MIPUPOTHBIMHU 3KOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojackas
bnopa u ¢dayna. CunanTponuzanus Topojckoi (ayHbl. buonormyeckoe u
X035MCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKoHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B
sKocucTeMax. Ponb Kackaonozo sghgexma u 6udos-30ughpukamopos (Kirouesvix
6U008) 6 (yHKYuoHuposanuu sxocucmem. [IepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, OMYJISIUNA U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M AaHTPOIOTEHHBIX BO3/ICUCTBHIA.

Mexanuzmwi 6030eticmeus 3a2pa3HeHUll pazHblX Munog Ha cybopeaHu3MeHHOM,
OD2aAHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX,  OCHOBbl
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030€UCMBUSL.

MeTton0n0rvss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX AIKOCUCTEM.

JdeMoHcTpanuu
[Toptpet: A. Ixx. Tencnu.
Tabmuner u cxeMbl:  «CTpykTypa ~ OuoueHosa»,  «DKocucrema

IIUPOKOJIMCTBEHHOT'O Jiecay, «IKOCHUCTEMA XBOMHOTO Jjecay, «DyHKIIMOHAJIbHbBIC
TPYIIbI OPTaHU3MOB B 3KOcUcTEME», « KpyroBopoT BelecTB B 3kocucTeMey, «lenu
nuTaHus (TacTOWINHAS, JETPUTHAS)», «DKOJOTHYECKas NUpamMuaa Yucem,
«IKoJIoTHYeCcKasi MupaMuaa OnoMacchl», «IKOJOTUYECKass MUpaMuIa dYHEPTUM,
«ObpazoBanue 6omotay, «I[lepBuunas cykueccus», «BoccTaHOBIeHHE Jieca MOCIIe
noxapa», «JKocucteMa o3epay, «ArpoueHos», «KpyroBopoT BEIIECTB U MOTOK
DHEPTUU B arporieHo3ey, «[Ipumepsr ypOboskocuctemy.



O6opynoBanue: repoapuul pacTeHUH, KOJUICKITNH HACEKOMBIX, Uydelia MTHI] U
3Bepel, repOoapuu KyJIbTYPHBIX H TUKOPACTYIIUX PACTCHUH, aKBApUYM KaK MOJICITh
9KOCHUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanue ypoo3KOCHUCTEMBI.

Jlabopatopuasi pabGora «/3yueHue pazHOOOpa3us MENKHUX MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKypcHusl «DKCKypCUsi B THIUYHBIA OWOTreoneHo3 (B myOpaBy, OepesHsiK,
SJIPHUK, HA CYXOIOJIbHBIA UM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKypcHsl «DKCKypCHs B arposKocucTeMy (Ha MOj€ WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riiodanbHas 3KocucTEMA

buocepa — oOmennanerapHas o0osouka 3eMiHM, T/A€ CYIIECTBYET WIH
CyIlleCTBOBAJIA KU3Hb. PazBuTue npeacTaBieHuit o onocdepe B Tpynax J. 3rocca.
VYuenune B. 1. Bepnaackoro o 6uocdepe. Ob6nactu 6uocdepst u eé cocran. JKupoe
BeIIeCTBO Orocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusA Ouocheprl. OcodeHHoCTH OHOChEpPhl Kak
r100anpHOM sK0ocucTeMbl. /luHamuueckoe paBHoBecue B Ouochepe. KpyroBopotsi
BEILECTB U OMOre0OXMMHUYECKUE IUKIIbI (YIiIepoia, a30Ta). PUTMUYHOCTD SIBJICHU B
ouocdepe.

3oHanbHOCTH OMochepsl. [TonsTue o Ouome. OCHOBHBIE OMOMBI CYIITH:
TYyHJIpa, XBOMHBIE JIeca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE JIeCca, CTEIH, CAaBaHHBbI,
IyCTBIHH, TPOITMYECKHE JIECA, BBICOKOTOphs. Kilmmar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHANa U
onochepubix QpyHkimii. JleMmoHcTpanuu

[Toptpetsl: B. U. Bepuanckuii, 3. 3rocc.

Tabnuubl u cxemsbl: «['eocheprbr 3emin», «KpyroBopoT azota B mpHUpoAe»,
«KpyroBopoT yriepoma B mpupose», «KpyroBopor kuciopoga B TpHUPOIEY,
«KpyroBopoT Boasl B mpupone», «OcHOBHBIE OMOMBI cymny, «KmmmaTtuaeckue
nosica 3emum», «TyHapa», «Taitray, «CMmemaHnHbii jec», «IIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBanue: repbapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YesroBek u OKpy:KaI0OMIAS Cpeaa

DKOJIOTUYECKHEe KPU3WCHl W WX TNpUYMHBL. BoszmelicTBue uenoBeka Ha
ounocdepy. 3arps3HeHne BO3MyIIHON cpenbl. OXpaHa BO3ayxa. 3arpsi3HeHUEe BOTHON
cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymienue mnouBel. OXpaHa NOYBEHHBIX
pecypcoB. U3MeHeHune Kiumara.



AHTpPONIOr€HHOE BO3JIEUCTBUE HA PACTUTEIbHBIN M XKUBOTHBIN Mup. OxpaHa
pPacCTUTEIBHOTO M KUBOTHOTO Mupa. OCHOBHbBIE MPHUHIMIIBI OXPAHBl MPUPOIBL.
Kpacaeie xuuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
borannyeckue cajipl U 300J10THYECKUE TTAPKHU.

OCHOBHBIE TPHUHIMIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA M IPHUPOJBI.
PanmonaneHoe  MpPUPOAOIONIB30BAHME U COXPAaHEHHE  OHMOJOTHYECKOIo
pazHooOpazust 3emiu. OOUME 3aKOHOMEPHOCTU TJ00ANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTHe METOIOB MOHHUTOPMHIA PA3BUTHS  OMNACHBIX TEXHOTEHHBIX
nporeccoB. Cucmemmuvie uccied08anus nepexooa K pecypcocbepecaiowjell U
KOHKYDEeHmMOoCcnocooHou snepeemuke. buonocuueckoe pasnoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvle cucmemvl, obecneuusaowjue O00Cmyn K
uHgopmayuu no COCMOSHUIO OMOENbHLIX U008 U 3Ikocucmem. (OcHOBbI
aKopeadbuIumayuu SKoCucmem u cnocobo8 60pvovl ¢ 6LULONOBPENCOCHUAMU.
Pexoncmpykyus MopcKux u HazeMHvIX IKOCUCTIEM.

JdeMoHcTpanuu

Tabmu1s! u cxeMbl: «3arpsi3HeHHE aTMOCc(ephl», «3arps3HeHre THAPOChHEPh»,
«3arpsizHeHue mouBby, «IlapHUKOBBII 3P PerT», «Oco00 OXpaHsieMble IPUPOIHBIE
Tepputropumn», «Mopenu ymnpasiasiemoro mupa». O6opyaoBanue: (ororpaduu
OXpaHSIEMBbIX pacTeHUW U KUBOTHBIX KpacHoit kHuru Poccuiickoit denepanuu,
KpacHoii kHHATH peruoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

Ilnanupyembie pe3yabTaThl ONUPAIOTCH HA Beayllue IeJieBble
YCTAHOBKHM, OTpPaKa0lIMe OCHOBHOM BKJAJ HU3y4YaemMou
nporpaMmMbl B pa3BUTHE JIMYHOCTH  YYalIMXCH, HX
CIIOCOOHOCTE ¢ HMCHNOJIb30BAHMEM OOOpPYIOBAHUS LEHTPa
«Touka pocray.

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
o0y4aromMUMuUCsl MpOrpaMM CpeAHero o0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTarpeIMeTHbIE U TTPEIMETHBIE.



B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaAMMBbI MO OHOJIOTHH
BBIJICJICHBI CIICIYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYAIOIIMMHUCS POCCHICKOMN
IPaXKIAHCKON UJIEHTUYHOCTH — FTOTOBHOCTH K CaAMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEACNICHUI0, Haluuue momugayuu K  OOy4eHUI0  OHMOJIOTUH,
yenenanpasiienHoe pazeumue BHYTPEHHHUX YOEXKACHWH JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPAAUIMI pa3BUTHUS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHL 00YUAIOIUXCS PYKOBOJCTBOBATHCA B CBOEH
JEATEIbHOCTH I[I€EHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU CHUCTEME
OMOJIOTHUECKOro 00pa30BaHus, HaIUYUe NPABOCO3IHAHUSA SKOTOTHUECKON KYIbTYPHI,
CcnocobHocmu cmagums UEAN U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MTPOTrPaMMBbI 110 OMOJIOTUN JOCTUTAIOTCS B
CINHCTBE YYEOHOW ¥ BOCHHUTATEIIBHOW JESITEIbHOCTH B COOTBETCTBUU C
TPAJULMOHHBIMU ~ POCCUHCKUMHU  COLIMOKYJIBTYPHBIMH, HCTOPUYECKHUMHU U
JyXOBHOHPABCTBEHHBIMU I[IEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpPaBWIAMH U
HOpMaMH NIOBEACHHUS U CIIOCOOCTBYIOT IIPOLIECCAM CAMOTIO3HAHMS], CAMOBOCITUTAHUS
U CaMOPA3BUTHS, PA3BUTUA BHYTPEHHEW NO3ULHUM JIUYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY M MNPABOIOPSAIKY, YETOBEKY TPyAa U CTAPLIEMY ITOKOJIEHUIO,
B3aMMHOTO YBaXKE€HMsSI, OEPEKHOrO0 OTHOLIEHUS K KYJIbTYpPHOMY HAaCIEIUI0 U
TpagulMsAM MHOTOHAallMOHAJIBHOrO Hapoja Poccuiickont ®denepanuu, Npupoae u
OKpYXaroLen cpeae.

JIM4HOCTHBIE PE3yJIBTAThl OCBOEHUS YIEOHOTO TpeiMeTa « brHomorusy qOKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOyYarouuxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOM BHYTPEHHEH TMO3UIMENH JUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIMA, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIMOHHBIM [EHHOCTAM POCCHIMCKOTO OOIIECTBA, PaCIIMPEHHE >KU3HEHHOTO
ONbITa U ONBITA IEATENBHOCTH B IPOLIECCE PEANN3ALMHA OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATENBHOU ESTENBHOCTH, B TOM YHUCJIE B YACTH:

1)rpamaaHcKoOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYarOUIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHHCKOrO  OOINEeCTBa;  OCO3HAaHHE  CBOMX

KOHCTUTYITHOHHBIX MPAB U 0053aHHOCTEH, YBAXKCHHE
3aKOHAa U IPaBOINOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOM IESATENBHOCTH HPH
CO3J]aHUU Y4E€OHBIX MPOEKTOB, PEHICHUMM Yy4yeOHBIX M MO3HABaTEJIbHBIX 3ajad,
BBIMIOJTHEHUH ~ OMOJOTMYECKUX  SKCIIEPUMEHTOB; CIOCOOHOCTH  ONPEAEIATh
COOCTBEHHYIO MO3UIIMIO 110 OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOW >KU3HU U OOBICHITH €€; YMEHHE YUWUTHIBATh B CBOMX
JNENUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS JIIOJEH C pa3HbIMU
yOeXKIEHUAMH, KYJIbTYPHBIMA IIEHHOCTSIMA W  COITMAIBHBIM  ITOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B IMPOLIECCE COBMECTHOI'O BBIIOJHEHUS y4€OHBIX,
NO3HABATEJIbHBIX M HCCJEJ0BATENbCKUX 337a4, YBAKUTEJIBHOTO OTHOILIECHUS K
MHEHHUIO ONIOHEHTOB NpPHU OOCYKIEHUM CIOPHBIX BOIPOCOB OHMOJIOIMYECKOIO
COJZIepKaHUs; TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM AESTEIBHOCTH;

2) IaTPMOTHYECKOT0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON IPayKIAHCKOW WIEHTUYHOCTH, NATPUOTU3MA,
YBaXXEHUS K CBOEMY HapoAy, 4YyBCTBAa OTBETCTBEHHOCTH Iiepes PoauHoM, ropaoctu
3a CBOM Kpau, CBOIO PonuHy, CBOM A3BIK M KYJbTYpPY, IPOLUIOE M HACTOSIIEE
MHOTI'OHAIIMOHAJIBHOIO Hapoaa Poccuu; HEHHOCTHOE OTHOLIEHUE K IPUPOIHOMY
HACJIEIUIO ¥ TAMATHUKAM IIPUPOJIBI,
JNOCTHKEHMIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;
CIIOCOOHOCTB OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOIOTHH, TOHUMAHUS 3HaY€HUs] OMOJIOTMH B TTO3HAHUU 3aKOHOB MPUPOJbI, B
KU3HU YEJIOBEKa M COBPEMEHHOT0 OOIIEeCTBa; HelHas yOexKIEHHOCTh, TOTOBHOCTD
K CIIy’)KeHHIO U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHE TYyXOBHBIX HEHHOCTEH POCCHUHCKOTrO Hapoja; cOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, dTHYECKOTO MOBEJCHUS; CTIOCOOHOCTh OIICHUBATH
CUTYAIIMIO U IPUHUMATh OCO3HAHHbBIE PEIICHHUS],

OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI W LIEHHOCTHU, OCO3HAHUE
JUYHOTO BKJIaJla B TIOCTPOCHUE YCTOMUYMUBOTO OYIyIIETro; OTBETCTBEHHOE
OTHOLIEHHE K CBOMM pPOAUTENAM, CO3JAHHID CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHATHSA LIEHHOCTEN CEMEWHOM JKU3HU B COOTBETCTBHUM C TPAIULIMSMH HAPOJOB
Poccuu; 4) acTeTH4eCKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKITFOUAst SCTETUKY OBITA, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CLIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHH; TOHUMAaHUE

SMOLIMOHAJILHOTO BO3/ICCTBUS dKUBOM MPUPOJIbI U €€ LIEHHOCTH; TOTOBHOCTH K

CaMOBBIPAXXECHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) puznveckoro BocnuTanusi, GopMupoBaHMs KYJbTYPbI 310POBbS U
IMOIMOHAJIBLHOTO 0JIArONOJyYns:

MOHMMAaHHE U Pean3alius 3J0pOBOro U 0e3o0macHoro oopasa )Ku3Hu (370poBOe
UTaHuE, COOTIOICHIE TUTHEHNYECKIX TIPABUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHSATHM W OTAbIXa, peErysipHas (u3u4ecKkas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIEHHUS K COOCTBEHHOMY (pU3HUecCKOMY U
MICUXUYECKOMY 3J0pPOBbIO; NMOHUMAHHUE IIEHHOCTH NPaBWI HHAUBUAYAIBHOTO H
KOJIJIEKTHUBHOTO



0€30MacHOr0 MOBEJEHUS B CUTYAlUSIX, YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHUE TOCIEACTBUN U HEMPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS
aJIKOTOJIs1, HAPKOTUKOB, KypeHHs1); 6)

TPYAOBOI'0 BOCIIUTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH MAacCTepPCTBa, TPYAOJIO0HUE;
FOTOBHOCTh K AKTHBHOW JEATENBHOCTA TEXHOJOTUYECKOM H COLUAIBHON
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIMIOJIHATh ~ TaKyl0  JEATEeIbHOCTh; MHTEpEC K  pa3iIudyHbiM  chepam
npoecCHOHAbHON JEeATeTLHOCTH, yMEHHUE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oymyier mpo¢eCCru 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BAHUIO HA
MPOTSKEHUN BCEU JKU3HU;
7) 3K0JOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I€JIECO00Pa3HOE OTHOIICHNUE K MPUPOJIC KAK UCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS; TOBBIIIICHUE YPOBHS 3KOJIOTUUYECKOU
KyJbTYphl: TPUOOPETEHHE OMbITa I[JIAHUPOBAHMS TIOCTYIIKOB M OIEHKHA HX
BO3MOXKHBIX TOCJEACTBUN JUIsl OKPY’KAaIOIIEW CpeJlbl; OCO3HAHHE TJI00ATbHOIO
XapakKTepa 3KOJOTHUECKHUX MPOOIEM U MyTeH UxX
pEeIIeHws; CTIOCOOHOCTh UCIOJIB30BATh MPUOOPETaeMble TIPH U3YUYEHUU OHMOJIOTUN
3HAHUST W YMEHUS TpPH PEIICHUU TMpoOJieM, CBS3aHHBIX C palMOHATBHBIM
IPUPOAOINOIb30BaHUEM  (COOJIOJIEHME TMpaBWI  [OBEICHUS B  MPUPOJE,
HaMpaBJICHHBIX HA COXPAHEHHE PABHOBECUSI B HKOCHUCTEMAX, OXpPaHy BHJIOB,
DKOCUCTEM, Ouochephl); aKTUBHOE HEMPHUATHE NEUCTBHUM, TPUHOCIIIUX BPET
OKpY>XKarollled TPUPOAHON Cpejle, yYMEHHE MPOTHO3UPOBATh HEOJIAronpusTHHIE
HKOJIOTHYECKUE TIOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U IPEAOTBPAIIATh HX;
HaJIMYue Pa3BUTOrO IKOJIOTUUECKOTO MBIIIJIEHHUS, IKOJIOTUUECKON KYJIbTYpbl, OIbITA
JEATEIIBHOCTH 3KOJIOTMYECKOM HAIIPABJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMH
B IIO3HABATEJIbHONW, KOMMYHHUKATHUBHOM MU COLMAJIbHOM NPAKTUKE, TOTOBHOCTU K
YYaCTHUIO B IPAKTUUECKOMN AESATEIbHOCTH HKOJOTHUYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKU W OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMUAJIOTe
KyJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYIBTYPHOM MUPE;
COBEPUICHCTBOBAHUE A3BIKOBOW U YUTATEIbCKON KyIbTYpPhl KaK CpeJICTBa
B3aUMOJICUCTBUS MEXIY JIOJbMHU M TO3HaHUS MHpPA; NOHUMaHUE CreuudUuKu
OMOJIOTUM KaK HAyKW, OCO3HAaHMS €€ poiid B (POPMUPOBAHUHU PALMOHATIHLHOTO
HAyYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TPEICTABICHUS 00 OKpYKaroem
MHUpE KaK O €IWHCTBE MPUPOJBI, YEIOBEKA U OOIIECTBA, B MO3HAHUHN TPHUPOIHBIX



3aKOHOMEPHOCTEHl U peHIeHHH MpOoOJIeM COXpPaHEHHUS MPUPOJHOTO PaBHOBECHS;
yOeXAEHHOCTh B 3HAYMMOCTH OHOJOTHH [UIsl COBPEMEHHON IMBHJIM3ALINU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3/JaHHE MMEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIMOCOOHBIX  pelaTb pPecypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOKMCKA IMyTeil BBIXO/Ia U3 TNIOOATBHBIX KOJIOTUYECKUX MPOOJIEM U
obOecrieueHus  mepexoga K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KHU3HU; 3aUHTEPECOBAHHOCTh B TMOJIYYEHHH OHOJOTHYECKHX 3HAHUN B LEJSAX
MOBBIIIECHUS oO11eit KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TI'PaMOTHOCTH,
KaK COCTaBHOM 4yacTu  (YHKIMOHAJIBHOM  TIpaMOTHOCTH  OOydYarouuxcs,
dbopmupyeMoil TpU U3yYEeHUH OHOJIOTMHM; TOHMMAaHUE CYIIHOCTH METOOB
MO3HAHMS, MCTONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh
NoJydyaeMble 3HAHUS ISl aHaJIN3a U OOBSICHEHUS SIBICHUI OKPYKAIOILIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHUM, yMEHUE JiejaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE Hay4HbIX (DAKTOB M UMEIOIIUXCS TaHHBIX C IIEJIbIO MOTYYEHUs JOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTh CAaMOCTOSITENIbHO UCIIOJIb30BaTh OMOIOTUYECKUE 3HAHUS IS
pemieHusi mMpoOjeM B pealbHbIX >KM3HEHHBIX CHUTYalUsX; OCO3HAHUE LIEHHOCTU
HAyYHOH AESTENbHOCTH, TOTOBHOCThH OCYIIECTBISATh
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEILHOCTh MHIMBUIYATIbHO U B TPYIIIIE;
FOTOBHOCTh M CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K aKTHBHOMY IIOJIYYEHHIO HOBBIX 3HAHMA O OHUONOTHH B
COOTBETCTBHUHU C KU3HEHHBIMU MOTPEOHOCTAMH.

IInanupyemsie pe3yabTaThI:
[InaHnpyemMble pe3ysbTaThl ONUPAKOTCS HA BEAYIIHE LEJIEBbIE YCTAHOBKH,
OTPAKAIOIIME OCHOBHOM BKJIAJl U3y4aeMOM IIPOTrPaMMBbI B Pa3BUTHE JTUYHOCTH
ydalxcs, X CIOCOOHOCTEW C HCIOJIb30BAHMEM OOOpYJOBaHUS LIEHTpa
«Touka poctay.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe Pe3yJIbTaThl OCBOCHMSI ydueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMble JUIi (OPMUPOBAHHUS MHUPOBO33PEHUSI OOYYarOMIMXCS
MEXIUCUUIUTMHAPHBIE (MEXIPEAMETHbIE) O0IeHayYHbIe MOHATHUS, OTpPaKarollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrus, SBICHHUE, MPOLIECC,
CUCTEeMa, Hay4dHbIil ()aKkT, IPUHLHUII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUS,



WCCJIeI0BaHNe, HAOIIOICHUE, N3MEPEHNE, SKCIIEPUMEHT U IPYTHE); YHUBEPCAITbHBIE
ydeOHble JedcTBUs (TO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYJIATHUBHBIC),
obecneunBaroniye GopMupoBaHue (PyHKIIMOHATBHON IPaMOTHOCTH M COLIMAJIbHOM
KOMIIETEHIIMU  OOydYarouuxcsi; CmocOOHOCTh  OOYYArOMIMXCS — MCIOJIb30BaTh
OCBOCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS U YHUBEPCATBHBIE
y4eOHbIE ICUCTBUS B ITO3HABATEIILHON U COLIMAIBHON MTPAKTUKE.

B pe3ynbTaTe nzydueHus: OMOJOTUH Ha YPOBHE CPETHETO 0011ero 00pa3oBaHus
y oOywaromerocst OynyT c@opMupoBaHbl TO3HABATENbHbIE YHUBEpCAIbHBIC
ydeOHbIEe JIeWCTBHs, KOMMYHUKATHBHBIE YHUBEpCAJIbHBIC Yy4eOHBIC EHCTBHS,
PETYISTUBHBIC YHUBEPCAbHBIE YU4eOHBIC IEHCTBUS, COBMECTHAS JEATEILHOCTD.

MeTtanpeaMeTHbIe PE3yNbTaTbl OCBOEHHUS MPOTPAMMBbI CPEIHEro OOIIEro
00pa3oBaHMs 1OKHBI OTPAXKATh:

OBjajieHUe YHMBEPCAJIbLHBIMH Y4€OHbIMM MO3HABATEIbHBIMHU JeHCTBUSIMMU:

1)0a30Bble JIOrHYecKue A1eHCTBUSA:

CaMOCTOSITEIbHO  (OpPMYyTUpOBaTh W aKTyaIM3upoBaTh  IpoOiIemy,
paccmaTpuBaTh €€ BCECTOPOHHE; MCIIOJIB30BaTh MPU OCBOCHHM 3HAHWUW MPUEMBI
JIOTUYECKOTO MBbIIUICHHUs] (aHallu3a, CUHTE3a, CpaBHEHHUA, KIacCU(PUKALINH,
000011IeHNsI), PACKPBIBATh CMBICT OHOJOTMYECKUX TOHSTHH (BBIACIATH HX
XapaKTEPHbBIC MPU3HAKY, YCTAHABIUBATD CBS3H C IPYTUMU TIOHATUSIMH ); OTIPEICIISATh
eI IeITeIbHOCTH, 3aaBas apaMeTPhl U KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTh PE3YJIbTaThl ACSTEIBHOCTU C MOCTABICHHBIMH LIETSIMU;

UCII0JIb30BATh OMOJOTUYECKUE MOHATUSA ISl OOBsICHEHUS (DAKTOB U SIBJICHUIN
YKUBOU MTPUPOIBI; CTPOUTH JIOTHUECKHUE PacCy AeHUS (MHIYKTUBHBIE, 1eTYKTUBHBIC,
10 AHAJIOTWH), BBISBIISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B PACCMATPUBAEMBIX
SBJIICHUSIX, (OPMYJIUPOBATh BBIBOJABI U 3aKJIIOYEHUS; NPUMEHSITH CXEMHO-
MOJIeJIbHBIE CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHbBIX CBSI3€M M OTHOLIECHUU B
M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTaX, a TAaKKE MPOTUBOPEUYHMA PA3HOTO POJA,
BBISIBJICHHBIX B Pa3IMYHBIX MH(POPMAIMOHHBIX UCTOYHUKAX; pa3padaThiBaTh IJIaH
peuieHust IpoosieMbl ¢ y4ETOM aHaIM3a UMEIOIIUXCS
MaTepUalbHBIX W HEMaTEepUaIbHBIX PECYPCOB; BHOCHUTH KOPPEKTHBHI B

NeSATeILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJIsIM, OIIGHWBATh PHUCKH TIOCICACTBUN NEATEILHOCTH; KOOPAWHHPOBATH U

BBITIOJIHATH PA0OTy B YCIOBUAX PEATBHOTO,

BUPTYaJIbHOTO U KOMOWHHUPOBAaHHOTO  B3aMMOJICUCTBHSI;  pa3BUBATH

KpPEaTUBHOE MBIIIICHUE TIPU PEIIEHUH KU3HEHHBIX MMPOOIIEM.

2)0a30Bble HCCJIE10BATEIbCKHE NeliICTBUSA:

BJI1aA€Th HaBblIKaMH y‘-Ie6HO—I/ICCJIeI[OBaTeJIBCKOﬁ u HpOGKTHOﬁ ACATCIBbHOCTH,
HaBBbIKaMH paspCiiCHuA HpO6H€M, CIIOCOOHOCTBIO 141 I'OTOBHOCTBIO K



CaMOCTOSATEJIbHOMY MOUCKY METOJ0B PEIICHUS MPAKTUYECKUX 3aJ]1ay, IPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS; UCIIOIb30BaTh PA3IMYHbIC BUIbI ACSTEILHOCTH TIO
MOJIyYeHHUIO0 HOBOT'O 3HAHMS, €T0 MHTEPIPETALMH, TPEOOPa30BaHUIO U IPUMEHEHUIO
B Y4YEOHBIX CHUTYyalUsiX, B TOM YHCJI€ MPU CO3JIaHUU YYEOHBIX U COIUATBHBIX
mpoeKkToB; (GOPMHUPOBATH HAYYHBIM THUI  MBIIUICHUS, BJIQJACTh HAyYHOU
TEPMHUHOJIOTUEH,

KJIFOUEBBIMU TOHATUSIMH U METOJAaMH; CTaBUTh U (OPMYIHPOBATH COOCTBEHHbIE

3a/1auu B 00pa3oBaTebHOM

JEATEIIbHOCTH U )KU3HEHHBIX CUTYALIUSIX; BBISIBISITh IPUUUHHO-CIICICTBEHHBIE CBSI3U
U aKTyallu3UpoBaTh 3a/lady, BBIJBUTaTh TUIOTE3y €€ pEeLICHHs, HaXOIUTh
apryMEHTBl JJIsl JIOKA3aTeJbCTBA CBOMX YTBEPXKICHHUI, 3a/JaBaTh MHapaMeTpbl U
KPDUTEpUH PEIICHUS; AHAIM3UPOBATHh IIOJYYECHHBIE B XOAE pELICHUS 3a/1auu
pe3yabTaThl, KPUTUYECKH OLEHHBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBUSX; JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OLICHHBATH
NPUOOPETEHHBIM  OMBIT; OCYLIECTBIISATH LI€JICHANPABICHHBIM MMOUCK TEepeHoca
CPENICTB | CIIOCOO0B

AIeicTBUs B MPOQECCHOHAIBHYIO Cpely; YMeThb IEepeHOCUTh 3HAaHHUA B

MI03HABATEJBHYIO U IPAKTUYECKYIO 001aCTH
KHU3HEJCATEIIbHOCTH;, YMEThb MHTETPUPOBATh 3HAHHUS M3 PAa3HBIX TMPEIMETHBIX

oOJacTeif; BBIABUTaTh HOBBIE WJEH, MpeaaraTb OPUTMHAIBHBIE MOAXOIbI U

peleHus,

CTaBHUTb NPOOJIEMBI U 33]1a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

3) padoTa ¢ nHpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpMaIun (TekcTe yueOHOTo
nocoOusi, HAYYHO-TIOMYJISIPHOW JUTepaType, OHOJOTMYECKUX CIOBapsX U
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0Oa3ax OaHHBIX, B MHTepHeTe), aHAIM3UPOBATH
UHGOPMAIUIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATH
e€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH; (OPMYITUPOBATH 3aIIPOCHI U IPUMEHSThH
pa3nuyHble METOAbl TpU TOoUCKe U 0TOOpe Ouosnorndyeckoi uHGOpMaINY,
HEOOXOMMOM I BHITIOJTHEHHS YUeOHbIX 3a/1a4;

npuoOpeTaTh ONBIT WCHOJIB30BaHUS WH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUW, COBEPIICHCTBOBATH KYJbTYPY AaKTUBHOT'O HCIIOJB30BAHUS PA3IMYHBIX
MOMCKOBBIX  CHUCTEM; CAaMOCTOSITEIBHO  BBIOMpPATh  ONTUMANIbHYIO  (opmy
NpeacTaBieHusl Ouosiornueckoil uHbopManuu (CXeMmbl, TpaduKH, IUATPAMMBIL,
TaONHIIBI, PUCYHKH U IPYTOE);

UCIIONb30BAaTh HAYYHBIM S3bIK B KadyecTBE CpeACcTBa MNpu paboTe C
Ouonornyeckod uHPoOpMalMeil: NPUMEHSITh XUMHUYECKHe, (U3ndYeckue u
MaTE€MaTUYeCKUe 3HAKU M CUMBOJIbI, (OpMYJbl, ab0peBUaTypy, HOMEHKIATYPY,



UCIIOJIK30BaTh W TPEoOpa3oBhIBATH  3HAKOBO-CUMBOJHMYECKHE  CPEJICTBA
HATJISTHOCTH;

BJIAJICTh HaBbIKAMHM PACTO3HABAHHUA WU 3aIUTHI
uHpopMaIuu, HHPOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByajieHUe YHHBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHY JIeHCTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WU JUCKYCCHH IO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoin
3a/la4y¥, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH IMO3UIIMN JPYTUX YIaCTHHUKOB
quanora WM JUCKYCCHH); pacro3HaBaTh HEBEpOAbHBIE CpEACTBA OOIICHHUS,
MOHUMATh 3HAYCHHWE COIUAJBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS
KOH(QJIMKTHBIX CHUTYallMi, yMETh CMATYaTh KOH(MIMKTHI M BECTH TIEPErOBOPHI;
BJIAQ/IETh PA3IUYHBIMU CIOCOOaMH OOIICHHS ¥ B3aWMOJICWCTBHS, TOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIISITh YBAKUTEIHHOE OTHOIIIEHHUE K COOSCETHUKY
U B KOPPEKTHOH hopme PopMyIHpOBaTh CBOU BO3PAKEHUS;, pa3BEPHYTO U JIOTUIHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCTIOIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS AeATEJIbHOCTD:

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHOW W WHINBHUTYATHbHOU
paboThI IPU peIIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUs TPYIIOBBIX (HOPM B3aMMOJAEUCTBUS MPHU PEIICHUH y4eOHOU 3a7auu;
BBEIOMPATH TEMATUKY U METOBI COBMECTHBIX JIEUCTBHUM ¢ YIETOM 00X
WHTEPECOB M BO3MOXXHOCTEM KaXJOro 4YJe€HAa KOJUICKTHBA, MPUHUMATH IEIU
COBMECTHOH JESATENbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH JACUCTBUA MO €€
JTOCTHKEHHIO: COCTABJIATh IJIaH JCUCTBUM, paclpeneisaTh POJU C YIETOM MHEHHN
YY9aCTHUKOB, OOCYXJaTh PE3yJIbTaThl COBMECTHOW pabOTHI; OIIEHUBATh Ka4eCTBO
CBOETO BKJIa/Ia ¥ KAKJIOTO yYaCTHUKA KOMaH/IbI B
o0l pe3ynbTar Mo pa3padOTaHHBIM KPUTEPHSIM; MpeJiaraTh HOBBIE MPOCKTHI,

OIICHUBATh UJCH C MO3UIIUU HOBU3HBI,

OpUTHUHAJILHOCTH, TPAKTHYECKOW 3HAYMMOCTH, OCYIIECTBJISITh TO3UTUBHOE

CTpaTeTUYECKOE TTOBEACHUE B PA3TMYHBIX
CUTYAaIIUSX, IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OByajieHUe YHUBEPCAJIbLHBIMH PEryJISSTHBHBIMHU AeHCTBUAMM:

1)camoopranusanus:

WCITOJIb30BATh OMOJIOTUYECKHUE 3HAHUS TSI BBISIBJICHUS TIPOOJIEM U UX
pelieHrs B OKM3HCHHBIX U YyYEOHBIX CHTYyallusX; BBHIOMpAaTh HA OCHOBE
OMOOTHYECKUX 3HAHUU IICJIEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX JCUCTBHSIX U



NOCTYIKaxX MO OTHOLICHHIO K XUBOM IMPUPOJE, CBOEMY 3J0POBbI0 U 3I0POBBIO
OKPYKaIOIIKX; CAMOCTOSITENBHO OCYIIECTBIISITh IMO3HABATENIBHYIO JESTEIbHOCTb,
BBISIBIISAITh TIPOOJIEMBI, CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3aJaud B
00pa3oBaTeNbHON JACSATENbHOCTH W KU3HEHHBIX CHUTYalUsIX; CaMOCTOSITEIbHO
COCTaBIIAATh TUIaH PELIECHUS MPOOJIEMBI ¢ yU4ETOM

UMEIOIINUXCS PECypCOB, COOCTBEHHBIX BO3MOXXHOCTEW W TPEANOYTCHHI; JTaBaTh

OILICHKY HOBBIM CUTYAIUSIM; PACIIUPATh PAMKH Y4€OHOTO MpeAMETa Ha OCHOBE

JUYHBIX MPEANOYTEHUH; IeJaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro,

OpaTh OTBETCTBEHHOCTh
3a pellIeHUE; OLIEHNBATh TPUOOPETEHHBIN OIBIT; CHOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBJICHUIO IIMPOKON 3PYyIUIIMM B Pa3HbIX O00JIACTAX 3HAHUN, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB LEJSAM; BJIaJAETh HABbIKAMU [T03HABATEIILHOU
pedIiekcHH Kak OCO3HAHUS COBEPIIAEMBIX AEUCTBUNA U MBICIUTEIBHBIX MPOIECCOB,
UX pe3yJbTaTOB W OCHOBAHMIl, WCIOJB30BaTh MPUEMBI PeICKCUH ISl OILCHKU
CUTYaIlMH, BHIOOpA BEPHOIO PEIICHUS; YMETh OLIEHWBATH PUCKA M CBOEBPEMEHHO
MPUHUAMATh PEIICHUS 10 UX
CHWKEHUIO; IPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHAIU3E PE3YJIHTATOB
NEeSATEIbHOCTH;

3)npuHsATHE CeOA U APYTHUX:

OpUHUMATh ce0sl, MOHUMAas CBOM HENOCTaTKU U JOCTOMHCTBA;, MPUHUMATH

MOTHBBI U apIYMEHTHI IPYTUX NIPU AHAJIM3€E PE3YIbTaTOB
NEeATEIbHOCTH; IPU3HABATH CBOE MTPABO U MPABO APYTHX HA OIIMOKH;

pa3BUBATH CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH JPYTOro YeIOBEKa.

HPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3yibTaThl OCBOEHHUS COJAEP)KaHUS Y4eOHOro mpeamera
«buonorus» Ha yrayOn€HHOM ypOBHE OpHEHTHpPOBAHBI Ha obOecredeHne
npo¢uiabHOro  oO0yueHuss  oOydamomuxcss — Ouonoruu. OHHM — BKIIIOYAIOT:
cnernuduueckre a1 OMOJOTHN Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBHIM MO
OCBOCHHIO, MHTEPIPETALNN U NPeoOpa30oBaHUIO 3HAHWUN, BBl ACSITEIBHOCTH IO
MOJYYEHHUIO HOBBIX 3HAHUH M MX MPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX, a TAaKXKe B
peasbHbIX JKM3HEHHBIX cUTyalusx. lIpeameTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yueOHOTO mpeamera «buonorus» B 10
KJ1acce JOJKHBI OTPaXKaTh:



c(hOpMUPOBAHHOCTh 3HAHWK O MeCTeé U POJM OWOJOTMH B CHUCTEME
€CTECTBEHHBIX HAayK, B (D)OPMUPOBAHUM ECTECTBEHHO-HAYYHOW KapTUHBI MUpPaA, B
NMO3HAHWM  3aKOHOB  MPUPOJABI W  pEHIeHHWH MOpo0ieM  palMoOHAIBHOIO
IPUPOAOIOIH30BAHUS, O BKJIAJEC POCCUUCKHUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHUE
OWonorny; BIAJCHUE CHUCTEMOW OWOJOTHYECKUX 3HAHWW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraIme OHOJOTUYECKHEe TEPMUHBI W TOHATUA (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOPETYISIUS, CaMOBOCIPOU3BEICHUE,
HACJICICTBEHHOCTh, M3MEHUYMBOCTh, POCT M Pa3BHUTHE), OMOJIOTHYECKHE TEOPUHU
(xnerounast Teopust T. [lIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHasi TeOopus
HacneacTBeHHocTH T. Moprana), yuenuss (H. M. BaBumoBa — o 1eHTpax
MHOT000pa3usi ¥ MPOUCXOXKIEHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB IE€PBOr0 TMOKOJICHUS, PACIICIUICHUSI, YACTOTHl TaMET, HE3aBUCHUMOIO
HacienoBanuss ['. MeHzaens, TOMOJIOTMYECKHX PsSJAOB B  HACIEICTBEHHOU
n3menurnBoctu H. V. BaBunoBa), mpuHIUIIBI
(KOMIUIEMEHTapHOCTH); BIaJ€HHE OCHOBHBIMU METOJAMH HAay4YHOrO TIO3HAHUS,
UCIIOJIb3yEMBIX B OHMOJIOTMYECKUX HCCIICAOBAHMSIX >KMBBIX OOBEKTOB (OIMHCAHUE,
U3MepeHne, HaOMIOICHNE, JKCIIEPUMEHT); YMEHUE BBIIESATh CYIIECTBCHHBIE
NPU3HAKA: BHUPYCOB, KIETOK MPOKAPUOT U DYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpraHuW3MOB, B TOM 4HcCle Oakrepuii, rpulOOB, pacTEHUH,
YKUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM OPraHOB PACTEHUI, ’)KUBOTHBIX,
YEJIOBEKA, NPOLIECCOB XKU3HEAEATEIbHOCTH, TPOTEKAIOIINX B OPraHU3Max PaCTCHHM,
KUBOTHBIX U  YEJOBEKa, OHOJIOTMUECKMX TMPOLECCOB: OOMEHa BEILIECTB
(MeTaboyM3M), TIPEBpAIllCHUS  DHEPrHHM, OpOXKEHUs, AaBTOTPOPHOTO U
reTepoTpoPHOro TUIOB MUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHe3a, SMOpHOTeHe3a, MOCTIMOPUOHATILHOTO pAa3BUTUS, PA3MHOKEHUS,
WHIUBUYAIbHOTO Pa3BUTUS OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBUS TEHOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOpA; yMEHUE YCTAHABIMBATH B3aUMOCBS3H MEXKITY
OpTaHOWIAMH KJIETKU U UX (DYHKIHSIMHU, CTPOSHHUEM KJIETOK Pa3HBIX TKAHEW W MX
GYHKIUSIME, MEXKIy OpraHaMHd U CHCTEMaMH OPTaHOB y PACTEHUH, KUBOTHBIX U
YyeJioBeKa U UX (PYHKIUSAMU, MEKIYy CUCTEMAMU OPTaHOB U UX QYHKUUSIMH, MEXITY
TanaMud OOMEHa BEIECTB, 3TalaMu KJIETOYHOTO IMKJIA M >KU3HEHHBIX I[UKIIOB
OpTraHU3MOB, 3TalaMu 3MOPUOHAIBHOTO PA3BUTHS, TEHOTHIIOM W (EHOTHIIOM,
dbeHoTUnoM U (pakTopamMu Cpeabl OOMTAHUS, YMEHHE BBHISBISATH OTIUYUTEIIHHBIC
IIPU3HAKH KUBBIX CUCTEM, B TOM YHUCJIE
pacTeHMil, >XKMBOTHBIX M YEJIOBEKA; YMEHHE HCIOJIb30BATh COOTBETCTBYIOLINE
apTryMEHTBI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY JJIsi JIOKa3aTebCTBA
pOJCTBA OpPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKUX TPYIN; YMEHHE pelIaTh
OMOJIOTUYECKHUE 3aJlayM, BBIABIATH MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXIY



UCCJIETyeMbIMU OMOJIOTMYECKUMH IPOLIECCAaMU U SIBICHHUSIMH, J1€JaTh BBIBOABI U
IPOTHO3bl HAa OCHOBAHMM IIOJYYEHHBIX pPE3yJbTaTOB; YMEHHE BBIINOIHAThH
Ja00paTOPHBIE U MPAKTUYECKUE PabOThI, COOIIOAAThH

npaBwia npu paboTe ¢ y4yeOHBIM U JIAOOpPaTOpPHBIM OOOpPYIOBAaHUEM; YMEHHUE
BBIJIBUIaTh THUIIOTE3bl, MPOBEPATH HX SKCIEPUMEHTAIbHBIMH CpPEJICTBAMHU,
dopMynupys 1eNib UCCIEOBaHUS, aHAIM3UPOBATh IOJYUYECHHBIE PE3yJIbTaThl U
JieN1aTh BBIBOJIBI; YMEHHME Y4acTBOBATh B y4EOHO-UCCIIENOBATEIbCKON padoTe Mo
OMOJIOTMH, SKOJOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAayYHBIX
o0mIecTB, U MyOJIMYHO MPEACTABIATH MOJYyYEHHBIE PEe3yJbTaThl HA YYCHHUECKHUX
KOH(QEpEeHLIUAX; yMEHHE OLEHUBATh ATHUYECKHE AaCIEKThl  COBPEMEHHBIX
UCCIIEOBaHUN B 00J1aCTH OMOJIOTMH U MEIULIMHBI (KIOHUPOBAaHUE, UCKYCCTBEHHOE
OIUIOAOTBOPEHHUE, HANPABICHHOE HW3MEHEHHWE I'€HOMa M CO3/aHHE TPAHCTEHHBIX
OpraHM3MOB); yYMEHHME  OCYUIECTBIATH  OCO3HAHHBIA  BBIOOp  Oymyiiei
npo(eCCUOHANBHOM ~ AEATeNbHOCTH B OoOnactd  OWMOJIOTMH,  MEIULUHBL,
OMOTEXHOJIOTUH, BETEPUHAPUH, CENBCKOTO X031 CTBA, MUIIEBON IPOMBIIIEHHOCTH,
yrayOnsTh MO3HABATENbHBIM HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIN BBHIOOD
COOTBETCTBYIOIIEH MPO(peccuu U MPOJOJDKEHHE OMOJIOTHYECKOro 0Opa3oBaHus B
OpraHM3aIMsIX CPeHEro Npo(hecCHOHATBFHOTO U BBICIIETr0 00pa30BaHUs.

[IpenveTHbie pe3ynbTaThl OCBOCHUSA yueOHOro mpeamera «buomorus» B 11
KJlacce TOJDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHWM O MeCTeé U pOJdM OWOJOTMH B CHUCTEME
€CTECTBEHHbIX HayK, B (OPMHUpPOBAHUU COBPEMEHHOW €CTeCTBEHHO-HAyYHOMH
KapTUHBI MUPa, B IO3HAHUH 3aKOHOB MPUPO/Ibl U PEHIEHUH SKOJIOTUYECKUX MPoOIIeEM
YyeJi0BeUeCTBa, a  TaKKe B PEIIEHHWH  BOMPOCOB  PALMOHAIBLHOTO
IPUPOJIOTNIONIB30BaHUS, U B (JOPMUPOBAHUHU LIEHHOCTHOTO OTHOIICHUS K MPHUPOJE,
OOIIIECTBY, YEIOBEKY, O BKJIAJI€ POCCHMCKHX M 3apyOekHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUU; YMEHHE BIAJIETh CUCTEMOM OMOJIOTMUECKUX 3HAHHM, KOTOpast
BKJIIOYAET OMNpEAEeTeHUs] W [OHMMAaHHUE CYHUIHOCTH  OCHOBOIIOJAraroiux
OMONOTHYECKUX TEPMHHOB W TOHATHHA (BUO, DJKocucTtema, Ouocdepa),
Oouonoruueckue Tteopuu (dBomONMOHHAs Teopusi Y. JlapBuHa, CHHTETHYECKas
Teopust 3Bosronnu), yuenus (A. H. CeBepunoBa — 0 HyTsSX M HaNpaBJICHUSIX
sBomtonnu, B.. Bepuanackoro — o 6uocdepe), 3akoHbl (TeHETHYECKOT0 PABHOBECHS
Jlx. Xapau u B. BaitnOepra, 3aponeimeBoro cxoactBa K. M. bapa), mpaBuia
(Muaumyma FO. JIubuxa, sxonornueckoi mupaMuibl SHEPTUH ), TUIIOTE3bI (TUIIOTE3a
«mupa PHK» V.
['unbepra);

YMEHHE BJIaJIE€Th OCHOBHBIMH METOJJaMU HAyYHOTO TO3HAHMUS, HCTIOIb3yEMbIMU
B OMOJIOTMYECKHUX MCCIEIOBAHUAX MXUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHHE,



U3MepeHue, HaOMI0eHUe, HKCIIEPUMEHT), CIOCOOaMU BBIABICHUS U OLECHKHU
AHTPOTOTEHHBIX HM3MEHEHUN B TMPUPOJE; YMEHHUE BBIACIATH CYIIECTBEHHbBIE
NPU3HAKU: BUJOB, OMOT€OI[EHO30B, SKOCUCTEM U OHUOChephl, CTAOMIN3UPYIOLIETO,
JBIDKYILETO W Pa3phIBAIOIIETO E€CTECTBEHHOro O0TOOpa, aionaTpUuecKoro H
CUMIATPUYECKOTO BUA000pA30BaHUs, BIUSHUS ABWXKYIIMX CHUJ HBOJIOLMU Ha
reHO(QOH TMOMYJISALUUN, MPUCIOCOOICHHOCTH OPraHU3MOB K Cpelae OOuTaHWMs,
yepe10BaHMs HaINIPaBICHHU YBOJIIOLUH, KPyTOBOPOTA BEIIECTB U MOTOKA YHEPTHU B
HKOCHCTEMAX; YMEHUE YCTaHABIUBAThH B3aMMOCBSI3U MEX/1y MPOLIECCaMU IBOJIIOLINY,
JIBUOKYIIMMH CHJIAMU aHTPOINOTeHe3a, KOMIIOHEHTAMH Pa3IUYHbIX 3KOCUCTEM U
nprcrnoco0JIeHUIMU K HUIM OPTaHU3MOB;

YMEHUE  BBISBIATH  OTJIMYUTENbHBIE  NPU3HAKUM  KHUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOMTaHUs, a0MOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB  SKOCHUCTEM, B3aMMOCBS3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX H3MEHEHHH B OSKOCHCTEMaxX CBOEM MECTHOCTH; YyMEHHUE
UCTIOJIb30BAaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTUYECKYI0 TEPMHUHOJIOTUIO U
CHUMBOJIMKY JJISl I0Ka3aTeIbCTBA POJICTBA OPTaHM3MOB PA3HBIX CHCTEMATHUYECKHX
TPy, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl 0OUTaHus, €AMHCTBA YEIOBEYECKHUX Pac,
HEOOXOMMOCTH COXpPaHEHHs] MHOTOOOpa3us BHJIOB M JKOCHUCTEM KaK YCJIOBHUSA
COCYILIECTBOBAHUS TMPHUPOJBI M YEIOBEUECTBAa; YMEHHE pelaTh OHOJIOTUYECKHe
3aa4i, BBISIBIATH MPUYUHHO-CIEJICTBEHHBIE CBS3U MEXIY HCCIETyeMbIMU
OMOJIOTMYECKUMHU TPOLIECCaMU U SBJICHUSIMH, JENIaTh BBIBOJABI M MPOTHO3BI Ha
OCHOBaHMU TOJYYEHHBIX pE3yJbTaTOB; YMEHHE BBINOJHATH J1a0OpaTOpHbIE WU
MpakTHYECKUE padOThI, COOTIOIATh
npaBuiia npu paboTe ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TMPOBEPATh UX IKCHEPUMEHTATIHHBIMU
cpeactBamu, (OpMyIHpysl IIelib HCCIEIOBAaHUS, aHATU3UPOBATh IMOJIY4YECHHBIE
pe3yabTaThl U JeNIaTh BHIBOJIBI; YMEHHE YYaCTBOBATH B Y4EOHO-HUCCIIE0BATENBCKOM
paboTe MO OMOJIOTHH, IKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze IIKOJIbHBIX
HAy4YHBIX OOINECTB, M MyOJIMYHO MPEACTABIATH MOJYYCHHBbIE PE3ylbTaThbl Ha
YUYEHHUECKUX KOH(MEpeHLUsAX; yMEHHE OIIEHWBAaTh THUIIOTE3bl U TEOPUU O
NPOMCXOKACHUU KU3HHM, UEJIOBEKa U 4YEJIOBEYECKUX pac, O TNPUYMHAX,
MOCIEACTBUSIX U CIIOCO0aX MPeIO0TBPAIeHHsI TI100aIbHBIX U3MEHEHU B Onocdepe;
YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayuieil mpodeccuoHambHON
JESITETLHOCTH B 00J1aCTH OMOJIOTUH, KOJIOTHH, IPUPOJIOTIONB30BAHUS, METUIIHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPHUHAPHH, CEJIbCKOTO XO3sCTBa, MHIIEBON
IPOMBINIJICHHOCTH, YTJIyOJIATh TO3HABaTENbHBIM HWHTEpEC, HANpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOp  COOTBETCTBYIOLIEH  mpodeccun U MOPOAODKEHHUE



OnosIoTH4ecKoro oOpa3oBaHUsl B OPraHU3ALUSX CPEAHEr0 Mpo(hecCHOHATBHOTO U
BBICITIETO OOpa30BaHUAI.



TEMATHUYECKOE IINTAHUPOBAHUE 10 KJIACC

Kosun4vecTBOo 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3ie/ioB U TeM (mudposbie)
Ne ni/m KonTpoubnbie IIpakTnyeckue nporpamMmsl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsl

1 buoinorus kak Hayka 1
2 JKuBble cUCTEMBI U UX U3yYEHHE 2 3 buonorusa knerku 2

0.5
4 XumMuueckas opranuzanus kinerku 10 1 5 Crpoenue u GyHKINU KIETKU 8

2

OOMeH BelEeCTB U NPEBpaIllEeHUE YJHEPTUH B
6 9 1

KJIIETKE

HacnencrBennas ungopmanus u
7 9 0.5 peanuzanus e€ B KIIETKe
8 JKU3HEeHHEBIN UK KIIETKH 6 1 1
9 Crpoenue u pyakuuu opranuzmo 17 1.5 10

Pa3zMmHOXeHuE U pa3BuTHE OpraHu3mMoB 8 1.5

I'enernka — Hayka 0 HaCIEACTBEHHOCTH U
11 2 0.5  W3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HacleACTBEHHOCTH 10 1 13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU

6 1 14 I'eneruka uemoBeka 3 0.5



15 Cenexkuust opranu3mon 4 1 1
16 BuorexHonorus u cuarernyeckas ouonorus 4

17 PesepBHoe Bpems 1 1
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

102

13









IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KosnuuyectBo yacos
Ne HMara DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka Konrtpoabsnbsie IIpakTnueckme
n/m Bcero u3ydyeHus:  oOpa3oBaTesIbHbIE pecypchl padoTshI padoTsI

buosornsa kak KoMIuiekcHas
HayKa U KaK

1 1 https://resh.edu.ru/https://myschool.edu.ru/ 4acTh COBpeMEHHOTO O0IIIECTBA

JKuBEBIE CUCTEMEBI U UX

2 1 https://myschool.edu.ru/
CBOMICTBA

YpoBHEBas opranu3anus

3 1 https://myschool.edu.ru/
SKUBBIX CUCTEM

Hcropus oTkpsITHA U

4 W3YyUYEHUS KIETKH. 1 https://myschool.edu.ru/

Knerounas Teopus

MeTo1b1 MOJIEKYISIPHOU U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas pabora
«M3y4eHne MeTo10B KJIIETOYHOU
O6uonorun
5 1 0.5 https://myschool.edu.ru/
(xpomarorpadusi, 3nexTpodopes,
nudepeHraIbHOe
HeHTpuyrupoBaHue,
[TLIP)»




10

11

12

XuMuyeckuii coctaB 1

KIICTKHU

MuHepalibHbIE BELIECTBA

KJIETKH, UX OMOJIOTHYECKast

poJb
OpraHuyeckre BeecTBa KIeTKH
— OEIKU.

JlaGopaTtopHnast pabota

1 0.5
«O0bHapyxeHue OCJIKOB C IOMOIIIBIO
Ka4eCTBEHHBIX PEAKIIHI»

CgoiicTBa, K1accupuKaus

1
1 QyHKIHH OEIIKOB
Opranuueckue BeniecTna
1
KJIETKH — YTJIEBOJIbI
OpraHuueckue BelecTBa
1
KJIETKH — JIMITH]IBI
HyxnenHoBBIE KACIIOTBL.
JHK u PHK.
JlaGopaTtopHnas pabota
«Hccnenosanue

HYKJICMHOBBIX KHUCJIOT,
BBIZICJIICHHBIX M3 KJICTOK pa3JIMYHbIX
OpTraHHU3MOB»

Crpoenue u GyHKIIHHA
AT®. JIpyrue

https://myschool.edu.ru/

1 https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

0.5 https://myschool.edu.ru/




13

14

15

16

17

18

19

HYKJIe03uATpu(OoCchaThI
(HT®)

CexBenupoBanue JIHK.

MeTo bl TeHOMHKH,
TPAHCKPUTITOMHUKH, IPOTECOMUKH

Meroas! CTPYKTYpHOI

onoJsioruu

Tune! KIETOK.

[IpokapuoTnueckas KieTka
CTpoeHue >yKapuoTHYECKOI
KJIETKH.
[TpakTuyeckas pabora

«3y4yeHne CBOMCTB KIETOYHON
MeMOpaHbI»

[ToBepxHOCTHBIN anmapat

1
KJIETKU
OnHoMeMOpaHHbIE OPTaHOUIbI
KJICTKH.
[IpakTuueckas padota
1 0.5

«3yueHne NBUKEHUS
LUTOIUIa3Mbl B PACTUTEIIbHBIX
KJIETKaX»

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




20

21

22

23

24

HOHyaBTOHOMHLIC OopraHOHU bl
KJICTKU: MUTOXOHIPHH,
TUTACTHIBI.

JlaGopaTtopHnas pabota

«Hcciaenosanue
IUIa3MOJIN3a u
JIeIa3MoIn3a B

PACTUTECIIBHBIX KIIECTKaXx)

KIICTKH

CpaBHuUTENbHAS XapaKTEPUCTHKA
KJIETOK 3YKapHOT.

JlaGopatopHas
pabota «3yueHue
CTPOCHUS KJIICTOK

PA3JIMYIHBIX OPraHU3MOB

AccuMuUIAIuA U
JCCUMUIISLINS — JTBE
CTOpPOHBI MeTabonu3Ma. THrbl
oOMeHa BeIIeCTB.
JlaGopatopHas pabota

«M3yyeHne KaTaauTHYECKON
aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WIIN
KaTaasbl)»

1 0.5

https://myschool.edu.ru/

HememOpanubie opraHousr 1

Crpoenue u pyHKnuu sgpa 1

1 0.5

https://myschool.edu.ru/

1 https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




25

26

27

28

29

30

31

DepMEHTAaTUBHBIN XapaKTep
pEaKUU KJIETOYHOTO
MeTabonu3ma.
JlaGopaTtopHnas pabota
«U3yuenne 1
(bepMEeHTAaTUBHOTO
pacuIeIuieHUs: IEPOKCUaa
BOJZIOPO/Ia B PACTUTEIbHBIX U
YKUBOTHBIX KJIETKAX)

benku-akTuBaTopsl U

1
OeTKU-UHTHOUTOPBHI
ABTOTpO(HBIN THIT 0OMEHa

1
BEILIECTB

®orocunTtes 1
XeMOCHHTE3.

JlaGopaTtopHnast pabota

«CpaBHEHHE IPOLIECCOB
(doToCHHTE3a U XEMOCHHTE32a»
AHa3poOHBIC OpraHu3MbL. Bubt
OpOXKEHUS.

JlaboparopHnas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS
U ObIXaHU»

AdpoOHBIE OPraHU3MBI.

Oranel SHEPreTUIECKOr0
oOMeHa

0.5 https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/

https://myschool.edu.ru/




32

33

34

35

36

37

38

39

OHeprust MeMOpPaHHOTO TPaIUeHTa
IIPOTOHOB.

Cunte3 AT®: paboTa mpoTOHHOU
AT®-cuHTa3b1

Peakunu MaTpuyHOTO

CHUHTC3a

Tpanckpunuusa —

MaTpuuHblii cuHTe3 PHK

Tpaucasiuus u e€ rTamnbl
Konuposanue

aMuUHOKHCIOT. Poiap 1
pubocoM B OMOCUHTE3E
Oenka

Opranuzanus reHoma y

IIPOKAPUOT U DYKAPUOT
MonexynspHbie
MEXaHU3MBI IKCIIPECCUU

T€HOB Y 3YKapHOT

Bupycsl — BHeKIIeTOUHBIE
(GOpMBI KU3HU U O0IHUTaTHBIC
Hapa3uThL.

[IpakTuueckas pabora
«Co3anre MoZIeNId BUPYCay»



40

41

42
43

44

45

46

47

48

BupycHsle 3a60neBanus

pacteHui

HanorexHnosoruu B

OHMOJIOTUN U MEIULIMHE

XpOMOCOMBI.
JlaGoparopHas pabota

TOTOBBIX MHUKpOIpEnapaTax»»

Tunsl knetok. Kapuokunes

JlaGopaTtopHnas pabota
«Ha0mronenne murosa B
KJIETKaX KOHYMKa KOpeIlKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

Peryn;{um[ KHU3HECHHOI'O

[UKJIa KJIETOK

OpraHusM Kak eIMHOE

LENIOE

TkaHu pacTeHUN.
JlaGoparopHas pabota

YeJI0oBeKa, JKUBOTHBIX,

JKu3HeHHBIN UK KIETKU

Matpuunsiii cunte3 JJHK

«M3yueHue XxpoMocoM Ha

Jlenenue KJIE€TKH — MUTO3

U IIATOKHUHES. 1

0.5

0.5



49

50

51

52
53
54

55

56

57

58

59

1 0.5
«M3yueHne TKaHel pacTEeHUI»
TkaHM )KUBOTHBIX U YEJIOBEKA.
JlaGopatopHas

1 0.5

pabota «/3ydyeHne TKaHeH KUBOTHBIX)

Opranbl. CUCTEMBI OPTaHOB.
JlaGopaTopHas
1 0.5
pabota «/3y4eHre opraHOB IIBETKOBOTO
pacTeHHsI»

Omnopa Tena opraHu3MoB
JIBrb>KeHUE OPraHU3MOB

[Iutanue opraHu3mMoB

ITnTanne Mo3BOHOYHBIX JKUBOTHBIX.
1

HI/II_L[eBapI/ITeJII:HaSI CHUCTEMaA YCJIOBCKA

JIpIXaHue OpPraHu3MOB
ITO3BOHOYHBIX
1

JKHUBOTHBIX U YCJIIOBCKA

TpaHcnopT BelEeCTB y

OpraHU3MOB

KpoBenocHas cucrema

MMO3BOHOYHBIX KUBOTHBIX B 1

YCIIO0BCKa

Jp1xanue



60
61

62

63

64

65

66
67

68

69

70

NmmyHHas cucrtema

YCJI0BCKa

Paznpaxumocts u

peryisinus y OpraHu3MoB

['ymopanbHas perymnsiuus u

JKHBOTHBIX U YE€JIOBCKA

DopMBI pa3MHOKECHUS

OpraHUu3MOB

I'amerorenes. O06pa3oBanue
" pa3BUTUC MTOJIOBBIX KJICTOK.
JlaGopaTopHas

CTPOEHHS TIOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOTpenaparax»

3akJiaJika OpraHoB M TKaHEH

Brinenenue y opranusmo 1

3amura y OpraHu3MoB 1
1

1

SHJOKpPUHHAs CUCTEMA 1
1

ITonoBoe pa3MHOXkeHUE 1
Merios 1

pabora «3yyenune 1

NunuBunyansHoe pazsutue |
OHTOT'CHE3

0.5

OpraHu3MOB —



71

72

73

74

75

76

M3 3apOAbIIICBLIX JTUCTKOB

Pocr 5 pa3BUTHE
KUBOTHBIX. JlabopaTopHas

pabota «BrisiBneHNE

IMPU3HAKOB CXOACTBA 3apo;u>1mep”1
IIO3BOHOYHBIX XXUBOTHBIX»

Pa3zMHOeHUE U pa3BUTHE PACTCHHUIA.
JlaGopaTopHas

pabora «CtpoeHue opraHoB 1 0.5 0.5

Pa3MHOXKEHUS BBICIIUX PACTEHUII»

Uctopus craHoBieHUs 1

Pa3BUTHA TCHCTUKH KakK

HAYKHU

OCHOBHBIE ITOHSITUS U CUMBOJIEI
TCHETHUKHU.

JlaGopaTtopHnas pabota

«/Ipo3oduna kak 00OBEKT
TCHETUYECKUX HUCCIICIOBAHUIT
3aKOHOMEPHOCTH HACIIEAOBAHUS
NPU3HAKOB.

MonorubpumHoe

"N3y4yeHue pe3yapTaToB
MOHOTHOPUIHOTO
CKpenuBanus y Apo30dunr"
[MuTonormyeckne OCHOBHI

MOHOTUOPHUIHOTO

1

ckpeuriBanue. [IpakTrueckas padbora



77

78

79

80

81

82

83

84

85

CKpCIIUBaHUA

AHanuzupyroniee

JOMUHHPOBAHUC

JurubpuiHoe CKpeuBaHue.
[IpakTuueckas pabora

JUTUOPUITHOTO CKPEIINBAHHSI
y 1p030(OUITBI

Ilutonoruueckue OCHOBBI

CKpCIIUBaHUA

CreruieHHOE HaCJIEZ0OBaHIE

NPU3HAKOB

XpOMOCOMHasI TEOpUS

HaCJICACTBCHHOCTH

I'eHoTHI Kak 1ieJI0CTHASA

CHUCTEMaA

['eneTnueckuii KOHTPOIb

pa3BUTHS PACTCHMUIA,
JKUBOTHBIX N YCJIOBCKA

N3MeHUYHNBOCTH MTPU3HAKOB.

ckpemnBanue. Henosnnoe 1

«3yueHue pe3yibTaToOB 1 0.5
TUTUOPUTHOTO 1

1

1

['eneruka mona 1



86

87

88

89

90

91

Bunpr namMeHUnBOCTH

MonudukanuonHas

HN3MEHYHUBOCTH

BapuauuoHHblii psii 1 BappallMOHHAS
KpHUBasl.
JlaGopatopHas pabota
«HccnenoBanne 3aKOHOMEPHOCTEN
1 0.5
MOAU(PUKAITMOHHON
n3MeH4uBOCTH. [TocTpoeHue
BAapUALIMOHHOTO psifa U
BAapUALIMOHHON KPUBOI»

I'eHOTMIIUECKAS N3MEHYHUBOCTb.

KoMOnHaTHBHAS N3MEHYHNBOCTE

MyTanoHHas H3MEHYHBOCTb.
[IpakTuueckas pabora

«MyTtanun y apo30¢puist

(Ha TOTOBBIX
MUKpOIIpenaparax)»
3aKOHOMEPHOCTH MYTaIl[HOHHOTO
nporecca.

DOUreHeTuKa 1M JIIUTEHOMHUKA
I'eHeTnka yenoBeka.

[IpakTruueckas padota



92

93

94

95

96

97

«CocTtaBieHue U aHaJau3 POAOCIOBHON»

MeToasl MeIUITMHCKOM

TCHECTUKHU

3HadcHUE MCHHHHHCKOﬁ T'CHCTUKU
B

MPEIOTBPALLICHUH U

JICUCHU N T'€HETUYECKHX 3a00JIeBaHMI

YCJI0OBCKa

OcHOBHbIE TOHATHUS
cenekuuu. JlaboparopHas
pabota «3y4yeHne copToB

KYJIBbTYPHBIX PACTCHHUH U
MOPOJT TOMAITHUX KUBOTHBIX)

MeToapl CeNeKIMOHHON pabOTHI.
JlaGopaTopHas

METOJIOB CEJICKITNH PACTCHHIN

JloCTHKEHMS CENIEKIIMN PACTCHUI
Y )KUBOTHBIX.

[IpakTuueckas pabora
«ITpuBHBKa pacTeHU»

CoxpaHeHue, u3y4eHue u

TCHETHYECKUX PECYPCOB
bruotexHonorus Kak HaykKa u
0Tpacib MPOU3BOCTBA.

pabora «3ydyenue

HUCITIOJIBb30BaHHUEC

1

1

0.5



98

«M3yueHne 00beKTOB OMOTEXHOIOTUI

OCHOBHBIE HaIIPaBJICHUS

99
CUHTETUYECKON OMOJIOrUHU
XpOMOCOMHAsI M TeHHas
100
WHXEHEpUs
MeaunHcKue
101
OHMOTEXHOJIOTHH
Pe3epBHBIii ypOK.
102

CUCTEMaTH3alus 3HaAaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

[TpakTuyeckas pabora

[ToBTOpeHme, 06001IEHNE,

102

3.5

1

1

13.5









YYEBHO-METO/JINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

* buonorus. buonornueckue cucremsl u mponeccsl, 10 kmacc/ Tepemos A.B.,
[TerpocoBa P.A., O01iecTBO ¢ orpaHuYeHHON 0TBETCTBEHHOCTHIO « MOL]

MHEMO3HNHA»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

Tepemos, IlerpocoBa: buonorus. 10-11 knaccel. buomornyeckuii CuCTeMbl U

IpOLECCHl. YTI. ypoBeHb. MeToanueckoe nocoodue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://myschool.edu.ru/; https://resh.edu.ru/






