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[Iporpamma mo ydeOHOMy mnpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM K3 KOMIIOHEHTOB NMpeAMeTHOW obnactu «EcTtecTBeHHO-
HayuHble npeametb». CormacHo mnonoxenuam OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIMM, CPEIHHUM
o01uMM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 3TUX Y4YEOHBIX MNPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE PEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanuell 00yJaromuxcs W CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajayax M3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE, onpeeseT o0s3aTebHOe (MHBAPUAHTHOE) NMPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpPHpOBaHHE TIO pa3zjellaM UM TeMmMaM, paclpelesieHue Mo Kiaccam,
PEKOMEH/yeT TMOCJIe0BATeIbHOCTh U3YUYEHHUsI y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIHUI TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  oO0miero oOpa3oBaHus, Ojarojmaps dYemMy IPOCMAaTpUBACTCS
HAIPABJICHHOCTh HAa  MOCJENyIolee pa3BUTHE  OWMOJIOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAaHHE OEPEKHOTO OTHOIICHHWS K OKpyKarolledl mnpupoaHoi cpene. B
nporpaMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeaMera
«buonmoruss» B peamuzamuu TpeboBanuit PI'OC COO kK TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero 001ero 0opa3oBaHusl.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha
pacilMpeHrue U yriyOJieHHe 3HaHUM oOydarouuxcs O KMBOM MPHUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KIJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIOIIMOHHOIO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IMOIYyYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX PA3/EIOB OMOJOTHHA HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSX >KHU3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPU H3YUCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIE ISl )KHUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMOJIOTUN DPA3BUTHSA, TEHETHUKU U CEJIEKIIUU, OMOTEXHOJOTUH W CHUHTETHYECKOM
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYaroNIUXCsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIIAIOIIUXCA HAYYHBIX JOCTHIKCHUAX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOrMH Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1no OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHS U Pa3BUTHUS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YYEHBIX B PEIICHUE BaKHEHUIIUX ONOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.

Lenp n3yuenus: yueoHoro npeamera «buosiorus» Ha yriayOJaéHHOM ypOBHE —
OBJIaJlcHUE  OOy4YalIIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeJCHUS JIJIsl IPOJAOJIKEHUS OUOJIOTHYECKOr0 00Opa30BaHUsI.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUAX, KOHIICTIIHSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, BUA, OMOreoreHos3, ouocdepa); o BhIIAIOIINXCSI OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTUU M CHHTETHYCCKOW OWOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbHOTO  TPOBEIACHUS  OHMOJOTHYECKUX
UCClIeIoBaHul B JjabopaTopuu W B mpupoae (HaOmoaeHue, HW3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECTBA; OICHUBATH IOCICACTBHS CBOCH IEATEIHHOCTH II0
OTHOIIICHUIO K OKpPYKAIOIIeW NPUPOAHOU cpeie, COOCTBEHHOMY 3JI0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEIEATETHPHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMIUXCS WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpoOIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOTIOTUYECKOTO WCCIIeTIOBAHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHUS OMOIOTHIECKUX
00BEKTOB U TIPOIIECCOB;

BOCIIUTaHUE Y 00YyJaroNIuXcsi ICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIE B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

MPUOOPETCHHE  OOYYAIOIUMHCS ~ KOMIETEHTHOCTH B  PalMOHATBLHOM
MIPUPOJIONIOIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HENEATCILHOCTH B YPE3BBIYAHHBIX CHUTYAIUSX
MPUPOAHOTO M  TEXHOTGHHOTO  XapakTepa) Ha OCHOBE HCIIOJIh30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/laHME€  YCJIOBMHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomnemMy npodecCHOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B Henelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIICCTBIISICTCS C YYETOM CICHM(PUKH €T0 COACP)KAHUS M HANpPaBICHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npoecCuOHaTBLHOTO U BBICIIET0 00pa30BaHUs.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OMNpPEACNSIeTCS  Y4YUTeJIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEpPUATIbHO-TEXHUYECKUX PECypCOB U  MECTHBIX TMPUPOJHBIX  YCIOBHIA.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHas OMOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W H3y4yaéMble UMM IIPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECJAOBAaHUS B
OuoJioruu.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kapTuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. /lapsuH,
V. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
W. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMbI U MX U3Y4YeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3aldyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCcKkmii), OwochepHsiii. Ilpomeccel, mnpoucxoAsue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromine ;KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonel Oumonmornueckod Hayku. HaGmropenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCUMOW mniepeMeHHOU. IlmanmpoBanme skcnepumenta. IlocraHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoabl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJOBaHME  JJISI  IPOBEACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHAs eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnaIbHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuueckass padora «V3ydeHue METOAOB KJICTOYHOW OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOPUTENS, PEAarcHTa, y4acTUE B CTPYKTYpUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoi Mosekynbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [UcCaXxapubl, OJUTOCaXapubl U MOJUCAXaPUIbL.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOTMUECKUX MEMOPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HEeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B 5KUBOU MTPUPOJIEY.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKkiIeMHOBBIE KHUCIOTBIY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKIUM KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
Oco0OeHHOCTH CTpPOEHUA TeTepoTpOoHON U aBTOTPO(PHON MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas aud@ysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3ma. [uto3onb. [{uTockener. JBumxeHnue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHIApUN H Tactui. IlepBuuHsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momophuie beaxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephwiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KiIeTKW», «CTpoeHHWEe  pacTUTeNbHOW  KIeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUA KJIETOK Pa3JIMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
oOMEHHBIX Tporeccax. DepMEHTAaTHBHBIN XapaKTep peakIui KJICTOYHOTrO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATHUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas U TeMHOBas paspl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeIe300aKTeprH, CEepoOAKTEPHH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmnpoBanue. nepeus membpannoco epaouenma npomonos. Cumnmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancisiius u e€ stanbl. Yuactue tpancnopTHbix PHK B GnocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
ornepona (®. XKaxo0, XK. Mano). Monrekynsaprnvie mexanuszmovl IKCHPeCcCUu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBhIC Tapa3uThl. CTpoeHHUEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

BupycHble 3a00neBaHus 4enoBeka, )XKUBOTHBIX, pacteHuid. CIINJ, COVID-
19, counanbHble U MEIUIIMHCKHAE TPOOIEMBI.

buoungpopmamuka: uumeepayus u amanuz borvuwiux maccueos («bigdatay)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

Ioptpersr: H. K. Konbos, /1. Y. IBaHOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKalux B UHTepdaze. [loaroTroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTAPHOCTb,  MTOJIYKOHCEPBATUBHBIM  CUHTE3, AHTUNAPAIIIENBHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. CraguM MHTO3a U MPOUCXOASALIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIpenapaThl: «MUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCIH, Apyrue npoTucthl. KolloHHanbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUIUN U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpaTUBHBIE OpraHbl pacTeHui. OpraHbl H
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COEIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenune BOABI, YIVIEKMCIOIO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHOcHas cucrteMa U €€ Oprassl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beinenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue u (QyHKIHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTsa macCUBHON U XUMUYECKOW 3a1UTHI. DUTOHITUIBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYyHHUTET. Teopusi KioHalbHO-cesnekKTUBHOro ummynutera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PazgpaxumocTts W perynsuus Yy
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI0BHBIE pedIIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue cTeOs»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbienurenbHas cUCTEMa», «DHIOKpPUHHAs cucreMa», «CTPOECHHME MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema ssarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000py1I0BaHUE JJIsl IEMOHCTPAIIMHY TOYBEHHOTO U BO3AYIIIHOTO MUTaHUSI PaCTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosioro  pa3MHOXKEHHUSA: TMOYKOBAHUE,  CIIOPYJISIUS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnerwe. Tumbl  apobieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOMIETOCS 3apojpliia (dMOpUOHATbHAS HMHAYKIHUA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PazButue ¢ wmeramopdo3oM Yy OECO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIIBHOTO Pa3BUTHUS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHud. OIUIOOOTBOPEHUE U Pa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHoe paszMHoOxeHHe», «Tumbl Oecrnosoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEempsiMoe pas3BuTue», «Pa3Buthe wMalickoro xyka», «Pa3BuTue capaHumy,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN ITUKIT COCHBI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BrpisiBIieHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Menpens, I'. ne ®pusa, T. Moprana. Posib 0T€UEeCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA M PELECCHUBHBIM
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ TE€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

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

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eauHoo0pasusi rTuOpUA0B mepBoro nokoieHus. [Ipasuno qomunupoBanus. Bropoit
3akOH MeHaenss — 3aKOH paclleIuieHus Mpu3HakoB. LlUToMormueckue OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ Umore3a YMCTOTHI TaMer.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN xapakTep HACIEI0BAHUA.
Pacuiennenue npu3HaKkoB MPY HEMOJHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HaclieIoBaHUs  NPU3HAKOB. [Mutonorudyeckue  OCHOBBI  JIUTUOPHUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHU3M OINPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoneiucTsue HeEayulebHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eHeTHueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Mengaens», «AHaImM3HpyroUlee CKpemuBaHue», «HemomHoe pomuHHpOBaHHEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6opynoBaHue: MoOJeAb JJisl JIEMOHCTpAllUM 3aKOHOB €IUHOOOpa3us
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporipenapar: «/[po3odumnay.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpeabl npu  GopMupoBaHUM (PeHOTHMA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW MPOIECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumper w  cxembl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarnoHHAS
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadum) )KMBOTHBIX C Pa3IMYHBIMUA BUJIAMHU U3MEHYUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHass IporpamMMa HUCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHHUE, B TOM UMCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JyieBaHUi YelioBeKa. MeauKo-reHeTUuecKoe KOHCYJIbTHpoBaHue. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolen cpenbl. [ enernyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBiaeHUE U aHAJIU3 POJAOCIOBHOIN».

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, IMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENEed MO MOTOMCTBY. OTOOp MO TEHOTHNY C MOMOIIBI OIEHKHU
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmonb30BaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METO/OB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelrBaHue, win aytopuauHr. I'erepo3uc u ero npuuuHbsl. lcnonb3oBanue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHrue U U3y4EHHE T€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YesaAx YIyuueHUs Cyuecmsyiouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCOS8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHasi padora «/I3yueHue coOpToB KyJbTYPHBIX PACTEHUI U MOPOA
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA Y4YacCTOK, B TEIUIMYHOE XO35AHCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEeUeHHe, TMONyYeHHE KHCIOMOJIOYHBIX TPOJIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHs T€HOMOB C LIEJIBIO ITOJIYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. Mcnonb3oBaHWE TamjiouAOB B CeJNEKUUU pacTeHuid. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METON TpaHCIUIAHTALWUU SI€pP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M TI€HHOM  MHYKEHEPUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJlOBEKa MJi OLICHKH COCTOSIHUSL €ro 310pOBbs. VCHOJNb30BaHHE CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuouHXkeHepuss Il pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a/1a4 IEPCOHAIIU3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KiieTounas unxkeHepus», «I eHHas HHXKEHEPUI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
Oonosoruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUiIbl 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, Oopnda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyecko Tteopun dBomonun (CTDI). HelitpanbHas
teopuss sBoitonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouojorus. 3HAUYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, . 1. lImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)»,
«Jlecthuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra nmyremectsus Y. apsuna», «Haxoaku Y. [apBuna», «®opmbl 60pHOBI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIIEHUSI JBMXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHOoOOpas3wsi W CTPYKTYphl momyssiuid. M3meHneHnue
reHopoHa TOMYJSIMU KaK d3JIEMEHTApHOE SBOJIOLIHUOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpPhl (ABUXKYIIKME CHUJIBI) HBOJIONUU. MyTalmOHHBIN
npouiecc. KomOuHatuBHasi u3MeHYUBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymismusx. O@dekr
ocHOBatensl. Jgpgdexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemUYecKo20
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTyYKTHBHAS).

EctectBeHHbii 0TOOp — HampaBisomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAaOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOOIEHHOCTh  OPTaHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3aukHOBeHHME — mpuCnOCOONeHW y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepuum u cTpykrypa. BupgooOpazoBanue Kak pe3ylibTaT
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qaktop BumgooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIUIONAU3AIIMS,
rubpuanszanus). JJmuTeabHOCTh HBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMOMOHHOW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopa3zHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUYMBOCTU K aHTUOMOTHKAM U CIIOCOOBI
O00pBOBI C HEW.

JdemoHcTpanumn

[Toptpersl: C. C. YeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsiuronHas
CTPYKTypa BHula», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLIUNY, «DKOJIOTHYECKass M30JSALUs MONYJSALUA ceBaHCKOU (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbiii Menanu3m», «KuBble nckomnaembie», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocoOieHHOCTH OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduyeckoe BuA000pa3oBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHUID,
«JTonurmonasl pactenuit», «KanmycTHO-penedHbIii THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYyuela NTHI[ W 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUN OJM3KUX BHUAOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlaGopaTtopuass paGora «CpaBHEeHHE BHIOB IO MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne meronsl uzydeHus sBoitonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumibi-
SHIEMHUKHU U PEIIUKTHI.



OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUECHHUS
sBOMIONMK. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTraHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOIIOIHSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaius. HepaBHOMEPHOCTH TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl 1 cxembl: «DUITOTCHETHYSCKUN P JIOMAIN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»y,  «Punnodute»y,  «CemeHHBIE
nanopoTHUKny», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTUHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHMYHBIE W aHAJOTHYHBIE OpraHb», «PyaIuMeHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEJIOBEKa M IIMMIIaH3e», «l IaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1Ee 3aKOHOMEPHOCTH IBOJTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMHu D.
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu u acCTpOOHOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUA. XHMHUYECKas OBOJIONHSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heopranmuyeckux. Ompir C. Mumepa u I'. HOpm.
OO6pazoBanue monmuMepoB u3 MoHoMepoB. KoamepBatHas rtumoreza A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Mémnepa. Pubosumbl (T. Yek) m runmoresa «vupa PHK» VY. T'mnbGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAA
reoXpoHoJiorusi. ['eoxpoHosoruueckas mkKaia: 30Hbl, 3Pbl, IEPUOIBL, STOXHU.



Havanenble stambl opraHudeckor 3BoOJrOLMU. [losBiieHME ©  ABOMIOLMA
NEPBBIX KIETOK. DBoNtoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEpPBbIX Ha 3emMile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKIACHHE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3bl
pacrenui. Bpixon pacreHut Ha cymy. IlosBieHue CIOpOBBIX pAacTeHUH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Talbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TumoB. llepBbie Xop/ioBbIE )KUBOTHBIE. JKH3HB B BOJIE€. DBOJIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX U
ntul. [lpuxiun xmodyeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas XapakTepucTHKa KiIuMaTta H
reoJIOrMYecKuX ImpoleccoB. llosiBneHWe MW pacuBEeT XapaKTEPHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHHSI — 3KOJOTMYECKHE KPHU3UCHI Npouioro. ITpuduHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: bnopazHooOpasusi Ha 3eMIe.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpanuu

[Hoptpertsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . . Meunukos, A. U.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHHUIO CaMoO3apokIeHUs Ku3HuW», «Cxema ombiTa C. Mumnepa, I'. Opwn»,
«JTambl  HEOPraHMYECKOW  H3BOJIONUNY»,  «['€oXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoMOLMNY, «CxeMa 00pa30BaHUS HYKAPUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3sl  pactrenuit»y, «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCIH,
«MHOroKneTouHble BoJOpociny, «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxemMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3BuTre )XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU 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,
KOJUICKIIUM OKAaMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMbIX, MYJISI)KA OPraHUYECKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHune M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTHEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl u 3agaun anTponoiaorud. MeToibl aHTPONOJIOTUH.

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

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTUIECKHE, (bH3M0JIOr0-0MOXUMHUYECKHE,
noBefeHyeckre. OTINYMs 4eIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTHUYECKHE, COIMATIbHBIC.
CooTHoIIeHNEe OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWE dYenmoBeKOOOpa3HbIC 00E3bsIHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEeaKH Jrojei. UeroBek yMenblid, mepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpukn. YenmoBek reWmenpOeprckuid  — OOmMMIA  TIPENIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeKk HeaHAePTalbCKUN
KaK BHUJI JIOJEH XOJIOJHOTO KiauMaTa. YelnoBEeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaseoreneTnka u najJseOreHOMHUKA.



DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3(QQPeKT OCHOBATENs» B MOMYISAIUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu paccelieHHs 4YelOoBeKa IO IUIaHETE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuIuinHapable  MeToAbl B ¢u3nueckol  (OMOJOrHYEcKO)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTHMA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJSALMi. buoconumanbHble MCCIEN0BaHUS NMPUPOJbI YEJIOBEKa.
HccnenoBanne KOBOIIOUKUH OMOJIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 4. Porunckui, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
IpAMOXOIAIINIY, «JleHncoBckuid yenosek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB 4elOBeKa, penpoiaykiuu (dbororpaduu) KapTUH C
MU]OJIOTHYECKUMH U OUOJCHCKUMHU CIOKETaMU IIPOHMCXOXKICHUS 4YeIoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YeJOBEKa W uepena IIMMIIAH3€, MOJEb KUCTU YeJIOBeKa M KHCTH
LIMMIIaH3€, MOJEIM TOPCa MPEIKOB YEJIOBEKa.

JlabopaTopHass paGora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKa, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHUSIX OPTraHU3MOB U
HAIOPTraHU3MEHHBIX CHCTEM C OKPY Kalollel cpenoi

3apokzieHne u pa3BuTue dKojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. CesepioBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. ODKCIEPUMEHTHI B HKOJIOTHU:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWEe B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTT00ATBHBIM.

3HaYeHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBedecTBa ¢ npuponoil. dopmupoBaHue
DKOJIOTHYECKOHN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. CeBepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl 3konorum», «Cxema
MOHUTOPHHIA OKPYXAOIIEH CpEenbD».

JlaGopaTopHuasi padora «3yuenue METO/IOB AKOJIOTUUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerictBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennbie. O0ime
3aKOHOMEPHOCTH AEHCTBUS dKojoruyeckux Qakropos. Ilpasumino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJIHEYHOT'O CIIEKTPAa HA OpPraHU3Mbl. JKOJOTHMYECKUE TPYIIIIbI
pacTeHWi M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUrHajbHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa Kak »dKoJioTHUecKuil ¢akTop. JlelicTBue TeMmmepaTrypsl Ha
opraHu3mebl. [loMKnIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUid K
noJ/Iep ka0 BomHOTO Oanmanca. Knaccudukamuss pacTeHUI MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K N3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenpl oOuTaHUsT OPTaHW3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, OYBEHHAs,
rIyOMHHAsT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OOuTaHus OpraHu3moB. [IpucmocoOieHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
rofuyHbie puUTMbL. [IpHcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HW3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE © KU3HEHHOW (dopme.
XKuznennsie (HOpMbI paCTEeHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THUIPOOHOHTHI,
re0OHOHTHI, a9POOUOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (baKTOopBHI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢dalOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHuit», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«2JKocucTeMa IMHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEeMa XBOMHOro jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHue: TepOapuyd pPacTCHHM W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JMYHBIX HKOJOTMYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUMN, CBETONIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCIMBBIE KOMHATHBIE pAacTEeHUs, TepOapui U KOJUIEKIUU TEII0TI00UBDIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUJICKIUU JKUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHM >KH3HU, TepOapuu u
KOJUICKIIMM PACTEHUN W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOPM, KOJIEKIUU
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTtopHas paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUU W3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XApAaKTEPUCTUKU  MOMYJISLHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpenbl, PU3HUECKUX OApbEPOB H
0COOEHHOCTEM OUOJIOTUU BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPbI
nonyisiiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTb, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JluHamuKa monmyisAnMu U €€ peryiaauusa. bUOTHYEeCKuN MOTEHLHAN IONMYJIALUU.
MoaenupoBanue TMHAMUKY NONyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiusi 4YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATETrUr BUIOB (T- U
K-ctparerun).

[TonsiTue 00 sKoJOrMUYEecKON HUIEe BHAa. MectooOutanue. MHoroMepHas
Mojzienb 3Kojormueckor Humu Jx.M. XartunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUILIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIE
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buolormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toprper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBEeHHas  CTpyKTypa  Tmomnyisuuu», «Bo3pacTHeie  mupamuibl
nonyisiuuny, «CKOpPOCTh  3acCelieHUs] TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mozenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoOneHus ceMssH  pacTeHHH K
PaCCEIICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3m MeEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kak OTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B 3KOCHCTEME: NPOAYICHTBI, KOHCYMEHTBI, PEIYIICHTEHI.
Tpodudeckne ypoBHu. Tpoduueckue 1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOpOIYKIMSL.
DKOJIOTHYCCKHE TUPAMHUIBI UUCEII, OMOMACChl K SHCPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuvHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe cooOiiectBo. bruopasnooOpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYHUBOCTHU COOOIIIECTB.



[Tpuponnbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEX/1y aHTPOTIOT€HHBIMH U MTPUPOJIHBIMHU SKOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod QayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJCHUCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHoco 3ggexkma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu skocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «Ctpykrypa  OMoueHo3a»,  «DKocucrema

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
IpyHIbl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUINHAS, JETPUTHAS)», «IKOJIOTHUUYECKAs MUPAMUJIA YUCEID»,
«OKonoruyeckas nupamua OMoMacch», «IKOJOTHYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
nokapay, «JKocucTemMa 03epa», «ArpoueHos», «KpyroBopor BEIIECTB U IMOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTunuyeckas padora «/3ydyenne u onucanue ypo03KOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydenune paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHsi «IKCKypCHsl B TUIIMYHBIAN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WM B TEIJIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0ojouka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBasa kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uocdepe. O6aactu ouochepst u e€ coctan. XKupoe
BELECTBO OHOCc(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Onochepbl. OcobeHHOCTH OHOChepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHYECKUE LUKIbI (Yriieposaa, a3ora). PUTMUYHOCTD sIBICHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CABaHHBI,
MyCTBIHU, TPOITMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENBHBIN U KUBOTHBIN
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpets: B. . Bepnaackuii, 3. 3rocc.

Tabnmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopot yrimepona B mpupoze», «KpyroBopor kuciopoga B MpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHoBHbIe Ouombl cymmy, «Kinumaruueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannbiii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeinsy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKITUHU >KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoJHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue moussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranndeckue caibl U 300J10TMUECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBDIL.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXPaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3BuTHe METOZOB MOHUTOPWMHTA pPa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexoda K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuusaroujue O00CmMyn K
ungopmayuu no  cocmoaHuro OMOEabHLIX U008 u dKkocucmem. (OcHoOBbI



IKopeaburumayuy dKkocucmem u cnocob6o8 6O0pbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arps3HEHHE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OxXpaHSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
KHUTHU Poccuiickon denepauuy, KpacHoit KHUTU peruoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONIME: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENCIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMHU, NPHUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUHCTBE YYeOHOM M BOCIUTATEIBHOW JESITEIHPHOCTH B COOTBETCTBHUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH TMO3UIMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEHW IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIHUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUMCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOILIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUHM 00YJAIOMIETOCS KaK aKTUBHOTO M
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATENbHBIX 3aJ1au, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOEKIECHUSIMU, KyJIbTYPHBIMU LIECHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILICHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHWE U peanu3alus 37J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryispHas ¢uzndeckKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PM3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOM JIESITEIHHOCTH TEXHOJOTHYECKOW M COIHAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pean30BBIBAThH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIBTYphl: NPUOOPETEHHE OTbITa
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPH HU3YYCHUU OHOIOTHUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX Bped  OKpYKaroMEn
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MHUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B IO3HAHWM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHWH MpoOjIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJIa U3 II00aJbHBIX IKOJIOTMUYECKUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIIEHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOW TI'paMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS A aHaldu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHMS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caMm000pa30BaHWI0, K aKTUBHOMY IMIOJIYYEHHIO HOBBIX 3HAHWUW MO OHWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOICHAYYHbIC MOHSITHS, OTPa’KaroIIue
LETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCalbHbIe YyueOHble JeWCTBUA (TI03HABaTEIbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIBHOM KOMMETEHIMH OOyYarouuxcs; CHOoCOOHOCTH
oOyuaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wW3ydeHus OWOJIOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuatomierocss OyayT chOpMHpPOBaHBI —MO3HABATENbHBIC
YHUBEPCAJIbHBIC YIeOHBIC JICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBHS, PETYJISTUBHBICE YHHBEpPCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
eI TEIIEHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMsI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOJKHBI OTPaXKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYEeCKHe JIeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCU(pUKAIIUNA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpeNeNIATh IeN JACATEILHOCTH, 3ajaBas TmapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOBI;

CTPOHUTHh JIOTHUECKHE PACCYXJICHHS (MHIYKTHBHBIC, JEIYKTHBHBIC, II0
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIAaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIIHNXCS
MaTepUalibHbIX U HEMaTepUaIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM JAEATEILHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIAJICTh HaBbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM NIESITEIIbHOCTH,
HaBBIKAMHU  paspelieHus MmpooOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJBI JEATCIIBHOCTH 110 TIOJYYCHHIO HOBOTO
3HaHUS, €ro HMHTEPIpEeTalnd, MPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYE€OHBIX
CUTYaIUsX, B TOM YHUCJIC TIPHU CO3AaHUN YUCOHBIX U COITUATIBHBIX MPOEKTOB,;

dbopMupoOBaTh HAYYHBIM THUI MBIILUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO O00JacTH
KU3ZHEICATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIbHBIC MOJXOJbl U PEILICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MocoOusi, HAYYHO-TIOMYJAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBApsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHaIM3UpPOBATH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHHSI, KPUTUICCKU OIICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHAITh PAa3IMYHBIE METOABI MPH TOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO  BBIOMpATh  ONTHMAIBHYIO  (OpMYy  TIPEICTaBICHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJI30BaTh HAY4YHBIM S3BIK B KadecTBE CpeAcTBAa mpu pabore c
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYyXIaeMoi Tembl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIEHWSA, TMOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IPH peNIeHUN OMOJTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUN C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NPUHUMATh LEJIM  COBMECTHOM  AEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0l pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBHUSIX M MOCTYNKAX MO OTHOUICHUIO K >KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pEIIeHHs NpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHWI, MCTIOIb30BaTh MPUEMBI PEQIICKCUU JJIST OIEHKH CUTYyallMH, BBEIOOpa
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenqmeTHble pe3ynbTaThl OCBOEHUS COJEpkKaHUA Y4eOHOro mMpeaMeTa
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM  BKIIIOYAIOT:
crienuudeckue st OMOJOTHN HAyYHBIC 3HAHHS, YMEHUS M CIIOCOOBI IEWCTBUH TIO
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPa30BAHUIO 3HAHHM, BUJBI JIEITCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peambHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAaHMM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIararonue OUOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAIMsS, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT W Pa3BHUTHE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHS  KyJIbTYpPHBIX  pPAacCTCHH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TIEPBOTO TOKOJICHUS, PACHICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0/IEHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CHCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTpoPHOro TUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMeTOTreHe3a, IMOpUOTreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBS3M MEXIYy OpraHOMIaMH KIETKH M HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
GYHKIUAMHA, MEXAY CUCTEMaMH OpPraHOB M WX (DYHKIHMSAMH, MEXKIY STallaMH
oOMeHa BEelIeCTB, dTallaMy KJIETOYHOTO IMKJIA W )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUTIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIME apPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEeJbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIYEMBIMH OMOJIOTHYECKUMH MPOIIECCAMU U SIBIICHUSAMH, JI€JaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOIIOIATH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpeacTBamu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATh IOJYyUYEHHBIE
PE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
myOMUYHO  TPENCTaBISATH  TMOJYYCHHBIE  PE3yNbTaThl HAa  yUYEHUYECKHUX
KOH(DEpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPaBICHHOE M3MEHEHHWE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynyiiei mnpodeccruoHambHOM
JEATeNIbHOCTU B 00JlacTh OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAINIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOUIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusaX CpEeaHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHOro mpenmeta «buomorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCT€ U poJM OHOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B TO3HAaHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
IPUPOJIOTIONIH30BaHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJIE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOCUCTeMma, Ouocdepa), OHONOTMUECKHUE TEOPUU
(aBomronnonHas teopust Y. JlapBuHa, CHHTETHYECKAsi TEOPUS IBOJIOLUU), YUECHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus k. Xapau u B. BaiinGepra,
3apojsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMBIMHU B OUOJIOTHYECKUX MCCIIECOBAHUSIX )KUBBIX O0BEKTOB M HKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBCHHBbIC TPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, aJJIONAaTPUYECKOTrO u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIITUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpelie OOMTaHuUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBSI3M MEXKIY MPOIECCAMH HBOJIOLHH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, a0MOTHYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJHUKY JUISI JOKA3aTeNIbCTBA POJCTBA OPTraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUS, CTMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIIATh IPHUYNHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIEyeMbIMH OUOIOTUYECKUMU TPOIIECCAMU U SIBIICHHUSIMHU, J1E1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIa0OpaTOpPHBIE M TPAKTHYECKHE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMCHHE BBIJBUTATh THUIOTE3bI, TPOBEPATh HUX IKCICPUMEHTATIHLHBIMU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
NyOJIMYHO  TPEJCTaBIATH  TOJYYCHHBIC  pE3yJabTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSX M CIOCO0ax MpeaoTBpAICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIJIEHHOCTH, YIAyONsTh TO3HABAaTEIbHBIM HWHTEpEC, HAIpaBICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOJDKCHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00pa3oBaHUAI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne HauMeHoBaHHe KoauuecTBO 4acoB
n/ a3/1eJ10B 1 TeM IIpakTH4eckue
P Bcero KonTpoJbHbie padoThl P
n NPorpamMmbl padoThbI
1 Buonorus xak Hayka 1 0 0
JKuBrle cucTeMBbl U UX
2 2 0 0
H3y4YeHHue
3 Buonorug kietku 2 0 0.5
XuMuueckas
4 10 1 1
OpraHu3aIus KJIeTKA
CtpoeHue u KA
5 P Pynicy 8 1 2
KJIETKHA
OOMeH BEIIECTB U
6 MpeBpaIeHnue YHEPTUN 9 1 1
B KJIETKE
HacnencrBennas
7 nHpopMmanus u 9 0 0.5
peanu3anus e€ B KICTKE
JKU3HEeHHBIN IUKIT
8 6 0 1
KJIETKHA
Crpoenue u GyHKINUU
9 17 1 15
OpraHu3MOB
Pazmuoxxenue u
10 8 0 15
pa3BUTHE OPraHU3MOB
I'enetnka — Hayka o
11 HACJIEACTBEHHOCTH U 2 0 0.5

N3MCHYHUBOCTH




OpraHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 1
W3MCHUYUBOCTH
14 I'enernka yenoBeka 3 0.5
15 Cenexuusi opraHu3MoB 4 1
buoTexnonorus u
16 CUHTETHUYECKas 4
OouostoTHs
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
- 102 13

YACOB I10 ITPOI'PAMME




11 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaundyecTBO 4acoB

Bcero

KoHTpoJbHBI
e padoThI

IIpakTH4eckue
padoTsI

3apoK/IeHuE U pa3BUTHE
HBOJTIOITMOHHBIX
MPEJICTaBICHUN B
Oounosioruun

MukposBontonus 1 eé
pe3yJIbTaThI

14

MakposBomronus u e€
pe3yabTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJie

15

1.5

[TpoucxoxaeHue yeaoBeka
— aHTPOTIOTEHE3

10

DKOJIOTUSI — HayKa O
B3aMMOOTHOLIECHUSIX
OpraHu3MOB U
HaJ0pPraHU3MEHHBIX
CUCTEM C OKpY)Karolen
cpenoit

0.5

Opranu3Mel U cpena
oOuranus

1.5

DKOJIOTHS BUJIOB U
MOYJSALAI

0.5

OKoJIorus COO6H_ICCTB.
OKOJIOTUYECKHUE CUCTEMBI

12

0.5




Buocdepa — rnobanpHas

10 6 0
JKOCUCTEMA

11 YenoBek U OKpyKaromas 6 0
cpena

12 PesepBHOE Bpems 8 0

OBUIEE KOJIMYECTBO YACOB 102 75

10 [TPOT'PAMME




TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne DJIeKTPOHHBbIE
n/ Tema ypoka Buabl neaTeJbHOCTH YYEeHHKA o0pa3oBaTeJibHbIE
n pecypcsl

Brosorust kKak KOMILIEKCHAS HayKa M KaK 9acTh
COBPEMEHHOT'0 00IIeCTBa

XapakTepu3yoT 00IIyI0 OHOIOTHIO KaK Y4eOHBIN peaMeT 00
OCHOBHBIX 3aKOHAX JKH3HHU Ha BCEX YPOBHSX €€ OpraHU3allnu.
BBbISBIISIIOT B U3y4EHHBIX paHee OMOJOrHYeCKHX JTUCIUILTHHAX
o01IIMe YepThl OpraHu3allui PaCTeHHUH, )KUBOTHBIX, TPUOOB H
MHKpPOOPTaHH3MOB.

https://resh.edu.ru/su
bject/lesson/3827/sta
rt/

JKuBBIe cucTeMBI 1 UX CBOMCTBA

OOBSCHSIOT €TUHCTBO BCETO KUBOTO M B3aMMO3aBUCHMOCTh
Bcex yacted onocdepnr 3emin. CocTaBisIOT IUIaH maparpada

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8¢c

YPOBHCBaSI opraHusalus )XUBBIX CUCTEM

XapakTepu3yoT YPOBHU OpraHU3alliy KUBOU MaTepuu,
BBIJIEIISISI CHCTEMHBIE YPOBHH;, OIMCBHIBAIOT OCOOEHHOCTH
MIPOLIECCOB JKM3HEAEITEIbHOCTH, XapaKTEpHBIE ISl KaXKIOr0
ypoBHs. CocTaBisIrOT 1iaH naparpada. BeimomasroT
mpakTudeckue padoTel. OOCYKIat0T feMOoHCcTpanun (padoTa B
MaJbIX Tpynnax). M3ydaroT Matepualisl U BHIIOIHSIOT 3a1aHUS
B paboueil Terpaau u Ha MynbTUMeAnHHOM CD-IpHIIOKHUK K
YIeOHUKY

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8c

HUcropus oTkpeiTus 1 u3yueHus kierku. Kierounas
Teopus

OnuceIBalOT aHTUYHBIC U CPCAHCBCKOBBIC IIPEACTABICHUS O
BO3BHUKHOBCHUU U CYHIHOCTH KU3HU. XapaKTepI/BYIOT TICPBBIC

bubmmoreka LIOK



https://resh.edu.ru/subject/lesson/3827/start/
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https://resh.edu.ru/subject/lesson/3827/start/
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HAy4YHBIC TIOMBITKA OOBACHEHUS CYITHOCTH U Mpoliecca
BO3HUKHOBEHUS *KU3HU; onbIThl @. Penu, B3rmsasl Y. ['apses,
skcnepuMenTsl JI. [lactepa; Teopun BeuHOCTH
»ku3HU.COCTaBIIAIOT IU1aH maparpada. BeImonHsoT
npakTruueckue padbotbl. OOCYKAAOT JeMOHCTpaIuy (padora B
MaJbIX Tpynnax). M3ydaroT MaTepraisbl U BRITOTHSIOT 3aJaHuUs
B paboueii Terpaan 1 Ha MynbTUMeAnHHOM CD-TIpHIIoXKeHNH K
YU4EeOHUKY

https://m.edsoo.ru/7f
41aa8¢c

Mertozap! MOJIEKYISIPHON U KIIETOYHOM OMOIOTHH.

[Ipaktudeckas padora «/3yueHne MeTo10B
KJIETOYHOH OMoJIoruu (XxpoMartorpadus,
anekrpodopes, auddepeHuaibHoe
uentpudyruposanue, [1LP)»

bubauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

XHAMHYECKHH COCTaB KIIETKHA

MuHepabHbIe BEIIeCTBa KIETKU, HX
Ononornyeckas poib

OpraHnvecKue BEIIeCTBa KIETKH — OENKH.
JlaGoparopnas pabota «OGHapyx)eHue OEITKOB ¢
MIOMOIIIBIO KAYECTBEHHBIX PEaKIUiDy

XapakTepu3yroT XUMHUYECKHE DIIEMEHTHI, 00pa3yoIne KHBOe
BEIIECTBO; Pa3INYaiOT MAaKpPO- K MUKPOIJIEMEHTHI.
OnuceBatoTIOT ¥ 3apucoBbiBatoT JJHK kak MoJeKyIrbt
HACJIEZICTBEHHOCTH. 3alIOMIHAIOT MIPOIIECC PEMYTTUKAIIUN
JIHK u ero 3nadenmue.

Pazmugarot ctpykTypy n ¢yakmmm PHK. OnuceiBatot mpomecc
nepeayy HacJIeACTBEeHHON HH(pOPMANH U3 sIpa B
UTOILIa3My — TPAHCKPHIIIIHIO.

CocraBistoT 11aH naparpada. BeImomHSIOT npakTHdecKkue
paboter. OOCYX)ar0T qeMOHCTpaIuu (pabora B MaJbIx
rpymnmnax). M3yuatoT MaTepuasl ¥ BBIOIHSIOT 3aJaHUS B
paboueii Terpany u Ha MyJabTHMenuitHOM CD-IIpUIIOKEHUH K
YIeOHUKY

https://resh.edu.ru/su
bject/lesson/5397/sta
rt/283870/

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8¢

https://resh.edu.ru/su
bject/lesson/3840/sta
rt/



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://resh.edu.ru/subject/lesson/5397/start/283870/
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3840/start/
https://resh.edu.ru/subject/lesson/3840/start/

https://resh.edu.ru/su
bject/lesson/3840/sta
rt/

9 CaolicTBa, kaccuukaiys U GyHKIMHA OCIKOB
10 OpraHudecKue BemecTBa KIeTKH — YTIIEBOIbI
11 Opra"nnyecKue BeIecTBa KICTKA — JTUTTHIBI
Hyxneunossie kucnorsl. JITHK u PHK. Butmiorexa [IOK
12 JlabopaTtopHas pabota «lccinenoBanue
HYKJIECHHOBBIX KHCJIOT, BBIZJEIECHHBIX U3 KIIETOK https://m.edsoo.ru/7f
pa3sIuYHBEIX OPraHU3MOBY 41aa8c
Crpoenne u pyuakauu ATD. Jlpyrue
13
aykiaeosuarpudochars (HTD)
14 Merompl CTPYKTYPHO# OHOJIOTHH
15 Cexsenupoanue JJHK. Meronbsl reHoOMUKH,
TPAHCKPUIITOMUKH, TIPOTEOMHUKH
XapakTepusyroT (popMy U pa3Mepsl IPOKaPHOTHIECKIX
KJIETOK; CTPOSHHE ATOIIIA3MBI, OPTaHU3aINI0 MeTaboIn3Ma,
(hyHKITIH TeHeTHYeCcKoro anmapaTa 0akrepuil. OMACHBAIOT
MIPOIIECC CITOPOOOPa3OBaHMSI, €r0 3HAYEHHE IS BEIKMBAHIS Bubmuorexa [IOK
OaxTepuil pu YXyAIICHUH YCIOBUH CYIIECTBOBAHMUS; https://m. edsoo.ru/7f
16 Tamsr k1eTok. TIpOKAPHOTHUECKAS KICTKA pa3MHOXKeHre TPOoKapruoT. OIEHUBAIOT MECTO U POJIh A1338¢

MIPOKAapUOT B OMOIIEHO3aX.

CocraBisioT 1wiaH naparpada. BeIMOIHSIIOT IpaKTHYECKHE
pabotel. O6Cy)Ial0T 1eMOHCTpaluu (padoTa B MaJIbIX
rpymmnax). M3yuatoT MaTepuasl ¥ BBIOIHSIOT 3aJaHUs B
paboueii Terpany u Ha MyJapTUMeAnHHOM CD-IIpUIIOKEHNH K
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yueOHUKY

Crtpoenne dyKapruoTHIecKoi KieTku. [IpakTudeckas

17
pabora «/3ydeHne cBOMCTB KIETOYHON MeMOpaHbI»

18 [ToBepxHOCTHBIH amnmapaT KIETKH
OnHoMeMOpaHHbIE OPTaHOU I KIICTKH.

19 [IpakTudeckas padora «M3ydyeHne ABHKECHUS
[UTOIIA3MbI B PACTUTEIBHBIX KIETKaX)
[MoyaBTOHOMHBIE OPTaHOH B! KIIETKH:

20 MUTOXOHJIPUH, I1acTubl. JlabopaTopHas pabora
«HccnenoBanue mia3Moin3a 1 JIemia3Moin3a B
PaCTUTENBHBIX KIETKaX)»

21 HememOpanHubIie opraHOUIBI KICTKH

22 Crtpoenne u QyHKIUH sipa
CpaBHHTENBHAS XapaKTEPUCTHKA KIIETOK 3yKapHuoT.

23 JlabopaTopHas pabota «/3yueHne CTpOeHHsI KIETOK

PA3JIMYIHBIX OPTraHU3MOB»

XapakTepu3yroT HUTOILIA3MY SYKapHUOTUYECKOM KIIETKU:
OpraHeIUIbl [IUTOIIA3MBI, UX CTPYKTYPY ¥ (DYHKIIUH.
XapakTepusyIoT TPAHCTIOPT BEIIECTB B KJIETKY U U3 Hee:
(haro1uTo3 v MUHOIUTO3. OOBICHSIOT COOBITHS, CBSI3aHHBIC C
BHYTPHKJICTOYHBIM MTUIICBAPCHUEM, TTOTIECPKUBASI €T0
3HaueHHe Ui oprann3ma. OTMeqaroT 3Ha4eHHe ITUTOCKEIEeTa.
XapakTepu3yloT BKIIIOUCHHUS, 3HAUEHHUE U UX POJIb B
MeTa0oIu3Me KIETOK. XapaKTepu3yIoT KIETOYHOE AP0 KaK
HEHTP YIPaBIECHUS )KU3HEIESITEIbHOCTIO KIETKH; CTPYKTYPHI
smpa (siaepHast 000JI09Ka, XPOMATHH, SIPHIITKO). BRITTOMHSIOT
npakTuueckue padotel. COCTaBIsAIOT IUIaH Haparpada.
BremonHsr0T mpakTHdeckre padoThI.

O6cyxatoT neMoHcTpanuy (paboTa B MaJlbIX TPYIIAX).
Wzydaror MaTepuaibl ¥ BRITIOTHSIOT 3a/1aHUS B paboueit
TeTpaau U Ha MynbTUMenniHOM CD-TIPUIIOKEHUH K YIEOHUKY

https://resh.edu.ru/su
bject/lesson/3847/sta
rt/

https://resh.edu.ru/su
bject/lesson/3847/sta
rt/8616/

https://resh.edu.ru/su
bject/lesson/5383/sta
rt/153371/

https://resh.edu.ru/su
bject/lesson/3847/sta
rt/

Bbubnuoreka IJOK

https://m.edsoo.ru/7f
41aa8c
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ACCHUMMITALINS U TUCCUMUJISIIIUS — JIBE CTOPOHBI
merabonmu3Ma. Tunbsl 0OMeHA BELLIECTB.

https://resh.edu.ru/su
bject/lesson/3917/sta

24 Jlaboparopnast pabota «/3y4ueHue KaTanuTHIECKON rt/46777/
AKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMUIIa3bl WiIn
Karanase)» OGOCHOBBIBAKOT B3aUMOCBS3b MEXK/TY TUIACTUYECKUM U
sHepreTruyeckuM oOMeHamu. CpaBHUBAIOT MPOLIECCHI Bubmorexa [JOK
depMeHTaTUBHBIN XapaKTep peakinii KJICTOYHOTO TUTACTHYECKOTO U YHEPTETHIECKOr0 0OMEHOB, MPOUCXOJISIIIIIX
) Merabonusma. JlabopaTtopHas padora «3yduenue B KJIETKaX YKHMBBIX OPTaHU3MOB. BEIMOIHSIOT MPaKTUYECKUE https://m.eds00.ru/7f
> (hepMEeHTaTUBHOIO PACIICIIIICHUS ITEPOKCUIA pabotel. O0Cy)Iar0T neMoHCTpanuu (padoTa B MaJbIxX 41aa8c
BOJIOPO/Ia B PACTUTENBHBIX M KHBOTHBIX KIIETKAX) rpymmnax). M3yuaroT MaTepHralibl ¥ BBIOIHSIOT 3aJaHUs B
paboueii Terpaay U Ha MynbTUMenuitHOM CD-niprioskeHnn K
Y4EeOHUKY bubmmorexa LIOK
https://m.edsoo.ru/7f
26 Benku-akTHBATOPHI M OCIKH-UHTHOUTOPBI 41aa8c
27 ABTOTpO(DHBIN THIT OOMEHa BEIIECTB XapakTepusyroT U O0BICHIIOT COOBITHS (POTOCHHTE3A:
28 dorocunTe3 pEaKIiy CBETOBOM M TEMHOBOH (ha3bl. XapaKTepu3yroT U
IIPUBOAAT MPUMEPHI XEMOCHHTE3a. XapaKTepU3yOT Poib Bu6mmorexka [{OK
(orocuHTE3a U XEMOCHHTE3a B IBOJIIOLUU.
https://m.edsoo.ru/7f
CocraBistoT 1o1aH naparpada. BeImomHSI0T npakTHidecKkune 41aa8c
29 XemocuHTes. JlJaboparopHas padbora «CpaBHeHHE paBoThL, OBCYAIAIOT AMOHCTALIH (paBOTa B MATHIX —
MPOLECCOB (POTOCHHTE3A H XCMOCHHTE32) rpymnmnax). M3yuatoT MaTepuasl ¥ BBIIOIHSIOT 3aJaHUS B
paboueii TeTpanu U Ha MynbTUMenritHOM CD-miprmoxxeHnn K
YIeOHUKY
Ana’poOHbIe opraHu3Mbl. Buasl OposkeHusl. [IpuBonsaT mpuMepsl 3HepreTudeckoro ooMeHa. ONUChIBaIOT Bu6mmoreka [{OK
30 JlaGoparopnast pabota «CpaBHEHHE IPOLIECCOB nporecchl cuaTe3a AT®. BeinuceIBaroT peakiuu

6p0)K CHUS U AbIXaHU»

6€CKI/ICJ'IOp0):[HOFO n a3p06H0r0 pacICIiyiCHU

https://m.edsoo.ru/7f
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A3p06HI)Ie OpraHu3MEl. OTanel OHEPreTUYCCKOro

roko3b1. CocTaBISIOT 1aH naparpada. Beimonastor

41aa8c

31
obMeHa npakTuieckue padoTel. O0CyKaaroT AeMoHcTpaun (pabora B
MaJIbIX rpymmnax). M3ydatoT MaTepraibl 1 BBITOTHSIOT 3aaHuUs
32 OHeprust MeMOPaHHOI'O I'PA/IEHTA IIPOTOHOB. B paboueii TeTpaay u Ha MylIbTUMeAnHHOM CD-TIpUI0KEeHUN K
Cunre3 AT®: padora nporonHoi AT®-cuHTa3bI YUEeOHHUKY
33 Peakuu MaTpruHOTO CHHTE3 OnuchIBaIOT CTPYKTYPY T€HOMA MPOKAPHOT; XapaKTEPU3YIOT
34 Tpanckpumniwms — maTpudHblii cuates PHK paboTy MHAYIHOCIBHOTO M PENPEecCUOEIIbHOTO OIIEPOHa.
35 TpaHcsius u e€ Tarnbl Pa30upatoT cTpoeHKE IeHOB DYKapHOT, BBIJICISAIOT
KomupoBanne amuaoKucaoT. Porb pubocom B CTPYKTYPHYIO H PEryJISITOpHBIC YacTH TeHa. CpaBHUBAIOT U ht_tps://resh.edu.ru/su
36 onocuHTese beka BBIIEIISIOT €r0 OMOJI0rnYecKoe 3HaueHne. BEIABIISIOT bject/lesson/5352/sta
37 Opranu3aius reeomMa y IpoKapuoT U 3yKapuoT MEXaHU3MBI PEryJIAINN SKCIPECCHH I'€HOB. w
XapakTepusyroT npotiecc TpaHcaanny. CoCTaBiISIOT IIJIaH Bubmmorexa LIOK
naparpada. BemomHsatoT npaktuueckue pabotel. O0Cy)aaroT https://m.edso0.ru/7f
38 MosekynsipHble MEXaHU3MBbI IKCIIPECCUU TEHOB Y JeMOHCTpanuu (paboTta B MaJIbIX rpynmnax). Mzydaror 41aa8c
SYKapHOT MaTepHaIbl ¥ BBRITIOTHSIOT 3a1aHUs B pabouel Terpaan U Ha
MynsTEMenuiHOM CD-TipriioykeHnn K y9eOHHUKY TTpoIiece
TPAHCKPUIIIIUHN TEHOB y MPO- B SYKapHOT.
Bupycer — BHeKIIeTOUHBIE (POPMEBI JKU3HH U XapakTepu3yroT BUPYCHl B OakTeprodaru kak
39 obnuraTHbIe mapa3uThl. [IpakTrueckas padoTta BHYTPHUKJICTOUHBIE MTAPa3UTHl Ha TeHE- THIECKOM YPOBHE.
«Cozianne MOJIeH BUPYCca» OO6CyXIat0T THIIOTE3HI O TIPOUCXOXKICHUH BUPYCOB; OTKPHITHE
40 BupycHsbie 3a001eBaHNS YeIOBEKa, )KUBOTHBIX, BHPY- COB, MEXaHU3M B3aUMOJICHCTBHSI BHpYyca U KIETKH,
pacteHuit rH(EKINOHHBIHN mporiecc. XapaKTepu3yIT MEXaHU3MBI
BEPTUKAJILHOM U TOPU30HTAIBHON MTEpelaydl BUPYCOB; bubmmorexa LIOK
3a00eBaHus )KUBOTHBIX U PACTEHHI, BHI3IBAEMBIC BUPYCAMH. https://m.edso0.ru/7f
OTtMmeuaroT BUpYCHBIE 3a00JIEBaHHS, BCTPEUAIOIIUECST Y 41aa8c
yenoBeka; rpum, renatut, CIIN/; npennararot Mepsl u
41 HanorexHosnoruu B GHONIOrUM U MEUIIMHE C1ocOOBI MTPO(MUITAKTUKN BUPYCHBIX WH(EKITHI.

CocraBisioT wiaH naparpada. BeIMOIHSIIOT IpaKTHYECKHE
pabotel. O6Cy)Ial0T eMOHCTpaluH (padoTa B MaJIbIX
rpymmnax). M3yuaioT MaTepuasl ¥ BBIOTHSIOT 3aJaHNs B
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paboueit Terpaau U Ha MyabTUMeanitHoM CD-npuioxeHnn K
yueOHUKY

bubmauoreka LIOK
42 JKvi3HEeHHBIN UK KIETKH https://m.edsoo.ru/7f
41aa8c
bubauoreka LIOK
. OnpeaenstoT poib KIETKH B MHOTOKJICTOYHOM OpraHU3Me.
43 Marpuunsiit cuates JJTHK PasBACHAIOT TIOHATHE 0 TAbHEPEHIMPOBKE KISTOK HOTO https://m.edsoo.ru/7f
opraHusma. CKui nmuki: uaTepdasy, Gasbl MUTOTHYECKOTO 41aa8c
Xpomocomsl. JIabopaTopHas padora «3ydenue AereHns U peodpasoBatus XpOMOCoM; Guoorueckui bubmmorexa LIOK
44 CMBICIT ¥ 3HaYeHUEe MUTO3a (Oecronoe pa3MHOKEHHE, POCT,
XPOMOCOM Ha TOTOBBIX MHKpPOIpErnapaTax»
BOCTIOJTHEHHUE KJIIETOYHBIX TIOTEPD B (PU3HONIOTUYECKHUX U :
45 Tlenenme KICTIH — MITO3 pb B ] https://m.edsoo.ru/7f
MATOJIOTUYECKUX YCIOBHS) 41aa8c
Tunbl kieTok. KapnoknHes U HTUTOKHUHES. S
46 JlabopaTtopHas paboTa «HaOmroaeHne MUTO3a B https:/resh.edu.ru/su
KJIETKaX KOHYHMKA KOpeIIka Jyka (Ha TOTOBBIX biect/lesson/3927/sta
MHKPOITpErTapaTax)» rt/105895/
47 Perysmsmus ;xn3HEHHOTO IIUKJIA KIIETOK
48 OprasusM Kak €IuHOE 1E10e
OTMe"aroT 0COOCHHOCTH CTPOSHUS PACTUTEILHOM KIICTKH.
XapakTepu3yrT 0COOCHHOCTH MeTaboIn3Ma KIIETOK
ACTUTEIHHOTO OPTaHN3Ma.
P P Bbubnuoreka IJOK
Txanu pactenunii. JlaboparopHas padora «Mzydenune | CocTaBistoT IuaH naparpada. BeIMOTHIIOT mpakTHYecKue
49 P paTopHas p i parpad P https://m.edsoo.ru/7f

TKaHEH pacTeHU»

pabotel. O6Cy)Ial0T 1eMOHCTpaluu (paboTa B MaJIbIX
rpymnmnax). M3yuatoT MaTepuasl ¥ BBIOIHSIOT 3aJaHUS B
paboueii Terpany u Ha MyJabTHMenuitHOM CD-IIpUIIOKEHUH K
YIeOHUKY

41aa8c
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TxaHu )KMBOTHBIX U YeoBeKa. JlabopaTtopHas

OTMeuaroT 0COOEHHOCTH CTPOCHUS )KUBOTHON KJIETKH.
XapakTepusyroT 0COOEHHOCTH MeTa00IM3Ma KIIETOK
KUBOTHOTO OpTaHU3Ma.

CocTaBIistoT TU1aH naparpada. BrIMOTHAIOT NpakTHYeCKHe

bubmauoreka LIOK

50 y https://m.edsoo.ru/7f
pabora «/3ydeHne TKaHel JKUBOTHBIX» pabotel. OOCY)IAIOT TEMOHCTPALUK (PadoTa B MaJIbIX A1238¢
rpynnax). M3y4aror MaTepuaibl U BBIIOIHSIOT 3a/1aHUS B -
paboueit Terpaay U Ha MynbTUMenuitHOM CD-nipriiokeHuu K
YU4EeOHUKY
51 Opranbl. Cuctemsr opraHos. JlabopaTopHas pabora bubmuoreka IJOK
«M3y4eHre OpraHoB I[BETKOBOTO PACTECHHUS
52 Oriopa Tena opraHu3MoB https://m.edsoo.ru/7f
53 JIBVbKeHHE OpTaHU3MOB Haase
https://resh.edu.ru/su
bject/lesson/6757/sta
rt/268778/
OTMe"aroT 0COOCHHOCTH CTPOCHUS KUBBIX OPTaHU3MOB.
XapakTepusyroT 0COOEHHOCTH MeTabOoInu3Ma KIIETOK KUBBIX https://resh.edu.ru/su
OpPTraHU3MOB. bject/lesson/6758/sta
54 [Iutanne opraHU3MOB 1t/268809/
CocTaBmstoT miaH naparpada. BEITONMHSIOT TpakTHIeCKIe
pabotbl. OOCYKAal0T qeMOHCTpalu (paboTa B MajbIx https://resh.edu.ru/su
rpymmax). M3y4aior MaTeprasibl U BBITONHSIOT 3a/IaHUS B bject/lesson/6756/sta
paboueii TeTpaan u Ha MyJIbTHMeTHITHOM CD-IIPUIIOKEHUH K rt/274162/
YIEeOHUKY
Bbubnuoreka IJOK
55 IMuTanne MO3BOHOYHBIX )KUBOTHBIX. https:/m.edsoo.ru/7f
[MuieBapuTenbHas CHCTEMA YEIOBEKa
41aa8c
https://resh.edu.ru/su
56 JpIxaHne opraHn3MoB

bject/lesson/6759/sta
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rt/268840/

https://resh.edu.ru/su
bject/lesson/6760/sta
rt/272101/

https://resh.edu.ru/su
bject/lesson/6761/sta
rt/268902/

bubmmoreka IJOK

https://m.edsoo.ru/7f
41aa8¢c

https://resh.edu.ru/su
bject/lesson/6766/sta
rt/295867/

57 JpIxanue no3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA

58 TpaHCHOpT BEIIECTB Y OPTraHU3MOB

59 KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX XUBOTHBIX U
YeoBeKa

60 BerieneHue y opraHu3MOB

61 3aiuTa y OpraHu3MoB

62 HNMMyHHas cucTeMa 4eoBeKa

63 PaznmpaxuMocTh ¥ perysus y OpraHu3MOB

64 I'yMopanbHas perymasius 1 S3HIOKPUHHAS cucTeMa
JKUBOTHBIX U YETIOBEKA

65 DopMBI pPa3MHOXKEHHUST OPTaHU3MOB

Bbubnuoreka IJOK

https://m.edsoo.ru/7f
41aa8c

https://resh.edu.ru/su
bject/lesson/5359/sta
rt/
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XapakTepu3yroT M0JI0BOE Pa3MHOKCHUE PACTCHHUN U
JKUBOTHBIX. ONPEAEsSIIOT raMeTOreHe3, €ro MePHOIbL:

bubmauoreka LIOK

66 Ilonosoe pasMHOXKeHHE Pa3MHOXXEHHUE U POCT, co3peBaHus (Meiio3). PaccMaTpuBaroT u https://m.edsoo.ru/7f
KOMMEHTHUPYIOT KOHBIOTAIIUIO U KpOCCHHTOBEp. OMUCHIBAIOT 41aa8c
MCXaHH3M, TCHCTHUYCCKHUEC ITOCIICACTBUA U OMOJIOTHYECKUI https://reSh.edU.rU/SU
CMBICIT KPOCCHHTOBEPa; OMOJIOTHYECKOE 3HAUCHUE U biect/lesson/3927/sta
67 Meiios OMOJIOTHYECKUN CMBICI Me03a. XapaKTepU3yIoT MEPUO/T rt/
(hopMupoBaHus Ipu criepMaToresese. [IpoBosT cpaBHeHHE T
criepMaToreHnesa u oBorenesa. OMUCHIBAIOT OCEMEHEHHE U
OILIOIOTBOpEHHE, TapTeHoreHe3. OnpeelnsoT BONOIUOHHOE
3HAaYEeHUE MOJOBOTO Pa3MHOKEHHUS. Bubmiorexa [IOK
I'amerorenes. O0pa3zoBaHue U Pa3BUTHE MIOIOBBIX
68 kierok. JlabopaTopHast padora «M3ydyeHue thszéé m.eds00.ru/7f
CTPOEHHMSI MOJIOBBIX KIIETOK Ha TOTOBBIX CocraBnsioT miaH naparpada. BITonHs- 0T IpaKTHIeCKHe =gty
MUKPOIIpErapaTax» paboter. OOCYX)ar0T JeMOHCTpaIuH (paboTa B MajbIX
rpymmax).
XapakTepu3yroT MePHOAN3AINI0 HHINBUIYATHHOTO PA3BUTHS. thps://resh.edu.ru/su
Onpenensitor ’MOPHUOHATBHBIIN TEPHO PA3BUTHS U OMICHIBAIOT bject/lesson/5630/sta
OCHOBHBIE 3aKOHOMEPHOCTH JPOOJICHUS — 00pa3oBaHUe /1329201
OJTHOCJIOWHOTO 3apOJIbIIa — OJACTYIIBL, TACTPYJIISIIIO H
69 WunuBuayansHOe pa3BUTHE OPTaHU3MOB — OpTraHoTeHe3.
OHTOT€HE3 https://resh.edu.ru/su
3aIOMHUHAIOT STaIlbI JaJbHEHIIeH 11 PepeHIMPOBKY TKaHEH, | | ject/lesson/5385/sta
OPTaHOB M CUCTEM. XaPaKTEPU3YIOT PETYIISAIII0 rt/119865/
SMOPHOHATBHOTO PA3BUTHS; JETEPMHUHAILINIO U
SMOPHOHATBFHYIO WHAYKIUIO, TEHETHYECKHI KOHTPOIb.
JleMOHCTpUPYIOT pOIIb HEPBHOM U SH- TOKPUHHOM CHCTEM B
70 3akIiajika OpraHoB M TKaHEH U3 3apOJIBIILIEBBIX obecreueHr IMOPUOHATIBHOTO Pa3BUTHSI OPraHU3MOB. bubmorexa [IOK

JINCTKOB

CocraBisioT 1wiaH naparpada. BeIMOTHSIOT IpaKTHYECKHE

https://m.edsoo.ru/7f
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Poct u pa3ButHe x)uBOTHBIX. JJabopaTopHas paboTa

pabotsl. O6Cy)Iar0T NeMoHCTpanuu (padoTa B MaJbIX
rpynnax). M3y4aroT MaTepuaibl U BEITIOIHSIOT 3aIaHUS B
paboueli TeTpaau U Ha MyJibTuMenuiiHoM CD-npuinoxxeHuu K
y4eOHUKY

41aa8¢c

https://resh.edu.ru/su
bject/lesson/6765/sta

71 «BbIsBIEHNE TPU3HAKOB CXOZCTBA 3apOJIBbIIIEH rt/313934/

MO3BOHOYHBIX )KHBOTHBIX)
https://resh.edu.ru/su
bject/lesson/2656/sta
rt/

Pazmuoxxenne u pazsutue pacrenuid. Jlaboparopuas

72 abota «CTpoeHre opraHoB Pa3MHOKEHHUS BBICIIIUX

P N P P P https://resh.edu.ru/su
ACTEHHI» .
P bject/lesson/2469/sta
rt/
OnKCHIBAIOT MPEICTABIEHHS IPEBHUX YUEHBIX O POJICTBE U https://resh.edu.ru/su
XapakTepe nepeiady IPU3HAKOB U3 MOKOJIECHHS B TIOKOJICHHE. bject/lesson/5386/sta
Vcropus craHOBJIEHUS U Pa3BUTHUS TEHETUKH KaK rt/301065/
73 S XapaKkTepu3yroT B3IVISAAbI CPEHEBEKOBBIX YUCHBIX Ha DoVl
e IIPOLIECCHl HACIEeOBAHUS IPU3HAKOB. [IeMOHCTPUPYIOT 3HAHUS
HCTOPUU Pa3BUTHS F'€HETUKU. [IpUBOAAT OCHOBHBIE IOHATHS
TCHETUKH. Bubnnoreka ITOK
OcHOBHBIE IOHATHS ¥ CUMBOJIBI T€HETHKH.

74 JlabGoparoprast pabora «/Ipo3oduina kak 00bEKT W3y4ator MaTepuaibl U BBITONHSIOT 33/[aHAs B paboUcii https://m.edsoo.ru/7f
FeHeTHYEeCKHX MCCIIEI0BAHMID TETpaau ¥ Ha MynbTUMeIuiHOM CD-npunoxeHny K yaeOHUKY | 413a8c
3aKOHOMEPHOCTHU HACIIE0BaHUS TIPH3HAKOB. XapakTepu3yrT THOPUAOIOTHYECKHI Me- TOJ] H3yUeHHSI Bubmorexa IIOK

75 MownorubpuaHoe ckpermsanue. Ilpakrnyeckas XapakTepa HacJleJOBaHUs MPU3HAKOB. XapaKTepU3yIOT U https://m.edsoo.ru/7f

pabota "M3yueHne pe3yapTaTOB MOHOTUOPHUIHOTO
CKpemuBaHus y Apo30huisr"

OIMKMCBIBAKOT BO3MOXXHOCTHU METOA0OB I'€CHETHUYCCKOI'O aHAJIn3a.

41aa8c
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[uTonoruueckne OCHOBBI MOHOTHOPHUIHOTO

CocTaBisroT wiaH naparpada. BeITOTHSIOT MPAKTHYECKUE
pabotsl. O6Cy)Iar0T NeMoHCTpanuu (padoTa B MaJIbIX
rpymmax). M3y4daiorT MaTepualibl U BBITTONHSIOT 3aJaHHS B

bubmuoreka LIOK

76 https://m.edsoo.ru/7f
CKpelMBaHuA paboueii Terpanu u Ha MyabTHMenUitHOM CD-IIpHUIOKEHUH K 41338
y4eOHUKY
https://resh.edu.ru/su
bject/lesson/5386/sta
77 Amnanusupyroriee ckpenmmBanne. Hemomaoe rt/301065/
JIOMUHUPOBAHUE DopMyIUPYIOT 3aKOHEI MeHens. 3aTOMHUHAOT
UTOJIOTMYECKHEe 00OCHOBAHUS 3aKOHOB MeH 1ens.
JleMOHCTPUPYIOT CITOCOOHOCTH BBIMHCHIBATH T€HOTHUITHI
opranu3moB U rameT. COCTaBJISIFOT CXEMbI CKpEIIUBAHMS, https://resh.edu.ru/su
JluruGpuHoe ckpemmBanue. [IpakTudeckas paboTa | peraroT reHeTHdeckue 3agaun. CTposT bject/lesson/4725/sta
78 «3yueHne pe3ynbTaToB JUTHOPHAHOTO ponocioBHble. COCTAaBISIOT TIaH naparpada. Bemonssior 1107947/
CKpeLUBaHUsA Y APO30DUIIBD) npakTHuueckue padbotel. OOCYKAA0T IeMOHCTpaluu (padoTa B
MaJIbIX rpynmnax). M3yuatoT MaTepuasbl ¥ BBITOIHSIOT 3aJaHUs
B pabodeii TeTpaau u Ha MyJIbTUMeTuitHOM CD-TIprioxeHnn K
yaeGHuKY bubmmoreka [IOK
79 g;:ﬁ;g;:me OCHOBEL AMTHOPHAHOTO https://m.edsoo.ru/7f
41aa8c
https://resh.edu.ru/su
DopMynHpyIOT 3aK0H MopraHa 1 TaloT XapaKTEPUCTUKY biect/lesson/4755/sta
80 ClieneiHoe HACHEXOBANHE NPHHAKOB CLIEIIIEHHOT O HACJIEJOBaHHs T€HOB (IIPH3HAKOB). rt/118828/
CocraBistoT 11aH naparpada. BeImomHSIOT IpakTHYecKue
paboter. OOCYX)ar0T JeMOHCTpaIuH (paboTa B MajbIX
rpynmax). M3yqaror MaTepraibl ¥ BRITIOTHSIOT 3aIaHUS B bubmmorexa I[JOK
paboueii Terpany u Ha MyabTHMenuitHOM CD-IIpUIIOKEHUH K
81 XpOMOCOMHasI TEOPHsI HACIIEACTBEHHOCTH yaeGHUKY https://m.edsoo.ru/7f
41aa8c
82 I'eneruka mosna AHaJM3UPYIOT TEHOTHUIT KaK CHCTEMY B3aMMO/ICHCTB YIOIIIUX https://resh.edu.ru/su
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TeHOB OPraHM3Ma; ONPENeNsIOT POPMBI B3aUMOJICHCTBUS
aJUIENIbHBIX ¥ HEAJUIENbHBIX T'eHOB.COCTaBIsAIOT IJIaH
naparpada. BeimonHsoT npakTudeckue padoTel. OOCYKIar0T
JeMoHcTpanun (pabota B MalbX rpynmnax). M3ydaror
MaTepuaibl U BHIIOMHSIIOT 33JaHus B pabodelt TeTpaau U Ha
MynbTUMenuitHoM CD-npuiokeHnH K y4eOHUKY

bject/lesson/3653/sta
rt/47180/

bubmauoreka LIOK

83 I'eHOTHT KaK 1eJIOCTHAsI CHCTEMa https://m.edsoo.ru/7f
41aa8c
bubauoreka LIOK
84 I'enernuecknii KOHTPOJIb PA3BUTHS PACTEHU, https://m.edsoo.ru/7f
JKUBOTHBIX M YeJIOBEKa 41238C

XapakTepusyloT OCHOBHBIE ()OpPMBI M3MEHUYHNBOCTH;

TeHOTUITUYECKYIO0 M3MEHYMBOCTD: MYyTAIMH, HX

K1accH()MKANNIO, 3HAaUCHNE MYTALU ISl IPAKTHKU CENBCKOTO

XO03s1HcTBa U OMOTEXHOIOTHH, KOMOMHATUBHYIO H3MEHUYHBOCTb. ht_tps:/ [resh.edu.ru/su

OOGOCHOBEIBAIOT YBOITIOIMOHHOE 3HAUYCHUE MYTAITMOHHON 1 bject/lesson/5387/sta
85 N3MeHYMBOCTD NIPH3HAKOB. BHbI H3MEHYHBOCTH KOMOHMHATUBHOM M3MeHYMBOCTH. COCTAaBJISIOT IIJIaH maparpada. 117435/

BremonastoT npaktryeckne padoTel. O0CyXIatoT

JIeMoHCTpanuu (pabora B MajbIxX rpymmax). M3ygator

MaTepHalIbl ¥ BBIIONHAIOT 331aHHs B pabodeil TeTpaan 1 Ha

MynsTUMennitHoM CD-TIpUITOKeHNH K YIeOHUKY

XapakTepu3syoT (PEHOTHITHYECKYIO H3MEHYUBOCTD, OTMEYas https://resh.edu.ru/su

POJTb YCIIOBHIA BHEIIHEH CPe/ibl B PA3BUTHH U MTPOSIBICHUH bject/lesson/5387/sta
86 Mou(HKALHOHHAS H3MEHIUBOCTD HPHU3HAKOB ¥ CBOWCTB. CTPOST BapHaLIMOHHBIC PsiIbl M KpuBble | 1/17435/

HOPMBI PEaKIuH.

CocTaBisroT 1iaH naparpada. BemonHSI0T npakTHyeckue

BapuannonHblii st 1 BapHalliOHHAs KPUBAsL. pabotel. O6Cy)Ial0T eMOHCTpaluH (padoTa B MaJIbIX bubmmoreka I[JOK

87 JlabopaTtopHas pabota «/ccnenoBanue

3aKOHOMEPHOCTEN MOAN(PUKAIIIOHHON

rpymmnax). M3yuatoT MaTepuasl ¥ BBIOIHSIOT 3aJaHNs B
paboueii Terpany u Ha MyabTHMenuitHOM CD-IIpUIIOKEHUH K

https://m.edsoo.ru/7f
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M3MEHYMBOCTHU. [locTpoeHHE BapHAIIMOHHOTO Psiia U | YUeOHHUKY 41aa8c
BapUallMOHHON KPUBOI»
88 I'enotunuueckas n3MeHUYMBOCTh. KoMOMHATHBHAS XapakTepu3yloT OCHOBHBIC ()OPMBI H3MEHUHNBOCTH;
HW3MEHYUBOCTh TeHOTUITUYECKYI0 N3MEHYMBOCTD: MYTAINH, UX
MyTtauronHast “3BMEHUMBOCTh. [IpakTnyeckas KJIacCH(UKAIINIO, 3HAUCHUE MyTAllUN JJIsl IPAKTUKU CEITbCKOTO
89 pabora «MyTanuu y 1po30duisl (Ha TOTOBBIX X03MCTBA U GHOTEXHONOTNH, KOMOMHATHBHYIO M3MEHYHUBOCTD. | BuGnuoreka [{OK
MUKpOIpenaparax ) OOO0CHOBBIBAIOT BOJIOIMOHHOE 3HAYEHHE MYTAIIHOHHOW 1
KOMOHHATHBHOI M3MeH4rBocTH. COCTaBISIOT M1aH maparpada. | Nttps://m.edsoo.ru/7f
BeimonusioT npaktayeckue pabotsl. O0Cyx a0t 41aadc
90 3aKOHOMEPHOCTH MYTalMOHHOI'O TIPOLECCA. JIeMOHCTpanuu (padbota B MajibIX rpymmax). M3ydaror
ONureHeTnKa 1 MU eHOMHUKa MaTepuabl M BHITTONHSIIOT 33JaHus B pabodelt TeTpau U Ha
MynbTEMenuitHOM CD-mipuiioykeHnn K yaeOHHUKY
PackpbiBaTh IPHYHHBI HACIEICTBEHHBIX H BPOXKIEHHBIX https://resh.edu.ru/su
3a0051eBaHui, OOBACHATL BO3MOXKHOCTE U HEOOXOAUMOCTh MX bject/lesson/3653/sta
91 I'enernia senopexa. IlpakTirdeckas pf6°Ta MPENYIPESKICHUS, a TAKXKE HEKOTOPHIE CIIOCOOBI UX JICUCHHUSI. rt/47180/
«CocrapiieHue 1 aHaj3 POOCIOBHOM Or1ieHUBaTh POJIb COBPEMEHHBIX METOJIOB U3yUCHHUS TEHETHKU
YeJOBeKa B YCTAHOBIICHUW TPUYWH HACIICICTBEHHBIX U
92 TS Ry S mmm————" p———— BPOXKIEHHBIX 3a00meBanmii. CpaBHUBAThH TEHETHIECCKHE, Bubmiorexa LOK
[IUTOJIOTMYECKHEe, GUBNIECKHIE U CEKBEHCOBBIC KAPTHI.
3HauCHHE MCIMIMHCKON ICHETHKN B OOBACHATH OMACHOCTH OJIM3KOPOICTBEHHBIX OPaKOB. :
pon p https://m.edsoo.ru/7f
93 MPEAOTBPAIICHUH U JICUCHHH TeHETUICSCKUX A1338¢
3a00eBaHMil YemoBeKa -
[epeuncisroT EHTPhl POUCXOKICHUS K MHOTO00pasus
KYJbTYPHBIX PACTCHUH, 3alIOMUHAIOT KYJIbTYpHI, B HUX
chopmupoBasimecs. J[al0T onpeaeneHus MOHIATHH «COpT»,
Bbubnuoreka IJOK
OcHOBHBIE MOHATHS cemexiyit. JIaGopaTopras «TOPOJIa», «IITAMM». XapaKTepH3YIOT METOJIbI CEIICKIINN
94 pabota «/3y4eHre COpTOB KYJIbTYPHBIX PACTCHUH U pacTeryii 1 KMBOTHBIX. COCTABILTIOT IUIaH Naparpaga. https://m.edsoo.ru/7f

mopoa A0OMallHUX JXUBOTHBIX)»

BemonusioT npaktuyeckue padorsl. OOCyxIaroT
JeMoHCTpanuu (pabota B MajibpIxX rpymmax). M3ygator
MaTeprasbl U BRIIIOIHSIIOT 3aaHusl B pabodel TeTpaay U Ha
MynbTUMenuitHOM CD-npuiioxeHnn K y4eOHUKY

41aa8c
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Mertopl ceneKIMOHHOM paboThl. JlabopaTtopHas

https://resh.edu.ru/su
bject/lesson/3861/sta

95 1t/295751/
pabora «/3ydeHne METOJI0B CENEKIIMHA PACTECHUI
OO0O0CHOBBIBAIOT 3HAYCHUE CENEKIIUM IS PA3BUTHSI
CENTbCKOXO03HCTBEHHOT'0 TIPOU3BOICTBA, MEIUITMTHCKOM,
MHKPOOMOIOTUYECKOM U IPyruX OTpacieit mpoMeiinuieHHocTH. | bubnmoreka LIOK
OCTHNKCHHUA CCIICKIINU ACTEHHUH U )KMBOTHBIX.
96 a P . CocTtapisitor 1aH naparpada. BeIMONTHSAIOT mpakTHYECKHE https://m.edsoo.ru/7f
[paktuyeckas pabora «[IpuBHBKa pacTeHUI»
pabotel. OOCY)IAIOT IEMOHCTpAMH (PadoTa B MaIBIX 41aa8c
rpynnax). M3y4aror MaTepuaibl ¥ BBITIOIHSIIOT 3a1aHUS B
97 Coxpanerue, H3ydeHHe 1 HCTIONb30BAHUE paboueii Terpaay U Ha MynbTUMenuitHOM CD-nipuioxkeHuu K
TeHETHYECKHX PECYPCOB yIeBHIKY
bu6mmoreka IJOK
buorexHonorus kak Hayka v OTpacib
98 mpousBozcTBa. [IpakTrdeckas pabora «3yuenne https://m.edsoo.ru/7f
00BEKTOB OMOTEXHOIIOTHIY 41aa8c
bu6mmoreka IJOK
XapaxkTepu3yoT JOCTH)KEHUS! U OCHOBHBIE HAIIPABJICHUS
99 OCHOBHBIE HATIPABICHHUS CHHTETHUECKOi OHONOrHM | COBPEMEHHOM CENCKIIHH. https://m.edsoo.ru/7f
41aa8c
OnuceIBa0T METOBI PENPOLYKTUBHOIO M TEPAIIEBTUYECKOTO
KJIOHUPOBAHUS; KIETOYHbIE TEXHOJIIOTUH U CIIOCOOBI Bu6mmorexka [{OK
TE€HETUYECKOW MHKEHEPHH.
100 XpoMOCOMHasI ¥ TEHHAsI HEDKEHEPHUS https://m.edsoo.ru/7f
CocraBistoT 11aH naparpada. BeImomHsSoT npakTHdecKue 41aa8c
paboter. OOCYX)ar0T JeMOHCTpaIuH (paboTa B MajbIX
rpynmax). M3ydaror MaTepraibl ¥ BEITIOTHSIIOT 3aIaHUS B bu6morexa [IOK
paboueii Terpanu U Ha MynbTUMenHitHOM CD-miprmoxxeHnn K
101 MeauuHCKHe OUOTEXHOIOTHH yaeOHHKY https://m.edsoo.ru/7f
41aa8c
102 PesepBHbIii ypok. [loBTOpeHne, 06001meHue, bubmorexa LIOK

CUCTEMATHU3alI A 3HAHUHI

https://m.edsoo.ru/7f
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11 KVIACC

DJIeKTPOHHBbIE
Nen/m | Tema ypoka Buaebl 1eTeJIbHOCTH YYEeHUKA o0pa3oBaTeJibHbIE
pecypebl
IsomomonHas Teopus . OnpenensfoT TOCTHKCHUS HAYKH U TEXHOJIOTHI B KAUECTBE httpS:// resh.edu.ru/s
1 Jlapsusa MPETOCHUTIOK CMEHBI KPEAIIMOHUCTCKHUX B3TIISIOB Ha JKUBYIO U ubject/lesson/5393/
HEXKUBYIO IPUPO/TY, HA SBOJIIOIIMOHHBIC TPEIICTABICHUSI. start/
S — XapakTepu3yroT HayJHbIe r[pez[nocr)unqxl1 no6ymsume Y. Jlapsuna k| brbnorexa HOK
2 stoB 10 U. Jlapsimy MIOMCKY MexaHml:/IOB U3MCHEHHS B )KUBOU TPUPOJIC. AHATUZUPYIOT https://m.edso0.ru/7
IKCTIEAUIIMOHHBII MaTepuai Y. JlapBiHa B KauecTBE MPEANOCHUIKA f41aa8¢c
Bops6a 3a CyMeCTBOBaHIE, pa3pabOTKH IBOTIOIMOHHON TEOPHH. Bu6imnorexa LIOK
3 €CTECTBEHHDIH 1 CocTapyAIo0T Mm1aH naparpada. BeIMoNHAIOT npakTHdeckue paboTEl. https://m.edso0.ru/7
MCKYCCTBEHHBIH 0TOOP O6CyXJar0T IeMOHCTpaluy (paboTa B MaIbIX TPYIINAX). f41aa8c
4 ®opMUPOBAHNE CUHTETUUYECKON
TEOPUH IBOJIOLHUH bu6mmoreka IJOK
OTarbl 5BOIIOLOHHOTO https://m.edso0.ru/7
5 npouecca: MUKPO3BOJIIOLNS U f41aa8c
MaKpPOIBOJIOIHS
https://resh.edu.ru/s
6 [Tonynsiuus — sneMeHTapHas ubject/lesson/4949/
€QUHHULIA DBOJIIOIUU start/119943/
3aKOH reHETHYECKOTO Ha3bIiBaroT riiaBHbIC HANPaBJICHUS SBOJIFOIIUMOHHOTO
paBHoBecus JDx. Xapau, B. npoiiecca. XapakTepu3yrT OHOJIOTHUYECKHI TPorpece U Bu6miorexa [JOK
7 BaiinGepra. JlabopaTopHas ouonoruueckuii perpectc (A. H. Cesepuon). BocripousBoasr
pabota «BbisiBieHHE omnpe/eseHus: GHOIOTHYECKUX MOHSITHI. XapaKTepu3yroT MyTH https://m.edsoo.ru/7f
U3MEHYHMBOCTH y 0cOOei JOCTHXKEHUS] OMOJIOTMYECKOTO Mporpecca: aporeHes, ajloreHe3 u 41aalc
OJIHOTO BHJIA» katoreHes. [ IpuBoAAT mprMephl aporeHesa, ajoreHes3a u KaroreHesa B
8 DnemeHTapHbIe (PaKTOPHI xkuB0o# npupoje. OOBSICHSIIOT Pe3yIbTaThl 3BOJIOIUU: MHOTO0Opasue bubnnorexa LIOK
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3BOJIFOLUHU BUJIOB, OPraHMYECKYIO L1eJIeCO00pa3HOCTh, MOCTEIICHHOE ycnokHeHne | https://m.edsoo.ru/7f
D¢ dekT ocHoBarens. Dpdexr | opranusanui. COCTaBIAOT UIaH naparpada. BemonHsioT 4laadc
o OYTBUIOYHOTO TOPJIBIIIKA npakTrdeckue padboTel. OOCYKIAIOT JeMOHCTpanuy (padoTa B MabIX
Murpauuu. U3omnsmuuu rpymmnax). M3y4aror MaTepraisl U BBIOJHSIOT 3aIlaHUS Ha
10 MOMYJIAIMI: reorpadudeckas, MyiabTUMeInHOM CD-NpUiIoKeHnn K y4eOHUKY
Ouonoruyeckas
EcrectBennslit oTO0p —
11 HanpaBIIoNi $aKTop https://resh.edu.ru/s
ubject/lesson/5389/
IBOJIOTHH start/107051/
bu6mmoreka IJOK
12 Tonosoii ot6op https://m.edsoo.ru/7f
41aa8c
[Tpucnoco6aeHHOCTD XapakTepu3yroT CTPYKTYPHO-(DYHKIIHOHAIBHYIO OpTraHH3aIHIO
OpPraHu3MOB KaK pe3yJIbTar YKUBOTHBIX, PACTCHHIA, TPHOOB U MUKPOOPTaHU3MOB KaK
MUKPOIBOJIIOIUH. NPUCTIOCOOJICHNE K YCIOBHUAM CyllecTBOBaHUs. [IpUBOAAT IpUMEpHI
13 JlaGopaTtopHas pabota IPUCTIOCOOJICHHMIA: MPUCTIOCOOUTENBHYIO (hOpMY Bu6mmoreka LIOK
«U3yuenue apomopdo30B u TEJIa;IOKPOBUTEIHCTBECHHYIO OKPACKY U €€ BApUAHThI —
UIMOAaNTAll{ Y PACTCHUI U | CKPBIBAIOIIYIO U TIPEIOCTEPEraronIyto. J[aroT OlleHKy THITMYHOTO https://m.edsoo.ru/7f
KHBOTHBIX)» NOBEJICHUS. )KMBOTHBIX U 3200T€ O MOTOMCTBE KaK MPUCIIOCOOIECHHSIM, 41aasc
[Ipumeps! npucnocobaeHuit y o0ecrieunBaroIUM ycrex B 0opbOe 3a CyIiecTBOBaHHE
14 OpraHU3MOB:

MOp(}OJIOTHYECKHE,

[IpuBoasT mpumepsl pu3HoNIornYeckux agantanuii. OObSICHAIOT
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¢busnonIornIecKue,
OHMOXMMHUYECKUE,
noBeieHueckue. JlabopatopHas
pabota «IIpucmocobneHws
OpPraHUu3MOB U UX
OTHOCHTEIIbHAS
1IeTIECO00Pa3HOCTHY

OTHOCHTEJIbHBIN XapaKTep MPUCIIOCOOICHUH U TPUBOIAT IPUMEPHI
OTHOCHUTENBbHOCTH afanTanuil. CocTaBiIAIOT IJIaH maparpada.
BoinonHstor npaktudeckue padoTsl. O0CYXIal0T JEMOHCTpALUU
(pabota B ManbIxX rpynmnax). M3yuyatoT MmaTepuansl U BHIIOJIHSIOT
3agaHus B paboueit TeTpaay U Ha MynbTuMeaniiHoM CD-nipunoxennn
K YUeOHUKY

Bun, ero xpurepun n
cTpykTypa. JlaboparopHas

Ha3zmiBaroT u XapaKTCPpU3yroT OTACIBbHBIC KPUTCPUN BU A U €TI0
TCHCTUYCCKYIO U30JIALIUIO OT APYTUX BUIOB.

https://resh.edu.ru/s

15 pabota «CpaBHEHHE BUJIOB I10 - 5 ubject/lesson/4949/
KTE€PHU3YIOT COBPEMECHHBIE IT TaBJICHUS O BY, - BaHUH
MOP(HOTIOrHIECKOMY gpg qep 3yto Col/feﬂem € HpCACTABICHIA O BUA000- pasosa start/119943/
. C.YHetsepukos, W. U. [lImanerayseH); momyasiidOHH TPYKT
KDHTCPHION ( CTBEPHKOB, anbray3e); IOMYISLHOHHYIO CTPYKTYPY
BHU/IA.
Aa https:/resh.edu.ru/s
16 CrpyxTypa Bra OnuUCHIBAIOT reorpapuIecKyro U IKOJOTHICCKYIO H30JISIHIO, utbliilllgsgsfg?// 4949/
. star
OTPaHUYCHHOCTh PaJlyca UHANBUIYATbHOW aKTUBHOCTH KaK
Bumoo6pazoBanue kak
17 (baxTopsl, 00YCIOBINBAIONINE PA3/ICICHUS BU/Ia HA OT/ICIbHBIC
pe3yabTaT MUKPOIBOIIOIHH
TOTTYJISIITUH.
bu6mmoreka IJOK
CocrapnsioT mwiaH naparpada. BEIIOTHIIOT MpakTHYeCKue paboTHI. httos://med s
ttps://m.edsoo.ru
18 CBsi3b MUKPOSBOJIIOLUH 1 OO0cyxaroT IeMoHcTpaluu (padoTa B MajbIx rpynnax). M3yqaror 41p 8
. aa8c
SMHACMUOIOTHH MaTepHalbl U BBIOJHSAIOT 3aJaHust B paboueii TeTpaau U Ha
MynbTEMeaRIHOM CD-nipuioxeHun K yaeOHUKY
Maxkpo3BoroIus. 1
aloT OIPEJICIICHUE U XapaKTEPU3YIOT ITYTH JOCTHKCHUS
19 [TaneoHTOJIOrHYECKHE METOIbI 5 p p prsy o yr Suwei
MOJIOTHYECKOTO Mporpecca: apoMopdo3a, HIuoaaanTaliui U 001mei
W3YYCHUS IBOJIIOIIUH POTP POMOP ’ brbmmorexa LIOK
nereHeparyu. [IpuBoAT MpUMEpHI JUBEPTCHIINH, KOHBEPICHIIUU U
buoreorpaduueckue meTop! httos://m.edsoo ru/7f
20 napasuienTu3Ma, OObSICHSIIOT IPUYUHBI BOSHUKHOBEHUS CXOIHBIX IO ps./im. Iu
W3Y4YEHUS SBOIIOIUH . 413a8¢c
CTPYKTYype W/uiu QyHKIIUSAM OpraHOB y MPEACTaBUTEICH pa3TUIHbIX +20d0L
DOMOpPHOTOTHYECKHE U
21 CUCTEeMATUUYECKUX IPYII OPraHU3MOB. 3a- MOMHUHAIOT OCHOBHbBIE

CpPaBHHUTCIIBHO-
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MOP(OTIOTHIECKHE METOIbI
M3YUYCHHS 3BOJTFOIINN

MonekynsipHO-r€HETUUECKHUE,
OMOXMMUYECKHE U

ImpaBuJjia 3BOJJIOIHUHU, ONCHUBAIOT PC3YJIbTAThI 3BOJJIIOINH.

CocrapnsioT mian naparpada. BEIIOTHSIIOT TpakTHYecKne
paboTeL [IpUBOAAT TOKA3aTENHCTBA HBOJIIOIIMU U3 00J1aCTH

22 MAJICOHTOJIOTHH, SMOPHOJIOTHH, TeHETUKH U T.J1. OOCYKIaroT
MaTeMaTH4YE€CKUE METO IbI 5 "
eMoHcTpaluu (padoTa B MaJbIX rpynmnax). M3ydaroT maTepraibl 1
M3Y4YEHUS IBOJIOLUN A pauuu (p pva )- U3ya P
BBITIOJTHSIOT 33JIaHUs Ha MyJIbTUMeInitHOM CD-npuioxeHun K
OO6111e 3aKOHOMEPHOCTH
23 y4eOHUKY
3BOJIIOIUA
AnanTtuBHas paguanus.
24 HepaBHOMepHOCTH TEMIIOB
3BOJIIOIUA
https://resh.edu.ru/s
HayuHbie THTIOTE35! XapakTepu3yrT THIOTE3bl TPOUCXO0KICHUS )KU3HU Ha 3emiIe. b_D o ey
ubject/lesson
o5 ITPOHCXOKICHUST FKI3HI HA OnenuBarot pojb Onosioruu B GOPMHUPOBAHUH COBPEMEHHBIX / /
3emite MIpe/ICTaBICHUI 0 BOSHUKHOBEHHUH KU3HU Ha 3emiie. OObSICHSIOT start/301094/
METObI JATUPOBKHU COOBITHH Tponuioro. [lepedncisior KitoueBbie
ABOJIIOIIMOHHBIE COOBITHS B UCTOPUHN Pa3BUTHS KU3HU. OOBSICHSIIOT
MIPUYMHBI BRIMUPAHUS BUIOB.
CocTtaBnAaroT 1aH naparpada. BeIMOJHSIOT NpakTHYECKHUe
JloHayHbIE PECTABICHHS O p - parpag p 5 https://resh.edu.ru/s
26 paboTeL.IIpuBOIAT TOKA3aTEIbCTBA SBOJIIOIMU U3 00J1ACTH ubject/lesson/3874/
3apOKICHUH KU3HU
POXKI MaJICOHTOJIOTUH, YMOPHUOJIOTUH, TeHETUKH | T.11. OOCYXIar0T start/301094/
JeMOHCTpaIuu (paboTa B MaJIbIX rpynmax). M3ydarT maTepraibl 1
BBITIOJIHSIOT 33J1aHus Ha MyJbTUMeanitHOM CD-npunoxeHun k
yu4eOHUKY
97 OcHOBHBIE 3Tanb Bu6muorexa [[OK
HEOPraHUYECKOM PBOJIOLUU
28 [UIoTe3bl 3apOXKAEHHS KU3HH https://m.edsoo.ru/7f
Ucropus 3emnn u MeTombl €€ . . 41aa8c
29 XapakTepu3ylT pa3BUTHE KU3HU HA 3eMJI€ B apXEHCKOU U

nzyuenus. JlabopatopHas
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pabora «/3y4eHne 1 ONFCaHue
HCKOITaCMBbIX OCTATKOB APCBHUX
OpPraHHu3MOBY

HauanrnHbie sTanbt

pOTEepO30HCcKOM Ipax. OTMEUaIOT MepBbIE CIIEbI )KU3HU Ha 3eMJIe;
IMOABJICHUEC ITPEAKOB BCEX COBPCMCHHLIX TUIIOB 6eCH03BOHO'-IHBIX
JKMBOTHBIX, IICPBBIX XOPAOBLIX ) KMBOTHBIX; PAa3BUTUC BOAHBIX
pacTenuii. XapakTepus3yoT pa3BUTHE )KU3HU Ha 3eMJie B IaJI€0301CKOM

https://resh.edu.ru/s
ubject/lesson/3874/
start/301094/

30 . .. https://resh.edu.ru/s
OpraHu4ecKOi SBOJIIOLUN spe. OTMEYaroT NOSBIICHHE CYXOMYTHBIX PACTEHHI; BOSHUKHOBCHHE biect| 13885/
ubject/lesson
31 DBOMIONHUS DYKAPUOT MIO3BOHOYHBIX: PHIOBI, 3eMHOBOTHBIE, PECMBIKAIOIINECS.
start/270127/
OCHOBHBIE ATAITBI YBOJOIIH L
XapakTepu3yIoT pa3BUTHE )KU3HU Ha 3eMiie B ME30301CKOH dpe.
PacTUTENLHOTO MUPA.
OTMeyaroT MOsIBJICHUE U PACIIPOCTPAHEHUE TIOKPHITOCEMEHHBIX
[IpakTnueckas pabora .
32 . pacTeHui; BOSHUKHOBEHHE TTHUI] U MJICKOTIHTAFOIIIHX.
«M3ydeHne ocoOeHHOCTEH
CTpOCHU:A PACTCHUH Pa3HBIX XapakTepu3yrT pa3BUTHE KU3HH HA 3eMJIe B KaWHO30MCKOU 3pe:
OTACJIOB» IIBETKOBBIX PACTEHUH, HACEKOMBIX; OOBSICHSIOT MapalIeIbHYIO
5BOJIONHI0. ONUCHIBAIOT PA3BUTHUE MLIALEHTAPHBIX MIIEKOMHUTAIOIINX, https://resh.edu.ru/s
33 OcHOBHbIE dTallbl dBOJTIOLHH MOSIBJICHUE XHIIHBIX, BOSHUKHOBEHHUE IMPHUMATOB. XapaKTepU3yIOT ubject/lesson/3885/
. o rt/270127
KMBOTHOTO MHpa reoJIornuecKie M3MEHEeHH s KaiftHo3041; peiid MaTepuKoB, OJeICHEHHMSL. start/270127/
OOCyXIar0T OCHOBHBIE 3TaITbl ABOJIOIMH PACTEHHUI U )KUBOTHBIX.
DBOJIONS )KUBOTHBIX.
IIpakTnyeckas pabota CoCTaBJIAOT TIaH naparpada. BEIONHAIOT IpakTHYecKHe paboThL. Brbmmorexa LIOK
34 «M3ydenne ocobeHHOCTEH OO0cyxmaroT 1eMoHcTpaluu (padoTa B MalbIX rpynmnax). M3ydaror https://m.edsoo.ru/7f
CTPOCHUS TIO3BOHOYHBIX MaTepHalIbl U BBHITIOJIHSIOT 3aJaHus HA MyJbTHMeuitHoM CD- 41aa8¢c
KUBOTHBIX)» NPUJIOKCHUHN K YICOHUKY
https://resh.edu.ru/s
PasButue xu3Hu Ha 3emIie 1o .
35 ubject/lesson/3885/
3paM | MeproaaM
P prod start/270127/
OOBSACHSIOT IPUYNHBI BBIMUPAHUS BUJIOB.
MaccoBBIE BEIMHPAHHS — CocraBisitoT miaH naparpada. BeINOIHAIOT NpakTUYecKHe bubmmnorexka LIOK
36 SKOJIOTHYECKHE KPU3HChI paboTsL.IIpBOAAT MOKA3aTENBCTBA YBOJIOINHI U3 00IaCTH

MIPOLLIOTO

[aJICOHTOJIOTUH, SMOPHOJIOTUH, TeHETUKH U T.1. OOCyXatoT
JneMoHCTpanuu (paboTa B Manblx rpynnax). M3yuyaior marepuaisl 1
BBITOJIHAIOT 331aHUs Ha MyJIbTUMeAnHHOM CD-NpuioXeHnu K

https://m.edsoo.ru/7f
41aa8c
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y4eOHUKY

O1eHnBaOT BO3MOXXHOCTH MOJIEPKaHUS OMOJIOTHYECKOTO
pa3zHooOpa3us Ha MOMYJISILIMOHHO-BUIOBOM, T€HETHUECKOM U
9KOCHCTEMHOM YPOBHSIX. XapaKT€pU3yOT OCHOBHBIE METObI
OMOJOTUYECKOTO0 MOHUTOPHUHTA. BBIIENSIOT IepCIEKTUBHBIE
OMOJOTUYECKHE NHIUKATOPBI. XapaKTepU3yOT BO3MOXKHOCTU

N bubauoreka LIOK
37 COBpEMEHHBIi SKOJOTHYECKHii | IPUMEHEHHUS IOCTHKEHUI OMOJIOTUH ISl PENIEHUS. TTPHPOJI00XPAHHBIX
KPH3HC, €70 0COOEHHOCTH npooem. https://m.edsoo.ru/7f
41aa8c
CocraBisroT 11aH nmaparpada. BeIMoTHSAIOT MpakTHYecKue padoTHhl.
O6cyxaatot neMoHcTpanuu (padoTa B MajbIx rpymnmnax). M3yuator
MaTepHuaibl ¥ BBIMIOJHSIOT 3aaHus Ha MyJabTuMeaniitHoM CD-
MIPIIOKCHUN K YICOHHUKY
OOBACHAIOT CYIIECTBEHHBIE 0COOEHHOCTH Pa3HbIX 7 https://resh.edu.ru/s
CospeMeHnHas cucrema ym P YpOBHeH b
38 OpPraHHU3alUH )KI3HH KaK HepapXUUECcKH COTIOTIMHEHHBIX CHCTEM. ubject/lesson/5395/
OpPraHUYECKOTo MPOILIOTO 107347/
BbISBISAIOT IPOCTHIE U CIIOKHBIE CUCTEMBI. XapaKTePU3yIoT start/107347/
O0COOEHHOCTH JKHUBBIX CUCTEM KaK CJIOXHBIX HEPAaBHOBECHBIX
OTKPBITBIX CHCTEM.
https://resh.edu.ru/s
OCHOBHbIE CHCTEMATHYECKHE CocraBisroT 1U1aH maparpada. BeIMoaHSAIOT NpakTHYecKue padoThl -~ -
39 parpada. p p : ubject/lesson/5395/
IpYIIBl OpraHu3MOB O6cyxaatot neMoHcTpanuu (padoTa B MalbIX rpymnmnax). M3ydator start/107347/
MaTepuaibl U BRIOIHSIIOT 3a/1aHus Ha MylnbTuMenuitnom CD-
MPUIIOKEHUU K YYEOHUKY
XapakTepu3yroT CHCTEMATHYECKOE TIOJIOKEHUE YETOBEKA. bubnnorexa LIOK
40 AHTPOIOJIOTHSI — HayKa O X 06
qeTOBEKe apaKTepU30BaTh OCHOBHBIC ITAIbl aHTPOIOreHe3a. OOBACHSAIOT POTIb | piine://m.edsoo.ru/7f
OMOJIOTUYECKHUX M COLMANBHBIX (PAKTOPOB B SBOIOINH 413a8¢c
. PasBuTHE IpECTaBIeHNI 0 yenoBeka. ONMUCHIBAIOT CTAIUU IBOJIOIUH YeJIOBEKa: IPEBHEHININX, https://resh.edu.ru/s

MPOUCXOKACHUHN YCIIOBCKA

APCBHUX U MEPBLIX COBPEMCHHBIX JIIOJICH. PaCCManI/IBaIOT n 3aI10-

ubject/lesson/4951/
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42

MecTto uenoBeka B CUCTEME
OpPraHU4YeCcKOTr0 MHpA.
JlaboparopHas paboTa
«M3ydenune ocoOeHHOCTEH
CTPOCHHUS CKeJIeTa YeJIOBeKa,
CBsI3AHHBIX C
MIPSIMOXO0KICHHEM)

43

JIBrKyIIHE CHIIBI
aHTPOIIOTeHE3a

44

CooTHomieHne OMOTOTHIECKUX
1 COIMAIBHBIX (haKTOPOB B
aHTPOTIOTeHE3e

45

OCHOBHEBIE CTaIUN
aHTPOTIOreHEe3a

46

ITaneoreneTuka u
aJIeOreHOMUKA

47

9BOJ’IIOI_[I/I$I COBPEMCHHOTI'O
YCJIIOBCKA

48

Uenoseueckue pachl.
[IpakTnueckas pabora
«M3ydeHne 3KOJIOTHYECKUX
aJanTalMil 4YeIoOBeKay

MUHAIOT TOMYJISAIUOHHYI0 CTPYKTYpy Buaa Homo sapiens — pachbl.
3HAKOMSITCSI ¢ MEXaHU3MOM pacooOpa3oBaHUs, OTMeUasi €AMHCTBO
POUCXOXKACHUS pac. [IpuBOIAT apryMEeHTHPOBAHHYIO KPUTHKY
AQHTUHAY4YHOU CYIIHOCTH pacu3mMa.XapaKTepU3yIOT COBPEMEHHBIN dTall
SBOJIIOIUH YEJIOBEKA; B3aMMOOTHOIIICHIE COLMAILHOIO U
OHOJIOrMYECKOro B €ro 3BoJronuu. O00CHOBBIBAIOT €IUHCTBO
YeJoBeUYeCcKuX pac. J[aroT apryMeHTHPOBaHHYIO KPUTHKY pacu3Ma u
«COLMAIILHOTO JapBUHU3Ma». OTMEUaIOT BEAYIIYIO POJIb 3aKOHOB
00111eCTBEHHOM KU3HH B COIIMAIILHOM MTPOTPECCE YETOBEUECTB

CocraBisroT 11aH maparpada. BeIMomHSIOT MpakTHYecKue padoTHl.
O6cyxaatoT neMoHcTpanuu (padoTa B MajbIX rpymnmnax). M3yuator
MaTepHraibl ¥ BBIMIOJHSIOT 3aaHUs Ha MyJabTUMeaniitHoM CD-
MIPIIIOKE- HUU K YIeOHUKY

start/290181/

bubmauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

bubauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8¢c

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8c

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8c

https://resh.edu.ru/s
ubject/lesson/3906/
start/283994/

bubmmorexa LIOK

https://m.edsoo.ru/7f
41aa8c
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MG)K,Z[I/ICI_[I/IHJII/IHaprIe MECTOAbI

bubmuoreka LIOK

49 AQHTPOTIOJIOTUH https://m.edsoo.ru/7f
41aa8c
50 3apoKIeHNE U Pa3BUTHE OnpenensfoT ¥ aHATU3UPYIOT TOHSITHS «3KOJIOTHD), «Cpeaa
9KOJIOTHUH obuTaHus». XapakTepu3yroT abnoTHIecKre (PaKTOPHI: BIKHOCTD,
MeTo1bl 3KOJIOTHH. OCBEIIEHHOCTh, TEMIIEPATYPHBIA pekuM U Ap. OOBACHSIIOT BuGnnorexa LIOK
JIaboparopHas paboTa UHTEHCUBHOCTH JICHCTBHSI U B3aUMOOTHOILIEHHSI a0MOTHYECKUX
°1 «VI3ydenne MeToI0B dakTopoB. OnUCHIBAIOT GHOTHYECKHE (GAKTOPHI, HA KOHKPETHBIX https://m.edsoo.ru/7f
JKOJIOTMUECKHUX MCCIIEI0BAHNNY | PUMEPAxX JIEMOHCTPUPYIOT UX 3HaueHue. Ha3bIBatOT OCHOBHBIC 4laagc
) 3HaueHHEe YKOIOTUYECKUX MOJIOKeHUs yaeHusi o ouoreorieno3ax B. H. Cykauesa;
> 3HAHUM JIJ151 YeJIOBEKa
XapakTepu3yloT eCTECTBEHHbIE COOOIECTBA )KUBBIX OP- FTAHU3MOB; hitps //resh.edu.ruls
53 DKoTOTHUeCKHE haKTOPHI OMOreo1IeH03 U €ro YacTH: OMOIIEHO3 U KOTOI; IKOJIOTUYECKUE ubject/lesson/5392/
(axTopsI cpensr; start/8378/
Abuotuueckue pakropsl. CBeT 06 o )
. BSACHSIOT POJIb MHTEHCUBHOCTH JICHCTBUS (paKTOpa; HOHSITUS
KaK KOJOTUYECKUH (PaKTop. «OIPAHATHBAOITHIA hAKTOP https://resh.edu.ru/s
54 JlaGopaTtopHnas pabota ubject/lesson/5392/
«BbrsBnenune npucnocodiiennit | CocraBisroT 1uiad naparpada. BeImoHAIOT npakTHdeckue padoThI. start/8378/
OpPraHU3MOB K BIMSIHUIO cBeTay | OOCyXAaloT JeMoHcTpaluu (paboTa B MalbIX rpymnmnax). M3ydator
Abuotuueckue GpaKTopsl. MaTepuaibl U BBIIOIHSIIOT 3a/1aHus Ha MylnbTuMeauitHom CD-
Temnepatypa kak MPUIOKEHUU K YYEOHUKY
3KOJIOTHYECKUH (aKTop. https://resh.edu.ru/s
55 JlaGopaTtopHas pabota ubject/lesson/5392/
«BBISBIIEHHE IPUCTIOCOOIEHMIA start/8378/
OpPraHU3MOB K BIHSIHUIO
TEMIEPATYpPbI»
Abunotuueckue GakTopsl. https://resh.edu.ru/s
56 BraxkHOCTB Kak 3KOJIOTUYECKUI ubject/lesson/5392/

¢axTop. JlabopaTopHas pabora

start/8378/
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«AHATOMHYECKHE 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
oOuTaHus»

57

Cpenpl 0OuTaHHUS OPraHU3MOB

58

buosornueckue puTMsl

59

XKuznennsie GpopMel
OpraHu3MOB

60

buoTtnueckue GakTopsl

61

3HaueHe OMOTHYECKUX
B3anMMOJICUCTBUH I
CYIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus

bubauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

62

DKOJIOTUYECKHE
XapaKTEPUCTHKHU TTOMYIISIIAN

63

OCHOBHBIC ITOKa3aTeIN
TIOMYJISIIMH: YUCICHHOCTD,
MJIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTYypa

64

OcHoBHbIE TIOKa3aTeNIN
MOMYJISIIIUK: POKIAEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUT'PALIUU

65

DKkonorudeckas CTPYKTYpa
nomyianuun

66

JlnHamuka nonynsauuu u eé
perysnus

67

Kpussle pocra uncieHHoCTH
nomynsuu. Kpussie
BBDKUBaHUS

XapakTepu3ylT OPraHU3MBbI U TIOMYJISIAH TI0 UX OTHOIICHHIO K
9KOJIOTUYECKUM (haKTOpaM. AHATH3UPYIOT CTPYKTYPY ¥ TUHAMHKY
nomyssiuin. OnpeaensioT )KU3HEHHbBIE CTPATErUH BUJIOB.
XapakTepu3yroT 3KOJOTHUECKUE HUIIHA U ONPEICIISATh )KU3HECHHbIC
(GhOpMBI BUJIOB.

CocrapmistoT miad naparpada. BeImoaHSIOT npakTuyeckue padoThI.

OO0cyxaroT 1eMoHcTpaluu (padoTa B MalbIX rpynmnax). M3ydaror
MaTepuaibl U BRIMOIHSIIOT 33/1aHus Ha MylnbTuMenuitnom CD-
NPUJIOKCHUHU K YICOHUKY

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8¢c

Bubnuoreka IJOK

https://m.edsoo.ru/7f
41aa8c
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DKoJioruueckasi HuIIa BUja.
JIaboparopHas paboTa

68
«[Ipucnocobnenus cemsiH
pacTeHUH K pacCEICHUIO»
69 Bun kak cucreMa nomyssnui XapakTepusyroT coo0IIeCTBA KUBBIX OPIraHU3MOB U AIKOCUCTEMBI 110 bubmiorexa [IOK
UX OCHOBHBIM TIapaMeTpam. BeIIeNnsoT 0CHOBHEBIE KIIMOHATbHBIC
70 3aKOHOMEPHOCTH MOBEJICHUS U paMeTp yn ’ hitps://m.edsoo.ru/7f
MHTDALHH KHBOTHBIX 6s10kH B 3K0ocucTeMax. COCTaBIISTh CXEMBI TPO(PHUUECKHUX CETEH. A1238¢
BBISBIAIOT BUBI, BAXKHBIE JI CYKIIECCUI; OCIEACTBUS
AQHTPOTIOTEHHOTO BO3/ICHCTBHSI HA SKOCHCTEMBI CBOETO PErHOHA,
IpeUTaraloT CoCOObI CHIDKCHUS aHTPOTIOTEHHOTO BO3/ICHCTBUS Ha
9KOCHUCTEMBI.
https://resh.edu.ru/s
71 Coo00111ecTBO OPraHu3MoOB — b'p p 15501/
GHOLEHOS CocraBnsioT mad naparpada. BeIMonHIIoT IpakTHdecKue paboThI. u 'e;:t esson/
start/119075
O6cyxaatoT neMoHcTpanuu (padoTa B MajbIX rpymnmnax). M3yuator
MaTepHalibl U BBITOJHSIOT 3aIaHUsI HA MyJlIbTUMeaniiHoM CD-
MPUIJIOKEHUU K y4eOHUKY
7 DKocucreMa Kak OTKpbITas OneHuBaT BO3MOKHOCTH MOJIEPKaHUs OMOJIOTHYECKOTO Bu6mmoreka IOK
cucrema pa3zHooOpa3us Ha MOMYJISIIMOHHO-BUIOBOM, T€HETHUECKOM U
73 KpyroBopoT BEIIECTB U MOTOK | IKOCHCTEMHOM yPOBHSX. XapaKTepU3yIOT OCHOBHBIEC METO/IbI https://m.edsoo.ru/7f
SHEPrUU B DKOCHCTEME OMOJIOTUYECKOTO0 MOHUTOPHUHTA. BBIIENSIOT IepCreKTUBHBIE 4laagc
74 OcHOBHBIE TIOKA3aTENIN OMOJIOTUYECKHE UHIUKATOPbI. XapaKTepru3yloT BO3MOXKHOCTH
9KOCHCTEMBI MPUMEHEHHUS JOCTUKEHHI OMOJIOTUH 7Sl pEeHICHHS TPUPOAOOXPAHHBIX
npooeM.
75 DKOJOTUYECKUE MUPAMUJIBI p BuGnnorexa LIOK
76 N3menenus cooOrmiecTB — C B 5
cyKnecoun OCTaBJIAIOT IJIaH naparpada. BeIMonHSIOT npakTHieckue paboThl. https://m.edsoo.ru/7f
O6cyxaatot nemoHcTpaiuu (padoTa B MambIx rpymnmnax). M3ydator 41aa8c
[IpupoaHbIe 5KOCUCTEMBI. . H=0dC%
MaTepuaibl U BRIMOIHSIIOT 3a/1aHUs HAa MylnbTuMenuiinom CD-
77 DKOCHCTEMBI 03€p U PEK.
. MPUIIOKEHUU K YYEOHUKY
DKOCHUCTEMBI MOpPE U OKEaHOB
78 IIpupoaHbIe 3KOCUCTEMBI.
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DKocucTEMBI TYHp, JIECOB,
CTeneH, IyCThIHb

79

AHTpOHOFeHHI)Ie 9KOCHCTEMBI

80

Ypb60o3KOCHUCTEMBL.
[IpakTuyeckas pabora
«M3ydeHue u onrcaHue
ypOOIKOCHUCTEMBI

81

3aKOHOMEPHOCTH
(hopMupOBaHUS OCHOBHBIX
B3aMMOJICICTBUI OPraHU3MOB B
JKOCUCTEMAaxX

82

MexaHn3MBI BO3IEHCTBUS
3arpsi3HEHUN Pa3HBIX THUIIOB Ha
CcyOOpTraHN3MEHHOM,
OPraHU3MEHHOM,
MOMYISIIUOHHOM U
AKOCUCTEMHOM YPOBHSIX

83

buocdepa —
oOmeriaHeTapHas 000JI09Ka
3emiin

84

VYuenue B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTHU
CyliecTBOBaHMS Ouocdepsl

86

KpyroBopoTsl BeriecTs u
OMOTECOXUMHUYECKHUE [IUKITBI

87

30HaJIBHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYILIU

88

YcroitunBocTh GMoCcheps

XapakTepusyloT 6nocdepy Kak yHUKaIbHYIO 3KocucTeMy. OLIeHUBAIOT
POJIb KUBBIX OPTaHU3MOB B MIepepacipe/ielieHuy NOTOKOB BEIIECTBA U
SHepruu. XapakTepu3yT pazHooOpasue s3xocucteM. OLEHUBAIOT
XapakTep MNepecTpONKU IKOCUCTEM, CBA3AHHBIN C NESITETbHOCTHIO
YeloBeKa. XapakTepu3yroT KOHIENIIHIO YCTOMUYNBOTO Pa3BUTHSL.

CocraBmstoT miiad naparpada. BeIMOTHSIIOT npakTuyeckue paboThI.
O6cyxpatot nemoHcTpanuu (padoTa B Majbix rpymnmnax). M3yuaror
MaTepuaibl U BRITOIHSIIOT 3a/1aHus Ha MylnbTuMenuitHom CD-
MPUIOKEHUU K YYEOHUKY

Bbubnuoreka IJOK

https://m.edsoo.ru/7f
41aa8c
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89

DKOJIOTUYECKHE KPU3HCHI U UX
MPUYHHBI

Bo3znelicTBue uenoBeka Ha
ouochepy

91

AHTpOIIOr€HHOE BO3JEHCTBUE
HA paCTUTEIbHBIN U KUBOTHBIN
MHUP

92

Oxpana npupo/sl

93

OcCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO Pa3BUTHUSA
YeJI0BEUECTBA U TIPUPOIBI

94

Pammmonanbaoe
MIPUPOJIOTI0JIE30BAHNE U
CcoXpaHEHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emin

PackpbiBatoT mpo06ieMbl parioHAIHFHOTO TPHPOIOTIONH30BaAHNS,
OXpaHbI MPHUPO/IBL: 3AMIUATA OT 3arPSTHEHUI, COXPAHEHNE 3TAIOHOB U
MaMATHUKOB TIPUPO/IbI, 0OecTieueHre MPUPOTHBIMHU3 PECYpcaMu
HACEJICHUS IIJIaHETHI.

bubauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

95

O00011IeHNE IO TEME
«MUKpO3BOJIIONUS U €€
pe3ynbTaThD»

96

O060011eHue 1Mo TeMe
«Makpo3BoJTIIOLHS U e&
Pe3yJIbTaThD»

97

O060011IeHNE IO TEME
«[IpoHCXOXKICHUE U PA3BUTHE
JKH3HH Ha 3eMiie»

98

O060011IEHNE IO TEME
«[IpoucxoxaeHne yenoBeka —
aHTPOTIOTEHE3

99

O00011IEHNE IO TEME
«OKOJIOTHsI — HayKa O

O000marOT U CUCTEMATH3UPYIOT paHee MMOTy4YCHHbBIS
3HaHus1.COCTaBIISIIOT TUIaH maparpada. BeImoHSIIOT mpakTHYeCKue
paboThl. OOCYXIaI0T AeMOHCTpaluu (paboTa B MalbIX IPYyIIax).
N3yuatoT MaTepraibl U BRITIOJIHSIIOT 33JaHUS HA MYJIbTUMEIUIHHOM
CD-npumnoxeHuu K y4eOHUKY

bu6mmoreka IJOK

https://m.edsoo.ru/7f
41aa8c

Bbubnuoreka IJOK

https://m.edsoo.ru/7f
41aa8c

bubmmoreka LIOK

https://m.edsoo.ru/7f
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B3aMMOOTHOIIECHHUSAX
OpPraHU3MOB»

100

O000611EHNE TT0 TEME
«Opranusmsl 4 cpena
oOuTaHus»

41aa8¢c

101

O00011eHne 1Mo TeEMeE
«IKOIOTHS BUIOB U
MTOITYJIALIAI

bubmauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

102

O6001menue mo Teme
«buocdepa — rmobanpHas
IKOCUCTEMA»

bubmauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c

bubauoreka LIOK

https://m.edsoo.ru/7f
41aa8¢c
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. buonorusa. 10 knacc. (6a3osbin 1 yrnybneHHbin yposHn) B.. Cusornasos, U.b.
AradpoHoBa, E.T. 3axapoa - M.: JPO®A, 2021
2 buornorus (6asoBbin 1 yrinybneHHbi yposHu). 11 knacc. Cusornasos B.W., AragoHoBa

N.B.— M.: OPO®A, 2021

METOJINYECKHUE MATEPHAJIbBI IJIAA YYUTEJIS
1 buonorus. 10 knacc. Metognyeckoe nocobue k yuebHuky . 6. AracboHosowu, B. U.

Cueornasosa «buonorus. 11 knacc. basoBbin ypoBeHb» - M.: JPO®A, 2020
2 buornorus. 11 knacc. (6a3oBbiv 1 yrnybneHHoi yposHu) B.. Cusornasos, A.5.

AragoHoBa,
E.T. 3axaposa. - M.: JPO®A, 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

1 . bubnunoteka LLOK https://m.edsoo.ru
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