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HOACHUTEJIBHAS 3AIIMCKA

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

VYyeOubiii npeamer «buonorus» yriyonénHoro ypoBHs uzyudenusa (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON oOnactu «EcTecTBeHHO-
HayuHble npeametb». CorimacHo mnojoxenusmM OI'OC COO mnpodunbHbie
yuyeOHbIe MpEAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABIIAIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01mM, cpeqHuM podeccHOHaIbHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIbIA W3 3TUX Y4YEOHBIX MPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOLIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOHM 00JIacTh HAyyHOTO 3HAHUS, CBS3aHHOIO ¢ OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencrtaBieHuE O
HeNMu M 3ajadax u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEP)KaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM UM TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHbIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKM Yy4yeOHOro Mpolecca,
BO3pAcCTHBIX OcoOeHHOocTel oOyuaromuxcsa. B mporpamme mo Ouosoruu
peanu30BaH MPUHIMUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpas3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPHUBACTCS
HAIPAaBJICHHOCTh Ha  MOCJENyIoliee pa3BUTHE OWMOJOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HA (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakXKe IMOKa3aHbl BO3MOXHOCTH Y4eOHOTO IMpeaMeTa
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO Kk TUTAHHPYEMBIM
JUYHOCTHBIM, METANpEeJIMETHBIM M TPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHUM OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4arouMxcs MO OCBOCHUIO COAEpkKaHHUS OWOJIOTMYECKOTO OOpa3oBaHMA Ha
YPOBHE CpeAHero o61ero 0opa3oBaHusl.

VY4eOnpiii npeameT «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUS
3aBepiIaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
pacmMpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJEKYISIPHOM U KJIETOYHOM OMOJIOTHUH, dMOPHUOIOTUM W OHOJOTHHM Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouoyioruyeckoro  oOpa3oBaHUsi B  By3aX M OpraHM3alldsiX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIKUMHUCS
COOTBETCTBYIOLIUX CHUCTEMATHYECKHX pPa3feoB OMOJOTMHM Ha YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 knaccax 3TH 3HaHHSA TOJy4arOT pa3zButhe. Taxk,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS PUKIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYUYEHHBIMU OOYYaIOUMMHUCS TPH U3YYECHHUH
bU3UKH, XUMUH, Teorpaduu 1 MaTEeMaTHUKH.

CtpykTypa mnporpamMmbl 1o yuyeOHOMYy mnpeamery "buomnorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M SBOJIOIMOHHBIA MMOAXOAbl K M3yUYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE JUIsl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, 3BOJIOIMHA OPTraHMYECKOTO MHUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro pa3zHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN DPA3BUTHSA, T€HETHUKUA U CEJICKI[MU, OMOTEXHOJOTUU U CHUHTETHYECKOU
OMOJIOTUH, AKTyaIM3UPYIOTCS 3HAaHUA OOYydYaroIIMXCsA MO OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kimacce wu3ydyaroTcs SBOJIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00y4JaromMUMHCs OMOJOTUYECKUX TEOPUIH M 3aKOHOB, HCH, MPUHIIUIIOB U MPaBHI,
JIe)KaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHHM, MHOTO0Opa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISAIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
MCCJIEIOBAHUSX B OMOJIOTHH, IPUKJIATHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[71s
pa3BUTUS M TOJJAEpPKAHUS HHTepeca OO0ydaromMXcsi K OHOJOTHMM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WJIM WHOW 00JlacTh OWOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apyOeKHBIX
YYEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJn€éHHOM ypOBHE —
OBJajicHuE  OOy4YarolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIHMOHAIbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra MW MPUOOpPETEeHUE YMEHHIt
MCII0JIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUU MHTEpECA K ONPENENEHHON 00acTH



npoeCCUOHANLHON JEATEeNIbHOCTH, CBS3aHHOM ¢ OWOJOTHMEW, WU K BBIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha
yIIyO0JIEHHOM YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIICYIONIUX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCSI CUCTEMbl OMOJIOTMYECKUX 3HAHHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIICMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O
CTPOCHHMHM, MHOTOO0Opa3Wh U OCOOEHHOCTSAX OHMOJIOTMYECKHX CHUCTeM (KJIeTKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHos3, ouocdepa); 0 BELAAIOIINXCS OTKPBITHAX
Y COBPEMEHHBIX UCCJIEIOBAHUAX B OUOJIOTHUH;

O03HAKOMJICHHE OOYyYalolmMUXCsd C METOJaMHU TO3HAHHUS KUBOW MPHUPOJIBIL:
UCCJIEOBATEILCKUMU  METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJSIPHOU W
KJIETOYHOM OHOJIOTHH, HMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TEHETHUKU W
CeJeKIIMM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHUH, TaJICOHTOJIOTHH,
DKOJIOTUM);  METOJIaMH  CAMOCTOSITEIbHOTO  MPOBEICHHUS  OMOJOTHYECKUX
UCCIe/0OBaHUNA B JlabopaTopud U B mpupojae (HaOIoaeHUE, HU3MEpEHUE,
AKCTIEPUMEHT, MOJICIIMPOBAHME);

OBJQJICHUE OOYYaIOIUMHCS  YMEHUSMHU: CaMOCTOATEIBHO  HaXOIUTh,
aHAJIM3UPOBATh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(POPMAIMIO; TOJbh30BAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CUMBOJIMKOM, YCTaHaBJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMHU
npoOJieMaM YeJOBeYeCTBa; OIEHWBATH IOCIEJICTBUS CBOEH JAESTENBHOCTH TIO
OTHOIICHUIO K OKPY)Kalollled NpUpPOAHOU cpelie, COOCTBEHHOMY 3I0pPOBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH U  COOJIIOJIaTh  MEpHI
npoGUIAKTUKH UHPEKIIMOHHBIX 3a00J1€BaHUM, MpaBUia MOBEACHUS B MPUPOJE U
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHbIC HAYUHBIE OTKPBHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y O0YYaIOIMIMUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEMH
B TMpoOIeCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMU U COBPEMEHHBIMH
MCCJICIOBAHUSIMU B OHWOJIOTUM, PEIIAEMBIMU €10 TMpoOJIeMaMH, METOJI0JIOTHUEH
OMOJIOTUYECKOTO UCCIIEIOBAHUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHUM, PEIICHHs] OMOIOTHYECKUX 3a/1a4, MOJACITUPOBAHMS OUOTOTHIECKUX
00BEKTOB U MPOIIECCOB;

BOCTIUTaHUE Y O0YyJarONINXcsi ICHHOCTHOTO OTHOMICHUS K KUBOW MPUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SIBIECHUSIM; (POPMHPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TpPaMOTHOCTH, OOMIeH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlMY €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  O0y4JalomMMUCS ~ KOMIETEHTHOCTH B PallMOHAITBHOM
MIPUPOAOIIONB30BaHUN (COOMIOIEHNE TPAaBWJI TOBEJCHUS B TPHUPOJIE, OXPAHBI
BHJIOB, PKOCHCTEM, OMOC(hEpHhI), COXpAaHEHUH COOCTBEHHOI'O 3/I0POBbS U 310POBBS



OKpyXKaromux Jojeid  (coOmrogeHuss Mep NOpoMIakTUKU — 3a00JeBaHMUIMA,
oOecrieueHrne OE30MAaCHOCTU KHU3HEACITETPHOCTH B UYPE3BBIYAWHBIX CHUTYaAIUSIX
OPUPOTHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEIHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  OoOydHarouuMmucs
WHIUBUAYaJIbHON oOpa3zoBaTeabHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCJIEyIONIEMY TMPO(ECCHOHATLHOMY CaMOOIPEAEIICEHUIO, B COOTBETCTBUU C
WHIUBUIYaJIbHBIMU UHTEPECAaMU U TIOTPEOHOCTSIMH PETHOHA.

OO611ee 4ncao YacoB, OTBEICHHBIX HA M3y4Y€HHE OUOJIOTMH Ha YIIIyOJIEHHOM
YpOBHE cpeliHero oluiero oopaszoBanusi, coctariseT 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHUs] OUOJIOTHUU
OCYHIECTBIISIETCSI ¢ YYETOM CHELM(PUKH €ro COAEp>KaHWs M HANpaBICHHOCTU Ha
OpoJOJKEHHE OMOJOrMYEecKOro Oo0pa3oBaHUs B OpraHU3alUSIX CpPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

O0s13aTeNbHBIM yCIIOBUEM MPU 00YUEHUU OMOJIOTUM HA YIITYOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJICHHUE JIA0OPATOPHBIX M TMpakTH4ecknX paboT. Takke ydactue
00y4aroNINXCcsi B BBHITIOJHEHHH MPOCKTHBIX U y4eOHO-UCCIIEIOBATEILCKUX padoT,
TEMaTHKa KOTOPBIX OMNpEAENSeTCS YYHTEJIeM Ha OCHOBE  HMMECIOIIUXCS
MaTepUAITBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOTHBIX YCIOBHA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMmsbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHas OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W H3y4yaeMble UMM IIPOOJIEMBI.
dOyHAaMEHTaJIbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECIOBAaHUS B
Ouoaoruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBsizanHble ¢ Ouonoruel. 3Ha4YeHHE OMOJIOTHU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIICTBE,
MPOMBIIUIEHHOCTH, OXPaHEe MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmumpl u cxembl: «CBsi3b OHMOJIOTHH C JIPYTUMH Haykamu», «Cucrtema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHW3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bnoreoneHoTudecknii), OmochepHsiii. Ilpomeccel, mnpoucxoaslue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKU >KUBOro. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromure )XuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3alNu.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3aMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOU. IlmanupoBanme oskcnepumenrta. [locraHoBka u
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabraToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuiel u cxembl: «OCHOBHBIE NpPU3HAKUA JKU3HWY», «buonornueckue
cucrembl», «CBOWCTBAa KHUBOM MAaTepUM», «YPOBHH OpPraHU3alMU KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI



OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3YUYEHUS )KUBON TIPUPOIBI.

O6opynoBanue:  ynabopaTopHoe  OOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckass padora «lcmonp30BaHUWE pPa3IUYHBIX METOJOB MpH
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIIMOHAIbHASI €IMHUIA JKUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Ilneiinen, P. BupxoB). OCHOBHBIE NOJIOKEHHUSI COBPEMEHHOW KJIETOYHOM
TEOpHHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHSI,
xpomatorpadusi, 371eKTpodope3, METOJ MEUEHbIX aTOMOB, au(depeHInanTsHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas Mukpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpersl: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HMcTopust pa3BUTHS METOJ0B MUKPOCKOITI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KIIETOK.

IIpakTuyeckass paodora «/3ydeHue METOAOB KJIETOYHOW OHMOJIOTUH
(xpomatorpadus, aektpodopes3, auddepeHIHAIbPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMHYECKU COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMHKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpPUTENS, pEAareHTa, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TETUIOpEryisiuu. MuHepalbHbIe BEIIeCTBa KIETKH, UX OHOJOTHYECKas
poJib. PoJib KATHOHOB U AaHUOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMUHOKHUCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl O6enkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsA3b. BTopuuHas, TpeTWyHas, YETBEPTUYHAS
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenkoB.
buonornueckue Qpynkuun 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapubl, OJIMTOCAXapUJIbl U MOJTUCAXAPUIBL.
O6umit mmaH cTpoeHuss U (PU3UKO-XMMHYECKHE CBOWMCTBA  YTIJIEBOJOB.
buonornyeckre pyHKIMH YIrII€BOIOB.

Jlunuaet. 'uapodunsHo-ruapodoOHbIe cBOMcTBA. Kitaccudukaius JIUMUA0B.
Tpurnuuepuasl, dochoaunuasl, BOCKU, cTepouabl. buonorumdeckue QyHKUUU
aunuaoB. O0IIHUe CBOMCTBA OUOJOTHYECKUX MEMOpaH — TeKY4eCTh, CHOCOOHOCTH K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.



Hyxnennossle kucinotel. [JHK n PHK. CrpoeHune HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun kommiementapHoctu. I[lpaBunio Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonornyeckue pynkiuu J[HK.
Buae PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbBIE TEPEHOCUYUKHU, UX (DYHKLIHH B
kietke. [pyeue mnykneozuompugocpamer (HT®D). Cexenupoanue JIHK.
Memoowl cenomuxu, mpancKpunmomuKu, nPoOmeoMuKHu.

CrpykrypHast Ouosiorus: OMoXuMHuueckue U Onou3ndYecKre HUCCiea0BaHuUs
cocTaBa MW TPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoiiekyl. Mooeruposanue
cmpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paHkiuH,
@. Conrep, C. IIpy3unep.

Huarpammel:  «PacnipenenieHue XMMHYECKHUX JJIEMEHTOB B HEXKUBOU
npupojae», «PacrnpeneneHne XuMHUYECKUX 3JIEMEHTOB B KUBOM NIPUPOIE».

Tabmumpl u cxembl: «llepuoamdeckas Tabaua XUMHUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtsa B cocTaBe OpPraHu3MoB», «CTpOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEeKYI
yraeBoJoB», «CTpoeHue MOJEKyJdl JUNUIoB», «HyKIenHOBBbIE KHUCIOTHI»,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py10BaHue.

JlaGopaTopHas padora «OOHapyxeHHe OEJIKOB C MOMOIIbI0 KaueCTBEHHBIX
peaKumn».

Jlaboparopnass  pabGora  «JccnemoBaHue — HYKJIEHMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIbHBIE 00pa30BaHMS KICTKH.

CrpoeHune nMpoKapuoTHISCKON KiIeTkH. KiaeTtounas cTeHka OakTepuil B apXen.
Oco0eHHOCTH CTpOeHUsS TeTepoTpodHON U aBTOTPO(PHONW MPOKAPUOTHIECCKUX
KJIETOK. MeCTO 1 poJib IPOKapUOT B OMOIIEHO3AX.

Crpoenue u G yHKIIMOHUPOBAHUE DYKapUOTUYECKOU KJIETKHU.
[nazmatnueckas wmemOpana (Turazmanemma).  CTpyKTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 IUIa3MaTHYECKYI0 MEMOpaHy: MacCUBHBIN
(mudy3us, obneru€nnas auddysus), aKTHUBHBIA (NMEPBUYHBIA W BTOPUUYHBIH
aKTUBHBIA TpaHcmopT). llomymponumnaemocts wmemOpanbl. Pabora Hatpuii-
KaJIMEBOTO Hacoca. DHJOIMTO3: MUHOUUTO3, (aromuTos. Jk3omuTo3. Kierounas
creHka. CTpykTypa U GyHKIMH KJIETOYHOU CTEHKU PACTEHUM, TpuOoB.

[urormaszma. [lutozons. [{utockener. [IBuxxkenre nurominasMbl. OpraHoubl
KieTku. OnHoMeMOpaHHbIE OpPraHOWAbl KJIETKHU: JHAOIUIa3MaTHYecKasi CeTh
(BIIC), anmapar ['onpaxu, JU30COMBI, UX CTpoeHHE U (YHKUUU. B3auMocBs3b



OJTHOMEMOpPAHHBIX OpPraHoONAOB KieTKU. CTpoeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus oenxos 6 IIIC. Cunre3 pacTBOpuUMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIIA3MATUYECKHM
petukyinyM. CekpeTopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosn pactutenbHbIX KieTok. Kierounslid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU:  MHUTOXOHIPHUHU,  IUIACTHBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHApUN W miuactui. I[lepBuunele,
BTOPUYHBIE U  CJIOXHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOIIMX  HYKApHOT.
XJ0pOMmIIacThl, XPOMOIJIACTHI, JIEHKOIIACTHI BBICIIUX PACTEHU.

HememOpannsie opranounbl kietku CtpoeHue u (QPyHKIMHA HEeMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pu6ocomsl. IIpomesxcymounvle Qunamenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBbIIIEUHbIE  KIETKU.
AKkmuno8ble KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KneTouHslit
neHtp. CTpoeHWe W JBWXKEHUE JKTYTUKOB U pECHUYEK. MUKpoTpyOOUKH
muTorasMel.  Llentpuons. benku, accoyuuposaunvie ¢ MukpoguiameHmamu u
muxkpompybouxamu. Momopmsie 6enxu.

SAnpo. O6onouka siapa, XpOMaTUH, KapuoIuiazMa, SJIPBIIIKA, KX CTPOCHUE U
bynkiuu. SAnepubiit OenkoBbli MaTpukc. IIpocTpaHcTBeHHOE pacmooKeHue
XpOMOCOM B uUHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoli 06onouku 68 mumose. AHoepHbiil
mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCTpamuun

IToptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuuer 1 cxembl: «CTpoeHHE SyKapUOTUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHHe  pacTUTENbHOM — KIeTku», «CTpoeHue
MUTOXOHJIPUNY, «SAapo», «CTpoeHrne NPOKaApUOTUYECKON KIETKI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTeprUaIbHBIX KIETOK.

JlabopaTtopnass pabGora «l3yueHne CTpOEHUS KIETOK Pa3IUYHBIX
OpraHU3MOBY.

IIpakTuueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpaHbI».

JlaGopaTropHasi padora «liccrnenoBaHue IUIa3MoJiM3a W JI€TUIa3MOJIM3a B
PACTUTEIbHBIX KIETKAX).

IlpakTuueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIUIA3Mbl B
PACTUTEIbHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMPeBpPallieHUE JHEPIrUU B KJIEeTKe

AccUMWISIIIMA U AUCCUMMIIALINS — JIBE CTOPOHBI MeTabosin3Ma. Turbl oOMeHa
BEILIECTB: aBTOTPO(DHBIM U rerepoTpodHbil. YuacTue Kuciopoja B OOMEHHBIX
mpoiieccax. OJHepreTuyeckoe oOecrnedueHue KieTku: mnpespamienue ATD B



oOMeHHbIX Tmpoueccax. DepMEHTAaTUBHBIA XapakTep peakuud KJIETOYHOTO
Metabonuzma. DepMeHTh, HUX CTpPOCHHE, CBONCTBA U MEXaHM3M JECHUCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTU (HepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

IlepBuYHBII CHUHTE3 OpPraHUYECKUX BELIECTB B KiIeTKe. PDOTOCUHTES.
AHOKcueeHHblll U OKCcueeHHbll gomocunme3 y odaxkmepuii. Ceemocodouparoujue
nuSMeHmol U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIUIacTOB B MPOLECCE
¢otocunTesa. CetoBast U TeMHOBas pazbl. Pomoovixanue, Cs., Cs. u CAM-munut
gomocunmesa. IlpogykTuBHOCTh (DOTOCHMHTE3a. BiusiHue paznuyHbIX (HaKTOPOB
Ha CKOpOCTh (oTOCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUUIUpYyIOIe OaKkTepuH, Kene300aKTepuu, cepoOaKTepuu, BOJAOPOJIHBIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3a.

Ana’poOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUss U HUX
UCIIOJIb30BAaHUE YEJTOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AnpobHBIE OpraHu3MBl. Orarbl DHEPreTUYECKOro oOMeHa.
[loaroToBuTtenbHbIH 3TaM. ['MHKOIN3 — GECKUCIOPOAHOE PACHICTNIEHHUE TITFOKO3HI.

buonoruyeckoe okucieHre, WK KIETOUYHOE AbixaHue. Poiab MUTOXOHIpHil B
nporeccax Ouosnorudeckoro okucienus. Lluknuueckue peakuuu. OKUCIUTEIHLHOE
dbochopunupoBanue. Dnepeus membpannozo epaduenma npomonos. Cunmes
AT®D: paboma npomonnoti ATD-cummaswi. llpenmyinecTBa a’poOHOr0 MYyTH
oOMeHa BelecTB nepe aHadpoOHBIM. D(PHEKTUBHOCTD SHEPTETUIECKOT0 OOMEHA.

JdeMoHCcTpamuun

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

Tabmumpl 1 cxeMbl: «@OTOCHHTE3Y, « IHEPreTHICCKUN 00MeH», «buocuHTe3
6enka», «Ctpoenue hepMeHTa», «XEeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE MJIs MPUTOTOBIICHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas  pabdora «/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlaGopaTtopnas padora «U3yueHue ¢GEepMEHTATHBHOTO paACHICTUICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIbHBIX U KUBOTHBIX KIETKAX).

JlaGopaTtopHas pabdora «CpaBHeHue mporeccoB (orocuHTe3a
XEMOCHHTE3a.

JlabopaTopHas pabdora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus €€ B KJIeTKe

Peakuuu MatpuuHoro cuuresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpu4yHOro cuHTte3a. Peanuzanus HacnencTBeHHOW mHpopmanuuu. ['eHeTnueckuit
KOJ, ero cBoucTBa. TpaHckpuniuss — MatpuuHblii cuHTe3 PHK. IlpuHummne



TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJIIEIBbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpaHcnopTHeix PHK B OnocunTese Oenka.
VYcnoBust Ouocunteza Oenka. KomgupoBanue amuHokucinor. Ponab pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmagnenusi o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U IYKapHoT. Perynsius akTUBHOCTH T€HOB y MpokapuoT. ['umoresa
oneponHa (®. XKako0, K. Mano). Monrekynsapuvie mexanuszmol IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2eHos. Perynsius 0OMeHHbIX
npoiieccoB B kieTke. Kietounslit romeocras.

Bupychl — HekneTounble (OpPMBI KU3HU U O0IUTaTHBIE mapa3uThl. CTpOCHHE
MPOCTHIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusneHHblIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupychbie 3a0oneBanusi yenoBeka, XUBOTHbIX, pacTenuil. CIINJ, COVID-
19, conmanbHble U METUIIMHCKUE MPOOJIEMBI.

Buoungopmamura: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUoI02UYecKux OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKHI.

Tabmumpl u cxembl: «buocunTte3 Oenkay, «['eHeTnueckuit Koa», «Bupycs,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHne MOJIENIA BUPYCay.

Tema 8. ’Kn3zHeHHBINH HUKJ KICTKH

Knerounsrii muki, ero mnepuoiasl u perynsamnus. WHrepdasza u MHUTO3.
Oco0eHHOCTH TIPOlIecCcoB, MpoTeKarmux B uHTEep(dasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTnueckuii  (MOCTMUTOTHUYECKHM),  CHHTETHYECKUUA U
MOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoabl HHTEp(Pa3bl.

Marpuussiii cunre3 JJHK — permmukanus. [Ipuaouner perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIEIbHOCTD.
Mexanusm permnkanuu JJTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIM HA0Op KICTKM — KapuoTun. JIUIUIOWIHBIA U
rarionIHbIA ~ HAOOphl  XpoMoOcoM. ['oMonoruuyneie XpomocoMbl. IlosoBble
XPOMOCOMBI.

Henenue knetkn — wMuTo3. CTraguu MHTO3a W TPOUCXOASIIUME B HUX
npoueccsl. Tunbl MuTo3a. KaproknHe3 u nuUTOKMHE3. buonorndeckoe 3HadyeHuUe
MHUTO3A.

Perynsinus mMuToTHMYEeCKOro IMKIa KiIeTKH. [Iporpammupyemasi KieTodyHas
rudesb — anornTos.

Knerounoe snpo, XxpoMocombl, (yHKIIMOHANIbHAsE T€HOMHKA. MexaHuzmol
nponugepayuu, ouggepenyuposxku, cmapenus u eubenu kiemox. «l{ugpposas
Kemkay — buourngopmamuyecxkue mooeiu HyHKYUOHUPOBAHUS KIIeMKIU.



JdeMoHcTpanuu

Tabmuipl U cxeMmbl: «OKU3HEHHBIN UK KIeTKu», «Murosy, «CtpoeHue
xpomocomy, «Pemmukanus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKponpenapaThl: «MHTO3 B KlIeTKax
KOpEUIKA JIYKa.

JlaGoparopHuasi padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHKpOIIpenaparax».

JlabopaTopHas padora «HabGmonenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. CTpoenue n pyHKINH OPraHUM3MOB

buonornueckoe paszHooOpaszue OpPraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH  CTpPOEHUS U JKU3HEACSTENbHOCTH  OJHOKJIETOUYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKIETOYHbIE TpPHUObI, OJHOKIETOYHBIE
BOJOPOCIH, ApyTrue NpoTUCThI. KoJIoHManbHbIE OpraHu3MBbl.

B3anMocBs3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHu, OpraHbl H
cucteMbl opraoB. OpraHusm Kak equHoe 1esnoe. ['omeocras.

Tkanu pactenuit. Tumbsl pacTUTENBHBIX TKaHeil: o0Opa3oBaTelibHAs,
NOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GyHKIHN ¥ pacTioNioKEHUs TKaHEH B OpraHax pacTCHUH.

TkaHu XUBOTHBIX U YeJOBEKAa. TUIIBI KUBOTHBIX TKAHEW: JIUTEIHAJIbHAS,
COEIMHUTENIbHAS, MbIleYHasi, HepBHasg. OCOOEHHOCTH CTpOeHHS, (PYHKIUN u
PAaCIIOJIOKEHHS TKAaHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T€HEpaTUBHbIE OpraHbl pacTteHuid. OpraHbel u
CHUCTEMBbI OPIraHOB )KUBOTHBIX U 4esioBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX J>KMBOTHBIX. HapyxHbIi W BHyTpeHHHH ckeneT. CTpoeHue u
THUIIBI COSAUHEHUS KOCTEN.

JIBmokeHue  opraHus3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OMIHOE, JKTYTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PACTECHMHIA:
TPONM3Mbl M HAcTUU. J[BM)KEHHME MHOI'OKJIETOYHBIX J>XMBOTHBIX M YEJIOBEKA:
MbleyHas cucreMa. Peduiekc. CkeneTHbie MBITIIIBI U UX padoTa.

[Iutanue opramm3zmoB. llornomenue BOABI, YIJEKUCIOTO Trasa W
MHHEPAJIBHBIX BELIECTB pacTeHUsIMU. lIuTtanue xuBOTHBIX. BHyTpHunonoctHoe u
BHYTPHUKIIETOUHOE TNulIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHelbl
MULIEBAPUTENIBHOTO TpakTa. [lumeBaputensHbie xenes3wl. llumeBapurenbHas
CHUCTEMA YEIIOBEKA.

Hpixanue oprann3MoB. Jlpixanue pactennii. J{prxanue wuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KokHOe npIxaHue. /[prxaTenpHas HOBEPXHOCTb.
XKabepHoe u nérouHoe ApixaHue. JIpixaHne MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCIIOKHEHUE CTPOCHUS JETKUX MO3BOHOYHBIX KMBOTHBIX.
JlpixaTenpHass cUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MJIeKONUTaromuX. Perynsius apixanus. JlpixateabHble 00bEMBI.



TpaHCOPT BELIECTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancnopt BemecTB y XKUBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHsbl.
KpoBenocHas cucrtemMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOJIIOLHUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOUYHBIX KMBOTHBIX. PaboTta
cepala U e€ perysiuus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranbel BblaeleHus. PuubTpanus,
cekpenusi U 00paTHOE BCACHIBAHME KAK MEXAHU3MbI PaOOThl OPraHOB BbIJECICHHUS.
CBs13b MOJOCTH TE€JA C KPOBEHOCHOM M BBIAECNMTENIBHON cucTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX U uesioBeka. [louku. CtpoeHne u (yHKIIMOHHUPOBAHUE
Hedpona. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amyra y OpraHu3MoB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CIOpbI
OakTepuid W WUCTHI TPOCTEHIIMX. 3aldTa Yy MHOTOKJIETOUYHBIX PAaCTCHUH.
Kytukyna. Cpeacrtsa nacCUBHOM M XUMUAYECKOM 3alIUThl. DUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3amura opranu3ma ot Oone3ned. MmyHHas cuctema udenoBeka. KieTouHslid u
TYMOpPAJIbHBI UMMYHHUTET. BpoXn€HHbIH U MNpHOOPEeTEHHBIN crerupuyecKui
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummynurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocte u  perymsauuss |y  OpraHu3sMoB. Paznpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxuMocTe U peryiasuus y
pacteHuii. PocToBeie BellecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediekTropHas peryisius y >KUBOTHbIX. HepBHas
cucTteMa U €€ OTIEeNbl. DBOJIOLHOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENBI TOJOBHOTO MO3ra MO3BOHOYHBIX >KHBOTHBIX. Peduexc u
pediekTopHas ayra. be3yciioBHBIC U YCIOBHBIE Pe(ICKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eWiCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DJHIOKPUHHOW cucTeM. [ mmoranamo-runodusapHas
cucTema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBinos.

Tabmuiet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociny, «baktepun», «lIpocteiimme», «Opranbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe
HacekoMmbIx», «Tkanu pacrenuit», «KopHeBble cuctembl», «CTpoeHue cTelms»,
«CTpoeHHEe JHUCTOBOM IMIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«ITumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BblienutenbHas cucteMay, «IHIOKpUHHAs cucteMa», «CTpPOCHHE MBIIIIIbIY,
«IMMyHHUTETY, «KHUI1euHonoa0CTHRIEY, «CxemMa  mnATaHUSI  PACTCHUI»,



«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHuEe H0XAeBOro uepssi», «HepBHas
cuctreMa poeio», «HepBHas cuctema gsarymiku», «HepBHas — cuctema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBhHas — cuctema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOIpPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPACTeHHH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opyTI0BaHUE JJIsI IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTAaHUS PACTEHUM,
pacuierieHus Kpaxmana u OeJIKOB MMoJ [elcTBUEM (PepMEeHTOB, 000pyA0BaHUE NS
JEMOHCTpPAIlMA OMNBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTeIbHBIX JIBUKEHUN, MOJICTTU TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlaGoparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHS OpraHu3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dparMeHTanus, KJIOHUPOBAHHE.

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

[Ipen3aponpiiieBoe pazButhe. ['aMeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BI.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHuHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOO.IeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u mooderu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jemepmunuposeannoe u HedepmuHuposanHoe OpobaeHue. bracmyna, munvi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB U TKaHEH U3 3apOJAbIIIEBbIX JTUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHUSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'e€HOB. BiusHHe Ha 3>MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
(aKTOpOB OKpYKAalOIEeH Cpeibl.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubld mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U



MMO3BOHOYHBIX JKUBOTHBIX. DBHOJOrMYecKO€ 3HAYEHHE MPSIMOrO0 W HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B mpupoae. Tumbl pocta KUBOTHBIX. DakTOphl
PEryJsiliuM POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esoBeka. [leproapl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pEeTyJsIMA OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUSD», «Pa3MHOXEHHE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE 3BIJICHBI»,
«Pa3mHOxeHue ruapel», «Meito3», «XpomocoMmbl», «['amerorenes», «CTpoeHHE
ANIEKIIETKH U crepMaro3onja», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«PazButne NATYHIKA», «J[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pAacTEHUI», «KW3HEHHBIN UK
MOPCKOM  KamycTbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlabopaTopHas padora «/3yueHue cTpoeHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBIICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlaGoparopnass paGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hctopusi craHOBIEHHUS W pa3BUTHUS TEHETHMKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHbIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE =~ METOAbI  TCHETUKHU:  THOPUAOJIOTHYECKUM,  IMTOJIOTHYECKHUH,
MOJIEKYJISIPHO-TE€HETUYECKHM.

JdemoHcTpanumn



[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. .
Basuiios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuibl u cxeMbl: «MeToabl TeHeTUKNY», «CXeMbI CKpeIIUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3ust rudpUI0B MepBoro nokojieHus. [IpaBuno goMmuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH pacUleIUIeHusT NPHU3HaKoB. LluTosiormyeckre OCHOBBI
MOHOTHOPUIHOTO CKpeIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemuBanue. [IpomMexyTOUHbBIN XapakTep HaclaedOBaHUs.
Pacuiemnienre npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUU.

JuruOpuaHoe ckpeuuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. Huronornyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELIMBAHUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuemniieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TIeHamMu. XPpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OINPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBII M TreTeporaMmMeTHbIM Ioj. ['eHeTmyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMonencTsue HeauIeNIbHbIX TI'€HOB.
Komnniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHIT KOHTPOJb PA3BUTHSA PACTCHUM, >XUBOTHBIX M YEJIOBEKa, a
Takke (HU3MOJOTHUECKHX TMPOIECCOB, MOBEACHUS W KOTHUTUBHBIX ()YHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHeTHYecKue acmheKThl KOHTPOINA U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akOoHBI MeHaenss», « TpeTuil 3akoH
Meunnens», «AHanu3Upylollee CcKpelnBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjJedoBaHWE NPU3HAKOB Yy aApo3oduibly, «['eHeTnka momay,
«Kapuotunn  denomeka», «Kapuotun apozodunb», «KapuoTtum OTHIBD,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'EHOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMM 3aKOHOB €IUHO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHWSI W PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A
JEMOHCTpALN CUEIJIEHHOIO0 HACIEAOBAaHMs IPU3HAKOB, CBETOBOW MMKPOCKOIL,
MHUKporipenapart: «J[po3odumnay.



IIpakTuueckass padora «l3yueHwe pe3yibTaTOB MOHOTHOPUIHOTO
CKpEIIMBAaHUS Y APO30(PUITBD».

IIpakTnueckas  pabdora  «M3ydeHue  pe3yabTaToB  AUTHOPUAHOIO
CKpEIIMBAaHUS Y APO30(PUITBD.

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHpoBaHUM (EHOTHIIA.
N3MenunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buibl
W3MEHUMBOCTH : HCHACJICACTBECHHAS M HACJICICTBCHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (oOpMUpPOBAHUU
MOAU(PUKALMOHHON M3MeHunBocTH. Hopma peakiuu npusHaka. BapuanmoHHBIM
psan u BapuanmonHas kpuBasi (B. HMoranncen). CpoiicTBa MoaudUKaIIMOHHON
U3MEHYHUBOCTH.

I'enoTunuueckas M3MEeHUYMBOCTL. CBOMCTBA TE€HOTHIIMYECKOM M3MEHUYHMBOCTH.
Bunpl reHOTUTIMYECKOW N3MEHUMBOCTH: KOMOWHATHUBHAS, MyTallMOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. Melo3 M MOJOBOW TPOILIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHOM M3MEHUYMBOCTH B CO3JaHUHU
T€HETUYECKOr0 pa3HO0Opas3us B Mpejiesiax 0JTHOrO BU/A.

MyTalnimoHHas W3MEHYMBOCTb. BuIbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  WHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nurToriazMaTuyeckue myranuu. CoMaTHYeCcKHWe M TOJOBble MyTanuu. [IpuynHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHHAE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTUYECKUX PSII0B B
HacienctBeHHo m3MeHunBocTy (H.M. BaBwiioB). BHesaepHas W3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  INUCEHEMUYECKUX ¢Hakmopos 8
HACIe008aHUU U UBMEHYUBOCU (EeHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdeMoHCTpamuu

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

Tabmumer w  cxembl:  «Buapl  w3MeHUYMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTBY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeIOBeKay, «BUIbI MyTaIuiiy.

OGopynoBaHue: KMBbIE W TepOapHBIE 3K3eMIUISIPhl KOMHATHBIX PACTCHHM,
pucyHnk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUAMH H3MCHUUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HM3MEHYMBOCTH. IlOCTpOoeHHME BapHallMOHHOTO psja U
BAPHUALIMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtarmuu y aApo3oduisl  (Ha  TOTOBBIX
MHUKPOIIpEnapaTax).

Tema 14. I'eHeTnka 4yeji0BeKa

Kapuotun denoBeka. MexayHapojHas IMporpaMma HCCIEIOBaHHUS T€HOMA
yejmoBeka.  MeToapl  M3YyYE€HUsST T€HETMKM  YEJOBEKAa: TIEeHEaJOTMYECKHM,
OJTM3HEIIOBLIN, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJICKYJIAPHO-TEHE TUYECKHIA. CoBpemeHHoe OmpeIeIICHNE FeHOTHIIA:



MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIUPOBAHKUE, B TOM YHCIJIE C MOMOIIBIO
[11[P-ananu3a. HacnenctBeHHble 3a00€BaHuUs YeI0OBEKa. | €HHbIE K1 XPOMOCOMHBIE
00Ne3HH 4YeloBeKa. boJle3HM ¢ HAcHeICTBEHHOM MNpeapacnoioKeHHOCTHIO.
3HaYEeHHE MEIUIMHCKON T'€HETUKHU B MPEIOTBPALICHUH U JICUEHUU T€HETUUYECKUX
3a0oneBaHuil yenoBeka. MeauKo-reHeTHYecKoe KOHCYJIbTupoBaHue. CTBOJIOBbIE
KJIeTKU. [[OHSATHE «T€HEeTUYEeCKOro rpy3a». DTUYECKUE ACIEKThl UCCIEIOBAHUN B
00J1acT peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckrie ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJOBEKa K
br3UYeCKOMY U XUMUYECKOMY 3arpsi3HEHUIO OKpY’KaroIiei cpenbl. ['eHeTnueckas
MPEPACTIONOKEHHOCTh YEI0BEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuipl u cxembl: «KapuoTun yenoBekay, «MeTOAbl U3YYEHUS TC€HETUKH
yesioBeKay, «I eHeTnyeckue 3a001eBaHus YEIOBEKAY.

IIpakTuyeckas padora «CocTaBlIEHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Cenekuust OpraHu3MoB

JloMecTukaluss W CeNeKuus. 3apoXKJICHUE CEJIEKIUMM U JOMECTUKAIUU.
Yuenne H. U. BaBunoBa o IleHTpax mNpOUCXOXICHHS W MHOr000pa3us
KYJbTYPHBIX pacTeHui. Poib CeNeKIuu B CO3JaHUU COPTOB PACTEHUM W TOPOJ
KUBOTHBIX. CopT, moOpoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PAIOB B
HacneAcTBeHHOM wu3MeHunBoct H. WM. BaBwioBa, ero 3HaueHue Ui
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Ortanbl ~ KOMOWHAIIMOHHOM  CEJIEKIHUH. HcnbiTanue
NpOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
(deHoTHIa MOTOMCTBA ¥ OTOOP MO TeHOTUNTY ¢ nomoinbio ananmuza J{HK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJI  CEJICEKIIMOHHOW  paOoTHI.
PaguanmoHHbI 1 XUMHUYECKHN MYTAareHe3 Kak UICTOYHHK MyTallui y KYJbTYPHBIX
¢opm opranuzmoB. lcmonb30BaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekoMmOuHaHTHBIX JIHK 111 momydeHust ncxoaHoro Matepuaia sl CEIeKIIUH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpuBnnoBas ruopuan3aLus.
brnuskopoacTBeHHOE — CKpelnmuMBaHWeE, ~WiM  WHOpumuHTr.  HepoacTBeHHOE
CKpelIMBaHUE, WIW ayTOpuauHr. ['erepo3uc W ero mpuuuHbl. Vcmonws3oBaHue
rereposuca B ceneknuu. Otnanéunas rubpuamsanus. [Ipeogonenue Oecrutomus
MEXBUJIOBBIX THOPUIOB. JJOCTIIKEHUS CENEKIIUU PACTCHHUI U KUBOTHBIX. «3enéHas
DeBoONIOYULY.

CoxpaHeHue U M3y4YeHHE N'eHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKUX poAuYed i CO3JaHUsl  HOBBIX COPTOB W THOpPUAOB
CEIIbCKOXO3MCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u ynpaejeHue
2EHEeMUYECKUMU PecypCcamul CebCKOXO3AUCNEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeaAx YIyuueHus Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uHucie ¢ NPUMEHEeHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosvix uoeli U nepcneKmueHbIX MexHoI02UlL.

JdemoHcTpanumn



[Toptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /I. K. benses.

Tabnuibl v cxembl: «{eHTpBI TPOUCXOKIECHUS U MHOT000pa3usl KyJIbTyPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSIJOB B HACIEACTBEHHOW M3MEHYUBOCTHY,
«Metonbl cenexkuumny, «OTnanéunas ruopuauzanus», «MyTareHesy.

JlabopaTopHas padora «/3ydeHue COpTOB KyJIBTYPHBIX PACTEHUN U MOPOJ
JOMAIIIHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJEKIIUN PACTCHUI.

IIpakTueckas padora «lIpuBrUBKa pacTeHHI.

Ikekypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJIICKIMU PACTEHUU U
KHUBOTHBIX (Ha CENIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATEIbHBIA  Y4acTOK, B TEIJIMYHOE XO3SUCTBO, B J1A0OPAaTOPHUIO
arpOyHUBEPCUTETA WK HAYYHOTO LICHTPA)».

Tema 16. BuoTexH0JI0THS U CHHTETHYECKAsSI OMOJIOTUS

OOBEeKTHI, HCMHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBIC U TKAHEBBIC
KYJbTYpBHI, MHKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpaguuuonHas
OMOTEeXHOJIOTHS: XJICOONEUeHHE, TIONyYeHHE KHUCIOMOJIOUYHBIX  IPOJYKTOB,
BUHOJEIME. MukpoOuonornyeckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKUX
TexHoJyiorui. [Ipon3BoicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB II€JICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C ILIE€JIbIO MOJIYYEHUsS] OPTAaHU3MOB U X KOMIIOHEHTOB,
coJiep KallluX He BCTPEUAIOLIUECcs B MPUPOJIe OMOCUHTETUYECKHE ITyTH.

Knerounass unxeHepusi. MeTonbl KyJnbTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHBIX. Kpuobanku. ComaTtnueckass TruOpUIM3AIMS U COMATUYECKUM
smOpuoreHe3. lcmnonab3oBaHWE TAaIUIONAOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHLIX U NOJIUKIOHAILHBIX
anmumen 6 meouyurne. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKOHCTpyKIus
SAUIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTAUUU SJI€p KIIETOK.
Texnonoeuu 0300p0o8aeHs, KYTbIMUBUPOBAHUSL U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.

XpoMOcCOMHasi W TeHHas WHXEHepusa. VICKyCCTBEHHBIM CHUHTE3 T€Ha U
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHMsT UM MEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJOTUYECKHUE U ITUIECKUE TTPOOTIEMbI TEHHOW MHKEHEPHUH.

Menunuackue Ouotexnonoruu. [loctrenomuas mudposas meaunuaa. [11P-
qMarHocTuka. MeTaOoJIOMHBIN aHaln3, TEHOICHTPHYCCKUN aHalu3 IpoTeoMa
YEeJOBEKa I OLUEHKH COCTOSIHHMS €ro 310poBbs. VCmoyib30BaHHWE CTBOJIOBBIX
kietok. TapretHas Tepanusi paka. 3D-Ouounkenepuss nns  pa3pabOTKu
(GyHIaMEHTaTbHBIX OCHOB MEIHMIIMHCKHUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHE! COYETAaHHWEM TEXHOJOTHI TPEXMEPHOro OMONmpHHTUHTA U ckaddosauura
JUISL pELICHUS 3a7a4 NEPCOHAIM3UPOBAHHON METULIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C LEJIbI0 O0ECleuYeHHs] KOMOMHHUPOBAHHOU
3amuTel 0T BOo3Oynuteneid OPBU, ycraHoBieHHE MOJICKYISIPHBIX MEXaHU3MOB



¢ynakmmonupoBanusi PHK-comepskamux BUPYCOB, BBI3BIBAIOIIUX 0COOO OIMACHEIC
3a00JI€BaHUS YEJIOBEKA U KUBOTHBIX.
JdemoHcTpanumn
Tabmuier u cxembl: «Mcmonp30BaHUE MHUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOICTBEY, «KneTouHas nmxeHepus», «| eHHass HHKESHEPHUS».
JlabopaTopHas pa6ora «3yueHne 00bEeKTOB OMOTEXHOIOTHUI.
IIpakTuyeckas padora «lloaydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.
OKcKypeusi «bUOTEXHONOTHST — BaKHEWIIAs MPOW3BOAUTEIIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE IBOJIONMUOHHBIX NpeEICTABJICHUN B
0MoJIOTUH

OpomronmonHas Teopuss Y. JlapBuHa. IIpenanocbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIIMY BUI0B 10 Y. J[apBuHY (BhICOKasi HHTCHCUBHOCTD
Pa3MHOXKEHHS  OpraHM3MOB, HACJEJICTBEHHAs M3MEHUYMBOCTh, Ooprba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dsBomonun (CTD). HeltpanbHas
Teopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOpUH B POPMUPOBAHNH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdeMoHCcTpamuun

[Toptpetsl: Apucrorens, K. Jlunueit, K. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. lImansrayzen, Ix. Xonneitn, /. K.
benses.

Tabmuuer u cxembl: «Cuctema >kuBod mnpuponsl (mo K. Jluanaero)y,
«Jlecthumnia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (HopMUpPOBaHHS
IpUCIIOCOOJIEHU y pacTeHHd u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyra myremectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opMbl O60pHOBI
3a cymectBoBaHuey», «lloponbr romybeit», «MuorooOpaszue KyIbTypHBIX (hopm
KanycTb», «[1opoJibl TOMalIHUX JKUBOTHBIX», «CxemMa 00pa30BaHUsl HOBBIX BUJIOB
(mo Y. J[apBuny)», «CxemMa COOTHOLICHUS JBWXYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU TE€OPUU SBOTIOLIIY.

Tema 2. MUKPO3BOJIIOLMSA U €€ pe3yJIbTaThl

[Monynsinust Kak 3ieMeHTapHas equHula 3Boonrud. COBpEMEHHbIE METO/bI
OLICHKH T'€HETUYECKOr0 pa3HooOpa3usi U CTPYKTypbl nomyisiuuil. M3meHenue
reHopoHa TOMYISIIIUM  KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBIICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

OneMeHTapHble (PakTOpbl (IBUXKYIIME CHJIBI) 3BOJIONUU. MyTalUMOHHBIN
nporiecc. KomOunatuBHas u3MeH4YuBOCTh. [lpelid reHoB — ciyvailiHble
HEHANpABJIICHHBIE M3MEHEHHUS 4YacToT ajulesiell B momyisuusax. OQdexT
ocHoBarens. JIgpgpexm oOymuinounozo eopaviuka. CHudCEeHUe 2eHemuyecKo2o



paszHoobpaszus: npuuunvl u cieocmsus. Ilposenenue sghgpexma Opeiiha eenos 6
oonbwiux  u  manvlx  nonyaayusax.  Murpauuu.  M3onsuus  mOMYJISIMA:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIorHUecKas (penpoayKTUBHAS).

EctecTBeHHBIl 0TOOp — HampaBisAlmUN  (Qakrtop sBomonuu. DopMel
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIUWA, CTAaOWIM3UPYIOLIUN,  pa3pblIBAIOIIHMA
(nm3pynTuBHbIf). [lonoBoil oT00p. BO3HUMKHOBEHHE W HBOJIIOLUS COLMAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBEeHHME  MpuCnocOONeHu y  opraHuzMoB.  ApoMopdo3bl U
uauoananrtauuu. Ilpumepsl npucnocoOIeHui y OpraHu3MoOB: MOP(OJIOTHYECKHE,
¢usnonoruvyeckue,  OMOXUMHUYECKUE,  MNoBeAeHUeckrue.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKpo3Boitounu. M3onsiuua — kimodeBod ¢akrtop BupooOpazoBanus. [lytu u
CriocoObl BUJI000pa30BaHUS: aJIONIaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE (aKOJIOTHYECKOE), «MTHOBEHHOEY (monuIuIouAN3aus,
rubpuan3anus). J[muTeasHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponbp  »BoMrOnMOHHONW  OWONOTMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6rnopazHooOpasusi. MUKPOIBOIONMS U KOIBOJIOLHMS MMAPA3UTOB U UX
x03sieB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdeMoHCcTpamuun

IToptpetsl: C. C. UerBepukos, J. Malip.

Tabmuupel w cxembl: «MyTallMOHHAsT H3MEHYHBOCTHY, «llomynsinuronHas
CTpYKTypa Buza», «CxeMa MposBieHHs 3akoHa Xapau—BaitHOepray, «/[Bmwxkyime
CWJIBI HBOJIIOIIUNY, «DKOJIIOTHYECKash M3OJSAIUS MOMYJSAINA CEeBAaHCKON (openny,
«eorpadmyeckas M3ONANHUS  JTUCTBEHHUIIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JICHCTBUSL €CTECTBEHHOTO O0TOO0pa», «®PopMmbl OOpPHOBI 3a CYIECTBOBAHHE,
«apycTpruanbHbplil MenaHu3mM», «KuBble uckonaembiey», «lIokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonornueckue amanranuny», «llpucmoco0ieHHOCTh OpraHu3mMoB © €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoiinnkun», «CTpykTypa BHAa B
npupojzie», «Crnocodsl BuAoOOpa3zoBaHus», «l'eorpaduueckoe BUAOOOpa30BAHUE
TPEX BHUJOB JIAHJBIIICH», «IJKOJOTUYECKOE BHI000pA30BaHME BHUIOB CHUHUIDY,
«JTomumumoner pacteHuit», «KamycTHO-peeuHbIil THOPUTY.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIUHN HACEKOMBIX, Yydelia MTUIl |
3Bepell C MpuUMepamMu pa3IWYHBIX MPUCIOCOOJEHUHN, Yydena MTUIl U 3BEpeu
pa3HBIX BHJIOB, TrepOapuu pacTeHUH OJM3KUX BHUAOB, 0O0pa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIAY.



JlabopaTtopnas  paGora  «lIpucrocoOiieHuss  OpraHu3MOB U  UX
OTHOCHUTENbHAS LIEJIECO00Pa3ZHOCTDY.

JlabopaTtopnas paGora «CpaBHeHHE BHJIOB 1O MOP(POJIOTHYECKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust dBosonuu. llepexogubie  ¢GopMbl M (PUIOTCHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHsl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHJIEMUKU U PEITUKTBHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTUYECKUE METOAbl H3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opranbl M aTaBU3Mbl.  MOJEKYJIIPHO-TEHETUYECKHUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHe  METOJbl  HM3Y4YCHHUS  DBOJIIOIUU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM U SBOJIOIMS T€HOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, @. Mromiep, 3. [ 'ekkenb.

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONMTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedans»y,  «Punmodute»y,  «CemeHHBIE
NarnopoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI UEJIOBEKAa M IIWMIIaH3e», «l IaBHBIC
HaIPaBJICHHS SBOJIOHIY, «OO0II1e 3aKOHOMEPHOCTH SBOJIOIIHI.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUY HACEKOMBIX.

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

Hay4nple THUIOTE3bI MPOUCXOXKICHUS >KM3HUM Ha 3emie. AOuWoreHes u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['unore3a MOCTOAHHOTO CaMO3apOXKACHUS KU3HU U €€ ONTPOBEPKEHUE OornbITaMu O.
Penu, JI. Cnanmnannanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4EeCKOU 3BOJIIOLIUU. [InanerapHas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONHUSA. AOHOTCHHBIM CHHTE3
OpraHM4eckux BemecTB nu3 Heopranmdeckux. Ompir C. Mumnepa u I'. IOpwm.
O6pazoBanne mnoauMepoB u3 MoHoOMepoB. KoanepBatHas rumnore3a A. .



OmnapuHa, runoresa nepBudHoro Oymnbona [[x. XongelHa, reHeTHUecKas TUoTes3a
I'. Mémnepa. Pu6o3umsl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HNcropus 3emmm u Meronel €€ wu3ydyeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOcUTENbHAsT U aOCOJIIOTHAS
rE€OXPOHOJIOTHS. ['€0XpOHOIOrHYECcKas IIKaa: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanensie stambl opraHudeckor 3BoJiroLMU. [losiBiieHME ©  ABOMIOLMUA
MEPBBIX KIETOK. DBoMIoNUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemMeHHble MUKPOOHBIE OMOIIEHKH KaK aHaJjor MEepBbIX Ha 3emiie COOOLIECTB.
CrpomatonuTsl. [TpokapuoThl U 3yKapuOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIIMOHHOE POUCXOKIACHHUE
BUpPYCOB. [IpOMCXOXKJ€HME MHOTOKIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUU BbICHIMX pacTeHuil. OCHOBHbBIE apoMOP(O3bI
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHMe UMM cymu. CeMeHHble pacTeHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHH.

OcCHOBHBIE 3Talbl 3BOJIOIMU KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
KUBOTHBIX. BeHnckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxaenue ampuouii u pentwinid. [IpouUCXOXIeHHE MIICKOTUTAIOMNX U
ntull. [lpunmun xmodyeBoro apomopdosa. OcBoeHHe O€ClO3BOHOYHBIMU |
IIO3BOHOYHBIMU )KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOTHYECKUX IMpoueccoB. [losBieHne W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBuUs U BIUSHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpaHHUsI — 3KOJIOTMYECKUE KPU3UCHI ITpouuioro. IIpuunnsl u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [IpoGraema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTeMa OpraHu4eckoro mupa. [IpuHIUIBI KiaccupuKauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Tlactep, . . Meunukos, A. U.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema ombita @. Penny», «Cxema onbita JI. ITactepa mo
M3YUYEHUIO CaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHWYECKOW  HBOJIONUNY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi 3BoOLMNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cumOuorenesa», «Cucrema >XUBOW mpupoabl», «CTpoeHuE BHUpPYCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE
pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO



Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullleuHOMONIOCTHBIEY,
«IInockue 4EpPBUY, «UEeHUCTOHOTHUEY, «PpI0OBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
MAJIEO030UCKOU dpe», «Pa3Butue )KU3HU B ME€3030MCKOM dpe», «Pa3BuTue )KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yy4e€la NTULl WU 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUUYECKUX COSIUHEHUM B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTICJIOBY.

IpakTnyeckas padora «M3ydeHne ocCOOCHHOCTEH CTPOEHMS TTO3BOHOUYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPHUU.

Cx0ACTBO YeNnoBeKa € )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEII0BEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIieHre OMOIOTUYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(TIPOKOHCYIIBI) ¥ pAaHHUE TOHTHUIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEePTalbCKUU
KaK BHUJ JIOJEH XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.

DBOJIIOIUSI COBPEMEHHOI'0 4ejioBeKa. EcTecTBEeHHBIH OTOOp B MOMYJISLUAX
yesoBeka. MyTalMoHHbIM mpoliecc W nojJuMopdusM. [lomynsiiMoHHbIE BOJIHBI,



npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apelidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMiuinHapHbple  MeToJbl B (usuueckoil  (OMOJIOTHYECKON)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYJsLUi. brocoluanbHble MCCIEAOBAHUS MPUPOABl YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeleT YeloBeKa M CKeJeT IIHMITaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay», «ITarbl IBOIIOLNHN YEIOBEKA», «Packl 4elIoBEKay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJbTYphl TMPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMBbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BeKa, MOJENb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEJIb KHUCTH YEJIOBEKa M KHCTH
HMIMMIIaH3€, MOJAEJIH TOPCa MPEAKOB YEIOBEKA.

JlabopaTopHass paGora «l3yueHue o0coOCHHOCTEH CTpPOCHHS CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTuuyeckas padora «3yueHne SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Ceseprona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B SKOJIOTHU:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe OKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. KOJOTHYECKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€W YEJIOBEYECTBA C Mpupoaoil. @opMuUpoOBaHHE
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn



[Moptpetsi: A. I'ymGonpar, K. @. Pynbe, H. A. Cesepios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxemsbl: «Pa3znensl skojgorumy», «Metonbl 3komorum», «Cxema
MOHUTOPHUHIA OKPYKaIOLEH Cpeb».

JlaGoparopuas padora «3yuenne METOJOB JKOJIOTUYECKUAX
HCCIIEIOBAHUNY.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBud. Kinaccudukanus
HKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponorenusie. O01ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. llpaBumio munumyma (K.
npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢akropsl. CBeT Kak sKosoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIEKTPAa HAa OPraHU3Mbl. DKOJOTUYECKHUE TPYIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHWIO K cBeTy. CHrHajgbHas poOJjb CBETa.
doTonepuoanu3M.

Temneparypa kak skosoruueckuit ¢dakrtop. JleiicTBue Temmnepatypsl Ha
opranu3Msbl. [loWKkuIOTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuil ¢akrop. IlpucnocobneHus pacreHuid K
noJiep>kaHuio BogHOro Oananca. Knaccudukanus pacTeHH MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMa.

Cpensl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3/YIIHAs, OYBEHHAs,
rIyOMHHAasT ~ TOJANOYBEHHAs, BHYTpHOpraHu3MeHHas.  Du3uko-xumMuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3moB. [IpucrnocoOneHuss OpraHu3sMoB K
KU3HU B Pa3HbBIX Cpelax.

buonornueckue putmbl. BHemHue M BHyTpeHHME puUTMBL. CyTOYHBIE U
rogu4yHbie pUTMbBL. [IpHUCTOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHUSAM
YCJIOBUH KU3HU.

XKuzuennole Gopmbel opranusmoB. lloHsTHe o0 Ku3HEHHOW (dopme.
XKuznenusie (GopMbI pacTEeHHI: 1epeBhs, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI KUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnyeckue  dakTopsl. Buner  OMOTHYECKHMX — B3aMMOJICHCTBHIA:
KOHKYpPEHLUS, XUITHUYECTBO, cuMOMO03 U ero ¢opmel. lapasutusm, kooneparus,
MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBO). Hetpodruueckue
B3aumMojelicTBus  (Tommueckue,  Qopudeckue, (pabpuueckue).  3HaUCHUE
OMOTHYECKUX B3aMMOACHCTBHI [JIsl CYLIECTBOBAaHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKITIOYECHHUS.

JdemoHcTpanumn

Tabmuubl U cxembl: «Okojorudyeckue Qakrops», «CBETOBOW CIEKTPY,
«ODKOJIOTMYECKUE TPYIIIBI )KUBOTHBIX MO OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOrMYECKHE aJanTaliu



KUBOTHBIX», «Cpeabl OOUTaHUS OpPraHU3MOBY», «DBHOJIOTUYECKUE PUTMBDY,
«Kuznennsie  Qopmbl  pacteHui», <« KusHeHHole (HOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOIO Jiecay, « IKOCUCTEMa XBOMHOIO jecay, «llenu
nutanusy, «XuiHudectBoy, «llapasutuzm», «Konkypenmus», «CumMOuosy,
«KoMmeHcanuzm».

O6GopynoBaHue: repOapuud pPacTeHUN W SKUBOTHBIX, MPUCIIOCOOTEHHBIX K
BIUSHUIO Pa3jIMYHbIX JKOJIOTMYECKUX (PaKTOpoB, repdapuu CBETONIOOUBBIX,
TEHEMIOOUBBIX U TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOMBBIC, TCHEIIOOWBBIE U
TEHEBBIHOCIIMBBIC KOMHATHBIE PACTEHUs, repOoapuu M KOJUICKIIMU TEIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacCTeHUM, dydesia NTUL U 3Bepel, repOapuu
pacTeHui, OTHOCSAIUXCS K Turpodutam, kcepoduram, mMe30huTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYII, KOJJIEKIIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repbapu M KOJUICKIIMM PACTCHHH ¢ JKUBOTHBIX, OOJANAIONIUX YepTaMu
MPUCTIOCOOJIGHHOCTH K CE30HHBIM M3MEHEHHSIM YCJIOBUU JKM3HU, repOoapuu u
KOJUICKIIUM PACTCHUN W KUBOTHBIX PA3JTUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKHX B3aUMOICHCTBUSX.

JlabopaTopHass padora «BbIsSBICHHE MPHUCIIOCOOJICHUI OPraHU3MOB K
BIIMSTHUIO CBETAY.

JlabopaTopHast padora «BbIsSBIEHHE TMPHUCIIOCOOJICHHN OpPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPBI.

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHH U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Ixos10rust BUJA0B U NOMYJISIIIH A

DKOJIOTUYECKHE XapaKTEPUCTUKHU MO YJISIIUY. [lonynsmust ~ Kak
Oouonorunyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPbEPOB U
0COOCHHOCTEH OMOJIOTHH BHIOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonysanuii. OCHOBHbIE TMOKa3aTeNM MOMYJSALHMH: YHUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasT MW II0JOBasg CTPYKTypa, pOXKAAEMOCTh, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTb, MUTPALUSL.

DKoJioruyeckasi CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH MOMYJISLHUU.
JluHaMKKa TONYJSIUU W €€ peryisinus. buoThyeckuil moTeHuuan MOMYJIAIUY.
MogenupoBanue JUHAMHUKYU NOnyasuud. KpuBbie pocta YMCIEHHOCTH MOMYISLHUU.
KpuBbie BbDKHMBaHUS. Perymisnus YWCICHHOCTH NOMYJSIUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTH. DKOJOTUUECKUE CTPATErUU BUIOB (I- U
K-ctparterun).

[lonsiTue 00 sKoJOrMYecKOd HuUle Buaa. MectooOutanue. MHoromepHas
MoJenb dKkosormyeckon Humm Jx.M. XartumHcona. Pa3mepbl 3KOI0rMYecKou
Huiu. [loTeHnnanbHas U peannu3oBaHHAs HUILIU.

Bun kak cucrema mnomynsiuuid. Apeansl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEAECHUSI W MUTrpalWil >KUBOTHBIX. buosormyeckue
WMHBA3UU YYKEPOJHBIX BUIOB.

JdemoHcTpanumn



[Moptper: dx. . XaTuynHCOH.

Tabmuibl M cXeMbl: «ODKOJOTHYECKHE XapaKTePUCTUKU TOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuu», «Bo3pacTHble  mupamMuisl
nonynsiiuu», «CKOPOCTh  3aCeeHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranusMamMmn», «Mogenp 3kosiornueckor Humu k. M. Xatuunconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIMY KUBOTHBIX.

JlabopaTtopnas  paGora  «llpucmocoOneHuss ceMssH  pacTeHMM K
PaCCEJICHUION.

Tema 9. Jkos0rust co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexuay
opraHu3MaMu B OHOIEHO3E.

OkocucreMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHANTBHBIE
OJIOKM OpraHM3MOB B DKOCUCTEME: MPOJIYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbI 1 Wbl B 9KocucTeMax. KpyroBopoT BeIecTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeaud  JIKOCUCTEeMBbl. buomacca u  mpoayKuMs.
DKOJIOTUYECKUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTUH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu.
HampaBnenHsle 3aKOHOMEpHBIE CMEHBI COOOIIEeCTB — cykieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM M HX NIPUYUHBI. AHTpPONOT€HHBIE BO3ACHCTBHUS Ha
cykneccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

[IpupoaHbIie 3KOCUCTEMBI. JKOcUcCmeMbl 03Ep U peK. IKocucmemuvl Mopeu u
oKeanos. IKocucmemvl myHOp, 1eco8, cmeneu, NyCmvlib.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrpo3KOcHCTEMA. ATpoIEeH03. Paznuuus
MEXIy aHTPOIOT€HHBIMU U MIPUPOIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
biaopa u dayna. CunanTponmzamms Topojickod (ayHsl. buonorndyeckoe wu
X034iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
sKocuctemMax. Ponb kackadnozo 3ghghekma u 6u008-30uguxamopos (Kinouesvix
6U008) 6 QyHKyuUoHUposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTh OPTraHU3MOB, ONYJISIUUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIMOT€HHBIX BO3AEHCTBHIA.

Mexanusmuol 8030eticmeus 3aepA3HEHUU pPA3HBIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl  HKONO2UYECKO20  HOPMUPOBAHUSA  AHMPONO2EHHO20  8030€lCMEBUsL.
MeTtoa0J10rusi MOHUTOPUHTA €CTECTBEHHBIX U @aHTPOTIOT€HHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencau.
Tabmuupt u  cxembl:  «CTpykTypa  OWoOlleHO3a»,  «DKocUCTEMa

IIAPOKOIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jieca», «DyHKIIMOHATbHBIE



IPYIIbl OPraHU3MOB B 3KOcHCTEME», «KpyroBOpoT BEHIECTB B SKOCHCTEME,
«llenu nutanus (macTOUIHASI, TETPUTHAS)», «IKOJOTUUECKAs MUPAMUIA YUCET»,
«IKoJoruuecKas nmupaMujia Ouomacchly, «IKOJOTHYECKas MUpaMujia SHEPTUM,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIeHHE Jieca MOCe
noxapa», «9KOCHCTeMa 03€pa», «ArpoueHos3», «KpyroBopoT BelIECTB W HOTOK
SHEPIuM B arpoleHose», «[IpuMepsr ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHHM, KOJUIEKIIMM HACEKOMBIX, Yydelia MTHUI] U
3Bepei, repOapuu KyJbTYPHBIX U AUKOPACTYIIUX PACTEHUM, akBapUyM KaK MOJEIb
9KOCHUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pazHOOOpa3uss MEIKUX TMOUYBEHHBIX
YWICHUCTOHOTHX B PA3HBIX IKOCUCTEMAX.

IKCKypcusi «IDKCKypcUsi B TUIMHMYHBIA OHMOTEOIIeHO3 (B TyOpaBy, OEpe3HsK,
€IbHUK, Ha CYXO/I0JIbHBIN WU TTOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpCHUs B arpo’KoCHUCTeMy (Ha MoJje WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCUCTEMA

buochepa — obmemnanerapHas o6ojouka 3eMJM, T/I€ CYHIECTBYET WIH
CylllecTBOBasa XKU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax 2. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uochepsl u e€ coctan. JKupoe
BeIeCTBO Onocdephl U ero PyHKITUH.

3aKOHOMEPHOCTH cyliecTBoBaHUs Ouochepsl. OcobenHocTH O6nocdepnl Kak
ri106abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIECTB U OMOT€OXUMHUUYECKHE ITUKIIBI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Onocdepe.

3onanpHOCTh Onocdepsl. Ilonstne o Ouome. OCHOBHbIE OHWOMBI CYIIH:
TYH/pa, XBOWHBIE JieCca, CMEILIAHHbIE U IIUPOKOJIUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
yCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KiiMMar, pacTUTENbHBIA U )KUBOTHBIM
MHpP OMOMOB CYIIIH.

CtpykTypa u (GyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIx QyHKIUI.

JdemoHcTpanumn

[Toptpetsi: B. . Bepnaackuii, 3. 31occ.

Tabmuter u cxembl: «['eocdepsr 3emmny», «KpyroBopor azora B MmpHUpOIE»,
«Kpyrosopot yrinepoga B mpupone», «KpyroBopotr Kuciopoaa B HIPHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Ouombl cymmy, «KimMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanasii gec», «IIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « TponuyuecKkuii Jecy.

Oo6opynoBanue: repbapuu pacTeHHUA Pa3HBIX OMOMOB, KOJIJICKIIHH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJIOTUYECKHE KPHU3UChl W WX MPUYUHBL. Bo3agelicTBHe denoBeKa Ha
ouochepy. 3arpsizHeHHE BO3AYIIHOM cpeanl. OxpaHa BoO3ayxa. 3arps3HEHHE



BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIN M KMBOTHBIM Mup. OxpaHa
PacCTUTENIBHOIO M XUBOTHOTO Mupa. OCHOBHbIE NPUHIMUIBI OXpaHbl MPUPOJBIL.
Kpacusie xnHuru. Oco0Oo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranuyeckue cajpl U 300JI0TMYECKUE TTAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTUS YEJIOBEYECTBA W MPUPOJIBI.
PanvonanbHOE€  MPUPOJONONB30BAHME M COXpPaHEHHE  OHOJIOrMYECKOro
pazHooOpazust 3emau. OOImME 3aKOHOMEPHOCTH TIJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIE MMOCIIEICTBUS.

Pa3BuTne METOJOB MOHUTOPUHIA pPa3BUTHS OMNACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMoOAHUIO OMOENbHLIX U008 U dkocucmem. (OcHOBbI
IKopeaburumayuu dKocucmem U cnocob6o8 060pbOLl ¢  OUONOBPENCOCHUIMU.
Pexoncmpyxyusa mopckux u Hazemusix 3KOCUCHEM.

JdemoHcTpanumn

Tabmuupt u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsisHeHue mouBbl», «llapHukoBbli  3ddexT», «Ocobdo
OXpaHseMble IPUPOIAHBIE TEPPUTOPUNY», «MoOIeNN YyIPABISIEMOT0 MUPay.

O6opynoBanue: Qortorpadguu oxpaHsSEMbIX pacTeHUHW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTUU
BBIJICJICHBI CIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYaIOIUMHUCS POCCUMCKON
rpaXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTHYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS MPOTPAMMBbI 110 OMOJIOTHUHU JOCTUTAOTCS
B CIWHCTBE Y4YEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU ILIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEH MO3ULMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY M IMPABOIMOPSIKY, YEJIOBEKY TPyJa U CTaplIeMy IMOKOJICHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpeae.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YyueOHOro mpeameTra «buomorus»
JOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCSI PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allid OCHOBHBIX HAIPaBICHUM
BOCIIUTATENILHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M O0OS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;



CIIOCOOHOCTh  ONpPEAENATh COOCTBEHHYIO IIO3MIHMIO 1O OTHOIICHHIO K
ABJICHUSM COBPEMEHHOM )KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIOJIEH C Pa3HBIMHU YOEKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, T[I03HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIbHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Pomunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IPOIIJIOE U HACTOSIIIEE MHOMOHAIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHKEeHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHe OWMOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TIO3HAHWUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uzaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIIICHU;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢pusuuyeckoro BocnutaHusi, GopMHUpPOBaHHUSA KYJbTYPHI 310POBbSl U
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

MOHMMaHWE W pealn3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a KU3HU
(3mopoBoe  TMUTaHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpaBUI U HOPM,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas ¢uzndecKas



aKTHUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUJI UHIUBUAYAIBHOTO M  KOJJIEKTHBHOIO
0e301acHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM U HENPUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOIeHuUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOW W COLHUAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTb;

UHTEpEC K pas3nuHbiM cepam mpodeccroHanbHON AEATEILHOCTH, YMEHUE
COBepIlIaTh OCO3HAaHHBIM BbIOOp Oyaymeld mnpodeccud U Peau30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TUTAHBI,

TOTOBHOCTh M CIOCOOHOCTb K 0Opa3oBaHUI0 W €aMOOOpa3OBaHHUIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHUS;

TOBBIIICHUE YPOBHSI JKOJOTHYECKOM KYyJIbTYphl: MPUOOpPETEHHUE OIbITa
IUIAHUPOBAHUSA TMOCTYIIKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKpY’KaroUen Cpesl;

OCO3HaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble NTpPH HU3YYEHUH OHOJOTHUU
3HaHMSIT W YMEHUS TPU PEHICHUH TpPoO0JieM, CBS3aHHBIX C PpalMOHAIBHBIM
IPUPOIONIONIb30BaHNEM  (COONIO/IGHHE  TPaBHJI  TOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHJOB,
IKOCHUCTEM, OHOChephI);

AKTUBHOC HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE NPOTHO3MPOBATH HEOJIATONMPHUSATHBIE IKOJIOTHICCKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILATH UX;

HAJIU4HUE Pa3BUTOIO SKOJOTHMUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYpHI,
ombITa NeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABaTEIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOMN
MPaKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON NEATEIbHOCTH HKOJIOTHUECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHM M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O HA JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KakK CpeAcTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U IMO3HAHUS MUDPA;



MOHMMaHWEe crenupukn OWONOTMH Kak HayKd, OCO3HaHHs €€ poiau B
(OpMHUpPOBaHUHU PALMOHAIBHOIO HAYyYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOIO
MpPEACTaBICHUs 00 OKpY)XAlOUIEM MHpE KaK O €AMHCTBE MPHUPOAIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MTPHUPOJHBIX 3aKOHOMEPHOCTEH W pPEIIeHWH MpoOiIeM
COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISi COBPEMEHHON LMBUIN3AIUU:
oOecrieueHns: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pPecypcHble  MpOoOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTeH BBIXOJA U3 INIO0ANIbHBIX 3KOJOTMUECKUX MPOOJIEM U
o0OecrieyeHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAIlMOHAIBHOMY
UCTIOJB30BAaHUIO TPHUPOTHBIX PECYPCOB U (DOPMHPOBAHHMIO HOBBIX CTaHAApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMONYYCHHH OWOJIOTMYECKUX 3HAHUH B IENIAX
NOBBIIICHUs OOIIEH KYJNbTYpbhl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, Kak
COCTaBHOW YacTH ()YHKIIMOHAJIHHOW TPAMOTHOCTH OOydYaromuxcs, GopMUpyeMoil
NpY U3YYCHUU OMOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOJIOB TIO3HAHWSI, UCTIOIh3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHUS [JIs aHalu3a |
OOBSICHEHHMSI SIBICHUI OKPY)KAIOIIEr0 MHpPa M MPOUCXOASIINX B HEM W3MEHEHUH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
MMEIOIINXCS JAHHBIX C 1IeJIbIO MTOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJILHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHust npo6JieM B PeabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW [EATEIbHOCTH, FOTOBHOCTH OCYILECTBIATH
IPOEKTHYIO U UCCIIEIOBATENbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTHP K  HENPEPHIBHOMY  OOpa30BaHHIO H
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHOJIOTHU B
COOTBETCTBHUHU C KU3HEHHBIMU OTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUSA y4ueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PEHUS OO0YyJaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYUYHbIE MOHSITHS, OTpPaKaroIlue
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHENUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
uccleIoBaHue,  HaONMIOJEHUE,  HM3MEpPEHUEe, OKCHEPUMEHT U JpYyrue);
YHUBEpCalibHble y4deOHble JeicTBUA (IIO3HaBaTENbHbIE, KOMMYHUKATHUBHEIE,
PEryIsTUBHBIE), o0ecrnieunBaroIINe dbopmupoBaHue (G yHKIIMOHATBHOM
IPAMOTHOCTH W COLMAJIIBHOW KOMIETEHIMU OOYyYalollUXcs, CIOCOOHOCTh
oOy4arommxcs UCIIO0JIb30BaTh OCBOECHHBIE MEXKIUCHUILIMHAPHBIE,



MHUPOBO33pEHUYECKHE 3HAHWA W yHUBEpCaJbHble y4yeOHble JCHCTBUS B
[I03HABATEJILHOU U COLIMATIbHOU IPAKTUKE.

B pesynbrare wu3yyeHus OHOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpazoBanHuss y oOyuaromierocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHUBEpCAIbHBIC YUCOHBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIBHBIC yUeOHBIC
JCUCTBUS, PETYISATHBHBIC YHUBEpPCAJIbHBIC Y4YCOHBIC JEHCTBUS, COBMECTHAS
JeSITebHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CpPEIHETO OO0IIero
00pa3oBaHus JOJKHBI OTPAXKATh:

Osgiaienue YHHBepPCAJbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSITETFHO ~ (OPMYIHUPOBaTh M aKTyaJlIM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJh30BaTh MPH OCBOCHUM 3HAHWW TPUEMBI JIOTHUECKOTO MBIIIICHHS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuduKaIu, 0000IICHUs ), PACKPBIBATh CMBICIT
OMOJOTUYCCKUX TMOHATHN (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTAHABIIMBAThH
CBSI3H C JIPYTUMU TTOHATHUSIMU);

OTpENETATh 1ENH JACSITeTbHOCTH, 3alaBas TapaMeTpbl W KPUTEPHH HX
JTOCTHYKCHUS, COOTHOCUTH PE3yJIbTaThl JACITEILHOCTHU C IIOCTABICHHBIMHY IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHUS ISl O0BsICHEHUST (DAKTOB U SBJICHUM
KUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE pPaCCYX ACHHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PaCCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MO/ICJIbHBIE cpeacTBa IS MpeICTaBICHUS
CYILIECTBEHHBIX CBS3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTax, a
TaKkK€  MPOTHBOPEYMH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TMOCEACTBUH JCSITEIbHOCTH;

KOOPJIMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHUSX PEAIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0azoBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-MCCIIEIOBATEIbCKOW M TPOCKTHON eI TEILHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB PEIICHUS MTPAKTUICCKUX 33714, PUMEHEHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;



UCIIOJIB30BaTh pPa3IUYHble BUBl JESITEIBHOCTU 10 MOJIYyYEHUIO HOBOTO
3HAHMSI, €ro HHTEpPHpETaluH, NPeoOpa3OBaHMI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallUAX, B TOM YKCJIE MPU CO3[aHUU YYE€OHBIX U COLIMAIbHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSMU U METOJIAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JEeSATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CJIEJICTBEHHBIE CBSI3M M AaKTyaJU3MpOBaTh 3ajauy,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUus, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PELLICHUS;

aHAIM3UPOBATH TIOJIYYEHHbIE B XOJE pEIIeHUs 3aJadd  Pe3yJbTaThl,
KPUTHUYECKHU OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh 1EJICHANPABICHHBIA MOUCK TEpPEeHOca CPEeACTB U CIOcOo00B
JENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATENbHYIO M TNPAKTUYECKYIO O00JacTH
KU3HEJEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJEH, MpeJiaraTb OpUTrHHAIbHBIC MOAXOAbl U PEIICHHS,
CTaBUTH POOJIEMBI U 3aJ1a4H, IOMYCKAIOU[ME aTbTEePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MH(MOpPMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTepaTrype, OMOJIOTHYECKUX CJIOBapAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UPOBAThH
MH(GOPMAIIMIO PA3IUYHBIX BUAOB U (POPM IPENCTABICHUS, KPUTHUYECKH OIEHUBAThH
€€ JT0OCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTH;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4EeOHBIX
3a;ay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKAaTHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATh KYJIbTYpPy AaKTUBHOT'O MCIIOJIB30BAaHUS PA3INIHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
ouonornueckoil nHPopmauu (Cxembl, TpaduKy, AUarpamMMmbl, TaAOIHIIBI, PUCYHKH
H JIpyroe);

UCIIOJIb30BaTh HAY4YHbIM f3BIK B KadeCcTBE CpeACTBA HpU pabore C
Owonornyeckoit wWHPOpMANMEW: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (hopmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIB30BaTh M INpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpEICTBA
HarIJIAIHOCTH;

BJIAJ€Th  HABBIKAMU  pPACHO3HABAHUS U 3alUTBl  UH(OpMaLNH,
MH(pOpMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHHMKAIIMKU BO BCeX c(hepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WU JUCKYCCHUU MO CYIIECTBY OOCY>KJaeMoil TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBHITIOJIHEHUS TMpeajiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHI U COIIACOBAHHOCThH MO3UILIMKI JIPYTHX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHUS, MOHUMAaTh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHTYaIUH,
YMETh CMSTYaTh KOH(DIUKTH U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHUS M B3aUMOJECHUCTBUS, MOHUMATh
HAMEPEHUsl IPYTUX JIIO/ICH, MPOSBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHUPOBATH CBOM BO3PAKEHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIBHOU
paboTHI MPHU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh
NPUMCHCHHS TPYNIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yUeOHOM 3a/1a4u;

BBIOMpPATh TEMAaTUKy M METOJIbI COBMECTHBIX JEHCTBHUH C Y4YETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTHURA,;

NPUHUMATh IEJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHCTBHUSA 1O €€ JTOCTHXKEHHIO: COCTaBJIATH IIaH JIEHCTBUH,
pacrpenensaTh pojau ¢ Y4ETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboTHI;

OIICHUBAaTh KauyeCTBO CBOETO BKJAJa M KaXJOTO yYacTHHUKA KOMaHJIbI B
OOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE TIPOCKTHI, OIEHWBATh HJEH C TO3UIMA HOBU3HBI,
OPUTHHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIICCTBIISITh MMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCAIbHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopranusanms:

UCIIONIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MPOOJIEM U HX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYAITUsX;

BBIOMpAaTh HA OCHOBE OWOJOTHYECKUX 3HAHUN IIEJIEBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOWX JEHCTBUAX M MOCTYIKAaX MO OTHOIICHHWIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO0 OKPYKAIOIIHX;

CaMOCTOSITETILHO OCYIIECTBISTh TO3HABATEIBHYIO NIEATEILHOCTH, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIIUPOBATH COOCTBEHHBIE 3a7jaul B 00pa3oBaTeIbHOMN
JESTETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;

CaMOCTOSITETTLHO ~ COCTABJIATh IUTAH PEIICHUS TPOOJIeMBl €  Y4ETOM
HMMEIOIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHHH;



JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacIIMpATh paMKH Y4eOHOTO IpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;
JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb

3a peLICHHE;

OLICHMBATh NPUOOPETEHHBIHN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3PYIHULHMH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TNOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJa/JeTh  HAaBbIKAMU  [O3HABaTEJIBHOM  peQuieKCMH  Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HMX pe3yJbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUM JUIsl OLEHKU CHUTYallud, BbIOOpa
BEPHOTO PELIEHUS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPHUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS M IPYTrUX:

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

[IPUHUMATh MOTHMBBI M apryMEHTHl JAPYIMX IPU aHAIN3€ pPE3YyJIbTaTOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULMU JPYTOro 4eJI0BeKa.
INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pPE3yJabTaThl OCBOCHHS COACP)KAHUSA Y4YeOHOTrO IIpeaIMeTa
«buomorus» Ha yriayOJIEHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOecleueHue
npopuiabHOro  00yueHHs ~ oOydarommxcss  Omosormu. OHHM  BKIIIOYAOT:
cneruuyeckue sl OMOIIOTUM HAYYHbIC 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIL TIO
OCBOCHHIO, MHTEPIPETAIMHA U TPEOOPa30BAHUIO 3HAHUN, BUIBI JCATEIBHOCTU TIO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX MPUMEHEHUIO B PA3TUYHBIX YUCOHBIX, a TAaKKE B
pEaNbHBIX KU3HEHHBIX CUTyanusiX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI 1O
rojilaM U3y4eHusl.

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buomorus» B 10
K1acce JOIKHBI OTPAXKATh:

chOpMHUPOBAaHHOCTh 3HAHWKA O MECTe W POJU OHOJIOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUDA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH  TPOOJIeM  palMOHATHHOTO
MPUPOIOIIONB30BAHUSA, O BKIIAJIE POCCHICKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;



BJIAJICHUE CHCTEMON  OHMOJIOTMYECKHX 3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralomne ONOJOTMYECKUEe TEPMUHBI U TOHATUS (KU3Hb, KJIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPEryJiilus, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT W PAa3BUTHE), OMOJIOTMYECKHUE TEOPHUU
(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥  TNPOUCXOXKJCHHUS  KYJbTYPHBIX  pPacTeHHil),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TEPBOrO IMOKOJICHHS, PACIICTUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOro Hacienosanusa [.  Menzaens, TOMOJIOTMYECKUX psAOB B
HacJeICTBCHHOHU U3MCHYUBOCTHU H. n. Basuiosa), [IPUHIUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIAJICHWE OCHOBHBIMM METOJaMU HAyYHOT'O TO3HAHMUSI, HUCIIOIB3YEMBIX B
OMOJIOTMYECKUX HCCJICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaAOJI0/IEHUE, SKCIIEPUMEHT);

yYMEHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pACTEHMM, JKMBOTHBIX, YEJIOBEKAa, IIPOIIECCOB IKU3HEACITEIHLHOCTH,
MPOTEKAIIINX B OpraHU3Max PacTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BelecTB (MeTadou3M), MpPeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPOGHOTO U reTepoTPOPHOr0 TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCHUHTE3a,
MUTO3a, Mel03a, raMeToreHes3a, MOpUOreHes3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSL  opraHu3Ma  (OHTOTreHe3a),
B3aMMO/ICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

yMEHHE YCTaHaBIMBATh B3aUMOCBSI3U MEXAY OPTraHOMIaMHU KIETKH U UX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH U WX (QYHKIUSAMHU, MEXIY
opraHaMud W CHCTEMaMU OpPraHOB Yy pPAaCTCHHH, >KUBOTHBIX W 4YEJOBEKa M HX
GYHKIUAMHA, MEXAY CHUCTEMaMH OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY OdTaraMu
oOMeHa BENIECTB, ATaraMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BUTHSI, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpebl OOUTAHMUS;

YMEHUE BBIABISTh OTJIUYUTEIbHBIE MPU3HAKUA KUBBIX CUCTEM, B TOM YHUCIIE
pPacCTEHU, )KUBOTHBIX U YEIIOBEKA;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJOTHMYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTEIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKHUX TPYIIIL;

yMEHHUE peliaTh OMOJOTHUECKUE 3a/1a4H, BBISBISITH IPUUYUHHO-CIIEJICTBEHHBIE
CBSI3M MEX]TY UCCIIETYEMBbIMH OMOJIOTUYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, JCNIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUHU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMIOJNHATh J1a0OpaTOpHBIE W MpakTUYecKue paboThl, COOII0JATh
npaBuiia Mpu padoTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYOBAHUEM;



YMEHHE BBIIBUTATh THUIOTE3bI, TPOBEPATh UX IKCICPUMEHTATHHBIMU
cpeacTBamu, (GOpMYyIHpPYS UENb HCCIEAOBAaHWS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3YNIBTATHI U ICNIaTh BEIBOBL;

YMEHUE YYacTBOBAaTh B yueOHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYCHHBIE  pPEe3ylbTaThl Ha  yYCHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHWBAaTh JTUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIICJJOBAaHUN B

obnactu  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHKE, HANPABIEHHOE M3MEHEHHWE I'€HOMa M CO3/laHhE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oyayiier mpodeccuoHaIbHOM
JESATEIBPHOCTH B 00JIACTH OWOJIOTMH, MEJHUIIMHBI, OMOTEXHOJOTHH, BETCPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJIECHHOCTH, YIIAyOJasATh MO3HABATEIbHBIN
MHTEpEeC, HAIIPABJICHHBI Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUU U
NPOJOJKEHUE OHMOJIOTMYECKOr0 O00pa3oBaHUs B  OpraHU3alUsaX  CPEIHETO
po(eCCHOHAIBLHOTO M BBICIIET0 00pa30BaHUs.

[IpenmeTHBIC pe3yJabTaThl OCBOEHUsS ydeOHOro mpeamera «buomorums» B 11
K1acce JOJKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECTe W pOJIM OHWOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON
KapTUHBI MHUpPA, B TO3HAHWU 3aKOHOB TMPUPOJBI U PEIICHUU IKOJIOTHUYECKUX
npo0JieM dYeloBEeYeCTBA, a TaKKe B PEIIEHHH BOMPOCOB PallMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OHMOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET
OTpEJICICHUs] W TOHMMAaHHWE CYIIHOCTH OCHOBOMOJATaIONINX OWOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHE TEOPUHU
(aBomrononHas teopust Y. JlapBuHa, CUHTETUYECKAsT TEOPHS DBOJIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsSX U HampaBieHusx 3Boitonuu, B.1. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoapieBoro cxoxactea K. M. bopa), mpaBuna (mMunmmyma HO. Jlubuxa,
AKOJIOTMYECKON NupaMuabl 3HEprum), runoresbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BIIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOTO  IIO3HAHWS,
MCITIOJIb3yeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSIX )KUBBIX 00OBEKTOB M DKOCHCTEM
(omucanue, m3MepeHue, HaOIOJICHHEe, HKCIEPUMEHT), CIIOCOO0aMHU BBISIBICHHUS |
OIICHKHU aHTPOIIOTCHHBIX NM3MEHEHUN B PUPO/IE;

YMEHHE BBIJCIATh CYINICCTBCHHBIC TPU3HAKUA: BHUIOB, OMOTEOIICHO30B,
AKOCUCTEM U OHoc(ephl, CTAOMIM3UPYIOIIETO, JBIXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AIITOTIATPUIECKOTO u CUMIIATPHIECKOTO
BUI000PA30BaHUS, BIMSHUS JBIDKYIITUX CHJI SBOJIFOIMU HAa TEHO(DOH MOMYJISIINH,



MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpelie OOWTaHWsI, YepeOBaHUS HAIPABICHUN
ABOJTIOITNH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAHABIHMBATH B3aUMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMH aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3IUYHBIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OUMOTHYECKUX
KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B AKOCUCTEMAX CBOEH MECTHOCTH,;

YMEHHE HWCIIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YEJIOBCUCCTBA;

YMCHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJIHATh Ja0OpPaTOPHBIE M MPAKTUYECKHE pPabOTHI, COOIIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCICPUMEHTAIbLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEIOBaHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U J€NIaTh BHIBObL;

yMEHHE Y4YacTBOBaTh B yueOHO-HMCCIEIOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM U MEJUIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

yYMEHHE OIIEHUBATH TUIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIHEACTBUSX M CIOCO0aX MpeNOTBpAIICHUS
r100aabHBIX M3MEHEHUH B Ouocdepe;

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BHIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEeXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPTaHU3AIMUSAX CPEIHETO MPOQPECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Korpoasmsre | Tpaxtuseckue (uudgposbie)
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI pecypesI
1 buosnorus xak Hayka https://lesson.edu.ru/06/10
2 JKuBBIe cHCTEMBI M UX H3y4YEHUE https://lesson.edu.ru/06/10
3 Buonorus xnetkn 0.5 https://lesson.edu.ru/06/10
4 XuMHYecKasi OpraHu3anus KIeTKH 10 1 https://lesson.edu.ru/06/10
5 CtpoeHrie U QYHKIIH KIETKH 8 1 2 https://lesson.edu.ru/06/10
6 Sﬂiﬁi: BEILCCTR H Hpeppallicnye SHEpLut 3 9 1 https://lesson.edu.ru/06/10
7 HaCHeHCTBeHIfaﬂ MH(OpMAIA 1 9 1 0.5 https://lesson.edu.ru/06/10
peanuzanus e€ B KJIETKe
JKu3HEHHBIN MUK KICTKA 6 1 https://lesson.edu.ru/06/10
Crtpoenue u (yHKIIUHA OPTaHU3MOB 17 1 15 https://lesson.edu.ru/06/10
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15 https://lesson.edu.ru/06/10
11 Tetietiika — Hayka 0 HACIEACTBCHHOCTH I 2 0.5 https://lesson.edu.ru/06/10
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1 https://lesson.edu.ru/06/10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 https://lesson.edu.ru/06/10
14 I'eneTnka yenoBeka 3 0.5 https://lesson.edu.ru/06/10
15 Cenekuusi OpraHnu3MoB 4 1 1 https://lesson.edu.ru/06/10
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4 https://lesson.edu.ru/06/10
17 PesepBHOE Bpems 1 https://lesson.edu.ru/06/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 13
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11 KJIACC

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbIie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl

3

1 ApOAICHIC HupagBHTHe OBOMIORHOHHBIX 4 https://lesson.edu.ru/06/11
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 1 2 https://lesson.edu.ru/06/11
MakposBoatonus U €€ pe3yabTaThbl 6 https://lesson.edu.ru/06/11
IT

4 POMCXOICICHIE H PAsBITTHE KISHI Ha 15 1 15 https://lesson.edu.ru/06/11
3emiie

5 [IpoucxoxaeHue yenoBeka — aHTPOIIOTEHE3 10 1 https://lesson.edu.ru/06/11
DKOJIOTHS — HayKa O B3aWMOOTHOIIICHHUSX

6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 https://lesson.edu.ru/06/11
C OKpYXarollen cpenou
Opranusmsl 1 cpeia 0OUTaHUS 15 https://lesson.edu.ru/06/11
DKOJIOTHS BUJIOB U TIOYJISIIIHI 1 0.5 https://lesson.edu.ru/06/11
C) 0 .0

9 KOJIOTHA COODINECTB. FKONOTHHECKHE 12 1 0.5 https://lesson.edu.ru/06/11
CUCTEMBbI

10 buocdepa — rimobanbHas 3KocHCTEMA https://lesson.edu.ru/06/11

11 UenoBek U OKpyKarolas cpeaa 1 https://lesson.edu.ru/06/11

12 PesepBHOe Bpems https://lesson.edu.ru/06/11

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Bbuoino aK Ko €KCHas HayKa
1 HOJOTILL KA ROMILTCKCHAT HAYKA 1 1 https://lesson.edu.ru/06/10
KaK 4acTh COBPEMEHHOTO OOIIeCTBa
2 JKuBEIE CUCTEMEI U UX CBOMCTBA 1 https://lesson.edu.ru/06/10
VYpoBHEBAasT OpraHu3anus >KUBLIX
3 p p H 1 https://lesson.edu.ru/06/10
CUCTEM
HcTopus OTKPBITHUS M U3YYEHUS KIIETKH.
4 p P ya 1 https://lesson.edu.ru/06/10
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOU
ounonoruun. [IpakTraeckas padota
«V3ydeHre MeTOI0B KIETOYHOMI
5 i a 1 0.5 https://lesson.edu.ru/06/10
ounosoruu (xpoMarorpadus,
anekTpodopes, nuddepeHnuanpHoe
nentpudyruposanue, [TL[P)»
6 XHUMHYECKHI COCTaB KIETKH 1 https://lesson.edu.ru/06/10
MuHepabHBIE BEIIECTBA KISTKH, X
7 p H 1 https://lesson.edu.ru/06/10
OunoJslorHYecKas pojb
OpraHndecKue BenecTBa KISTKH —
oenku. JlaboparopHas padora
8 patop p 1 0.5 https://lesson.edu.ru/06/10
«OO0HapyxeHHne OeNIKOB C MOMOIIBIO
KaueCTBEHHBIX PEaKIUii»
CsoiicTBa, KiIacCUPUKALIH U KIUHA
9 (uca Py 1 https://lesson.edu.ru/06/10
0OenKoB
Oprann4ecKkue BEIIECTBA KIETKH —
10 p Hl 1 https://lesson.edu.ru/06/10
YTJI€BOIbI
11 Oprannyeckue BeecTBa KIeTKH — 1 https://lesson.edu.ru/06/10
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JIMITU ABI

12

Hyxneunossie kucnotsl. JJHK n PHK.
JlaboparopHnas padota «MccnenoBanme
HYKJICMHOBBIX KUCIIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMNYHBIX OPraHU3MOBY

0.5

https://lesson.edu.ru/06/10

13

Crpoenne u ¢pyakun ATD. [Ipyrue
nykneosuarpudocdarsr (HTD)

https://lesson.edu.ru/06/10

14

CexBenupoBanue [JHK. Meronapt
T€HOMHUKH, TPAHCKPUTITOMHKH,
MIPOTEOMUKH

https://lesson.edu.ru/06/10

15

MeTto1bl CTPYKTYpHOM OHOIOTUH

https://lesson.edu.ru/06/10

16

Tunel knerok. [IpokapuoTnueckas
KJIETKA

https://lesson.edu.ru/06/10

17

CtpoeHue s3yKapruoTHYECKOUN KIIETKHU.
[IpakTnueckas pabora «3ydyenue
CBOMWCTB KJICTOYHOW MEMOpaHbI»

0.5

https://lesson.edu.ru/06/10

18

[ToBepXHOCTHBIN anmapaT KJIETKH

https://lesson.edu.ru/06/10

19

OmHoMeMOpaHHBIE OPTaHOUABI KIICTKH.

[IpakTuueckas padota «3yueHue
JBUKEHUS [IUTOIUIa3Mbl B
PaCTUTEIBHBIX KIETKaX»

0.5

https://lesson.edu.ru/06/10

20

[TomyaBTOHOMHBIE OpTraHOUIBI KIETKU:
MUTOXOH/APUH, IJIACTHUIBI.
JlaboparopHas padota «MccnenoBanue
IJ1a3MOJIM3a U JETIa3MOJIN3a B
PACTUTENBHBIX KIETKaX)»

0.5

https://lesson.edu.ru/06/10

21

HeMeM6paHHLIe OpraHONUAbI KJICTKU

https://lesson.edu.ru/06/10

22

Crpoenue u GyHKIUH s71pa

https://lesson.edu.ru/06/10

23

CpaBHUTENbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHas
pabota «M3ydyeHue cTpoeHHs KIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5

https://lesson.edu.ru/06/10
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24

AcCCUMWISIIAA U TUCCUMUJISIIAS — JIBE
CTOpOHBI MeTaboan3Ma. Turber oOMeHa
BemecTB. JJaboparopHas pabota
«M3ydyeHne KaTaIuTUIECKON
aKTUBHOCTH (PEpMEHTOB (Ha MpUMeEpe
aMUJIa3bl WM KaTajasbl)»

https://lesson.edu.ru/06/10

25

@epMEeHTAaTUBHBIN XapakTep peaKuun
KJIETOYHOTO MeTaboJIm3Ma.
JlabopaTtopHnas pabora «3yuenue
(epMEeHTaTUBHOTO paCIIETICHUS
MEPOKCHU/Ia BOJIOPO/IA B PACTUTEILHBIX U
KUBOTHBIX KIIETKAX)

0.5

https://lesson.edu.ru/06/10

26

benku-aktuBatopsl 1 OeKu-
MHTUOUTOPBI

https://lesson.edu.ru/06/10

27

ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB

https://lesson.edu.ru/06/10

28

doTtocunTE3

https://lesson.edu.ru/06/10

29

XemocuHTe3. JlaboparopHas padoTa
«CpaBHeH#He mporieccoB GOTOCHHTE3A U
XEMOCHHTE32)

0.5

https://lesson.edu.ru/06/10

30

AnHa’poOHbIe opraHu3Mbl. Buib
opoxenus. JlabopatopHas pabora
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U
JIBIXaHUS»

https://lesson.edu.ru/06/10

31

AdpoOHBIE OpraHU3Mbl. JTaIbI
SHEPreTHYecKOro ooMeHa

https://lesson.edu.ru/06/10

32

DOHeprust MEMOpPaHHOT'O TpaIUeHTa
npoToHoB. Cunte3 AT®: paboTa
npoToHHOU AT®-cuHTa3bI

https://lesson.edu.ru/06/10

33

Peakiuu MaTpUYHOTO CHUHTE3a

https://lesson.edu.ru/06/10

34

TpaHckpumnus — MaTpUYHBIN CUHTE3
PHK

https://lesson.edu.ru/06/10

35

Tpancasauus u e€ srarbl

https://lesson.edu.ru/06/10
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KonupoBanue amunokuciot. Poib

36 https://lesson.edu.ru/06/10
pubocom B OuocuHTe3e Oenka

37 OpraH3aliis [EHOMA y HPOKApHOT 1 https://lesson.edu.ru/06/10
JYKapHoT

38 Moseiy IpHEIe MeXaHHIMEI https://lesson.edu.ru/06/10
IKCIIPECCUU TCHOB Y SYKApHUOT
Bupycbl — BHEKIIETOUHBIC (DOPMBI

39 PKHSHH 1 OOIHTATHBIC NAPAHTLL. 0.5 https://lesson.edu.ru/06/10
[IpakTnueckas pabora «Co3nanue
MOJICITH BUPYCa»

40 Bupycrere 3a60HeBaimﬂ HeNoncia, https://lesson.edu.ru/06/10
YKUBOTHBIX, PACTCHUN

41 Hasorexwonorui 8 GHoxormH i https://lesson.edu.ru/06/10
MEUIIHE

42 JKu3HEeHHBIN UK KJISTKH https://lesson.edu.ru/06/10

43 Martpuunsiii cuate3 JJTHK https://lesson.edu.ru/06/10
Xpomocowmsl. JlabopaTtopHas pabora

44 «/3ydeHre XpoMOCOM Ha TOTOBBIX 0.5 https://lesson.edu.ru/06/10
MHKpOIIpenapaTax»

45 JleneHue KICTKH — MHTO3 https://lesson.edu.ru/06/10
Tunsl kietok. Kapuokunes u
nutokunes. JlaboparopHas padora

46 «HaOmroneHre MyuTO3a B KJIeTKax 0.5 https://lesson.edu.ru/06/10
KOHYHMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax )

47 Perynsuus »kM3HEHHOTO LIMKJIA KIIETOK https://lesson.edu.ru/06/10

48 OpranusMm Kak €AMHOE LIEJI0e https://lesson.edu.ru/06/10

49 Traru pactemi. Ha60pa:1:0pHa)I . 0.5 https://lesson.edu.ru/06/10
pabota «/3ydueHue TkaHel pacTeHU»
TkaHu )KMBOTHBIX M Y€JIOBEKA.

50 JlaGopatopHas pabota «3yuenue 0.5 https://lesson.edu.ru/06/10

TKaHEH KMBOTHBIX»
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Opransl. CucTEMBI OPraHoB.

51 JlaboparopHas pabota «3yueHune 0.5 https://lesson.edu.ru/06/10
OpPraHOB I[BETKOBOT'O PACTEHUS
52 Omnopa Tena opraHu3MoB https://lesson.edu.ru/06/10
53 JIBU>KEeHME OpPraHu3MOB https://lesson.edu.ru/06/10
o4 [Intanue oprann3MoB https://lesson.edu.ru/06/10
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. httos://lesson.edu.ru/06/10
[MumeBapuTenbHas cucTeMa yeaoBeKa
56 JlpIxanue opraHu3MoB https://lesson.edu.ru/06/10
57 JIpIXaHWEe MO3BOHOYHBIX )KHBOTHBIX U httos:/lesson.edu.ru/06/10
YeJloBeKa
58 TpaHcOpT BEIIECTB y OPraHU3MOB https://lesson.edu.ru/06/10
59 KpoBeHnocHas cucrema no3BOHOYHBIX httos://lesson. edu.ru/06/10
YKUBOTHBIX U YEJIOBEKA
60 Brienenue y opraHusmMoB https://lesson.edu.ru/06/10
61 3ammTa y opraHu3MOoB https://lesson.edu.ru/06/10
62 NmMmyHHas cuctema deoBeka https://lesson.edu.ru/06/10
63 PasapaximocTs 1 perynsuis y https://lesson.edu.ru/06/10
OpraHu3MOB
I'ymopanbHas perymsuus u
64 SHJIOKPUHHAS CUCTEMA KUBOTHBIX U https://lesson.edu.ru/06/10
YeloBeKa
65 ®opMBbI pa3MHOKEHUSI OPTaHU3MOB https://lesson.edu.ru/06/10
66 [TonoBoe pa3MHOKEHHE https://lesson.edu.ru/06/10
67 Meiio3 https://lesson.edu.ru/06/10
I'ametorenes. O6pa3zoBaHue U pa3BUTHE
68 HonoBBIX KeTok. JlabopatopHas 0.5 https://lesson.edu.ru/06/10
pabota «M3ydyeHue CTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»
69 HumBnayanbioe passutie https://lesson.edu.ru/06/10

OpraHnu3MOB — OHTOI'CHE3
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70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIICBBIX JIMCTKOB

https://lesson.edu.ru/06/10

71

Poctru Pa3BUTUC )KNUBOTHBIX.
JlaboparopHas paboTa «BbIsBICHHE
MIPHU3HAKOB CXOJICTBA 3aPO/IbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

https://lesson.edu.ru/06/10

72

PasMHOkeHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas padota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICILIUX
pacTeHuin»

0.5

https://lesson.edu.ru/06/10

73

I/ICTOpI/Iﬂ CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKH KaK HayKN

https://lesson.edu.ru/06/10

74

OCHOBHBIE TOHATHUSI Y CHUMBOJIEI
renetuku. Jlabopatopnast pabota
«/po3oduna kak 00BEKT TEHETHIECKUX
HUCCIIEIOBAHUID)

0.5

https://lesson.edu.ru/06/10

75

3aKOHOMEPHOCTH HACJIeI0BaHUS
MpU3HAKOB. MOHOTHOpHTHOE
ckpemuBanue. [Ipaktuueckas padota
"N3ydyenue pe3yabpTaToB
MOHOTHOPUHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

https://lesson.edu.ru/06/10

76

HI/ITOJ'IOFI/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKPCIIUBAHUA

https://lesson.edu.ru/06/10

77

AHa.]'H/ISI/Ipy}OH_ICC CKPCIIMBAHHC.
Henonnoe JAOMHWHHPOBAHUC

https://lesson.edu.ru/06/10

78

JIurubpuiHoe CKpeluBaHue.
IIpaktnyeckas padora «M3yueHue
pe3yAbTaTOB IUTUOPUIHOTO
CKpPELIMBaHUA y APO30(PUIIB»

0.5

https://lesson.edu.ru/06/10

79

IluTomornueckrue 0CHOBEI
JTUTUOPUTHOTO CKPEUTUBAHUS

https://lesson.edu.ru/06/10

80

CHCHHCHHOC HacCJICAOBAHUC ITPU3HAKOB

https://lesson.edu.ru/06/10
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XpOMOCOMHasI TEOPUS

81 https://lesson.edu.ru/06/10
HACJICACTBEHHOCTH

82 ['eneruka nomna https://lesson.edu.ru/06/10

83 ['enoTum Kak menocTHas cucrema https://lesson.edu.ru/06/10

84 FeHeTHque CKHit KOHTPOITL PasBHTHS https://lesson.edu.ru/06/10
paCTEeHHIA, )KUBOTHBIX U YEJIOBEKA

85 HsMEHUHBOCTS MPH3HAKOB. Bit bt https://lesson.edu.ru/06/10
HM3MEHYUBOCTH

86 MonudukanoHHas U3BMEHYUBOCTh https://lesson.edu.ru/06/10
BaprannonHsli psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota

87 «Hecnepiopanme 3af< OHOMEpHOCTEH 0.5 https://lesson.edu.ru/06/10
MOIU(PUKAITUOHHON H3MEHIHBOCTH.
[TocTpoeHne BapuallMOHHOTO psia U
BAPHUALIMOHHON KPUBO»

88 PenoTHriHeckas H3MCHHBOCTE. https://lesson.edu.ru/06/10
KomOnHaTBHASI N3MEHYHUBOCTD
MytanroHHasi U3MEHYUBOCTD.

89 Tpaxriiecias pabora «Myraumi y 0.5 https://lesson.edu.ru/06/10
po30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)
3aKOHOMEPHOCTH MYTAIIHOHHOTO

90 npoiecca. MUreHeTHKa U https://lesson.edu.ru/06/10
SIUTC€HOMHKA
I'enetuka yenoBeka. [IpakTnueckas

91 pabota «CocTaBieHHe U aHAIN3 0.5 https://lesson.edu.ru/06/10
POIOCIOBHOMN»

92 MeTtoapl MEIUIIMHCKON I'€HETUKHU https://lesson.edu.ru/06/10
3HavYeHHE MEIUIIMHCKON TeHETUKH B

93 MPEAOTBPAILIECHUN U JICYCHUH https://lesson.edu.ru/06/10
TEHETUYCCKUX 3a00JICBaHUH YeIoBEKa

94 OCHOBHBIE TIOHITHUS CEJIEKIIUU. 0.5 https://lesson.edu.ru/06/10
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JlaboparopHas pabota «/3yuenune
COPTOB KYJIbTYPHBIX PACTCHUH U ITOPOL
JOMaIIHUX KUBOTHBIX»

MeTomp! CeNeKIIMOHHON pabOTHI.

95 JlaboparopHas padota «/3yueHune 1 0.5 https://lesson.edu.ru/06/10
METO/IOB CEJIEKI[UU PACTCHUID
JIOCTHKEHMS CEJIEKIUU PACTEHUM U

96 KHUBOTHBIX. [IpakTnyeckas pabora 1 https://lesson.edu.ru/06/10
«IIpuBUBKa pacTeHHI»
A CoxpaHeHue, u3yuyeHue u

97 WCIOJIb30BaHNE TCHETUICCKUX 1 https://lesson.edu.ru/06/10
pecypcoB
buoTexHoorusa Kak Hayka u 0Tpacib

98 npou3BocTBa. [IpakTnueckas pabora 1 0.5 https://lesson.edu.ru/06/10
«3yueHne 00bEKTOB OMOTEXHOJIOTU

99 OcHoBHbie HanvpaBneHm 1 https://lesson.edu.ru/06/10
CHHTETHUYECKOH OHOIoTHn

100 XpOMOCOMHasI ¥ TeHHAsI WH)KEHEPUS https://lesson.edu.ru/06/10

101 Menuuuackre OMOTEXHOJIOTUN https://lesson.edu.ru/06/10

102 Pesepsubiii ypox. Tosropenue, . 1 https://lesson.edu.ru/06/10
000011eHre, cucTeMaTH3aIs 3HAaHUT

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 OpouoronHas reopust Y. Jlapsuna 1 https://lesson.edu.ru/06/11
ec 9BOJIIO OB IO

2 JBIDKYIIHE CHITB SBOTIOLIH BUAOB 11 1 https://lesson.edu.ru/06/11
Y. lapuny
Bbopnba 3a cymectBoBanue,

3 €CTECTBEHHBI U HCKYCCTBEHHBII 1 https://lesson.edu.ru/06/11
0oTOOD
CD o

4 OPMUPOBAHHE CHHTCTHACCRON 1 https://lesson.edu.ru/06/11
TEOPHUH IBOJIOIIHH
Dransl 3BOIOIMOHHOTO Mpoliecca:

5 ATl SBOTOHOHHOTO POt 1 https://lesson.edu.ru/06/11
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
ITo — BIIEMEHTAapHasl € a

6 T FleMeiTTapras exmmmn 1 https://lesson.edu.ru/06/11
SBOJTIOIIH
3aKOH reHeTU4YeCKOro paBHoBecHs JIk.
X B. BaiinGepra. JIa6

7 A, AHEDEpTA. SabOpaTopHa 1 0.5 https://lesson.edu.ru/06/11
pabota «BbIsiBIeHE U3MEHYUBOCTH Y
oco0eil 0JHOTO BUIa»

8 DOnemeHTapHbIe (PAKTOPHI IBOJIIOLUU 1 https://lesson.edu.ru/06/11
OddexT ocHoBarens. IPpdekt

9 b b 1 https://lesson.edu.ru/06/11
OYTBIJIOUHOTO TOPIIBIIIKA
M .1 i:

10 AITPATHHE. FHOIGIIH HOTyIBITT 1 https://lesson.edu.ru/06/11
reorpaduueckas, Ouojgormueckas
EcrecTBennbIii 0TOOD —

11 . p 1 https://lesson.edu.ru/06/11
HaMpPaBJISIOMNNA (PaKTOP IBONIOIHIH

12 ITonoBoit oT60p 1 https://lesson.edu.ru/06/11
[Ipucnoco6IeHHOCTh OPTaHU3MOB KaK

13 P P 1 0.5 https://lesson.edu.ru/06/11

PE3YyIbTAT MUKPOI3BOJIFOIIUU.
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JlaboparopHas pabota «/3yuenune
apoMop(}030B U UANOAAATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

14

[Tpumeps! npuciocoOaeHu y
OpraHu3MoB: MOP(]OJIOTHIECKHE,
(bHU3MOIOTNYECKIE, OUOXUMHUYCCKHE,
nosenenyeckue. Jlaboparopnas padora
«[IpucnocoOeHus OpraHu3MOB U UX
OTHOCHTEJbHAS [1eNIecO00Pa3HOCTh

0.5

https://lesson.edu.ru/06/11

15

Bup, ero kputepuu u CTpyKTypa.
JlabopaTtopHnast pabota «CpaBHEHHE
BHJIOB TI0 MOP(OJIOTUYECKOMY
KPUTEPUIO»

0.5

https://lesson.edu.ru/06/11

16

CrpykTypa Buaa

https://lesson.edu.ru/06/11

17

Bunoo6pa3oBanue kak pe3yabTaT
MUKPOIBOJIOIUH

https://lesson.edu.ru/06/11

18

CBs3b MUKPOABOJIIOLNH U
SMUAEMUOJIOT I

https://lesson.edu.ru/06/11

19

Makpo3BotoLHS.
ITameoHTOJIOTMYECKUE METO I
W3Y4YEHUS IBOJIIOIUN

https://lesson.edu.ru/06/11

20

buoreorpaduueckue MeTo bl U3ydeHUs
9BOJTIOIIHI

https://lesson.edu.ru/06/11

21

9M6pI/IOJ'IOFI/I‘-IeCKI/IC M CPAaBHUTCIIBHO-
MOp(bOJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHUA
3BOJIFOIIMH

https://lesson.edu.ru/06/11

22

MOHGKYJ'IHpHO'reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKHE U MaTEMAaTHUECKUE
MCTOJbI U3YUCHUS 5BOJIFOIUN

https://lesson.edu.ru/06/11

23

OO1mue 3aKOHOMEPHOCTH HBOJIOLUH

https://lesson.edu.ru/06/11

24

AnanTuBHas pagraius.
HepaBHOMEpHOCTH TEMIIOB 3BOJIIOIIMU

https://lesson.edu.ru/06/11
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HaquLIe TUIIOTE3bI TPOUCXOKACHU A

25 https://lesson.edu.ru/06/11

SKU3HU Ha 3eMiie
OHAVYYHBIC IIPCACTABJICHUA O

26 Hlonays pea https://lesson.edu.ru/06/11
3apOXKACHUM )KU3HU
OCHOBHI)IG 3TaIlbl HCO I“aHI/I‘-IGCKOf/'I

27 P https://lesson.edu.ru/06/11
SBOJIIOLIUHA

28 ['unoTe3bl 3apoxkaeHUS KU3HU https://lesson.edu.ru/06/11
Uctopus 3emnu u Metoas! e€
n3ydyenus. Jlaboparopuas pabora

29 i patop p 0.5 https://lesson.edu.ru/06/11
«M3yyeHne u onMcaHue UCKOMAEMbIX
OCTAaTKOB I[pCBHI/IX OpFaHI/ISMOB»
HauanrnHbie Tarnbl OpraHnyecKoi

30 p https://lesson.edu.ru/06/11
SBOJIFOLIUHU

31 DBOJIONUS DYKapUOT https://lesson.edu.ru/06/11
OCHOBHBIG 3TaIllbl YBOJIFOITUA

acTATeIbHOro Mupa. [Ipaktrueckas

32 p P P 5 0.5 https://lesson.edu.ru/06/11
pabota «/3yyeHune ocoOeHHOCTEH
CTPOCHHMS PACTEHUM Pa3HBIX OTICIOBY
OCHOBHBIE 3TaIlbl PBOJOAN

33 1 https://lesson.edu.ru/06/11
YKUBOTHOTO MHUpa
DBOJIIOIHS )KMBOTHBIX. [IpakTudeckas

34 pabota «/3yyeHune ocoOeHHOCTEH 0.5 https://lesson.edu.ru/06/11
CTPOCHHMS TIO3BOHOYHBIX JKHBOTHBIX)
PasButure xxu3Hu Ha 3eMiie 110 3paM U

35 p https://lesson.edu.ru/06/11
rnepuoaam
MaccoBbie BEIMUpAHUS —

36 p https://lesson.edu.ru/06/11
9KOJIOTMYECKHUE KPU3UCHI MPOIIIOTO
CoBpeMeHHBIH PKOJIOTHYECKHI KPHU3HC,

37 p p https://lesson.edu.ru/06/11
€ro 0COOEHHOCTH
CoBpeMeHHasg CUCTEMAa OPraHUYECKOTo

38 p p https://lesson.edu.ru/06/11
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI https://lesson.edu.ru/06/11
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OPraHu3MoOB

40 AHTPOTMOJIOTHS — HayKa O YeJIOBEKe https://lesson.edu.ru/06/11

41 Paspirrite npexctapetiii o https://lesson.edu.ru/06/11
MIPOUCXOKICHUHU YEJIOBEKA
MecTto uenoBeka B CUCTEME
opranuyeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocoOeHHOCTEH 0.5 https://lesson.edu.ru/06/11
CTPOCHHS CKEJIeTa YeIOBEKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM»

43 JIBM>Kyle CHIIbI aHTPOIIOTEHE3a https://lesson.edu.ru/06/11
CooTHolleHne OMOJIOTHYECKUX U

44 COIMATBHBIX (haKTOPOB B https://lesson.edu.ru/06/11
AHTPOTIOTEHE3E

45 OcHOBHBIE CTaJNH AaHTPOTIOTEHE3a https://lesson.edu.ru/06/11

46 [TaneoreneTrka u rnajaeoreHOMUKa https://lesson.edu.ru/06/11

47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa https://lesson.edu.ru/06/11
Yenoseueckue pacel. [Ipaktudeckas

48 pabota «/3ydeHne 3KOJIOTHIECKUX 0.5 https://lesson.edu.ru/06/11
aJlarTaluil 4eJIoBeKay

49 Mea/pCIIUIMEAPHELC MCTO/ https://lesson.edu.ru/06/11
aAHTPOMOJIOTUHI

50 3apoxKICHUE B PA3BUTHE IKOJIOTHH https://lesson.edu.ru/06/11
Mertonpl skosorun. JlabopaTopHas

51 pabora «M3yueHne MeTo10B 0.5 https://lesson.edu.ru/06/11
9KOJIOTMYECKUX HCCIETOBAHUI»

59 3HaueHUe SKOJOTUUECKUX 3HAHUHN IS httos://lesson.edu.ru/06/11
YeJnoBeKa

53 Okonorndyeckue pakTopsl https://lesson.edu.ru/06/11
AbuoTtnueckue paxkropsl. CBeT Kak

54 okosorureckuii paxrop. Jlaboparopras 0.5 https://lesson.edu.ru/06/11

paboTa «BbIsiBIeHHE TPUCTIOCOOIECHUI
OPraHU3MOB K BIIMSIHUIO CBETA»
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Abuotnueckue Qakropsl. Temneparypa

KaK 3KOJIOTUYECKHI (PaKTop.

55 JlaboparopHas paboTa «BbIsBICHHE 1 0.5 https://lesson.edu.ru/06/11
MPUCTIOCOOTICHUI OPraHU3MOB K
BITUSTHUIO TEMIIEPATYPhI»
AbuoTtnueckue pakropsl. BiraxxHOCTh
KaK 3KOJIOTUICCKHI (aKTop.
56 JlaboparopHas paboTa 1 0.5 https://lesson.edu.ru/06/11
«AHaTOMUYECKHEe 0COOEHHOCTH
pacTeHuil U3 pa3HBIX MECT OOUTAHHSD)
S7 Cpenpl 0OuTaHUsI OPraHU3MOB 1 https://lesson.edu.ru/06/11
58 Buonoruveckre puTMbI 1 https://lesson.edu.ru/06/11
59 ’Kuznennsie GopMbI OpraHU3MOB 1 https://lesson.edu.ru/06/11
60 buotnueckue dakTops 1 https://lesson.edu.ru/06/11
3HavyeHNEe OMOTUYECKUX
61 B3aUMOJICHCTBUI TSI CYIIIECTBOBAHUS 1 https://lesson.edu.ru/06/11
OpPraHu3MOB B Cpe/ie OOUTaHUS
62 JKOIOTHIECKAE XAPAKTEPHCTHKH 1 https://lesson.edu.ru/06/11
hinaein
OcHOBHbBIE TIOKA3aTeNIN MOMYJISIINN:
63 YUCJICHHOCTb, INIOTHOCTh, BO3PACTHAS 1 https://lesson.edu.ru/06/11
U TIOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:
64 POKIaeMOCTb, IPUPOCT, TEMII POCTAa, 1 https://lesson.edu.ru/06/11
CMEPTHOCTh, MUT'PALIUU
65 OKoJI0ru4ecKas CTpYKTypa MOIMYJISILIUY https://lesson.edu.ru/06/11
66 JluHamMuKa HOMYJISALUU U €€ perysauus 1 https://lesson.edu.ru/06/11
67 Kpibbie pocta HHceHHoCTH 1 https://lesson.edu.ru/06/11
nonyisituy. KpuBbie BBIKUBaAHUS
DKoJoruveckasi HUIA BUA.
68 JIaGoparopHas paboTa 1 0.5 https://lesson.edu.ru/06/11

«IIpucnocobnenust ceMsiH pacTeHui K
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pacceneHuIo

69 Bun xak cucrema momynsiui https://lesson.edu.ru/06/11

70 3aKOHOprHOCTH HOBCACHI 1 https://lesson.edu.ru/06/11
MUTPALUN )KHBOTHBIX

71 Co00111ecTBO OpraHu3MOB — OHOIICHO3 https://lesson.edu.ru/06/11

72 DKocucTeMa Kak OTKpbITasi cucTeMa https://lesson.edu.ru/06/11

73 Kpyrosopor BeitiecTs  HoTox SHeprinit https://lesson.edu.ru/06/11
B 9KOCHCTEME

74 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI https://lesson.edu.ru/06/11

75 DKOJIOTHYECKUE TTUPAMUIBI https://lesson.edu.ru/06/11

76 N3menenust cooOIIecTB — CYKIIECCHH https://lesson.edu.ru/06/11
[IpuponHbIE S5KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPEN U https://lesson.edu.ru/06/11
OKEaHOB

78 [Tpupoaueie BKOCI/IC"I:'GMBI. DKOCHUCTEMBI httos://lesson.edu.ru/06/11
TYHJIp, JIECOB, CTENEH, MyCThIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI https://lesson.edu.ru/06/11
Ypboskocucremsl. [IpakTnueckas

80 pabota «/3ydeHue u onrcaHue 0.5 https://lesson.edu.ru/06/11
ypOO3KOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOIEUCTBUI https://lesson.edu.ru/06/11
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JCHCTBUS 3arps3HEHUN

82 PA3HbIX THIIOB HA CYOOPraHHIMCHHOM, https://lesson.edu.ru/06/11
OpraHU3MEHHOM, MOMYISUOHHOM U
SKOCHCTEMHOM YPOBHSIX

83 buocgepa — obuwenaneraphas https://lesson.edu.ru/06/11
obostouka 3emiu

84 Yuerine B. 1. Beptackoro o https://lesson.edu.ru/06/11

ouochepe
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3aKOHOMEPHOCTH CYILIECTBOBAHUS

85 https://lesson.edu.ru/06/11
ouocdepsl
Kpyrosopo elIec

86 PYTOBOPOTHI BEMECTE 1 https://lesson.edu.ru/06/11
OHUOTEOXUMUUYECKHUE UK
3oHansHOCTE OHochepnl. OcHO e

87 HALHOCTE OHOChepb! HOBHH https://lesson.edu.ru/06/11
OMOMBI CyIIN

88 YcTOoMunBOCTE OMOCHEpHI https://lesson.edu.ru/06/11
6]

89 KOTIOTIHECIIE KPHIHCHL 11X https://lesson.edu.ru/06/11
MIPUYUHBI

90 BosneticTue yenoBeka Ha 6uochepy https://lesson.edu.ru/06/11
AHTpoOnOreHHOe BO3IcHiCTBHE Ha

91 Tporor HHU posAcH TBUH i https://lesson.edu.ru/06/11
PaCTHTEIBHBIN U KUBOTHBIH MHUP

92 OxpaHa mpUpPOIBI https://lesson.edu.ru/06/11
OcHo e CTOM oro

93 HOBHDIC HPHHTIHTIB yCTOHHHBOT https://lesson.edu.ru/06/11
Pa3BHUTHS YEIIOBEYECCTBA U TIPUPO,IBI
TTIA PanmonanpHoe

94 MPUPOJIOTIONIE30BAHUE M COXPAHCHUE https://lesson.edu.ru/06/11
OMOJIOTHYECKOTO pa3HOOOpa3us 3emMin
O06006111EHNE eMe

95 ODMCHHE HO TEM . https://lesson.edu.ru/06/11
«MUKpPO3BOJIIONHUS U €€ pe3yJbTaThDy
O06006111EHNE eMe

96 ODMICHHE To TEM . https://lesson.edu.ru/06/11
«Makpo3BOJIIONHUS U €€ Pe3yaIbTaThl»
O060011IEHNE IO TEME

97 «IIpoucxoxieHre U pa3BUTHE KU3HU https://lesson.edu.ru/06/11
Ha 3eMiie»
O060011IEHNE IO TEME

98 «IIpoucxoxieHre yenoBeKa — https://lesson.edu.ru/06/11
aHTPOTIOTEHE3
O06006111eHNE 10 TEME «IKOJIOTHUSI —

99 HayKa O B3aMMOOTHOIIEHUSX https://lesson.edu.ru/06/11
OpPraHU3MOB»

100 O606mmenue o TeMe «OpraHu3msl U https://lesson.edu.ru/06/11
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cpena OOuTaHUS

00001eHUEe 10 TeME «DKOJIOIrUs BUIOB

101 N 1 https://lesson.edu.ru/06/11
H HOHYJISII_[I/II/I»
B _
102 Obobmenne no Teme «buochepa 1 https://lesson.edu.ru/06/11
rji00ajgbHas YKOCUCTEMAY
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyomioB A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; nop penakuueit [laceunuka B.B., AkunonepHoe o6111ecTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






