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NHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM W3 KOMIIOHEHTOB IMpeAMETHOU oOnactu «EcTecTBeHHO-
Hay4uHble peaMeTh». CornacHo nonoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
OPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yue6HOoMYy nipeameTy "buonorus" naét npeacraBieHue o Leau
U 3a/1auax u3ydeHus yuyeOHoro npenmera «buonorus» Ha yriayOoja€HHOM YpOBHE,
onpejeNnsieT o00s3arenbHoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEH/yeT MOCIeA0BATEIbHOCTh M3YUYEHHUs Y4YeOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omnarogapss 4YeMy MpOCMaTpHUBAeTCsl  HAMpPaBIEHHOCTh  Ha
nocjeayIonee pa3BUTHE OHOJOTMYECKHX 3HAHHWM, OpPHEHTUPOBAHHBIX Ha
(GopMupoOBaHHE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBILUICHUS, IPEACTABIECHUH 0 3J0pOBOM 00pa3e KHU3HU, HA BOCIIUTaHNE OEPEKHOTO
OTHOIIICHHSI K OKPY’Karolel mMpupoaHOH cpene. B mporpaMmMe 1mo OHOIOTHN TaKkKe
MOKa3aHbl BO3MOXHOCTHM YydeOHOro mnpeaMera «buojorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3ybTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENIbHON JEATENbHOCTH OOYYaloIIMXCsl IO OCBOCHHMIO COACPIKAHMS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBepluaeT OMoNornyeckoe 00pa3oBaHueE B IIKOJIE M OPUEHTHPOBAH HA PaCIIMpPEHUE
1 yriayOJieHre 3HaHUW 00y4YaroIIuXCcs O dKUBOW MPUPOJIE, OCHOBAX MOJICKYJIAPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yuebHoro mpeamera «buosorus» Ha yriiyOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TOJYYEHHBIX TPU HU3YYEHHH  OOyYaIOIIUMUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3fesioB OMOJOTMU Ha YPOBHE OCHOBHOIO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIUX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMU, TIOJYYCHHBIMU OOYUYAIOIIUMUCS TPH H3YYCHHU
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 JJIs KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPraHUYECKOTO MUpa Ha 3emiie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pPa3BUTHsI, TEHETHUKU U CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECMEYUTh  OCBOCHHE
0Oy4JaromMMHCS OMOJOTUYECKUX TEOPUH U 3aKOHOB, MJICH, IPUHITUIIOB U MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX TOCTHKEHHUSIX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TIPEITYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBIICHUS W Pa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0J€éHHOM YpOBHE —
OBJIajiecHue  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATENbHOCTH, CBSI3aHHOM C OWOJIOTMEl, WM K BBIOOPY
y4eOHOr0 3aBeICHUS JIJIsl IPOJAOIKEHUS OUOJIOTHYECKOT0 00pa30BaHUsI.

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

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TECOPUSX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX |
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, BUI, OMOreoreHos3, ouocdepa); o BbIIAIOIUXCS OTKPBITUSIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOM OMOJIOTUY, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CEIICKIINY,
OMOTEXHOJIOTUM W CHHTETHYECKOW OMOJIOTHH, IaJICOHTOJOTHH, OKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMEHHSIMH: CaMOCTOSATEIBHO  HAaXOIHUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECTBA; OIICHUBATH MOCIEICTBHS CBOEH EATEIBHOCTH 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€30MaCHOCTA COOCTBEHHOW >KU3HENESITEIHHOCTH B UPE3BBIYATHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
Mpolecce 3HAKOMCTBA C  BBIJAIONIUMHUCS OTKPBITUSAMH U COBPEMEHHBIMU
MCCJICIOBAHUSMH B OHWOJIOTHUH, PEIIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTETPALIMU
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHre  OOy4YaloIMMHCS  KOMIIETEHTHOCTH B PallMOHAJIbHOM
MPUPOAOIIONIB30BaHNH (COOIIIOIEHUE PABUII IOBEICHMSI B IPUPOJIE, OXPAHbI BUJIOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHne OE30MaCHOCTH JKU3HEACSTENIbHOCTH B YPE3BbIUAMHBIX CHUTYalUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy mnpodeccuOHaIbHOMY CaMOOMNpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTHMH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJIKEHUE OMOJIOTMYECKOro O0pa3oBaHMs B  OpraHu3alUsaX CpeaHEro
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIOBUEM MTPU 00YYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTaOOpaTOPHBIX U TMpaKTUUeCKuX pador. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU MPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIeM Ha OCHOBE MMEIOIIUXCSI MaTEePUAITbHO -
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBHIA.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMS,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTnyeckmii), OwmochepHsiii. Ilpomeccel, mpoucxoAse B KHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUICTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHains. [loHsaTue o 3aBucCUMON 1
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxkeHHs pe3yabTaToOB JKcrepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHOEe 000pYA0BaAHUE JJIsl TPOBEICHUS HAOIIOACHUH,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Mertonpl  MOJIEKYJISIpHOM W KJIETOYHOM  OWOJIOTMHM:  MHUKPOCKOMMUS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
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 MMKPOCKOI, MHUKpPOIIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TeIJIoperyysinuu. MuHepalibHbIE BEIIECTBA KIETKU, UX OHoJorndeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannueckne BellecTBa KJIETKA. buosornueckue mnoaumepsl. benkwu.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepuasl, Qoconunuasl, BOCKH, cTepoubl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctd. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonornueckue pynkiuu AT®. BoccTaHoBIECHHBIE MEPEHOCUUKHU, UX PYHKIIMHU B
kietke. [pyeue nykneozuompugocpamor (HT®). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CMpPYKmMypovl U QYHKYULl 6UOMOAEKYI U UX KoMniekcos. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. Ilonunr, Ix. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius, O.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XUMUYECKUX JIIEMEHTOB B HEXKUBOU IPUPOJIEN,
«PacmpenienieHue XMMHUYECKUX AJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyTbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOCHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCJIOT, BBIICICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

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



Crpoenue npokapuotTuyeckout kieTku. Kiaetounas cteHka 6akTepuil u apXxei.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crpoenue 1 GyHKIMOHUPOBAHKUE FyKAPUOTHUECKOU KeTKU. [InazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miiazMatudeckoil MemOpanbsl. Tpancmopt
BEIIECTB Yepe3 MIa3MaTUUECKyI0 MeMOpaHy: naccuBHbIi (1uddy3us, odnery€Hnas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AKTUBHBIA TPAHCIIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIHUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykrypa v (QyHKIIMU
KJIETOYHOM CTEHKU PACTeHUM, TpUOOB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
kieTku. OHOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Martnyeckas cetb (I11C),
anmapat [onbku, JIUM30COMBI, UX CTpoeHHue U (GyHKIMH. B3auMocBs3b
OJIHOMEMOpPaHHBIX OpraHoOMAOB KieTKU. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. ['mankuii (arpanyJIsspHBIN) SHIOTIIIa3MAaTHIECKUN PETUKYITYM.
Cekperopnas ¢ynkuus anmnapata ['onbmxu. Moougukayus benrxkos 6 annapame
Tonvoorcu. Copmupoexa benkos 6 annapame [ onvoxcu. TpaHCOPT BelIECTB B
KJeTke. Bakyosn pactuTenbHbIX KiIeTOK. Kitetounbiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE U CIIOXKHBIE MIACTHIbI (POTOCUHTE3UPYIOLIUX YKAPUOT. XIOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

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
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B HHTEepa3sHOM sape. IDyxpomamuun u 2emepoxpomamur. beaku
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

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

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepraIbHBIX KICTOK.

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IIpakTuyeckas padora «M3yueHnue ABMKCHUS [IUTOIIIA3MBI B PACTUTEIBHBIX
KJIETKaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIIATINS ¥ TUCCUMMJISALIAS — JIBE€ CTOPOHBI MeTabomm3Ma. Turbl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHTbl, MX CTpPOEHHE, CBONCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHblll omocunmes y obaxkmepui. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gdomocunmesa. IlpogykTuBHOCTH hoTOCUHTE3a. BiusiHue pa3nuyHbIX GakTOpOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE (POTOCHHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, 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 SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucneHue, Uin KIETOYHOE AbIXxaHue. Poap MUTOXOHIpUi B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
bochopunrpoBanue. Inepaus memoparnnoco epaouerma npomoros. Cunmesz ATD:



paboma npomonuoti AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BELLECTB Nepesi aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanuun

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

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

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

JlabopaTopHas pabdora «3ydeHre KaTaquTHUECKON aKTUBHOCTU ()EPMEHTOB
(Ha mpUMepe aMuJIa3bl UK KaTaias3bl)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 HH(oOpMAaNMs U peaju3anus e€ B KIeTKe

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

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
IPOKAapUOT U 3YKApHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi eenog. Perymsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

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

Bupycusbie 3a6oneBanus 4enoBeka, >kuBoTHbBIX, pactenuid. CITN]I, COVID-19,
COIMAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHBIX OUON02UYECKUX 0anHblx. Hanomexnonozuu é ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

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

IIpakTnuyeckas padora «Co3aHue MOJIEIIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Wartepdasza u MuTO3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKHUH (TPEMUTOTHUUECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBINM HaOOp KIETKM — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTauu MUTO3a U MMPOUCXOIAIINE B HUX MTPOIIECCHI.
Tuner muto3a. Kaprokunes u iutokune3. bruomorndeckoe 3HaueHHE MUTO3a.

Perynsauuss MuToTHYeCKOro HMKJIa KIeTKH. [Iporpammupyemasi KieTouHas
rubesnp — arnomnTo3.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAasi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugposas
KemKay» — OuourH@opmamuyeckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpernapaThl: «MHUTO3 B KIIeTKax
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOPEITKa
JTyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oc00EHHOCTH CTPOCHUS U JKU3HEACSITEIIBHOCTH OJTHOKJIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOYHBIC TPUOBI, OJHOKICTOYHBIE BOJOPOCIH, IPYTHE
npoTtucThl. KonoHHaNbHbIE OPTaHU3MBI.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cucteMbl opraoB. OpraHusM Kak eInHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUnbl paCTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsl, TOKPOBHAS,
MpPOBOJALIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTpOeHUs, (QDYHKUHA H
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEeHUM.

TkaHM KMBOTHBIX M Ye€JOBEKAa. THIBI )KUBOTHBIX TKAHEH: IMUTEIUAJIbHAS,
COCIMHUTENbHASA, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIOIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTHUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB KUBOTHBIX U YenoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CKeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy X HbI! U1 BHYTpeHHUM CKeyneT. CTPOEHUE U TUIIbI
COCJIMHEHUS KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BJKEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amM&0OoUIHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHHI:
TPONM3Mbl M HACTUU. J[BMKEHHME MHOTOKJIETOYHBIX J>XMBOTHBIX W YEJIOBEKa:
MblIleyHas cuctema. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Tutanune oprann3mMoB. [lornonieHre BoAbL, yrIEKUCIOro ra3a i MUHEpaIbHbIX
BelleCTB  pacTeHussMu.  [lutanue  XKMBOTHBIX.  BHyTpumosioctHoe U
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxxHoe npixaHue. /[pixaTeiapHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIeKOnUTaromuX. Perymsmus apixanus. JlpixaTenbHpie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucTeMa ITO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpalieHus. OBOJIOLHUOHHbBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brinenenue y oprann3moB. Beiaenenue y pacteHuid. BoiiesnieHue y :)KuBOTHBIX.
CokparutenbHbie Bakyonau. Opranbl BbieneHus. DOunbTpanus, CeKpeuus u
oOpaTHOe BcachblBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BblAeneHus. CBA3b
MOJIOCTH Tejla C KPOBEHOCHOW W BBLACIWTEIBHOM cuUcTeMamu. Beinenenue y



MMO3BOHOYHBIX >KMUBOTHBIX W uenoBeka. [louku. CTpoeHue u (pyHKIIMOHUpOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3anmmTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3sMoB. CrHopsl
OakTepuil U IUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XMMHUYECKOU 3aIIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIC.
3amura opraHusma ot Oone3Heil. IMMmyHHas cuctema uesnoBeka. KiieTouyHbId U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxxumocte ©  perymsinuyds |y OpraHu3MoB. PazapaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3ipa’)kuMOCTh U peryJisiiys y pacTCHUM.
PocTtoBbie BelllecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisnus y >XUBOTHbIX. HepBHas
cucTtema U €€ OTIeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIEIbl TOJOBHOTO MO3ra IO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PEIICKCHI.

['ymopasibHas peryisius U SHIOKPUHHAs CHCTEMA JKUBOTHBIX U YEJIOBEKa.
JKeie3bl 3HTOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBs3b
HEPBHOW U SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucteMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bogopociny, «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX pPACTECHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKOMbIX», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIN»,
«CTpoeHHe JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IJHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1e4Honoa0CTHRIEY, «Cxema  THATaHUS  PaCTECHHIN»,

«KpoBEHOCHBIE CHCTEMBbI TO3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras — cucrema  nrtuny», «HepBHas — cuctema
MIeKkonurtaromux», «HepBHast cucrema uenoBekay, «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHWU3MOB, MUKPOTpENapaTbl TKAHEW, PAKOBHHBI MOJUTFOCKOB, KOJUICKIIHH



HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHENOB, BJIAXHbIE TMpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIBITOB MO M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEei KUBOTHBIX).

JlabopaTopHas padora «3yyeHrne opraHoB IIBETKOBOT'O PACTEHHUSI.

Tema 10. PazmHoKeHHe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHUE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. [lonoBeie kiIeTku, Wik rametsl. Meito3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii CMbICi
M€No3a W TOJOBOrO mporecca. Meno3 U ero MeCTO B KH3HEHHOM IIMKIIE
OpraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeI€3Hbl.
OO6pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CHOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyusi mopgoecenos u modenu mopgoeeneza. Cramgum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmnenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOoJIbILIEBbIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbllia (3MOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KAk pPe3ylbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMmoe  pa3BuTHe. Pasputne ¢ wMeramopdo3oM |y O€ClO3BOHOYHBIX |
MMO3BOHOYHBIX KUBOTHBIX. bHoJOrHdyeckoe 3HAYEHHE MPSMOr0 W HEMPSIMOIo
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTOpbI
PEryJsiliM POCTa KUBOTHBIX U yeroBeka. CTaluu MOCTIMOPUOHAIIBHOTO Pa3BUTHS



y ’KMBOTHBIX U 4esoBeKa. [leproabpl oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
AKU3HEHHOM IHKJIe pacTeHuil. OOpa3oBaHue CIIOP B Ipoiiecce Meio3a. ['ameTorenes
y pacteHuid. OmIoA0TBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHNe U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTyJslMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel 1 cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHHE XJIaMHUJIOMOHaAb», «Pa3zMHOXEHHE HSBIJIEHBDY,
«Pa3MHOXeHne TUaApbD, «Meho3y, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUIEKJIETK U crepMmaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsiMoe u
HEMpsMoOe pa3BUTUE», «Pa3BUTHE MaNCKOTO Kyka», «Pa3BuTue capaHumy,
«PazButne nATymkKu», «JIBOWHOE OIJIOAOTBOPEHHE Y IBETKOBBIX PACTEHUII»,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JIBYJOJbHBIX pACTEHUI», «KW3HEHHBIN UK
MOPCKOM KanmycTb», <« KHU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK MATOPOTHUKAY,
«OKW3HEHHBIN LHUKIT COCHBI».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30MI0B, MOJENb « LMK pa3BUTHS JISATYLIKW.

JlabopaTopHasi padora «/3yueHue cTpoeHUs MOJNOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTnueckass padora «BbIABIEHHME NPU3HAKOB CXOJCTBA 3apPOABIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass pabGora «CTpoeHHE OpPraHoB Pa3MHOXKEHHUSI BBICIIMX
pacTeHUN».

Tema 11. I'eHeTHka — HayKa 0 HAaCJEACTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

HcTopus cTaHOBICHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTHUU T'€HETUKHU.
Pa6oter H. K. Konsiosa, H. M. BaBunosa, A. H. benoszepckoro, I'. /1. Kapnedenko,
10. A. ®dunmmmaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIN
MpHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOABI ~ TE€HETUKH: THUOPUAOJIOTHYCCKUN,  ITUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn



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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menzaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKkOH MeHaens — 3aKOH pacUIeIUIeHUsT NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPUTHOTO CKpeIIMBaHusl. [ MmoTe3a YucToThl raMer.

AHanusupyroniee ckpemnBanue. [I[pomexyTouHbll XapakTep HacleJ0BaHMUS.
Pacuiernienre npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronoruyeckrne 0CHOBBI AUTUOPUAHOTO CKPEIIMBAHUS.

CuemnienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CuenieHHoe
HACJIEJOBAaHUE T€HOB, HAPYIIEHUE CUEIJICHHUS MEXIy TeHamMu. XpOMOCOMHas
TEOpPHs HACTEICTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBI MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHnlii M rereporaMeTHbeil moJ. [ eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM auienu3M. B3anMonencTBUE HeEaUIeNIbHBIX TI'€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTHUECKHI KOHTPOJIb PA3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, A TAKKE
(U3MOTOTHYECKUX  TPOLIECCOB, TOBEACHUS ¥  KOTHUTHBHBIX  (DYHKIIHIA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOMOMY». ['eHeTHMYecKkue acmheKThl KOHTPOJS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBbiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuil 3aKkoH
Meunnens», «AHanu3upyollee CcKpeluBaHue», «HemnomHoe aoMUHUpOBaHUEY,
«CueryeHHoe HacjledoBaHWE NPU3HAKOB Yy JApo3oduibly, «['eHeTnka momay,
«Kapuotunm  denomeka», «Kapuotun apozoduiby, «Kapuotum —nOTHIBY,
«MHOXeCTBEHHBIN anaenu3M», «B3anumo1eiCTBHE IT'€HOBY.

ObopynoBaHue: MoAenb s JEMOHCTPAllMd 3aKOHOB €IUHO0Opasus
rUOpHUIOB TIEPBOTO TOKOJICHUSI M paCHICIUICHUSI NPU3HAKOB, MOJEIb s
JEMOHCTpPAlMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS IPU3HAKOB, MOJAEIb A



JEMOHCTPAlMd CLEIUIEHHOTO HACJIEJOBAaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduiar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpEIIUBAaHUS Y APO30(PUITB».

IIpakTnueckas  padora  «M3yueHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

Tema 13. 3aKoHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopmupoBaHUU (EHOTHIIA.
N3menunBOoCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE MpPU3HAKU. Buabl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKaIMOHHON n3MeHUuBOCTH. Hopma peakumu mpusHaka. BapuannoHHbIM
psan u BapuanuonHas kpupasi (B. HMoranncen). CpoiicTBa MoaupHUKaIIMOHHOM
M3MEHYHUBOCTH.

I'enoTunuueckas N3MeHUYMBOCTh. CBOMCTBA TE€HOTHITMYECKOM M3MEHUYHMBOCTH.
Buipl reHOTUTIMYECKOM N3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[MOHHAS.

KombOunaTuBHasT W3MEHYMBOCTh. MeH03 H TMOJOBOW TPOILIECC — OCHOBA
KOMOMHATHBHOM M3MEHYNUBOCTH. POIb KOMOMHATHBHON M3MEHYMBOCTH B CO3JlaHUH
T€HETUYECKOr0 pa3Ho0Opa3us B Mmpejiesiax 0JJHOrO BU/A.

MyTanoHHasT W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYIUPOBAHHBIE MyTalUu. SaepHble U
nuToIyia3MaTuyeckue Mytanuu. CoMaTHYecKrue M TOJ0Bble MyTanuu. [IpuuuHbI
BO3HUKHOBECHUsS MyTauui. MyTareHbl HW WX BJIMSIHAE€ HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTBeHHo m3MeHunBocTy (H.M. BaBwioB). BHesaepHas HM3MEHUYMBOCTH U
HACJICJICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  dNUSEHEMUYECKUX Hakmopos 8
HACe008aAHUU U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUMOS.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buapl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MEHYHUBOCTDY, «Meiio3»,
«OmnomoTBopeHuey, «I eHeTnueckne 3a00JeBaHUS YeIOBeKay, «BUIbI MyTauiiy.

OGopynoBaHue: XKHBbIE M TepOapHbIE SK3EMIUIIPhl KOMHATHBIX PACTCHUH,
pucyHk# (potorpadun) KUBOTHBIX C Pa3TUIHBIMU BUIAMH H3MCHUHBOCTH.

JlabGoparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAIIMOHHOW HW3MEHYMBOCTH. IlOCTpoeHHME BapHallMOHHOTO psja H
BAPHALMOHHOW KPUBOM».



IIpakTnueckas padora «Mytamuu y aApo3opuiasl (HA TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eneTuka 4esioBeka

Kapuorun denoBeka. MexayHapoaHas OporpaMMa HCCIEAOBAaHHUS T€HOMaA
yejaoBeKa.  MeToapl  UM3YYEHHMs] TEHETMKH  YEJOBEKa: T'€HEAIOTMYECKUU,
OJIU3HCIOBEIH, LIUTOT€HETUYECKUM, MOMYJIALMOHHO-CTATUCTUYECKHH,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemMeHHOE OTIPEACIICHUE TEeHOTHUIA:
MOJTHOT€HOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJIE C MOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
0one3HH 4YenoBeka. boJle3HM C HACHEICTBEHHON MpenpacrofioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPENOTBPALICHUU U JICUEHUU T€HETUUYECKUX
3a007eBaHUil YesioBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHUE. CTBOJIOBHIC
KJIeTKU. [ToHATHE «T€HEeTUYECKOro rpy3a». DTUYECKUE acClEKThl MCCICJOBAHUN B
o0JlacTu peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre ¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpYKarollel cpenpl. [ eHeTnueckas
PEAPACIIONONKEHHOCTh YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabnuuel u cxembl: «Kapuotun uenoBeka», «MeToabl U3ydeHUs TE€HETUKU
yesioBekay, «I eHeTnyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlIieHHE U aHAIU3 POJTOCIOBHONY.

Tema 15. Centekuusi OpraHu3sMoB

JlomecTuKamus 1 celieKIus. 3apoxKIECHUE CENEKIUN U TOMECTUKALINY. Y YEeHUE
H. . BaBunoBa o lleHTpax NPOHMCXOXKICHHS M MHOTroo0Opasusi KyJIbTYPHBIX
pacteHuil. Ponb cenekuuu B CO3JaHUH COPTOB PACTEHHI U TOPOJT KUBOTHBIX. COpT,
nopoja, ITaMM. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIEACTBEHHON M3MEHUUBOCTH
H. W. BaBunona, ero 3naueHue Jjisl CEISKIIMOHHOW PabOTHI.

Meronpl ceneKnuoHHOM paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJAUBUIYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HUcnrwiTanne
npousBoauTeNed Mo MOTOMCTBY. OTOOp 1O TEHOTHIY C TOMOIIBIO OIICHKHU
¢dbeHoTHIa MOTOMCTBA ¥ OTOOP O TEHOTUITY ¢ romoIbio aHanmmza J{HK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paboOThI.
PannanoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MyTalHUi Y KyJbTYPHBIX
dopm opranuzmoB. lcmonp30BaHHE TEHOMHOTO PEIAKTUPOBAHHUS W METOOB
pekomOuHanTHbIX JJHK a1st monmydyeHust ncxoaHoro matepuana sl CEIeKIHH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpellMBaHue, Wik ayropuauHr. ['erepo3uc u ero npuyuHbl. Mcnonb3oBaHue
retepo3uca B cenexkuuu. OtnanénHas rulOpuausanus. [Ipeononenue Oecruionus



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTEeHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U U3YyYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUIN U UX
JTUKUX pOIUYEH N7l CO37aHUsl HOBBIX COPTOB M TMOPUJIOB CEIHCKOXO3IMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICAOBIX  JHCUBOMHBIX 8 YENAX  VIYYUleHUs.
Cyuecmeyomux U co30auusi HO8bIX NOpPOO, JTUHUL U KPOCCO8, 8 MOM HYUCIe C
NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHULL, nepedosblx uoell u
NepCneKmueHbIX MexHOoA02UL.

JdemMoHcTpanumn

Iloptpersi: H. WU. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabmuipl u cxembl: «lleHTpBI TPOUCXOKIEHUS U MHOT000pa3usl KyJIbTyPHBIX
pacteHui», «3aKOH TOMOJOTMYECKUX PSIJ0B B HACIEICTBEHHOW M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIIHUX KUBOTHBIX).

JlaGoparopHuasi padora «3ydueHre METOJIOB CEJIEKIIMU PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Jkekypeusi «OCHOBHBIE METOJIBI W JIOCTHIKEHHS CEJIEKI[MM PAaCTeHH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYO bepmy,
COPTOMCTIBITATEbHBI YYaCTOK, B TEIJIMYHOE XO35SHUCTBO, B JIaOOpaTOPUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rus 1 CHHTETHYECKAsA OMOJI0TUsA

OOBEKThI, HCHOJb3yEeMble B OHOTEXHOJOTHH, — KIJIETOYHbIE W TKAHEBBIC
KyJIbTYpHI, MHUKPOOPTraHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHOJOTHA:  XJIeOOMeUeHne, TMOJYyYSeHUE KHUCIOMOJIOYHBIX TPOAYKTOB,
BuHOAenue. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOJIOTHYECKUX
TexHojorui. [Ipon3BoacTBO GeKa, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHl U MHCTPYMEHTOB LEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€EHOMOB C LIEJIBIO MOJIYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX He BCTPEUAIOIIUECs B MPUPOJIe OMOCUHTETUYECKHE Ty TH.

Knerounas wnxkeHepus. MeToapl KyJabTypbl KJIE€TOK M TKAHEW PACTEHHU U
KUBOTHBIX. Kpumobanku. ComaTuueckass rHOpUAM3aUsS W COMATHYECKHUMH
smOpuoreHe3. lcmonp30BaHWE TAILUIOWAOB B CEJICKIMU pacTeHuid. [lonyuenue
MOHOKNIOHAbHBIX anmumen. HMcnonavzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKIus
SAMUEKJIETOK U KIOHUPOBAaHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUH SIAEP KIIETOK.



Texnonozuu 0300poeaeHUs, KYTbMUSUPOBAHUS U MUKPOKIOHATLHO20 PAIMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOcOMHass U TeHHas WHXeHepusd. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
koHCcTpyupoBanue pekoMOMHaHTHEIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTM>KEHUS U TEPCIIEKTUBBI XPOMOCOMHOM M TEHHOM MHKEHEPUHU. DKOJIOTHYECKNE
U ATUYECKHE MPoOJIeMbl TEeHHOW MHKEHEPHU.

Menuuunckue Ouotexnonoruu. [loctrenoMuas uudposas meaununa. [11P-
JIUArHOCTUKAa. MeTaboJIOMHBIM aHanu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoma
YesjoBeKa I OLEHKH COCTOSIHMS €ro 310poBbs. lcmosib30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust [ pa3pabOTKU
(yHITaMEHTaJbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUHM, CO3/IaHUS KOMIUIEKCHBIX
TKaHEeW COYeTaHHUEeM TEXHOJOTHMH TPEXMEPHOro OMONMpPUHTHUHTA U cKaddoyauHra
JUISL peLIeHUs 3a7a4 NEePCOHAIN3UPOBAHHON MEIULIMHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbl0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHU3MOB
¢ynkumonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00J1eBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanumn

Tabauup! u cxemsl: «Vcnonb3oBaHNE MUKPOOPTAaHU3MOB B IIPOMBILIUIEHHOM
IIPOU3BOACTBEY, «KileTouHas HHKEeHEepUs», «I €HHass HHXKEHEPUI».

JlaGoparopHas padora «l3ydyeHune o0bEKTOB OMOTEXHOIOTU.

IIpakTnyeckas padora «lloaydeHre MOIOYHOKHUCIIBIX IPOLYKTOB.

IKckypeusi  «bUOTEXHONOrMs — BaKHEWINAs IPOM3BOIAUTENIBHAS —CHiA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO )».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIHMOHHBIX MPEICTABJICHHH B
onosiorum

OpomonmonHas Teopuss Y. JlapBuna. IlpeanocbUiki BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb U HayuyHas AesaresnbHoCTh Y. /apBuHa.

JIBr>KyIue cuibl 3BoJironuu BU10B no Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpraHu3MOB, HACJEJICTBEHHAas W3MEHUYMBOCThb, OopnOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunaTeTHueckor Teopun odBomommu (CT3). Heitrpanshas
Tteopus HBomroruu. CoBpeMeHHass JBOJIONHMOHHAS  Ouoyorus. 3HAYCHHE
ABOJIIOLIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn



[loptpetsl: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Krosbe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuue! u cxemsl: «Cuctema xuBoi npupoasl (1o K. Jlunuero)», «Jlectuuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzm (popMupoBaHus MPUCTIOCOOTECHUN Y
pacTeHuil u *kuBOTHBIX (10 Jlamapky)», «Kaprta-cxema mapipyra myremecTsus Y.
HapBuna», «Haxonku Y. [lapBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl romy6Gei», «MHoroodpasue KyIbTypHbIX (GopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE ITOJIOKEHHUS
CUHTETUYECKON TEOPUH IBOJIOLIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3BoOUNA. COBPEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HoOoOpa3usi W CTPYKTyphl mnonyisiuuidi. M3Menenue
reHooHa TOMYJSIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOpbl (ABUXKYIIKME CHUJIbI) HBOJIONUU. MyTalmOHHBIN
npouecc. KomOunatuBHass wu3MeHYuBOCTh. [Ipeiid reHoB — chyuaiiHble
HEHaIpaBJICHHbIC U3MEHEHMSI YacTOT ajulesiell B Momyssiusax. D¢ deKT ocHoBaTes..
Opdexm 6ymuinounozo eopaviwika. CHudCeHUe 2eHemUYecKo2o pasHooobpasus:
npuuunsl u cieocmeus. llposenenue s¢hgpexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYNAYUSX. Murpanumu. N3onsuus TTOITYJISIIIAM: reorpadudeckast
(mpocTpaHcTBeHHas ), Ouooruueckas (pernpoayKTuBHas).
EcrectBennsiit orbop — HampaBisoomuid (akTtop 3BodOIUUA. DOpMEI

€CTECTBEHHOTO  O0TOOpa:  JBIKYIIUMN, CTAaOWIU3HPYIOIIMKN,  pa3phIBAIONIAM
(mm3pyntuBHbiii). [logoBoit oT60p. BO3HMKHOBEHHE W SBOJIONUS COIHUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocOONIEeHHOCTh  OPTaHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BoznukHoBeHME MpUcocoOIeHui y oprann3MoB. ApoMoph03bl U UANOA AT TAIIUH.
[Tpumeps! pucocobsIeHN y OpraHu3MOB: MOP(hOIOTHYEeCKUE, PU3NOIOTHIECKHE,
Oonoxumudeckue, ToBeaeHUeckue. OTHOCHUTEIBHOCTh  MPHUCIOCOOJICHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BmmooOpazoBaHume Kak pe3ylbTar
MUKpPOIBOIOIMHU. M3omsmust — imtoueBor (akTop BUmooOpazoBanus. [lytn u
CIIOCOOBI BH1000pa30BaHUS: aJIJIONATPUYECKOE (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIIONaAU3aIHS,
rubpuauzanus). I muTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GopMUPOBaHUS OUOJIOTUUECKOTO Pa3HOOOpa3usl.



Pounb 3BOTIOLMOHHOM OMONOrUH B pa3pabOTKe HAYYHbIX METOJ0B COXPaHEHHUS
O6uopazHooOpasusi. MUKPOIBOJIONUS U KOIBOJIOIUS IMApa3sUTOB U HX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOWYUBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHasE W3MEHYMBOCTHY, «llomyndnuronHas
CTPYKTypa BHIa», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«["eorpadpuyeckas N30JSMS TUCTBEHHULIBI CHOMPCKOMN U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XepTB», «Cxema neulcTBUs
€CTECTBEHHOT0 0TO0pa», «@opMbI 60pHOBI 32 cylecTBOBaHUEY, « UHyCTprUanbHBbIM
MenaHu3m»,  «oKuBble — nckomaeMble»,  «[IOKpOBHUTENBbCTBEHHAass  OKpacka
KUBOTHBIX», «[Ipenynpexnaronias OKpacka 3KHUBOTHBIX», «DHU3MOIOTHYECKUE
apantauuny, «l[Ipucnoco6eHHOCT, OpraHu3MOB U €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buna», «Buasl-nBoiHukmn», «CTpykTypa Buaa B npupoie», «Crnocoosl
BUI000pa3oBaHus», «I'eorpaduueckoe Bugoo0Opa3oBaHue TPEX BUIOB JIAH IBIIICH,
«IKOJNIOTHYEeCKOe BUI000pa3oBaHUE BHUAOB CUHUID, «IlonMIionasl pacTeHuid»,
«KarmycTHO-peieuHbI THOPHUI.

ObopynoBanue: repbapuy pacTeHUH, KOJUIEKIIMYA HACEKOMBIX, Uydesia ITHIL U
3Bepell ¢ MpUMepaMu pa3IMYHbIX PUCTIOCOOIEHUI, yyyeia NTUI] U 3Bepeil pa3HbIX
BUJOB, repOapuu pacTeHuM ONM3KUX BHUIOB, OOpa30BABIIUXCS pPa3IUYHBIMU
crocobamu.

JlabopaTopHas pa6ora «BbIsBIICHHE U3MEHUNBOCTH y 0COOEH OTHOTO BHIA».

JlabopaTopHas padora «IIprcrnocoOeHuss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71€CO00Pa3ZHOCThY.

JlabopaTtopHass pabdora «CpaBHEHHME BHJOB 110 MOP(HOIOTHUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€ pe3yJbTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeETOJbI
u3ydyeHus osBoiouuu. Ilepexoanbie @opmMbl U (QUIOTeHETHYECKHE PSIbI
OpPraHU3MOB.

buoreorpaduueckre meTonasl u3yudeHus sBomonuu. CpaBHeHHE (IIOpHI U
(dayHsl MaTepukoB M OCTpoBOB. buoreorpaduyeckue obmactu 3emiun. Bunsi-
SHAEMUKHU U PEIIUKTBHI.

OMOpPHOIOTUYECKHE U CPAaBHUTEIBHO-MOP(OIOrHIECKUE METO/bl M3yUeHUs
IBONIIOLMHU. ['eHeTHYecKrMe MEXaHU3Mbl 3BOJIOLMMA OHTOTE€HE3a U IOSBIICHHUS
HBOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJIEKYISIpHO-T€HETUYECKUE,



OMOXMMHUYECKHE U MATEMATUYECKUE METOAbI U3yUCHUS HBOTIONUU. [ OMOJIOTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI TOCTPOCHHUSI (PUITOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMU U YBOIIOLHS T€HOMOB.

OO6uue 3aKOHOMEPHOCTH (MpaBWiia) SBONIONUU. [IpuHyun cmenvl yHKYuUi.
HeoOpatumocTs 3BoionMu. ApanTtvBHas paauanus. HepaBHOMEpPHOCTb TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

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

Tabmuipl 1 cxembl: «DUITOTEHETUYECKUN PsJl JOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creronedansy,  «Punmoputbr»,  «CeMeHHbBIE
nanopoTHukny», «buoreorpaduueckue 30HBI 3eminy», «llpeiid KOHTHUHEHTOBY,
«Penukthl»y, «HavanpHble cTaguu SMOpPUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ AaHAJOTWYHBIE OpraHb», «PyaTuMeHTh»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YENOBEKAa M IIHMIaH3e», «[JIaBHBIC
HaIpaBJIEHUS dBOJIIOIUNY, «OO0II1e 3aKOHOMEPHOCTH SBOJTIOIIN .

O6GopynoBaHue: KOJIJICKIIUU, TepOapuu, MYJSIKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBIX.

Tema 4. IIpouncxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOreHe3 W
naHcnepmusi. [loHaydHble MpeacTaBiICHUS O 3apPOXKIACHUU KU3HU (KPEAIOHU3M).
['mnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIPOBEpKEHUE onbITaMu D.
Penu, JI. Cnannanmanmu, JI. [Tacrepa. [IpoucxosxieHne sXx1U3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE 3Tarbl HEOPraHWYECKOU SBOJIIOLIUH. [Lmanerapnas
(reosoruueckasi) dBOJIONUSA. XHMHUYECKas dBOJIONMSI. AOHOTCHHBIM CHHTE3
OpraHn4eckux BemecTB u3 Heopranuueckux. OmpiTt C. Mumiepa u I'. FOpwu.
O6pazoBanue noaumepoB u3 MoHomepoB. KoanepBarnas runoreza A. . Onapuna,
runore3a nepBuyHoro OynpoHa JIk. XongeiHa, reHeTwdeckas rumore3a .
Ménnepa. PubGozumsr (T. UYex) um rummoresa «vmupa PHK» VY. Tunbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Ncropus 3emiid 1 MeTO bl €€ n3yuyeHus. Mickonmaemble OpraHMuecKrue OCTaTKU.
I'eoxponosorust u e€ meroapl. OTHOCHUTENbHAST M aOCOJIIOTHAS T'€OXPOHOJOTHS.
['eoxpoHosiornyeckas mkana: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.

HavaneHble sTamnbl opraHudeckod 3BoJironuu. [losiBIIeHWE W 3BOJIOLUA
MEPBBIX KIETOK. DBOJIOIUSA MeTaboin3Ma. BO3ZHUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKH KaK aHAJIOT MEpPBbIX Ha 3eMiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3YKapUOTHI.



[IpoucxoxeHne 3ykapuoT (CUMOHOTreHe3). DBOMIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. [IponCXOXkJI€HME MHOTOKIETOUYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYNIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE ATallbl HBOJIOLNUM BBICHINX pacTeHuil. OCHOBHBIE apoMOpGhO3b
pacrenui. Bpixon pacreHut Ha cymy. IlosBieHue CHOpOBBIX pacTeHUN U
3aBoeBaHMEe UMM cCymu. CeMeHHble pacTteHusa. [IpoucxokaeHue IIBETKOBBIX
pacTeHUM.

OcCHOBHBIE ATalbl 3BOJIONMHU KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3b
*KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOIIOIMSA MTO3BOHOYHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHue MIIEKONUTAIOMIMUX U
ntull. [lpunmun wimodeBoro apomopdosa. OcBoeHue OECNO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEepUuodaM: apxei, MPOTEPO30u,
najaeo30i, Me3030i, KaiitHo30M. O011ast XapaKTepUCTHKA KIMMaTa U TEOJIOTMYECKUX
npoiieccoB. [losiBeHne M paciBeT XapaKTEPHBIX OPraHU3MOB. YTJe00pa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BbIMUpPaHUSI — IKOJIOTHUECKUE KPU3UCHI Tponuioro. IIpuuunsl u
CJIEACTBUSA MacCOBbIX BbIMUpaHU. COBPEMEHHBIM 3KOJIOTMYECKHI KpU3UC, €r0
ocobdenHoctu. [IpoGiema coxpaneHnust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCcTpamuun

IToptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, 1. . Meunukos, A. N.
Omnapun, [Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl ~ HEOPraHWYECKOW  H3BONIOLUKY»,  «['€oXpoHONIOrMYecKas  IIKajay,
«HadanpHbIe ATalbl OPraHUYECKON HBONIOIUNY, «Cxema o0pa3oBaHUS DYKApHUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHpYycCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTHY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKnIeTouHble BOJOpOCHny, «Mxu», «llanopoTHukn», «l 0JI0OCEMEHHBIE
pacteHusi», «Oprasbl IIBETKOBBIX pacTeHUI», «Cxema pa3BUTHSI ) KUBOTHOTO MHUPaY,
«Apomopdo3sl KUBOTHBIXY», «IIpocTeitmmey, «Kumedanomnomnoctabeiey, «Ilnockue
yepBu», «UnenucroHorue», «PbuiObI», «3eMHOBOJHBIEY, «IIpecMbIkaronuecs,
«IItney, «MitekonuTtaromuey, «Pa3Butue )xu3Hu B apXxeuckou spe», «PazButue
XKU3HA B IPOTEPO3OUMCKOU 3pen», «Pa3BuThe XKW3HM B MNAICO30MCKOM 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU 3pey,
«CoBpeMEHHasl CHCTEMA OPraHUYECKOr0 MUPA».



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BIIQXKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJICKIIMU
UTJIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydelia MITUIl U 3BEPEH, KOJUICKIIUN
OKAMEHEJIOCTEH, TOJE3HBIX MCKOMAEMbIX, MYJISIKM OpPraHUYECKUX OCTaTKOB
OpPraHu3MOB.

BupryanbHas naboparopnas padora «MozaenupoBanue onsiToB Muiuiepa—
IOpu o u3ydeHunto abMOreHHOro CUHTE3a OPraHUYeCKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopnass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUI
Pa3HBIX OTHEJIOBY.

IpakTuueckas padora «/3yueHre ocoOOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX.

Tema 5. [IpoucxoxaeHue 4eJI0BEKa — AaHTPOIOIeHe3

Paznenbl 1 3aaun aHTPONOIOTUU. METOIbl AaHTPOTIOJIOT U H.

CraHoOBNIEHME MPEACTABICHUI O TMPOUCXOXKICHUM 4YeloBeKa. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYyYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpQoJIOTHIECKUE, AMOPHOJIOTHYECKHUE, (bU3M0JIOT0-0HOXUMUYECKHE,
noBefeHyeckre. OTINUMs YeI0OBEeKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TrOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTtHoIeHre OMOJOTUYECKUX M COLIUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHue denoBekOOOpa3HbIe 00E3bsHBI
(IPOKOHCYJIBI) M PaHHUE IMOHTUBI — OOIIKE MPEIKH YeIIOBEKOOOPA3HBIX 00€3bsH U
MoJieid. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojei. YeaoBek yMelnbli, MepBbie
M3TOTOBJIEHUS OpYyAUM Tpyaa. YemoBek NpsAMOXOSAIINN U IEPBBIA BBIXO/ JIOIEH 32
npenensl Adpukn. YenoBek reinensoeprekuii — o0l mpeok HeaH 1epTaTbCKOTO
YEeJIOBEKa M YEJIOBEKA Pa3yMHOro. YesmoBeK HEaHIIEPTaIbCKHUM KaK B JIIOJEH
XOJIOMHOrO KiuMara. YeslloBeK pa3yMHbIM COBPEMEHHOIO THIIA, JECHUCOBCKUU
YeJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mnpenenamu Adpuku. [laneorenetnka u
MajJeoreHOMHUKA.

DBOJIIOIMSI COBPEMEHHOTI0 uenoBeka. EcTecTBeHHBI OTOOpP B MOMYJISLUAX
yeroBeka. MyTanMoOHHBIA Tporiecc W moiaumopdusm. [lomynsiinoHHBIE BOJHEI,
npeiid reHoB, murpanus U «3PQGeKT oCHOBATENs» B MOIMYJISLUUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. IloHdatue o pace. bomplume pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpouAHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHcKas). Bpemss u myTu paccelieHHs 4YelnoBeKa IO IUIaHETe.
EnuncTtBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH  pacu3Ma.
[IprcnocoONEeHHOCTh YeNOBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoii cpespl u apelida reHoB Ha MOp(OIOTHIo U PU3HOTIOTUIO
YEJI0BEKA.

MexaucuMIuinHapHbple  MeToAbl B (usuueckoi  (OMOJIOrMYECKOiN)
AHTPOIIOJIOTHHM.  OBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEJIOBECUECKUX MOMYyISUUi. buoconuanbHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue KO3BOTIOUKUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTo bl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeNeT 4YeloBeKa U CKENeT IIHUMIIaH3ey,
«PynIMMEHTHI U aTaBU3MbD, «J{BUKYIINE CUIIBI AaHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  YEJOBEKa», «ABcTpanonurek», «UYenoBek  ymenblil», «YemoBek
npAMOXOIAIINY, «JleHncoBckuil yenoBek» «Heanaepranbup», «KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKaMEHENOCTeH, TMpeaMEeTOB MaTepuaibHOU
KyJIbTYphl TMPEIKOB 4eNOBeKa, penpoaykiuu (dortorpaduu) KapTUH C
MU(DOIOTHYECKUMU UM OUONEHCKMMHU CIOKETaMU TPOUCXOXKJEHUS YellOBeKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4eJI0BeKa U yeperna MUMIIaH3€, MOAEIb KUCTH YEJI0BEKA U KUCTH IIIMMIIAH3E,
MOJEJIM TOpPCa MPEAKOB YEJIOBEKA.

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

IIpakTnueckas padora «3yueHne SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY Kalolel cpeaou

3apokJieHre 1 pa3BuTue sKoioruu B Tpyaax A. ['ymGonbara, K. @. Pynse, H.
A. CeseprioBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
sKoJ0oruu. CBsI3b 3KOJIOTUU C APYTUMU HayKaMHu.

Mertoasl skonoruu. IloneBble HaOMIOAECHUS. DKCHEPUMEHTHI B HKOJIOTHH:
NpUpOJIHbIE W JabopaTopHble. MojenupoBaHue B SKOJOTMH. MOHUTOPUHT
OKpYKaIoIel Cpe/ibl: TOKAJIbHBIN, pErHOHABHBINA U TJI00ATbHBIN.

3HaueHUEe HKOJOTMYECKUX 3HAHUW I 4YeJoBeKa. JKOJOTHYEeCKOe
MHUPOBO33PEHHUE KaK OCHOBA CBSI3€M 4YEJIOBEUECTBA C Mpupoaoil. dopmupoBaHue
JKOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanumn

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

Tabmuibel U cxembl: «Paznensl 3konoruny», «Metonbl 3Konorum», «Cxema
MOHHUTOPHUHTA OKPY>KalOUIeH Cpebi».

JlaGoparopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JercTBusd. Kiaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpororenusie. O01me
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmio munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKonoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYaCTKOB COJHEYHOT'O CIIEKTPAa Ha OPraHU3Mbl. DKOJOTHUYECKHUE TPYIIbI
pacTeHUil M >KUBOTHBIX TO OTHOLIEHHIO K cBeTy. CurHajgbHas poOJjb CBeTa.
doTonepuoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue Temmnepatypsl Ha
opraHu3Mbl. [loMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHui K
noJiiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHil MO OTHOIIEHHUIO K
Bojie. [Ipucnoco6eHust >)kUBOTHBIX K U3MEHEHHUIO BOJHOT'O PEXUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
0COOCHHOCTHU cpeJi 00uTaHusl opranu3MoB. [Iprucmoco6ieHnss OpraHu3MoB K KHU3HH
B pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue M BHyTpeHHUE puUTMBbL. CyTOYHBIE U
rogu4YHbie PUTMBL. [IpHCTOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HU.

XKuzuennsie popmbl opranu3MoB. [lousTue o xxu3sHeHHOM hopme. JKu3HEHHbIE
(dbopMBI pacTeHHil: JepeBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHUE TpPAaBBI,
OJTHOJIETHHE TPaBbl. JKW3HEHHBIC (HOPMBI )KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOUOHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotnueckue aktopsl. Busibl O0MOTHUECKUX B3aUMOJIEUCTBUN: KOHKYPEHIUSA,
XHITHAYECTBO, cMMOM03 u ero (opmel. [lapasutusm, koomepamus, MyTyalu3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJieicTBUsl  (Tommueckue, (opuueckue, (¢dalOpuyeckue). 3HaAUYCHUE



OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanuun

Tabmuibl U cxembl: «Okojorudyeckue (akrtopsl», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOILICHHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIC KUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl oOOUTaHUS OpPraHu3MoB», «bBHUOJIOTUYECKUE PUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3sHeHHbIE (OPMBI KUBOTHBIXY, « IKOCUCTEMA
MIMPOKOJIMCTBEHHOTO Jiecay, «IDKOCUCTEMa XBOMHOro Jjecay, «llemu mnutanusy,
«XUITHUYECTBOY, «ITapazutuzmy, «Konkypenuus», «CumM6mo3»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuyd pPacTeHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTUUYECKUX (PAKTOPOB, repOapuu CBETOJHOOUBHIX,
TEHETIOOUBBIX M TCHEBBIHOCIHMBBLIX PACTCHHM, CBETOIIOOMBBIC, TCHEIIOOMBBIE U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUs, repOoaprul M KOJUICKIIUU TEIIOIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUI] U 3Bepei, repOapuu
pacTeHui, OTHOCSIIUXCS K Turpodutam, kcepoduram, mMe3ohuTamM, KOMHATHBIC
pacTeHust JaHHBIX TPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIINX B Pa3HBIX Cpelax,
repOapu M KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHHUSM YCJIOBHH >KH3HHU, TepOapuu u
KOJUIGKIIMM PACTEHUNW W YKUBOTHBIX PA3TUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUU
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHass paGora «BrpisiBIeHHE TPHUCIOCOOJIIEHUNA OPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHasi padora «BbIsSBICHHE TPUCIIOCOOJICHHN OpPraHu3MOB K
BJIUSIHUIO TEMIIEPATYPBI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MecT OOUTaHU.

Tema 8. Jxos0rusi BUA0B U MOMYJISAIMIA

DKOJIOTUYECKHE XApaKTEPUCTUKU  MOMYJISLHUU. [lonynsmust ~ Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH Cpelbl, PU3NUECKUX OApbEPOB H
0COOEHHOCTEW OMOJIOTHH BHJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTeAW MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTD,
BO3pacTHasi W TMOJOBas CTPYKTypa, pOXKIAAEMOCTb, MPUPOCT, TEMII pOCTAa,
CMEpPTHOCTh, MUTPAIUSI.

DKoyioruyeckasi CTpykrypa nonyisiuu. OIeHKa YUCIEHHOCTH MOMYJISIHUU.
JluHaMuKa TONYJSIUK W €€ peryiisinus. buoThyeckuil moTeHuuan MOMYJIAIUY.
MopenupoBanue JUHAMHUKY onyasiuuu. KpuBble pocTa YMCICHHOCTH TOMYJISIIUY.
KpuBbie BbDKMBaHMS. Perynsuusi 4YUCICHHOCTH NOMYJALMN: PoOJib (PAKTOPOB,



3aBUCSIIMX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKHE CTPATETUU BUIOB (I- 1
K-ctparerun).

[lonsitue o0 skonormyeckoil Huiie Buaa. Mectoobutanue. MHoromepHas
Mozenb sKkojormyeckon Humu Jxk.M. XatymHcona. Pa3smepsl dKoyornyeckoun
Huwu. [loTeHnnanbHas U peann3oBaHHAS HULIN.

Bun kak cucrema nomymsinuid. Apeanbl BUIOB. BHUIBI M HX KU3HEHHBIC
CTpAaTETHH. DKOJOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEAECHUS W MUTPAlMi >KUBOTHBIX. bHojornueckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemMoHcTpanumn

IToprper: [Ix. 1. XaTunHCOH.

Tabmuupl M cxembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU  MOIMYIISIUN»,
«lIpocTpaHcTBEHHass  CTpyKTypa  mnonmyisiuum», «Bo3pacTHble  NHpaMHJIbI
nonymanuny», «CKOpPOCTh  3acelieHHs] IOBEPXHOCTHM 3€MIIM  pa3IM4YHBIMU
opranuzMamMmn», «Mozenb s3kosorndeckort HumM k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUIEKIINH JKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocoOnenus ceMsH pacTeHUHN K pacCeICHUION.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBsi3M MEXIy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kak oTkpbiTas cucrema (A. Jx. Tencnu). OyHKUMOHATBHBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOAYUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enu W ceTH. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI 1 Wikl B sKOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE IOKA3aTeNIN SKOCUCTEMBL. bruoMacca 1 mpoAyKIusi. JKOJIOTHUECKUE
MUPAMUJIBI YHCEI, 0MOMACCHI U YHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble u
BTOPUYHBIE CYKLIECCUM W HUX NPUYUHBL. AHTPOIIOTCHHBIE BO3JIECUCTBUS Ha
cykueccuu. Knnmakcnoe coo6mectBo. bruopaznoobpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemul MyHOp, 1€CO8, CMenel, NYyCMmbvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3kocucteMa. ArpoueHos. Paznuuus
MEX1Yy aHTPONIOT€HHBIMU U MPUPOIHBIMU SIKOCUCTEMAMMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
dnopa u ¢ayna. Cunantponuzauusi ropoickod Qaynsl. buonorumyeckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPTaHW3MOB B
skocuctemax. Ponv kackadHo2o 3¢hgexkma u 8udo8-30udpurxamopos (Kirouesvlx
8U008) 6 hyHKyuoHuposanuu sxocucmem. llepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXHBIMU DKOCUCTEMAMU. Y CTOWYUBOCTh OPTaHU3MOB, IMOMYJISIUN U DKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX W aHTPOIIOTCHHBIX BO3/ICHCTBHIA.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PAZHLIX MUNO0E8 HA CYOOP2AHUZMEHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmseusi. MeToaoyorus
MOHHMTOPHUHTA €CTECTBCHHBIX U AHTPOTIOTEHHBIX YKOCHCTEM.

JdemMoHcTpanumn
[Toptper: A. JIx. Tencnn.
Tabmumet  u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IKocHCTeMa

IIMPOKOJIMCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHBIC
IPYIITBI OPTaHU3MOB B dKOCHCTEME», « KpyroBOpoT BelIecTB B 3KOCHCcTEME, «Llern
nuTaHusA  (MacTOWIIHAS, JETPUTHAS)», «ODKOJOTHYECKas NHUpaMHaa YHCEID»,
«IKoNoruveckas mupaMuia OMOMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUN»,
«ObpazoBanue 6osotay, «llepBuyHnas cykmeccus», «BoccTaHoBIeHHE Jeca MOCIe
nokapa», «JKocUCTeMa 03epa», «ArpoieHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPrUU B arporeHo3ey, «[Ipumeps ypOoskocuctem.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3Bepeii, repOdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo0dKOCUCTEMBI».

JlabopaTopHasi pabGora «l3yueHue pa3zHOOOpa3usi MEIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «IKCKypCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
eIbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMY (Ha TMOJie WM B TEIUIUYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmemnanerapHas o000j0Yka 3eMIH, TJ€ CYIICCTBYET WIIH
CyIIeCTBOBaja KU3Hb. PazButne mpeacrasiennii o Ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6mactu 6uochepsr u e€ coctas. JKuBoe
BeIecTBO Onochepsl u ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHusl 6rocheprl. OcobenHocTn 6Mocdepsbl Kak
ro0anpHOM 3K0cucTeMBI. J[MHAMU4Yeckoe paBHOBecue B onocdepe. KpyroBopotsl
BEIIECTB U OMOTEOXUMHUYECKHE IUKIIBI (Yriieposaa, a30Ta). PUTMUYHOCTD SBIICHUI B
ouocdepe.



3oHanbHOCTH OuMochepsl. [lonsiTue o Gruome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA,
XBOWHBIC Jieca, CMENIAaHHBIE W IMHPOKOIMCTBEHHBIC Jie€ca, CTEMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BRICOKOTOPhS. KiumaT, pacTUTEIBHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u (YHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOTO TMOTCHITNANIA U
ouochepHbIX QYHKIIHIA.

JdemoHcTpanumn

[Toptpetsl: B. W. Bepnaackuii, 3. 3rocc.

Tabmuipl u cxembl: «l'eocdepsr 3emmuy», «KpyroBopor azora B mpupoe»,
«KpyroBopot yriepoga B mnpupone», «KpyroBopor kuciopoga B TPHUPOJEY,
«KpyroBopoT Boabl B mpupojae», «OCHOBHbIE OMOMBI cyminy, «KimMarnueckue
nosica 3emnm», «Tynapa», «Taitra», «CMmemannasiii gecy», «IIMpOKOINCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IlyctbiHsay, « Tpornuueckuit gecy.

OO6opynoBanue: repdapuu PaCTCHUI pa3HBIX OMOMOB, KOJIJICKIIMH )KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJIOTUYECKHE KpHU3UChI M WX TPUYUHBL. Bo3jaciicTBue demoBeka Ha
ouocdepy. 3arpsi3HEHNE BO3YIIHOM cpeabl. OXpaHa Bo3ayXxa. 3arpsa3HeHue BOIHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHwe mouBbl. OXpaHa TOYBEHHBIX
pecypcoB. 3MeHeHue kinmara.

AHTpPOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA U KMBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaeie xHuru. OcobGo oxpaHsembie mpupoanbie Tepputopun (OOIIT).
Bboranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIE TPUHIIMIBI YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA W TMPUPOIBI.
PanvonansHOE€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOrO
pazHooOpasust 3emun. OOIIKMEe 3aKOHOMEPHOCTH TJIOOATBHBIX HSKOJOTHYECKUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC MOCIIEICTBHS.

Pa3BuTe METOOB MOHUTOPHMHTA PAa3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaiowerll U
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u b6uopecypcul.
Hayuonanvuvie ungopmayuonuvie cucmemsi, obecneuusarowue O00CMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcCHOBbI
sKopeaburumayuy dKocucmem u cnocob6o8 6OopbobvL ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u HazemMHbIX 3KOCUCTEM.

JdemoHcTpanumn

Tabmutiel u cxemsl: «3arpsizHeHne atMochepbi», «3arps3HEHHE THAPOCHEPHI»,
«3arpszHeHune mouBb», «[lapHuKoBEIH A3dhexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TeppUTOPHUI», «MOJEIH YyIpaBIsIeMOTO MUPay.



O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kauru Poccuiickoit denepannn, KpacHON KHUTM pernoHa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPEACNICHUIO, Haluuue momusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTrPaMMBI IO OMOJIOTHN JOCTUTAIOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpollecCaM CaMOIIO3HAHMS, CAaMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAIIbHOTO Hapoaa Poccuiickon denepauuu, Opupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH MIPU CO3aHUN YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO OINIMOHEHTOB MNpPH OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHoil, ropaoctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHWE K IPUPOJHOMY HACJIEAMIO U MaMSITHUKAM MPUPOIBL,
nocTHXeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammure OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

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

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAHUE U peaau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
MUTaHKue, COOJII0ACHUE TUTUEHUYECKUX MTPABUII U HOPM, COalTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI HWHAUBHUAYAJbHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIOOUE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccudn | pealn30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

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

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIICHUE K IPUPO/IEC KaK UCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TP U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHCTEM, OMoChephI);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHISCKON KYJIBTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN JMEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpEACTBa
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

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
oOmecTBa, B IO3HAHMHM TPHPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh PECypCHblEe  MPOOJEMBbI  Pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OWOJOTUYECKUX 3HAHUN B IEIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS MJIs aHaiu3a u
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 HCIIOIh30BaTh OWOJOTUYECKNE 3HAHUS 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  OOpa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAUYUMbIe I8 (OPMHUPOBAHUS MHUPOBO33PCHHUS O0YJAIONTUXCSI
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIE3YeMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIH (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHS,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrieunBaromye HopMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COIMAILHOMN
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHOM U COITUAIBHON MTPAKTHKE.

B pe3ynbTaTe u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00IIEero 00pa3oBaHuUs
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUSA, COBMECTHAS JACATCIBHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHUS MPOrpPaMMBbl CpPEAHETO OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JOTHYECKOTO MBIIUICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTIpeNIeNATh 1ETN JeATeIbHOCTH, 3a/laBas MapaMeTphl U KPUTEPUU HX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH W TPOTUBOPEUHUS B PacCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJIOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHIIBICHHBIX B PA3IMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCEACTBUH JCATEIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKON U MPOCKTHOM JCATCIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHUABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPIpPETAlHK, NPEOOPa30BaHWI0 M TPUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHSITUSIMU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBAaTh COOCTBEHHBIC 3aJlayd B 00pa30BaTEILHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pelleHus, HAXOIUTh apTyMEHTBHI JIJIsl TOKA3aTeIbCTBAa CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE WJCH, MpeJiaraTb OpUTHHAIBHBIC MOAXOAbl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33J1a4H, JOMYCKAIONHE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JHUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B MHTepHeTe), aHaIM3upOBaTh
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoit MHGOpMaILUU, HEOOXOIUMON ISl BBIMIOJHEHUS YYEOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oounonornyeckoil uHPopManuu (cxeMbl, rpaduKu, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIMK BO BCeX cdepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSBISATh YBAXKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHIAHOW U MHAMBUAYATbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEH KaXKI0T0 YJIeHa KOJIJIEKTUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa U KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHX 3HAHUN 1IEJEBbIE WU CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7jauu B 00pa3oBaTEILHOMN
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEOUYTEHUN;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE CeOST M IPYTUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
cnenuduyeckue it OMOJOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUH 1O
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHHUS ydueOHOro mpenmeta «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPUPOABI W  pEHIeHMH TpoOJieM  paluoOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KyIbTYPHBIX PACTCHHI ), 3aKOHBI (€TMHO0Opa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBocty H. . BaBuiosa), npuHUHUIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOIO TO3HAHHUSI, HUCIIOJIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U
AYKapUOT, OJHOKIETOYHBIX KW MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM 4YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIUX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLIECCOB: 0OMEHa BelIecTB (MEeTa00JIM3M), MPEBPALLECHUS SHEPTUH, OpOXKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS,  MHAMBUAYAJbHOTO  pa3BUTUS ~ opraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUS T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHaMMd M CHCTEMaMu OpraHOB Y pPACTeHHi, >KUBOTHBIX W 4YEJOBEKa U MX
GYHKIUAMHA, MEXIAY CHUCTEMaMH OPTaHOB M WX (QYHKIUAMHU, MEXTY ITalaMmH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHUE BBIABIISITh OTIIMYUTENbHBIC TIPU3HAKU KUBBIX CUCTEM, B TOM YHCJIC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

YMEHHE BBITIOJNHATH JA0OpAaTOPHbIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
npaBuia pu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PY/I0BAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4E€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEIUIIMHE, NMPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o0acTv GMOJIOTUH ¥ MEAULIMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIJI0I0TBOPEHHUE,
HaIlpaBJICHHOE N3MEHEHUE T€HOMA U CO3JJaHUE TPAHCIE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034ICTBA, MUIIEBON MPOMBIILICHHOCTH, YIIIyOJIsITh NMO3HABATEIbHbBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBl MHpa, B MO3HAHUMU 3aKOHOB NPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEHIeHMH BOMPOCOB PALMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJeNieHHs] M TMOHHMMAaHHUE CYIIHOCTM OCHOBOIIOJIATAIOIIUX OHOJIOTHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 myTsIX U HampaBieHusx 3Boiroruu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON MHpaMuibl SHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJIeTh  OCHOBHBIMU  METOJAAMH  HAYYHOrO  IO3HAHUS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCHCTEM U Omocdepsl, CTAOMIM3UPYIOIIETO, IBIXKYIIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpejie 0OMTaHUs, YepeOBaHMs HaIpaBIeHUN
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JOBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENIbHBbIE  NPU3HAKU  JKUBBIX  CHCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHHE HCIOJIb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJIOrHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YEeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS MPUPOIBI U YEJIOBEUECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMOJIHATH JA0OpPAaTOPHbIE U MPAKTUUYECKHE paldOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpPYS 1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yYMEHHE y4aCTBOBATh B Y4eOHO-MCCIIEOBATENLCKON paboTe Mo OHMONOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHUE OIEHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHHUH KU3HH, YEIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITEIbHOCTU B 00J1aCTH OMOJIOTMH, SKOJIOTHH, IPUPOAONOIb30BaHUS, MEIUIIVHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEJILCKOTO XO34HCTBa, MMILIEBOM
IPOMBILIUIEHHOCTH, YIIyOJsTh IO3HABaTENbHbI HHTEpEC, HAIpaBJIECHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYIOIEW  Mpodeccun U MPOJOIDKEHHUE
OMOJIOrMYEcKOro 00pa30BaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3aesioB H TeM U poBLIE
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 EHONOMSL KAK Hava 1 https://lesson.academy-
YK content.myschool.edu.ru/06/10
2 JKuBBIE CHCTEMBI U X U3VUECHUE 2 https://lesson.academy-
yi content.myschool.edu.ru/06/10
https://lesson.academy-
3 b 2 0.5
HOJIOTHA KICTKH content.myschool.edu.ru/06/10
4 XuMuUecKast OpraHu3arnis KIeTKH 10 1 https://lesson.academy-
p & content.myschool.edu.ru/06/10
5 Crpoenue u GyHKITUU KICTKH 8 2 https://lesson.academy-
p YHKI content.myschool.edu.ru/06/10
OOMeH BelecTB U MpEeBpaIleHUE SHEPTUU https://lesson.academy-
6 9 1
B KJIETKE content.myschool.edu.ru/06/10
7 HacnencrBennas nadopmanus u 9 05 https://lesson.academy-
peanuzanus e€ B KIeTKe ' content.myschool.edu.ru/06/10
. https://lesson.academy-
8 XK 6 1 1
HMSHCHHBIH LI KIICTH content.myschool.edu.ru/06/10
https://lesson.academy-
9 17 1.5
Crpoenue 1 QYHKIMH OpraHu3MOB content.myschool.edu.ru/06/10
10 Pa3sMHOXKeHMEe 1 pa3BUTHE OPraHU3MOB 8 1.5 htps://lesson.academy-
p p ' content.myschool.edu.ru/06/10
11 I'eneTnka — HayKa O HAaCIEACTBEHHOCTH U 5 05 https://lesson.academy-

HU3MCHYUBOCTH OPraHN3MOB

content.myschool.edu.ru/06/10



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

https://lesson.academy-

12 3aKOHOMEPHOCTH HACIIEJCTBEHHOCTH 10 1 content.myschool.edu.ru/06/10
13 3 6 1 https://lesson.academy-

AKOHOMEPHOCTH HIMEHAHBOCTH content.myschool.edu.ru/06/10
https://lesson.academy-

14 Peneriica wenosexa 3 0.5 content.myschool.edu.ru/06/10
https://lesson.academy-

15 Cenekiust OpraHu3MoB 4 1 content.myschool.edu.ru/06/10
16 buoTexHomorusa 1 CHHTETHYECKAs 4 https://lesson.academy-

onosorus content.myschool.edu.ru/06/10

17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/10

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM U poBLIE
Ne i/ P Kourpoububie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 3apoKJIeHNEe U PA3BUTHUE IBOJTIOIIMOHHBIX 4 https://lesson.academy-
MpeACTaBICHUHN B OMOJIOTHH content.myschool.edu.ru/06/11
2 MUKpOIBOIIOLHUS U €€ PE3YIILTATEI 14 2 https://lesson.academy-
P pesy. content.myschool.edu.ru/06/11
3 MakposBOIIOIUA U €€ PE3YIbTAThI 6 https://lesson.academy-
P 1 pesy content.myschool.edu.ru/06/11
4 [IpoucxoxneHre U pa3BUTHE )KU3HU HA 15 15 https://lesson.academy-
3emie ' content.myschool.edu.ru/06/11
[IpoucxoxaeHue yenoBeka — https://lesson.academy-
5 10 1 1
AHTPOIIOTEHE3 content.myschool.edu.ru/06/11
DKOJIOTUSI — HayKa O B3aMMOOTHOILICHUSX
6 OpraHu3MOB U HaJIOPraHU3MEHHBIX 3 0.5 https://lesson.academy-
p HoP N . ' content.myschool.edu.ru/06/11
CHCTEM C OKpY’Karollen cpeaoi
7 DKOJIOTHS BUIOB U IOIYJIALUNA 9 0.5 https://lesson.academy-
A yan ' content.myschool.edu.ru/06/11
DKO0JIOTUA COOOIIECTB. DKOJIOTHYECKIE https://lesson.academy-
8 12 0.5
CHUCTEMBI content.myschool.edu.ru/06/11
https://lesson.academy-
9 Oprasu3Mebl ¥ cpeia oOuTaHus 9 1 1.5
p pel content.myschool.edu.ru/06/11
https://lesson.academy-
10 Buocdepa — rmodanbHas dkocucremMa 6
(bep content.myschool.edu.ru/06/11
https://lesson.academy-
11 UYenoBek 1 OKpyKarolas cpena 5

content.myschool.edu.ru/06/11



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11

https://lesson.academy-

12 Obobumerne 2 content.myschool.edu.ru/06/11
13 PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 99 75

[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/06/11
https://lesson.academy-content.myschool.edu.ru/06/11




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne DJIeKTpOHHbIe LN poBbIe
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
B bubnuoteka [JOK
MOJIOTHS KaK KOMITJIEKCHAsI HayKa
https://lesson.academy-
1 1 KaK 4aCTh COBPEMEHHOI0 1
5 content.myschool.edu.ru/lesson/5¢523154-
obectsa 8bfa-4fdf-bdf8-fb62770d3862
bubmoreka [JOK
2 JKuBbIe CHCTEMBI U UX CBOMCTBA 1 https://lesson.academy-
content.myschool.edu.ru/lesson/c45176a3-
2766-4ff7-b293-4b9d940ff6de
bu6moreka [IOK
3 YpoBHEBasI OpraHu3aIus ) KUBbIX 1 https://lesson.academy-

CHUCTEM content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-8c3862e30f75
bu6mmoreka [JOK

4 Hctopust OTKpBITUS U U3YyYCHUS 1 https://lesson.academy-

kietku. Kinerounas teopus content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-638dd73a0475

Metoasl MONEKYISIPHON U

KJICTOYHOU OMOJIOTHH.

[IpakTuueckas pabora «3ydyenue

5 METO/JIOB KJIETOYHOU OMOJIOTHH 1 0.5

(xpomarorpadusi, snexrpodopes,

middepeHunanbHoe

ueHtpudyruponanue, [1L[P)»



https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://lesson.academy-content.myschool.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475

bubmuoreka [IOK
https://lesson.academy-

X .
6 FIMHHCCIHI cocTap fieTi content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b
7 MI/IHepaJII)HI)IG BEIICCTBA KIICTKH,
WX OMOJIOTHYECKAs POJIb
Oprannydeckue BenecTBa KIETKH Bu6morexa [TOK
3 — Oenku. JlabopatopHas pabota 05 https://lesson.academy-

«O0bHapyxeHne 0eIKOB C ' content.myschool.edu.ru/lesson/0215437a-

ITOMOIIIBIO0 KAYECTBEHHBIX PEAKIUI» 0f2e-4c47-8760-2a9e2f77c89c
bu6moreka [IOK

9 CaoiicTBa, KIaccupuKaius u https://lesson.academy-

dbyHKIIMN OETKOB content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-2a9e2f77c89c
bu6moreka [IOK

10 Opranuyeckue BEeIeCTBa KIETKH https://lesson.academy-

— YIJIE€BO/IbI content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719c673
bu6mmoreka [JOK

1 OpraHuyeckue BEIeCTBa KIETKU https://lesson.academy-

— JIMOUABI content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-al5ec719c673

Hyxneunossie kucnotsl. JJHK n
bubmuoreka [JOK

PHK. JIabopaTtopHas pabora

12 «Hcenenosanme HYKIEUHOBBIX 0.5 https://lesson.academy-
T ' content.myschool.edu.ru/lesson/3b18d58d-

(HEIOT, BHACTCHHBIX H3 [IICTOK 51ee-43ba-9b17-45c9608fa382

Pa3TUYHBIX OPraHU3MOBY

Crpoenue u ¢pyHkun ATO.

13 Hpyrue Hykieo3uarpudocars

(HT®D)



https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382

CexBenupoBanue [JHK. Meroapt

14 T€HOMUKH, TPAHCKPUIITOMUKH,
MIPOTECOMUKHU
bu6mmoreka [IOK
. https://lesson.academy-

15 Metoxst ctpyKrypHoi Giosorin content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8h6e-d5758b8ba098
bubmmoreka [{OK

16 Tunsl knetok. [Ipokapuotnueckas https://lesson.academy-

KJIETKA content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-d6a9d6847d3f
Crpoenune syKapruoTHYECKON
17 kietku. [IpakTudeckas pabora 05
«M3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbI»
18 [ToBepXHOCTHBIH anmapaT KIeTKH
OaHoMeMOpaHHbIE OPTraHOU/IbI Bu6morexa ITOK
19 kietku. [IpakTudeckas pabora 05 https://lesson.academy-
«M3yuenue IBUKEHUS UTOIIA3MbI content.myschool.edu.ru/lesson/86c00dc3-
B PACTUTEIBHBIX KIETKAX) 4fd0-40aa-b7ec-3de0a656¢f42
[TomyaBTOHOMHBIE OpTraHOU/IBI
KJIETKW: MUTOXOHAPUH, TIJIACTUIBL.
20 JlaGopaTtopHas pabota 05
«HccnenoBanue miasmMonu3a u
JIeTINIa3MOJIN3a B PACTUTENBHBIX
KIIETKax»
21 HememOpaHHbIe OpraHou/Ibl KIETKU
22 Crpoenue u GyHKIUH s7pa Bubmmorexa LIOK

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1

content.myschool.edu.ru/lesson/0810f15f-
a477-4c70-9f41-1270516b7afl

23

CpaBHuTENIbHAS XapaKTEpUCTHUKA
KJIETOK 3yKapuoT. JlabopaTopHas
pabora «/3y4ueHue cTpoeHus

KJICTOK Pa3JIMYHbIX OPraHu3MOB»

0.5

24

ACCUMWISIIAS U TUCCUMILISIIUS —
JIB€ CTOPOHBI MeTaboau3Ma. THIIbI
oOMeHa BemiecTB. JlabopaTopHas
paborta «3yyenue
KaTaJIMTUIECKON aKTUBHOCTH
(dhepmMeHTOB (Ha IPUMEPE aMHJIa3bI
WJTU KaTajiasbl)»

25

DepMEeHTaTUBHBIN XapakTep
peakiuii KJIeTOYHOro MeTabonusma.
JlabopaTtopHnas pabora «3y4yeHue
(epMEeHTaTUBHOTO PACLICIUICHUS
MepoKcHIa BOI0POa B
PaCTUTENBHBIX U )KUBOTHBIX
KIIETKaX»

0.5

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-ceeabel24e55

26

benku-akTuBaTopsl U OENKH-
WHTHOUTOPBI

27

ABTOTpOdHBIHI THII 0OMEHa
BEIIICCTB

28

doTocunTes

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/27¢57b97-
ee02-4b2c-97ac-223ab66c24f7



https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.academy-content.myschool.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

Xemocunres. JlaboparopHas

29 pabota «CpaBHEHHE TIPOIECCOB 0.5
(hOoTOCHHTE3a U XEMOCHHTE32)
AHa’poOHBIC OpraHu3Mbl. Bus
30 Oposxenus. JlabopaTopHas padora
«CpaBHEHHE MTPOLIECCOB OPOKECHUS
U JIBIXaHUSDY
bubmmoreka [{OK
31 AspoOHbBIEC OpTraHU3MbI. JTaIbl https://lesson.academy-
SHEPreTHYecKoro ooMeHa content.myschool.edu.ru/lesson/1f60acef-
6051-44ce-bb66-6f75e4d59480
DHeprus MeMOpPaHHOTO IpaiueHTa
32 npotoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI
33 Peakuuu MaTpu4HOro cUHTE3a
34 TpaHcKkpunus — MaTPUYHbBINA
cunte3 PHK
bu6mmoreka [JOK
35 TpaHcsLIs 1 & STambI https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-823f126b73d0
36 KoaupoBanue aMuHOKHCIOT. Postb
pubocoM B OuocuHTE3e Oeka
37 Opranu3anus TeHOMa y IPOKapuoT
U DYKapuoT
38 MounekynspHble MEXaHU3MBI
IKCIIPECCUU TE€HOB Y SYKapUOT
39 Bupycsl — BHeKJIeTOUHBIE (POPMBI 05 bubnuorexa LIOK

JKU3HH U OOJIMTaTHBIE Mnapa3uThl.

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15

[Ipaktuyeckas pabdora «Coznanue
MOJICIT! BUPYCa»

content.myschool.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-4c86e312fb15

BupycHslie 3a0051€BaHNs Y€IOBEKA,

40 .
KUBOTHBIX, PACTCHUN
41 HanoTexHosoruu B Ouosioruu u
MEUIIHE
42 JKu3HeHHBIN UKIT KJIETKHA
43 Matpuunsiii cunte3 JTHK
Xpomocowmsl. JlabopaTtopHas
44 pabota «/3ydeHne XxpoMoCoM Ha 0.5
TOTOBBIX MUKPOIIpErapaTax»
Jlenenve KINeTKH — MHTO3 bubmorexa LOK
45 Perynsmmst >kM3HEHHOTO IUKIJIA https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-
fIeTrH b7c7-4815-b7a1-155c7245fdbf
Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas pabora
46 «HaOmroneane MuTO3a B KJIETKax 0.5
KOHYMKa KOpelIKa JyKa (Ha
rOTOBBIX MUKpOIIpernapaTax)»
47 KontponpHas padorta Ne 1 o teme
"[utonorus"
48 OpranusM Kak €IMHOE 11eJI0€
Tkanu pacrenuit. JlJabopaTopHas
49 pabota «M3ydyeHue TkaHen 0.5

pacTeHum»



https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf

TkaHu )KUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «/3yuenune 0.5
TKaHEW JKUBOTHBIX)
Opranel. CucTEMBI OPraHoB.

51 JlaboparopHas padota «/3yueHune 0.5
OpraHoB LIBETKOBOTO PACTCHHSDY

52 Omnopa Tenna opraHu3MoB

53 JIBI>KEHUE OPTaHU3MOB

o4 [Intanue oprann3zMoB
[MuTanue MO3BOHOYHBIX KUBOTHBIX.

55 [TumeBapurtensHas cucremMa
9eoBeKa

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KHBOTHBIX
Y YeioBeKa

58 TpaHcnopT BenIecTB y OPraHu3MOB
KpoBenocHas cucrema

59 [T03BOHOYHBIX KUBOTHBIX U
YeoBeKa

60 Brinenenue y opranu3sMoB

61 3amura y OpraHu3MoB

62 NMMmyHHas cuctema yenoBeka

63 PaznpaxxiuMocTh U peryisnus y
OpraHU3MOB
I'ymopanbHas perymsmus u

64 SHIOKPUHHAS CUCTEMA KUBOTHBIX U

YCJI0BCKa




bubmuoreka [IOK
https://lesson.academy-

65 OPMEI pasMHOMKCHIS OPrati3MOB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f
bu6mmoreka [IOK
https://lesson.academy-

66 Hozosoe pasrosierine content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-559e9d843db9
bu6mmoreka [{OK

9 https://lesson.academy-
67 Meiios content.myschool.edu.ru/lesson/0f5f2936-
£558-48d1-869f-eab1¢182d9b8
I'ameTtorenes. ObpazoBanue u
pPa3BUTHE TIOJIOBBIX KJIETOK.
68 JlaGopaTtopHnas pabora «3y4yeHue 0.5
CTPOCHHS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOTIpEIIapaTax»
bu6moreka [IOK

69 NuauBunyanbHOE pa3BUTHE https://lesson.academy-

OPraHu3MOB — OHTOT'€HE3 content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-c0ff9388e41d

70 3akJiaJika OpraHoB M TKaHEH U3

3apO/IBIIIECBBIX JIACTKOB
Poct u pa3BuTHE KUBOTHBIX. Bu6nuorexa [TOK

71 JlaGopaTopHas pabota «BrisiBIIeHHE 05 https://lesson.academy-

MPU3HAKOB CXOJICTBA 3apO/IbIIIeH content.myschool.edu.ru/lesson/b676db76-
TMIO3BOHOYHBIX JKHUBOTHBIX) e6le-4f78-826a-75676e7f5af6
7 Pa3mHOkeHue u pazBuTHe 05 bubnuorexa LIOK

pactenuii. Jlaboparopnas paboTa

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110

«CTpoeHHe OpraHoB pa3MHOKEHHUSI
BBICIIUX PACTEHUN»

content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-3a2f5e634110

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHUA

bu6mmoreka [IOK
https://lesson.academy-

3 TE€HETUKH KaK HAyKH content.myschool.edu.ru/lesson/8088b7fa-
1bac-4c85-9905-a91d41ed378
OCHOBHBIC TIOHATHS U CUMBOJIBI
74 reHetuku. Jlabopartopnas pabota 05
«/po3oduna kak 0OBEKT
TEHETHYECKUX UCCIECTOBAHUIN»
3aKOHOMEPHOCTH HACIEAOBAHUS
Mpu3HAKoB. MOHOTHOpHTHOE Bu6morexa ITOK
75 ckpemuBanue. [Ipakrnueckas 05 https://lesson.academy-
pabota "N3yueHue pe3yabTaToB content.myschool.edu.ru/lesson/da2765cd-
MOHOTHOPHIHOTO CKPEIIUBAHHS Yy a327-4526-bef3-7eccle3cd9c4
po30¢us"
76 IIuTomornueckre OCHOBBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS
77 Ananusupyroliee cKpenuBaHue.
Henonnoe nomunupoBanue
JluruGpuiHoe cKperBaHue. Bu6muorexa [TOK
78 [IpakTuueckas pabora «3ydyenue 05 https://lesson.academy-
PE3yNbTaTOB AUTHOPUIHOTO content.myschool.edu.ru/lesson/67987237-
CKPEIIUBAHUS Y IPO30(DUITBDY 3081-4683-970c-1dd5857cf5bf
79 [{uTonoruyeckue OCHOBBI
JTUTUOPUTHOTO CKPEUTUBAHUS
80 CuemnieHHOE HacIe/10BaHHe

IIPpHU3HAKOB



https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf

XpOMOCOMHasI TEOPUS

bubmuoreka [IOK
https://lesson.academy-

81 HACJEeJICTBEHHOCTH content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-eca3491d454a
bu6mmoreka [IOK
https://lesson.academy-

82 Penernia nona content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-b5a1-3f990c947800
bu6mmoreka [{OK

83 I'eHOTHI KakK IIEJIOCTHAS CUCTEMA https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c¢-4060-abd6-435067ceclad

84 ['eneTn4eckuii KOHTPOJIb Pa3BUTHUS

pacTeHHIA, )KUBOTHBIX U YEJIOBEKa
85 MN3MeHYnBOCTD NMpU3HAKOB. Bribl
W3MCHYHBOCTH
86 MoaundukanroHHass ”3MEHUYNBOCTh
Bapuanuonsslii psia u
BapUallMOHHAS KPUBas.
JlaGopaTtopHnas pabota
87 «MccnenoBanne 3aKOHOMEPHOCTEH 0.5
MOIU(DUKAITMOHHOW U3MEHYUBOCTH.
[TocTpoenue BapHallMOHHOTO psiaa
Y BapUallMOHHOW KPUBOM»
88 ['eHOTHIIMYECKAS N3MCHUYMBOCTb.
KomOuHaTHBHASI N3MEHYUBOCTD
89 MyrainmoHHast K3MEHYUBOCTb. 05

IIpakTuyeckas padora «MyTtanuu y



https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d

po30¢uiIsl (Ha TOTOBBIX
MUKpOIpernaparax)»

3aKOHOMEPHOCTU MYTaI[MOHHOTO

bu6mmoreka [IOK
https://lesson.academy-

%0 npouecca. JIUTCHETHIA content.myschool.edu.ru/lesson/bb1da599-
JHreHonmiia 4162-44bb-h97d-8e7165598966
I'enetuka yenoseka. IIpakTnueckas bubmorexa [IOK

91 pabota «CocTaBJcHHE U aHATH3 0.5 hitps:/lesson.academy-

N content.myschool.edu.ru/lesson/143bch4f-
POAOCHOBHOM 232b-4e0c-84a7-7b6b48306d6h
MeToabI MEMUITUHCKOU T'€HETUKU
3HaueHNEe MEIUIIMHCKON TeHETUKN

92 B MIPEIOTBPAILIEHUH U JICYEHUN
TEHETUYECKUX 3a00JIeBaHU I
YyeloBeKa

93 KonTtponsHas padota Ne 2 o teme
"T'eneTuka"

OcCHOBHBIE IOHATHUS CEJIEKIIUH. Bu6muorexa [TOK

94 JlaGopaTtopHas pabora «3y4yeHue 05 https://lesson.academy-

COPTOB KYJIbTYPHBIX PACTEHUUN U content.myschool.edu.ru/lesson/86acad55-
OpOJ AOMAITHUX KUBOTHBIX» 2279-4152-a48a-840d20ce0270
MeTo1bl CENeKIIMOHHON pabOTHI.

95 JlaboparopHas pabota «/3yueHnue 0.5
METO/IOB CEJIEKIIUU PACTCHUI»

JlocTrkeHHs CeNeKIUn pacTeHUN U

96 KUBOTHBIX. [IpakTHueckas pabora

«IIpuBUBKa pacTeHHI»



https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270

CoxpaHeHue, u3y4eHue u

97 HCIIOJIb30BAHNE T€HETUUECKHUX 1
pecypcoB
buoTexHosnorus kak Hayka u Bu6nuoreka IIOK
98 OTpacib NPOU3BOJICTBA. 1 05 https://lesson.academy-
[Ipaktuyeckas padora «M3yuenue ' content.myschool.edu.ru/lesson/133b0166-
00BEKTOB OMOTEXHOJIOTUMY fc35-4a91-a264-14aaee2f5897
bubmmoreka [{OK
99 KonrponsHas pabora Ne 3 1 https://lesson.academy-
content.myschool.edu.ru/lesson/387b2669-
fa96-450b-bd73-1e7a543e€995
100 OcHoBHbIE Hal'ipaBJ'IeHI/Iﬂ 1
CHUHTCTHUYCCKOU 6I/IOJ'IOFI/II/I
101 Menunuackre OMOTEXHOJIOTUN 1
102 XpOMOCOMHAs ¥ T€HHas 1
WHXECHEpUS
OBIIEE KOJIMYECTBO YACOB I1O
. 102 13.5

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897
https://lesson.academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995
https://lesson.academy-content.myschool.edu.ru/lesson/387b2669-fa96-450b-bd73-1e7a543ee995

11 KVIACC

KoaudecTBo 9acoB

Ne DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbusbie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
bu6mmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/08680ea9-
1 OposoronHas reopust Y. Jlapsuna 1 24b5-4073-9c88-
78991a88f00chttps://lesson.academy-
content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-1a4a8ea05f95
) JIBIKyIIIME CUITBI DBOJIIOITUHU BUIOB 1
o Y. JlapBuny
Bopw0a 3a cymecTBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBII 1

0oTOOD

bu6mmoreka [JOK
4 DopMUPOBAHUE CUHTETUYECKON 1 https://lesson.academy-

TEOPHUHU SBOJIIOIUU content.myschool.edu.ru/lesson/7a22c0f1-
1169-4450-8585-b2ad01be75af
bubmuoreka [JOK

5 DTarnbl 3BOJIIOLIMOHHOTO TpoIiecca: 1 https://lesson.academy-

MUKPOSBOJIIOIUS U MAKPOIBOJTFOLIHS content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-ab8377cd47d4
bu6mmoreka [JOK

5 [Homynauus — snemMeHTapHas 1 https://lesson.academy:-

CANHUIA 3BOJIFOITUHN

content.myschool.edu.ru/lesson/al56d7a4-
2580-4f23-a777-188444dal1572
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3aKOH reHETHYECKOTO PABHOBECHS
Jlx. Xapau, B. Baiin6epra.
JlaboparopHas paboTa «BbIsBICHHE
M3MEHYMBOCTH Y 0cO0el 0JTHOTO
BHIA»

0.5

DnemMeHTapHbIe (PAKTOPHI IBOJIIOUN

Oddext ocHoBatens. dpdexr
OYTBIJIOUHOTO TOPJIBILIKA

10

Murpanuu. M305s1uu nomyJIsnmii:
reorpaduueckasi, OnoJorudecKas

11

EcrecTBennslit oTO0p —
HaIpaBJISIOMHN (PaKTOP IBOTIOIHUH

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-8f3275cae0f6

12

[TonoBoii oTOOP

13

[TpucrocoOIeHHOCTh OPTaHU3MOB
KaK pe3y/IbTaT MUKPOAIBOJFOIIHH.
JlaGopaTtopHas pabora «3y4yeHue
apoMOp(030B ¥ UAHOAAANTAINAN Y
pacTeHUi U )KUBOTHBIX)

0.5

bu6moreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/4b606f7f-
48be-4b4b-a371-6e90263ch659

14

[Tpumepsr npucnocobaeHU y
OpraHu3MoB: MOP(OIOTHYECKHE,
¢busnonoruueckue, OHOXUMHYECKUE,
noBeaeHuyeckue. JlabopatopHas
pabota «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEJbHAS
11enecooOpa3HoOCTb»

0.5

15

Bun, ero xpurepuu u CTpyKkTypa.
JlaGopatopHas pabota «CpaBHeHHE

0.5

bu6mmoreka [JOK
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
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https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511

BHJIOB TI0 MOP(OJIOTHYECKOMY

content.myschool.edu.ru/lesson/6111c6b6-
69b6-421c-80bf-7dc4f8a6f511

KPUTEPHIO»
16 CrpykTypa BUAa
bu6mmoreka [IOK
17 BunooOpa3oBanne Kak pe3yinbTar https://lesson.academy-
MHKPO3BOJIIOLINA content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-286103e5af16
bubmmoreka [{OK
18 CBs13b MUKPOIBOJIIOIIUH U https://lesson.academy-
SMUAEMHAOJIOT T content.myschool.edu.ru/lesson/bac095e5-
fa3b-43c0-ae18-f48043f9bdfe
Makpo3BotOLHS. Bubmrorexa IIOK
19 ITaneoHTOJIOTHUECKHE METOIEI https://lesson.academy-
content.myschool.edu.ru/lesson/d0c1700a-
HSYHCHUA SBOOUHH £698-4173-85¢8-4000022964f9
20 buoreorpaduyueckue meToabr
W3YYCHHUS IBOJTFOIUH
DOMOPHOJIOTUYECKHE U
21 CPaBHUTEIHLHO-MOP(HOIOTHICCKHE
METO/IbI H3y9ICHHSI IBOJIFOIIUN
M bu6mmoreka [JOK
OJICKYJIIPHO-T€HETHYECKHE,
https://lesson.academy-
22 OMOXUMHYECKUE U MATEMATUUYECKUE
content.myschool.edu.ru/lesson/923cbdce-
METOART HEYHEHIT SBOONHH 4ef1-4295-h67f-6268ad583c02
23 OO61re 3aKOHOMEPHOCTH YBOJIIOLUH
AnanTuBHAs pajualiysl.
24 HepaBHOMEpHOCTE TEMIIOB

9BOJIIOIINHA
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https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
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HayLIHBIG TAIIOTE3bI TPOUCXOKACHU A

bubmuoreka [IOK
https://lesson.academy-

25
’KHU3HM Ha 3emiie content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-ba9bad6f0889
26 JloHay4HbIe IPEACTABICHUS O
3apO)Kl[eHI/II/I JKU3HU
7 OCHOBHBIE ATaIbl HEOPraHUYECKOU
SBOJIIOLUHA
28 I'umote3sl 3apoKICHUS )KU3HA
Ucropus 3emin 1 MmeToap! €€
29 n3yueHus. Jlabopatopnas pabora 05
«M3yueHne B ONTUCaHKe NCKOTTAaeMBIX '
OCTAaTKOB )IpeBHI/IX OpFaHI/I3MOB))
bu6moreka [IOK
30 HauanbHbie 3Tansl opraHuyecKoit https://lesson.academy-
SBOJIIOIUH content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-2€1b849c4222
31 DBOJIIOIHS DYKApUOT
OCHOBHBIE 3TaITbl 3BOIIOLUN
bu6mmoreka [JOK
pactutensHOro Mupa. [Ipaktudyeckas
32 aborta «M3yuenue ocobeHHOCTEN 0.5 https://lesson.academy-
p v . ' content.myschool.edu.ru/lesson/429b1a0d-
CTPOCHHA PACTCHIH PA3HBIX c3e4-4740-9d75-b1d6fd53e2c6
OTIEJIOB»
bubmuoreka [JOK
33 OCHOBHBI€E 3TaIbl BOJIOIHUT https://lesson.academy-
’KUBOTHOTO MUpa content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-b1d6fd53e2c6
9 .
34 BOJIIOLMS )KUBOTHBIX 0.5

[IpakTnyeckas padora «M3yueHue
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0COOEHHOCTEH CTPOCHUS
IIO3BOHOYHBIX ) XMBOTHBIX))

PazButue xxu3HM Ha 3emiie 1o 3pam

35
Y TIEpHOAaM
36 MaccoBble BEIMUPaHUS —
OKOJIOTMYCCKHUE KPU3HCHI ITPOLIJIOTO
37 CoBpeMeHHBIN IKOJIOTUIECKUN
KpHU3HC, €ro 0COOEHHOCTH
38 CoBpemMeHHas cuctema
OPTaHHYECKOTO MPOIILIOTO
bu6moreka [IOK
39 OCHOBHBIE CUCTEMATHYCCKUE https://lesson.academy-
TPYIIIBI OPraHU3MOB content.myschool.edu.ru/lesson/32123386-
6909-40dc-9afe-eb3ec492b68c
40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe
bu6moreka [IOK
41 Pa3BuTune npencraBpieHui o https://lesson.academy-
MPOUCXO0KICHUHU YETIOBEKa content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-6de2fa101073
MecTo uenoBeka B CUCTEME
bu6mmoreka [JOK
opranuveckoro mupa. JlaboparopHas
42 pabota «M3yyeHue ocoOeHHOCTEH 0.5 htps://lesson.academy-
i ' content.myschool.edu.ru/lesson/49e6ffd1-
CTPOCHIE CREIICTa HEJIOBLRd, eedf-4302-8d0b-f2f170126ffh
CBSI3aHHBIX C TIPSIMOXOKICHUEM»
bubmuoreka [JOK
https://lesson.academy-
43 JIBMKyIye Cuibl aHTPOIIOTeHE3a

content.myschool.edu.ru/lesson/375dd554-
099c-409f-846a-4c30dc63346d
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CooTHOILIEHUE OUOJIOTUYECKUX U

bubmuoreka [IOK
https://lesson.academy-

44 COUMATLHEIX (aKTOPOB B content.myschool.edu.ru/lesson/4a3e94d7-
AHTPOTIOTEHESE 80fe-4ae2-b0ch-607d35hebf80
45 OcHOBHBIE CTaJMH AaHTPOTIOTEHE3a
46 [TaeoreneTnka 1 majgecoreHOMHKa
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pacel. [Ipaktnyeckas bubmorexa [IOK
48 pabota «M3ydeHune 3K0JIOTHIECKUX 0.5 hitps:/lesson.academy-
. content.myschool.edu.ru/lesson/6bff6946-
AAMTAIIH HETOBeKD b615-49a6-ade9-5ab6cae58048
49 MeskTUCITUTUTHHAPHBIC METOTbI
AQHTPOTIOJIOTHHI
50 KonTtponsnas padorta Ne 1 mo teme
"Oposronus"
3apoxaeHUE U Pa3BUTHE DKOJIOTHH.
51 Mertonp! skonorun. JlabopaTopHas 05
pabota «/3ydeHue MeToa0B
9KOJIOTHYSCKHUX HCCIICIOBAHUI
52 3HaueHHE PKOJIOTHUCCKUX 3HAHUMI
JUISL 9eIoBeKa
bubmuoreka [JOK
53 DKkosorudeckue hakTopbl hitps://lesson.academy-
content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-85928f9110ee
AbuoTtnueckue pakropsl. CBeT Kak bubmorexa [IOK
54 9KOJIOTUYECKUH (aKTop. 0.5 https://lesson.academy-

JIaGopatopHas pabota «BpisgBieHHe

content.myschool.edu.ru/lesson/2fd03f94-
aa0b-4d7d-8e6f-c9becea28cOf
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MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMAHUIO CBCTa»

AbuoTtnueckue GpakTopsl.
TemnepaTypa Kak 3KOJIOTHYECKUI
daxrop. JlaboparopHas padota

55 . 0.5
«BbIsiBIEHUE TTPUCTIOCOOICHU
OPTaHW3MOB K BITHSIHHIO
TeMIEePaTyphbI»
AOGuoTtuyeckue (HakTopsl.
BraaXHOCTh KaK AKOJIOTHYECKHI
(daktop. JlabopaTtopHas pabora
56 0.5
«AHaroMu4ecKkre 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
0OUTaHHS
bu6moreka [IOK
57 Cpenpl 0OuTaHUs OPraHU3MOB https:/lesson.academy-
content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-1fdfe35400ed
58 buonorudeckue puTMbl
59 JKuznennsie GopMbl OpraHU3MOB
bu6mmoreka [JOK
https://lesson.academy-
60 broruieckne gaxropet cor?tent.mvschool.edu\./ru/ lesson/e24d7ba7-
deB89-4373-8b70-9771d8e0da5c¢
3HadyeHHEe OMOTHYCCKUX Bu6morexa [L{OK
61 B3aUMOJICCTBHI JIJIsd https://lesson.academy-

CYIIECTBOBAHMSI OPTAaHU3MOB B CpeJie
oOurtanug

content.myschool.edu.ru/lesson/e24d7ba?7-
de89-4373-8b70-9771d8e0da5c¢c
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https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c

DKOJIOTUYECKHE XapaKTEPUCTUKHI

62
MOTYJISIITII
OCHOBHBIC TIOKA3aTEIIN MOTYJISIIHH:
63 YUCJIEHHOCTh, INIOTHOCTD,
BO3pacCTHAs | MOJIOBAsI CTPYKTypa
OcCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:
64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN
65 DKoJIoTHYECKast CTPYKTypa
TTOTTYJISIITIH
66 JInHaMuKa nomyJsiuu 1 eé
PeTyIISIHS
67 Kpussle pocTa uncineHHOCTH
nonyisituu. KpuBbie BBKUBaHUS
DKoJioru4ecKasi HUIa BUA.
68 JlaGopaTtopHnas pabota 05
«IIpucrocoOyieHns CeMsiH PacTCHHMA '
K paccesieHUuIo»
69 By kak cucreMa momyssinia
70 3aKOHOMEPHOCTH MOBEJCHHUS U
MUTPALUN )KUBOTHBIX
71 Coo0r11ecTBO OpraHnu3MoOB —
OHOLIEHO3
bubmuoreka [JOK
72 DKocucTeMa Kak OTKPBITasi cucTeMa https://lesson.academy-

content.myschool.edu.ru/lesson/c7c57f3a-
ed3f-4459-bc73-8991f6efdc7b



https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b

KpyroBopot BemecTs 1 NOTOK

bubmuoreka [IOK
https://lesson.academy-

73 SHEPIrUU B YKOCHUCTEME content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-d03a5ae969e9
bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/d224f4ab-

74 OcCHOBHBIE TTOKA3aTEIU YKOCHCTEMEBI dcaf-4e28-adf9-520525b609aa
https://lesson.academy-
content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-10cef05e1d95

75 DKOJIOTHYECKUE TTUPAMHUIBI

76 W3menenus cooOIiecTs —

CYKIIECCUH
[IpupoHbIE SKOCUCTEMBI.
7 DKOCHUCTEMBI 03€p U PEK.
DKOCHUCTEMBI MOPEIl M1 OKEaHOB
[IpupoHbIE SKOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB, CTETICH,
MYCThIHb
bu6mmoreka [JOK

79 AHTPOTIOT€HHBIE YKOCUCTEMBI htps://lesson.academy-
content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-21a490fd5156

YpboakocucteMmsl. [Ipaktuyeckas
80 paboTa «M3ydyeHue u onrcaHue 0.5

ypOOIKOCUCTEMBI»



https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://lesson.academy-content.myschool.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156
https://lesson.academy-content.myschool.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156

3aKOHOMEPHOCTH (HOPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUM

OpPraHW3MOB B 3KOCHUCTEMAaX

MexaHu3Mbl BO3ACHCTBUS

3arpsA3HEHUN Pa3HBIX TUIIOB HA

82 CcyOOpraHu3MEeHHOM,
OpraHU3MEHHOM, TIOMYJISIIUOHHOM U
9KOCUCTEMHOM YPOBHSX

83 KonTponsnas pabora Ne2 no teme

"Okosorus"
bu6moreka [IOK
https://lesson.academy-

brocoepa-o0OmerianerapHas content.myschool.edu.ru/lesson/1a9cc5eb-

84 060m0uka 3emnu Yuenue B. W. 5f59-447a-93b2-

Bepnaackoro o 6uocdepe 73ab470d8568https://lesson.academy-
content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-73ab470d8568
bu6moreka [IOK

85 3aKOHOMepHOCTI/I CYLICCTBOBAHUS https://lesson.academy-

ourocdepsl content.myschool.edu.ru/lesson/88c47bdb-
bbe6-4898-9cc2-e7b8a2175dab

86 KpyroBopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

87 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6GMochepsl

89 DKOJIOTUYECKUE KPUZHUCHI U UX bubnunoreka [JOK

IIPUYNHBI

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568https:/lesson.academy-content.myschool.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc

content.myschool.edu.ru/lesson/8cc24148-
8636-4a51-aa94-126651e54ccc

90

Bo3sgeiicTBue uenoBeka Ha 6uochepy

91

AHTPOTIOTEHHOE BO3/ICHCTBHUE HA
paCTUTENBHBIN U JKUBOTHBIN MU

92

Oxpana nipupoibl. OCHOBHBIE
TIPUHIIUITB YCTOWYUBOTO PA3BUTHS
YeJI0BEYESCTBA U TTPUPOIBI

bu6mmoreka [IOK
https.//lesson.academy-
content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-beebecad09eb

93

PannonansHoe
MIPUPOJIOTIONIF30BAHNE U COXPAHEHUE
OMOJIOTHYECKOTO pa3Ho00pa3us
3emiu

94

O0o001Ienne o TeMe
«MUKpO3IBOJIIONHUS U €€
pe3ynbTaThy «MaKpOIBOTIOIMS U €&
pe3ynbTaThD»

95

O0o001Ienre 1o TeMaM
«IIpoucxoxaeHne u pa3BUTHE
»ku3Hu Ha 3emuie. [IpoucxoxaeHue
YyeJI0BEKay

96

Kontponsnas padora Ne 3

97

O06006111EHHE TT0 TEME «IKOJIOTHUSI —
HayKa O B3aMMOOTHOIICHUSX
OpPraHU3MOB»

98

O606menne no Teme «OpraHu3mMsl U
cpena oouTaHus» «IDKOJIOTHUS BHIOB
U TOITYJISLAND)



https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb

O606menne no Teme «buochepa —
riro0abHas S3KOCUCTEMAY

99

bubmuoreka [IOK
https.//lesson.academy-
content.myschool.edu.ru/lesson/c2cch94a-
5b5d-4b61-b56b-cd15¢7218d52

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

99

7.5



https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52




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

10 xinacc buonorus. Yrioyonéuusiit ypoeHsb. "Jluaus Kuzuu". [laceunuk B.B.,
Kamenckuit A.A., Pyonos A..M., IlIsenoB I'.I"., A6ossin JI.A., I'anontok 3.1".,

Mocksa, IIpocsenienue, 2019 1.

11 xnacc buonorus. Yriny6néuusiii yposens. "Jlunus XKXuzuu". Ilaceunuk B.B.,
Kamenckuit A.A., Pyoros A..M., IlIgernoB I'.I"., A6ossin JI.A., I'anonrok 3.1".,

Mockga, [Tpocsemenue, 2019 r.

METOJINUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






