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MNOACHUTEJIbBHAS 3AIIUCKA

[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 Poccuiickoit denepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EctecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTanueil 00yJaromMXCcsl U CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax u3ydeHus: ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HaIlpaBICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXHOCTH y4eOHOro IpeamMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
00yJaromuxcss MO OCBOCHHIO COJIEpKaHUS OHMOJOTHYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



pacmivpeHrue U yriyojieHue 3HaHWil oOydaromuxcs O XUBOW NMPUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYalOIIMUXCS K MOCIHEAYIOIIEMY MOJIyYEHHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CUCTEMAaTHYECKUX Pa3/esioB OMOJIOTMH HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIbHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS MPUKIIAIHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
¢uzuku, XuMuu, reorpaduy 1 MaTEMATUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3AINH, IBOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOYYaIONIUXCS IO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
00yyarouMMucs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, UAEH, IPUHIUIIOB U MPaBUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, IPUKIIAHBIX aClIEKTaX OMONOrnyeckux 3HaHui. s
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1Mo OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAaHOBJIEHMS U Pa3BUTHUSA
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra © MPHOOPETCHHE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JIsl TPOJIOHKEHUST OMOJIOrMYECKOro 00pa3oBaHUsI.

JlocTmwkenne TienM W3ydeHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSIX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHUE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIUY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHWOJIOTMH, TAJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJCHUS  OMOJIOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTHYECKYI0 HH(POPMALIUIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHONICHHUIO K OKPYKalollel TPHUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTUH, PEIIAEMBIMU €10 TPOOJIeMaMH, METOI0JIOTUEH
OMOJIOTUYECKOTO WCCIIeTIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U SABJIEHUSIM; (OPMUPOBAHUE IKOJIOTHUYECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4alolMMUCA ~ KOMIETEHTHOCTH B palMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOIOIEHNE TpaBU TOBEJIECHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrieyeHue 0€30MaCHOCTU KU3ZHENEATETbHOCTH B YPE3BBIYANHBIX CUTYyaLMX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TIOBCEHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodecCuOHATbHOMY CaMOONPENENeHUI0, B COOTBETCTBUU C
WHIAVUBUAYaATbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B HeJelto).

OT60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHUH OMOJIOTHUN Ha YIIIyOJIEHHOM YpOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCsl Y4YUTelIeM Ha OCHOBE  HMMEIOLIUXCSA
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IMPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICJAOBAaHUS B
OuoJioruy.

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

JdemoHcTpanumn

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

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

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHUE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIIUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >XKUBOTO. JKW3HB Kak QopMa CyIecTBOBaHUS
Marepuu. Hayku, n3ydaromine >KuBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
He3aBUCMMOW mnepeMeHHOW. IlmanupoBanme »skcnepumenta. [locranoBka u
npoBepka runote3. Hynesas runoresza. [lonsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



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

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

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

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

JdeMoHCcTpamuun

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

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

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

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

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

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

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoil Momnekyibl. [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. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMUECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

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

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

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

JdeMoHCcTpamuun

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

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

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

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

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

Tema 5. CTpoeHnue u yHKIUM KIETKH

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



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

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

Hutomna3zma. [uto3omab. [lutockener. [[Bmxenue nurormiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkoe 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Kietounsiii cok. Typrop.

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

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

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sdepHoti obonouku 6 mumose. AHoephviil
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  KIeTKW», «CTpoeHHWE  pacTUTeNbHOW  KIeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

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

JlaboparopHass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHrue KIeTku: mnpeBpamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEIKU-MHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreroBas u TeMHOBas (pa3bl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEepUH, BOIOPOIHBIE
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 OpraHU3MBlI. Oranbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunnpoBanue. IHepeus membpanno2o 2epaouenma npomonos. Cuunmes



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

JdemoHcTpanuun

[Toptpetsr: k. Ilpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

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

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

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

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

JlabopaTtopHass paGora «CpaBHeHME TIpolleCCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

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

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

Tpancsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT W 3YKApHOT. Perynsnus akTUBHOCTH T'€HOB Yy MNpoKapuoT. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

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

Bupycubie 3a0oneBanusi yenoBeka, xKuBOTHBIX, pacteHuii. CITINJI, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemole hynxkyuu 6eaxkos. Cnocobwvl 00cmasKu 1eKapcms.



JdemoHcTpanumn

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

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

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbII HUKJ KJICTKHU

Knerounwlii muki, ero mnepuoisl u peryisiuus. Hutepdaza u MuUTOS3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPUOIbI UHTEP(DA3BI.

Marpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCTb,  MOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIIAPAILICIbHOCTb.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u
TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JIUIiougHeli u
rarylouIHBIA ~ HAO0Opbl  XpoMocoM. ['oMosjoruuHbie XpomocoMbl. [losoBbie
XpPOMOCOMBI.

Henenne xknetku — wmuTo3. CTaguM MHTO3a W MPOUCXOMASIIME B HHUX
npornecchl. Tunbl Muto3a. KapruokuHe3 M 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3a.

Perynmsauus murornueckoro nukina kietku. [IporpamMmmupyemast KieTouHas
rubesnp — arnomnTos.

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

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEIIKa JIyKa».

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHKpPOIIPENapaTax».

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OcoOEHHOCTH  CTpPOEHUS W JKU3HEACHTEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCJIH, APYrye NPOTUCTHI. KOJIOHWAIbHBIE OPTraHU3MBI.



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

Tkanu pacteHuid. Tumel pacTUTENBHBIX TKaHEH: o0Opa3oBaTesbHAs,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAs, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEbHAsA, MbIlIeyHasi, HepBHas. OCOOCHHOCTU CTpoeHUs, (YHKIUN U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OAHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

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

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPUKJIIETOYHOE muIIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KUBOTHBIX. OTIENbI
NUIIEBApUTEIbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB Uepe3 NOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
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
MIeKkonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYABbl M KpoBb. Kpyru KkpoBooOpamieHus. DBOJIIOIHOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpenusi U 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI paOOTHI OPTaHOB BBIJCICHUSI.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCcTEMaMu. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIOpPBI
OakTepuii W UUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. IMmyHHas cuctema yesnoBeka. KieTounslili u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMbl M HMX TOPMOHBI. JleHCTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociiny, «baktepun», «IIpocteiimue», «Opranbl IBETKOBBIX PACTECHUII»,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

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



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazmHoKeHHe M pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

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

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepmaToreHnes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIHUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha 3>MOpPUOHANIBHOE pPa3BUTUE PA3TUUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PACHpPOCTPAHEHUE B MpUpojE. THUIBl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHud. ['ametodutr u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
AUIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJONBHBIX U JIBYJOJIBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

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

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

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

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenxko, 1O. A. ®ummmuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUIbI, TEHOTHUII, (PEHOTHII.



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

JdemoHcTpanuun

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

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

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B nepBoro nokojeHus. [IpaBuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIEI0BaHUE T'EHOB, HAPYLICHHWE CLEIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uesnoctHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSX KJIETOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoseka», «Kapuotun npozodunbr»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOAECIb A
JEMOHCTPAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

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

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

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS M HACJICICTBCHHAS.

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

['eHoTunuueckass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buipl reHOTUITMYECKOW N3MEHUUBOCTH: KOMOMHATUBHASI, MyTAaIl[HOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
TEHETUYECKOT0 pa3HO0Opas3us B mpejiesiax 0JJHOrO BUA.

MyTanuoHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIWSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpoliecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnogoTBopeHue», «I eHeTndyeckue 3a00I€BaHMs YeloBeKay, « Buabl MmyTammiiy.



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMUBOCTH. [loCcTpoeHHEe BapuUallMOHHOTO psla W
BAPUALIMOHHOU KPUBOM».

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

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus yeoBeKa. | eHHbIE M1 XpPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACHENCTBEHHON MpelpacnoyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTHUUYECKUE ACMEKThl UCCICIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpanuu

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

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKamusi U CEJIEeKUUA. 3apOKICHHE CEJeKUMH U JIOMECTHKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax TNpOUCXOXKIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAacTBeHHOM wm3MeHumBoctyh H. WM. BaBuioBa, ero 3HadeHue g
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKyCCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUNY ¢ momobio aHanu3a JIHK.

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



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 moigyyeHus: HCXOIHOTO MaTepuaa s CeIEKLIUH.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubOpuauzauus. I[lpeogonenue Oecrionus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIIUU PACTEHUM U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3MCTBEHHBIX KYNbTYp. JH3yuenue, coxpaneHue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO03AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHblX mexHoL02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSOB B HACIEACTBEHHON H3MEHUYHBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXEHUS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyYHHBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BUOTeXHOJIOTMS U CHHTeTHYECKAasi OMOJI0T st

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanuuuonnas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BuHONenne. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHUECKHX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
CoJIepKalllUX HEe BCTPEYAIOLIUECs B IPUPOI€ OMOCUHTETHYECKUE ITyTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Vlcnonv3oeanue MOHOKIOHANbHBIX U NOJUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYIbIYD.

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

Menuuunckue Ouotexnonoruu. [loctrenoMmuas uudposas meaununa. [11P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaTbHbIX OCHOB MEJMIIMHCKUX TEXHOJOTUM, CO3/aHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

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

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
Ipou3BOACTBEY, «KiieTouHas uHxkeHepus», «l eHHass HHXEHEPHUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJIEHHH B
OuoJioruu

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



JIBroKy1ue cuibl 3BosroUy BU0B 1o Y. JlapBuHy (BbICOKast HHTEHCHBHOCTh
pPa3MHOXEHHUS OpPraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, x. Xonnein, /. K.
benses.

Tabmumet u  cxembl: «Cuctema xuBod mpuponbl (o K. Jlunuewo)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHuey», «lloponbl romybeit», «MHoOroobpasme KylabTypHBIX (opM
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Tonynsuus Kak sneMeHTapHas eAuHuLa 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (IBMOKYIIME CHJIBI) JBOJIIONMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpasus: npuyunsl u cireocmeus. Ilposenenue s3gpgpexma Opeticha cenos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIWM, CTAOWIM3UPYIOIIUNA,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsr nmpucnocobieHni y OpraHu3MoB: MOP(HOIOTHIECKHE,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.



Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpPO3BOMIOIUU. M3omsauus — kioueBor (aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOIIMOHHOW  OWOJOrMM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

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

Tabmuupl uw cxembl: «MyTallMOHHAsE HU3MEHYMBOCTHY, «llomynsiuroHnHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpaduyeckas M3ONSALMUS  JTUCTBEHHUIBI CHOUPCKOM W JTMCTBEHHUIIBI
naypckoiy, «IlonynsiroHHbIE BOJHBI YUCICHHOCTH XUIIHUKOB U XKepTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TpEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHHUE BUIOB CHHHID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIIOB, TepOapum pacTeHHl ONWU3KUX BHUIOB, OOPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJIilouMs M €€ pe3yJibTaThl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.



buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHpl MaTEpUKOB M OCTpoBOB. buoreorpaduueckue ob6nactu 3emiau. Bunbl-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
Pynumentapubie  opranbl W aTaBU3Mbl.  MOJEKYISPHO-TEHETHUECKHUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIOIUU. [IpuHyun cmenvi yHKYuULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIE HA0Opbl YEJOBEKa M IIMMIIaH3e», «l IaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnanmnanuanu, JI. [lactepa. [Iporicxoxaenne >Ku3Hu 1 aCTPOOUOIOTHS.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBatHas runore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.



HNcropus 3emmu u Metonael €€ wu3ydyeHus. lVckomaemple OpraHUYecKHe
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBoMtoUus MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. IIpoucxokIeHrne MHOTOKIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne uMH cymu. CemeHHble pacTeHus. [IponcxokaeHne NBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimid. [IpoucxokneHne MICKONUTAIOUIUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrM4eckux mpoueccoB. IlosiBneHne M pacuBET XapaKTEpHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI IKOJOTHMYECKHI KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Penu, JI. Cnamnanuanw, JI. Tlactep, 1. 1. Meunukos, A. N.
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HavanpHble 3Tanbel opraHMyeckoil sBomronuny, «Cxema 00pa3oBaHUs HYKapUOT
nyTéM cumOuoreneza», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE



pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey, «Pa3zBuTue XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTre )KU3HU B
[AJIE030MCKOU 3pe», «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUN Pa3IUYHBIX OTMAEJIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJEeThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPUU.

CX0ACTBO YeNoBEKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBejeHueckre. QT4 4elaoBeKa OT KUBOTHBIX. [IpsIMOX0OXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIE CTaaWHM aHTPOIOTeHe3a. PaHHWE dYenmoBeKOOOpasHbIe O00E3bsHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIKE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsIH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIHOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUI



KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeKa. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKaA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  uyenoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh  pacHu3Ma.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIOJOTHHU.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHUS U [aJE€OaHTPOIOJIOTHUs
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMYECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUU Y, «[ 0JIOBHON MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NPAMOXOAAIIMNNY, «/leHncoBckuii yenoBek» «Heannepranbip», « KpoMaHbOHIEDY,
«IIpenku yenoBekay, «ITarbl IBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJEHCKUMH CIOKETaMH TPOUCXOXKICHHS UeIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuueckas padora «/3yueHre SKOJIOrMUECKUX aJanTaluil YeI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi



3apoxkJieHHe W pa3BUTUE 3Kojoruu B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3K0JIOTUU. CBSI3b 3KOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpoOAHbIE U JlabopaTropHble. MonaenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHWUW I YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOMN KYJIBTYpPbI U SKOJIOTMYECKON I'PAMOTHOCTH HACEIICHMUS.

JdemMoHcTpanumn

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

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckre (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Knaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH JeHCTBUSl 3Kojoruyeckux ¢akropos. I[IpaBuno munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHajabHas pojib CBETA.
doTonepruoanu3M.

Temmepatypa Kak »dKoJoTHUeCKHi ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbBIE OPraHU3MBI.

BnaxHnocth kak skomorumdeckuit daktop. Ilpucmocobrmenus pacTeHuil K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpPraHU3MEHHas.  DU3NKO-XUMUYECKUE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.



XKuznennsle (opmbel opranusmoB. llonsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (akTOpBHI. Buner OMOTUYECKUX  B3aUMOJECHCTBUIA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU MJI CYIIECTBOBAHMUS OPraHU3MOB B CpEJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE J>KUBOTHBIEY, «DU3HOIOTUYECKHE aJanTaliu
KUBOTHBIX», «Cpeabl OOWTaHUS OpPraHU3MOB», «bBHUOJIOTUYECKHUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBoy, «llapasutuzm», «Konkypenmus», «CuMOnos3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTEHUN W >KUBOTHBIX, MPUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIWBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYII, KOJUIEKIUU >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cperaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH KU3HH, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISIBICHHE TPUCIIOCOOICHHN OpPraHMu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U



0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisauuii. OCHOBHBIE TIOKA3aTENW IMOMYJSALMU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JIlnHamuyKa monmynsauMu U e€ peryianusd. buoThyeckMi NOTEHUMAN MOMYJISALNHN.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTUYECKNE SKBUBAJICHTHI.

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

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpancTBEHHass  CTpyKTypa  momyJsiuun», «Bo3pacTHele  nupamuibl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO».

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kak OTKpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B D3KOCHCTEME: IPOAYIICHTHI, KOHCYMEHTHI, PEIYIICHTEHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYCCKHE TTUPAMHUIBI UUCEIT, OMOMACChl U SHCPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUSA Ha



cykneccun. Knnmakcaoe cooGmiectBo. bruopasHooOpasue u moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/Iy aHTPOTIOT€HHBIMH U MTPUPOJTHBIMHU KOCHCTEMaMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICUCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBCHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUH.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo10710THS MOHUTOPUHTA €CTECTBEHHBIX 1 aHTPOIIOT€HHBIX YKOCUCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn nutanus (macTOUIHAS, JETPUTHAS)», «DKOJIOTHUUECKAs MUPAMUJIA YHCEI,
«OKonoruyeckass nmupaMmua OMoMacch», «IKOJOTHUYECKAsl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKocucrema o3epa», «ArpoueHos», «KpyroBopoT BEmIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTuuyeckas padora «/3ydyenne u onucanue ypo03KOCUCTEMBI».

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA



buocpepa — oOmennanerapHas o0Oojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOCTH OMOChephl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOTreoXMMHUYECKUE LUKIbI (Yriepojaa, a3oTra). PUTMUYHOCTD sIBIECHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IITUPOKOJIUCTBEHHBIE Jieca, CTEH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKUE JIECa, BBICOKOTOPhs. KiuMar, pacCTUTENBHBIN U KUBO THBIN
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopot yrimepona B mpuponae», «KpyroBopoT Kuciopoja B MpUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emamy», «Tynapay», «Taiira», «Cmemanasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHHU pa3HbIX OMOMOB, KOJUIEKITUU )KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue denmoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mouBbl. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO W KMUBOTHOrO Mupa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue cazibl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HUCA U €r0 BEPOSITHBIE MOCIIE/ICTBUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonnsvie cucmemsl, obecneuusarowue O00Cmyn K



ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuy dKkocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMocepbl»,  «3arps3HeHHe
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAENN yIpaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



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 CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOTPAMMBI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHKHE OOYUYaIOIIMMUCS POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYCHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE YYEOHOM W BOCIUTATEIHBHOW JEATEIIBHOCTH B COOTBETCTBUHU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIHOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, Npuposie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIecTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMH 00YUYAOIIETOC] KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIIOJIEH C pa3HBIMU YOCKICHUSMHU, KyJIbTYPHBIMU IIEHHOCTIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJCHUU CIOPHBIX BOIMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOM TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauysIMHA Hapoao0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@XKEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJIEHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

NOHMMAaHWE 1EHHOCTU TMPABUJ HMHAMBUIAYAIbHOIO W  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYlY, OCO3HAHUE IICHHOCTH MacTEpPCTBa, TPYAOJII00UE;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO I€STEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud | Pean30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMIle, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYCHUH OUOIOTHH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
IKOCHCTEM, OHoCchepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHUCTBUI U TIPEIOTBPAIIATH UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUYCCKOMN MEATEITHHOCTH IKOJIOTHICCKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHMHM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MPOoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJIEeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJIOTUYECKUX 3HAHUM B IEIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JJIs aHalu3a |
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIh30BaTh OMOJOTUYECKUE 3HAHUS IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOM JESATEIHHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS ydeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPHUKY METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIlEeCTBO, SHEPIHs, SBJIEHUE, MPOIIECC,
cUCTeMa, Hay4yHbIM (akT, NPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCClieloBaHue,  HaOJoJIeHHe,  HU3MEpeHHe,  OSKCIEpPUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM

IPAMOTHOCTH W  COLMAJIIBHOM KOMIIETEHIIMU OOYYaloIUXCsA, CIIOCOOHOCTh
oOy4Jaromuxcs HCIIOJIE30BATh OCBOCHHEBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHON U COLIMAILHON MPAKTUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT cGOpMHPOBaHBI TO3HABATEIbHBIC
YHUBEpCaJIbHbIE YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUEOHBIC
JEHUCTBHS, PETYISTUBHBIC YHHUBEpCaJIbHbIE YYeOHBIC JCHCTBUS, COBMECTHAas
JEeSTEIIbHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXkKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
NEeHCTBUSAMM:

1) 6a30BbIe JOTHYECKHE TeHCTBUS:

CaMOCTOSITEILHO  (DOPMYNIHMpPOBaTH W aKTyaIM3UpPOBaTh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IENH JEATEeIbHOCTH, 3aJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMH IEISIMU;

KCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 71 00BbICHEHHS (DAKTOB M SIBICHUI
YKABOU IPUPOJBI;



CTPOUTH JIOTHYECKHE pPACCYXACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHUH B M3yYaeMbBIX OMOJIOTHMYECKHX OOBCKTaxX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICITCILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKUE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

(GopMuUpOBaTH HAYYHBIH THIT MBIIIJICHUS, BIAJETh HAYIHON TEPMHUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUINOTE3y €€ pelIeHUs, HaXOAUTh apTyYMEHTHI [JIs JI0Ka3aTeIhCTBa
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlHsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAyYHO-TIONMYJIAPHOW JUTEpaType, OHOJOTHYECKHX CIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

dopMynupoBaTH 3aMPOCHl U MPUMEHATH Pa3UYHBIE METO/ABI MPHU MOWCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOWpATh  ONTHUMAIBHYIO  (OpMYy  TpEACTaBICHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKM W CHUMBOJBI, (HOpPMYyJbl, aOOpeBHATypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajgeHue yHUBePCATbHBIMA KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUHN JIPYTHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3NIMYHBIMHU CIIOCOOAMU OOLICHHUS M B3aWMOJACWUCTBUA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.



2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BLIOMpATh TEMATHKY M METOAbl COBMECTHBIX JEHUCTBHM C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUW YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMS JUIsl BBISIBICHUS TMPOOJIEM U HUX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIbHYIO NIESITEIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOW JPYAUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th HAaBbIKAMU  [O3HABaTEJIbHON  peeKCHUH KakKk  OCO3HAHMS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INpPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYIUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHUS COACPKAHUSA YYeOHOTO TIpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npoduinpHOTO  00ydYeHUs  oOywaromuxcs  Owosorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAy4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMHA U MPEeoOPa30BAaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B PA3IMYHBIX y4eOHBIX, a TaKXKE B
peaNbHBIX KU3HEHHBIX CUTyalusax. [IpenMeTHble pe3ynbTaThl MPEACTABICHBI IO
rojilaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mpenmera «buomorus» B 10
K1acce NOJKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJIM OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palHMOHATHHOTO
MPUPOOIIONB30BaHUSA, O BKIIaJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHoJIorNH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONMEe OMOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOW3BEICHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OWOJOTHYECKUE TEOPUH
(xnetounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJIbTypHBIX  PACTCHH),  3aKOHBI
(emmHOOOpA3Hsi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICTICHUS, YHCTOTHI TaMeT,



HE3aBUCUMOro HacienoBanus [. MeHgenss, TOMOJOIMYECKUX PAAOB B
HacJeJICTBEHHOU U3MCHYUBOCTHU H. H. Basuiosa), IIPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAacTEHMM, JKMBOTHBIX, 4YEJIOBEKa, MPOILECCOB KHU3HEICATECIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKA, OMOJIOTMYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(PHOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOPHUOTeHe3a, MOCTAIMOPHUOHATIBHOTO PAa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOMJaMH KIETKH M HX
GYyHKIMSAMU, CTPOCHUEM KIIETOK pa3HbIX TKaHEH W WX (QYHKIUAMH, MEXIY
opraHamMud M CHCTEMaMH OpraHOB Yy pPAacTeHH, >KUBOTHBIX W 4YeJIOBEKa M MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUIHMSAMHU, MEXIY STaraMu
oOMeHa BElIeCTB, ATaraM KJIETOYHOTO IIMKJIA U KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
ATanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, T'€HOTHUNOM U (HEHOTUIIOM, (EHOTHIIOM U
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKA3aTeNbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJNHATH JAOOPATOPHBIE M TPAKTUYECKHUE PaldOThI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
pe3yAbTaThI U JeNaTh BEIBOBI,

YMEHUE YYacTBOBATh B Yy4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U



myOJIMYHO  TPEACTaBISATH  MOJYyYEHHBbIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIICHHWBATh JITHUYECKHE AaCTHEKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa U CO3JaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oyayiier mpodeccuoHanIbHON
NEATeIbHOCTH B 00JlacTU OMOJIOTUM, MEAUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpPraHU3alMsIX  CPEIHETO
podecCcHoHaIBLHOTO U BBICIIEr0 00pa30BaHUs.

[IpeamerHble pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce OJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpPa, B IO3HAHWU 3aKOHOB TPUPOJBI M PEHIEHUU HKOJOTHUUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTUH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, CUHTETHYECKAsT TEOPUS IBOJIOINH), YICHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunummyma FO. JluOuxa,
AKOJIOTMYECKON NUpaMuIbl 3HEpPruM), rumore3sl (runoteza «vupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIIOCOO0AMM BBISBICHHS H
OLICHKHU aHTPOIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BHUJ1I000pa30BaHUsl, BIUSHUS ABUKYIIUX CUJI 3BOJIONUU HAa TEHOPOH MOMYJISIIUHU,



MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAHABIHMBATH B3aMMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIOTEHE3a, KOMIOHCHTAMH Pa3JIMYHBIX JKOCHUCTEM W
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBSI3¢li  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTEHHBIX M3MEHEHUI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUs, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTo0OOpaswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUYMHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMHM M SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYUYCHHBIX PE3yJIbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYsS 1elb KCCIEIOBAaHUS, AaHAIU3UPOBATH IOJTyYEHHBIE
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOIMYHO  TPENACTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYEHHUYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeIOTBPAIICHUS
r1o0aabHBIX H3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymied mpodeccruoHambHOU
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmn W MPOJOIDKEHUE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KonnuecTBo yacos DJIEKTPOHHBbIE
HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne n/m Kontpoubnsie | IIpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTeibHbIE
padoThbI padoThI
pecypcsl
1 buonorus kak Hayka 0 0
2 JKuBbIe CUCTEMBI U UX U3YUYCHHE 0 0
3 buonorus knetku 0 0.5
4 XUMHUYECKas OpraHu3alus KIETKU 10 1 1
5 Crpoenue u PyHKIIUU KICTKU 8 0 2
6 OOMeH BelecTB U MpeBpalieHue 9 0 1
SHEPTUU B KIIETKE
Hacnencteennas undopmanus u
7 o ipopvart 9 0 0.5
peanuzanus e€ B KJIIETKe
8 JKU3HEHHBII UK KJIETKH 6 0 1
9 Ctpoenne u pyHKIIH OPTaHU3MOB 17 0 1.5
Pa3zmHoxeHue u pazputue
10 P 8 0 15
OpPraHHU3MOB
I'enernka — Hayka o
11 HAaCJIE€ICTBEHHOCTH U U3MEHUYUBOCTH 2 0 0.5
OpPraHHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 0 1




13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 ['enetuka yenoBeka 3 0.5
15 Cenexiys OpraHu3MoB 4 1
16 buoTexHoMOTHS ¥ CHHTETHYECKAS 4 0
ouosiorus
17 [ToBTOpEHUE 1 0
OBIIEE KOJIMYECTBO YACOB I1O 102 13

I[TPOTPAMME




11 KVIACC

KonnuecTBo yacoB JIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Ne n/m Kontpoabnsie | IIpakTHyeckue
NMporpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
3apoKIeHUE U pa3BUTHE
1 ABOJIOLIMOHHBIX NIPEACTABIECHUN B 4 0
Oouosioruu
2 MUKpPO3BOJIIOIUS U €€ pe3yIbTaThl 14 1 2
MaxkposBoronus u e€ pe3ynbTaThl 6
[Ipoucxoxenre u pa3BUTHE KU3HU
4 15 0 1.5
Ha 3emJe
[IpoucxoxieHre yenoBeka —
5 P 10 0 1
aAHTPOIOTEHE3
DKOJIOrusl — HayKa 0
B3aMMOOTHOIIICHUAX OPTaHU3MOB U
6 P 3 0 0.5
HAJOPTaHU3MEHHBIX CUCTEM C
OKPY’KAIOIIEH Cpeaon
7 Opranu3mbl U cpeia OOUTaHUS 9 0 1.5
8 DKOJIOTHS BUJIOB U TIOMYJISLIMI 9 0 0.5
DKOJIOrus COOOIIECTB.
9 12 0 0.5
DKOJIOTUYECKUE CUCTEMBI
10 buocdepa — rmobanpHas sKOCUCTEMA 6 0




11 UYenoBek 1 OKpy»karolas cpejia 6
12 [loBTOpEHUE 8
OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

Kosun4ecTBO 4acoB

KouTpoJibHBIC
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHMsI

DJIEKTPOHHBbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsl

buonorus kak koMmIiaeKkcHas
HayKa 1 KaK 9aCTb
COBPCMCHHOTO O6HI€CTBa

JKuBbie cUCTEMBI U UX
CBOICTBA

YPOBHGBa}I opraHmu3anu:d
KHBBIX CUCTCM

HcTtopus OTKpHITHS U
u3ydeHus kietku. Kimerounas
Teopus

MeToabl MOJIEKYIIAPHOMN U
KJIETOYHOM OMOJIOTHH.
[IpakTrueckas padbora
«3yuenue MeTo10B
KJIETOYHON OMOJIOTHH
(xpomarorpadus,
anekTpodopes,

mud depeHnmaibHOE

0.5




uentpudyruponanue, [11{P)»

XUMHUYECKAU COCTAB KJIIETKU

MunepanpHbIe BELeCTBa
KJIETKU, UX OUOJIOruyecKas
poJIb

OpraHnueckue BeleCcTBa
KJIETKH — OEeJIKHU.
Jlaboparopnas pabota
«O0bHapyxeHne OEJIKOB C
IIOMOIIBI0 Ka4eCTBEHHBIX
peakuumn»

0.5

CoiicTBa, Kaccudukamnms u
byHKIIN OEIKOB

10

OpFaHI/I‘-IGCKI/Ie BCIICCTBA
KJIICTKU — YIJICBOAbI

11

OpraHuueckue BellecTBa
KJIIETKU — JIMITUIBI

12

Hyxnennossie kucnotel. [JHK
u PHK. JlabopaTtopnas pabora
«HccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTaHU3MOBY

0.5

13

Crtpoenne u pynkimm ATO.




HApyrue
HyKjeo3uaTpudocharst
(HTD)

14

CexBenupoanue JJHK.
MeToabl TEHOMHKH,
TPAHCKPUIITOMUKH,
MPOTEOMUKHU

15

MeTtonsl CTpYKTYypHOU
OMoI0ruu

16

Tunel KJIETOK.
[IpokaproTnueckas KieTka

17

CrpoeHune 3yKkapuoTHYECKOM
kieTku. [IpakTnueckas
pabota «/3ydyeHue CBONCTB
KJIETOYHON MEMOpPaHbI»

0.5

18

[ToBepXHOCTHBIM anmapar
KJIETKH

19

OnHnomeMOpaHHbIE
OpPTraHOM bl KJIETKH.
[IpakTueckas padora
«3y4yeHne TBUKECHUSA
IIUTOIJIa3Mbl B PACTUTEIIBHBIX
KJIETKaX»

0.5

20

HOHyaBTOHOMHBIe OpraHouabI

0.5




KJIETKU: MUTOXOHPHH,
mactuabl. JlaboparopHast
pabota «MccrnenoBanue
TUIa3MOJIH3a U JIeTIa3MoJIn3a
B PACTUTENIBHBIX KIETKAX»

21

HeMeM6paHHBIe OpraHOUABI
KIICTKHU

22

Crtpoenue u QpyHKIMH siipa

23

CpaBHurenbHas
XapaKTEePUCTHUKA KIIETOK
sykapuot. JlaboparopHas
pabora «3ydenue crpoeHus
KJIETOK Pa3JIMYHbIX
OpraHU3MOB»

0.5

24

AccuMuisinusg u
JTUCCUMUIISIITNS — JIBE
CTOPOHBI MeTaboIu3Ma. THUIIbI
oOMEHa BEIIECTB.
Jlabopatopnas pabota
«/3yueHune KkaTaauTu4eCKOn
AKTUBHOCTHU (hepMEHTOB (Ha
MPUMEPE aMHJIA3bl UITH
KaTayia3bl)»

25

@epMEeHTAaTUBHBIN XapaKTep
peaKIui KJIETOYHOTO

0.5




MeTtabonu3ma. JlabopaTopHas
pabora «3yuenue
dbepMeHTaTUBHOTO
pacierieHus MepoKCHIa
BOJIOPO/Ia B PACTUTEIBHBIX U
KUBOTHBIX KIETKAX)

26

benku-akTuBaTOpHI U OEIKU-
UHTHOUTOPBI

27

ABTOTpO(dHBIN TUTT OOMEHA
BEIIIECTB

28

dorocuHTE3

29

XemocunTes. JlaboparopHas
pabora «CpaBHEeHHE
nporeccoB (OTOCUHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bupl 6poxenus.
JlaGoparopnas pabota
«CpaBHEHHE TTPOLIECCOB
OpOKEHHUS U IBIXaHUS

31

AdpOoOHBIE OPTAaHU3MBI.
DTarnbl SHEPTETUYECKOTO
oOMeHa

32

DHeprust MEMOPaHHOTO




rpaaveHTa npoToHoB. CUHTE3
AT®: paboTa NpOTOHHOU
AT®-cuHTa3b1

33 Peakium MaTpuyHOTO CUHTE3a 0

34 Tpanckpunuus — 0
MatpuuHblil cunTe3 PHK

35 Tpancnsiius 1 e€ sTarnbl 0
KoaupoBanre aMHMHOKHUCIIOT.

36 Ponw pubocom B OuocunTese 0
Oenka

37 OpraHuzarys reHoMa y 0
IPOKAPUOT U 3YKAPUOT

38 MounekynsipHble MEXaHU3MbI 0
AKCIIPECCUU TEHOB Y DYKApUOT
Bupycbl — BHEKJIETOYHBIE
(hOpMBI )KU3HU U 0OJIUTATHBIE

39 napasuthl. [IpakTrdeckas 0.5
pabota «Co3ganue MoJIeIu
BUpYCa»
Bupycusie 3ab6oneBanus

40 YeJIOBEKA, JKUBOTHBIX, 0
pacTeHun

41 HanoTexHnonoruu B 6nonoruu 0

n MCOUITUHC




42

JKu3HeHHbIH OUKII KIICTKHU

43

Marpuunsiii cuntes3 JJHK

44

Xpomocomsl. JTabopatopHas
pabota «M3ydeHue XxpoMocom
Ha TOTOBBIX
MUKpOTIperiapaTax»

0.5

45

JleneHue KIeTKU — MHUTO3

46

Tune! kretok. Kapuokunes u
uTokuHe3. JlabopaTopHas
pabota «HabmoneHue MuTo3a
B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX
MUKpOTIperapaTax)»

0.5

47

Perynsius >xu3HeHHOTO
[IMKJIa KJIETOK

48

OpranusMm Kak €IMHOE 1IeJI0€

49

TkaHu pacTeHU.
JlaGoparopnas pabota
«3yuenue TkaHeu
pacTeHun»

0.5

50

TkaHM ’KMBOTHBIX M Y€JIOBEKA.

Jlabopatopnas pabota
«3yuenue TkaHeu
KUBOTHBIX)

0.5




Opransl. CucTeMbl OpraHoB.
Jlaboparopnas pabota

51 0.5
«/3yueHue opraHon
[[BETKOBOTO PaCTCHHSI»
52 Ornopa Tesna OpraHu3MoB 0
53 JIBU)KEHHE OpraHu3MOB 0
o4 [Inutanue opraHu3MoB 0
[TuTaHue MO3BOHOYHBIX
55 KUBOTHBIX. 0
[TumeBapuTenpHas cucTemMa
YeIloBeKa
56 JIpIxaHue OpraHu3MoB 0
57 JIpixaHue m03BOHOUYHBIX 0
KUBOTHBIX U YEJIOBEKA
58 TpaHCIOpPT BEMIECTB Y 0
OpraHu3MOB
KposenocHas cucrema
59 MTO3BOHOYHBIX JKUBOTHBIX U 0
YeloBeKa
60 Boinenenue y opraHu3mMoB 0
61 3amura y opraHu3MoB 0
62 NMmyHHas cuctema 4eloBeka 0
63 PaznpaxumocTs u perymismus 0

Yy OpraHUu3MOB




64

I'ymopanpHas perymanus u
SHJOKPUHHAs CUCTEMA
KUBOTHBIX U YEJIOBEKA

65

DopMBbI pa3MHOKEHUSA
OpPraHU3MOB

66

IlonoBoe PAa3MHOXKCHHUC

67

Meirios

68

I"ameTorenes. O6pa3zoBanue u

pa3BUTHE TIOJIOBBIX KIIETOK.
JlaGoparopnas pabota
«3yuenue cTpoeHus

ITOJIOBBIX KJICTOK Ha I'OTOBBIX

MUKpOTpernapaTax»

0.5

69

I/IHIII/IBI/IIIyaHI)HOG Pa3BUTHUC
OpraHu3MOB — OHTOI'CHC3

70

3akJiajika OpraHoB U TKaHEu
U3 3aPOJIBIIIEBHIX JINCTKOB

71

PocTtn Pa3BUTUC )KUBOTHDLIX.

Jlabopatopnas pabota
«BbIsBIEHNE IPU3HAKOB
CXOJICTBA 3apOAbILIECH
MMO3BOHOYHBIX JKUBOTHBIX)»

0.5

72

PazmHoxenue u pazpurtue
pacrtenuii. JJaboparopHas

0.5




pabota «CTpoeHHE OpraHOB
Pa3MHOXEHUS BBICIIIHX
pacTeHu»

73

Hcropus ctaHOBIEHUS U
pa3BUTHSI TEHETUKH KaK HAyKHU

74

OCHOBHBIC TTOHATHUS U
CUMBOJIBI TCHETHKH.
Jlaboparopnas pabota
«/Ipo3odmiia kak 0OBEKT
TCHETHYCCKHUX
MCCIICZIOBaHUI

0.5

75

3aKOHOMEPHOCTH
HaCJIeI0BaHUs MTPU3HAKOB.
Monorubpuanoe
ckpemuBanue. [IpakTudyeckas
pabota "M3ydenue
PE3yJIBTaTOB
MOHOTHOPHTHOTO
CKpEIMBaHus y 1po30¢puib"

0.5

76

[luTonornueckre OCHOBBI
MOHOTHOPUTHOTO
CKpEIIMBAHUS

77

AHanuzupymonee
ckpemuBanue. Henonnoe
JTOMHUHUPOBAHHUE




JuruOpuaHoe CKpeluBaHue.
[Ipaktuueckas pabora

/8 «M3yueHue pe3ynbTaToB 0.5
TUTHOPUIHOTO CKPEIINBAHHUS
y Ip030(QUIIBI»

29 [{uTonornueckue OCHOBBI 0
JTUTHOPUIHOTO CKPEIINBAHHUS

30 CueruieHHOE HacJieI0BaHUE 0
IIPU3HAKOB

81 XpoOMOCOMHas TEOpHs 0
HACJIEJICTBEHHOCTH

82 ['enetuka nomna 0
['enoTum Kak 1enocTHas

83 0
cucrema
['eHeTHUeCcKHil KOHTPOJIb

84 Pa3BUTHS PACTCHH, 0
KUBOTHBIX U YEJIOBEKA

85 N3MeHUYnBOCTH ITPU3HAKOB. 0
Bunsl n3MmeHUnBOCTH

86 MoaudukannoHHas 0
W3MEHYHUBOCTh
Bapuanuonnsiii psaa u

87 BapUallMOHHAs KpUBasl. 0.5

Jlabopatopnas pabota




«Hccnenosanue
3aKOHOMEPHOCTEU
MOAUGDUKAITMOHHON
u3MeH4YMBOCTHU. [locTpoenue
BAPUAIMOHHOIO psifia U
BApUALMOHHOU KPUBOW»

88

I'enorunuueckas
W3MEHYHUBOCTD.
KomOunatusHas
U3MEHYHUBOCTH

89

MyTanyoHHass U3MEHIUBOCTb.
[IpakTrdeckas pabota
«MyTanuu y 1po30huiisl (Ha
TOTOBBIX MHKpOTIpErapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO TpoIlecca.
DIUreHETUKA U DIIMT€HOMUKA

91

I'eneTuka yenoBexa.
[IpakTueckas padora
«CocraBiieHre U aHAIU3
POZIOCIIOBHOW

0.5

92

MeToabl METUITTHCKON
T€HETUKU

93

3HayeHne MeIUIIUHCKOM
T€HETHKU B TIPEOTBPAIICHUN




U JICYEHUU T€HETHUYECKUX
3a00JI€BaHUI YEIOBEKA

94

OCHOBHBIE TTIOHSTHS
cenexkuuu. JlaboparopHas
pabota «/3ydyeHue copToB
KyJIbTYPHBIX PACTCHHH U
MIOPOJT TOMAIITHUX KHUBOTHBIX)

0.5

95

MeTobl CENEeKITMOHHON
paboTsl. JlabopaTopHas
pabota «/3y4yeHne MeTo10B
CEJICKIIMH PACTCHUI

0.5

96

JIoCTH>KEHUS CENEKIUU
pPacTEHUI U JKUBOTHBIX.
[Ipaktuueckas pabora

«IIpuBHBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHue u
UCIIOJIb30BaHNE T€HETUYECKUX

pecypcoB

98

buorexHonorus kak Hayka u
oTpacilb MPOU3BOJICTBA.
[IpakTrueckas padora
«M3ydeHne 0ObEKTOB
OMOTEXHOJIOTUM

0.5

99

OcCHOBHbIE HanpaBJICHUS
CHUHTETHYECKOU OMOJIOTUH




100 XpOMOCOMHas U T€HHAas 1 0
WHXXEHEpUs
101 MenuuuHckue 1 0
OMOTEXHOJIOTUH
102 [ToBTOpEeHUe, o6o61ueHUHe, 1 0
cUCTEeMaTH3allusl 3HaHUH
OBIIEE KOJIMMECTBO YACOB 102 135

I10 ITPOI'PAMME




11 KVIACC

KonnuecTBo yacoB JIEKTPOHHBIE
Ne Mara uudposbie
Tema ypoka KonTpoabubie | IlpakTudyeckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
OBosonuoHHas teopus Y.
1 1 0 0
JlapBuHa
BIDKYIIIUE CUIIBI DBOJTIOIIMHU
2 Heoy 1 0 0
Bu10B 110 Y. /lapBuny
Bopnba 3a cymecTBoBanue,
3 €CTECTBEHHBIN U 1 0 0
UCKYCCTBEHHBII 0TOOP
dopMHUpOBaHUE
4 CHHTETUYECKOUN TeOopru 1 0 0
SBOJIIOLINH
Tansl YBOIIOIHOHHOTO
5 mpoliecca: MUKPOIBOJIIOIUS U 1 0 0
MaKpO3BOJIOLIUS
[Tonynsauus — sneMeHTapHas
6 Y P 1 0 0
€UHULIA SBOJIOLINU
3aKOH r€HETUYECKOTr0
7 paBHoBecus [Ix. Xapau, B. 1 0 0.5

BaitaOepra. JlabopaTopHuas




pabota «BbisiBIeHUE
M3MEHYUBOCTHU Yy 0co0ei
OJTHOTO BHJIa»

OnemeHTapHbIE (HAKTOPHI
HBOJIIOLIUU

OddexT ocHOBaTENS.
OddexT OyThUIOYHOTO
TOPJIBIIITKA

10

Murpanuu. U3onsuun
MOMYJIAIMI: Teorpadudeckas,
ouoJsiornueckas

11

EcrecTBennsriit otbop —
HaIPaBJISIIONIUHN (aKTop
SBOJIIOLINH

12

ITomoRoit oT6op

13

[Ipucnoco6eHHOCTh
OpraHU3MOB KaK pe3yJbTat
MUKPOIBOJIOIIHH.
Jlabopatopnas pabota
«M3yuenue apomopd030B 1
UIHOAJANTAlAN Y paCTCHUHN
1 )KUBOTHBIX)

0.5

14

[Tpumeps! npucniocoOnaeHu y
OpraHU3MOB:

0.5




MOpP(OJIOTUYECKHE,
¢u3noIornYecKue,
OMOXUMUYCCKHCE,
MIOBEJICHYECKHE.
Jlaboparopnas pabota
«IIpucnocobnenus
OpraHU3MOB U UX
OTHOCHTEJIbHAS
1EJIECO00Pa3HOCThY

Bun, ero kpurepuu u
cTpykrypa. JJabopaTopHas

15 pabota «CpaBHEHHE BUIOB 0.5
10 MOPGOJIOTHUECKOMY
KPUTEPUIO»

16 Crpykrypa BUIa 0

17 Bunoo6pa3oBanue kak 0
PE3YNIBTAT MUKPOIBOTIOIUU

18 CBs3b MUKPOABOJIIOIUU U 0
AMUAEMHUOJIOTUN
Maxkpo3BomrOLUSI.

19 [TaneonToNOrNYECKHE 0
METO/Ibl U3YYCHHS IBOJIOIHH

20 buoreorpadpudeckne MeToapt 0

HU3Yy4CHUS 5BOJTIOINH




21

OMOpUOTOTHYECKHUE U
CPaBHUTEIIHHO-
MOP(OJIOTUHIECKUE METO B
U3YYCHHSI SBOJTIOIAH

22

MouekyIapHO-TEHE TUYECKHE,

OMOXMMHYECKHUE U
MaTCMaTH4YCCKHUEC MCTObI
N3Y4YCHH:A 3BOJIOINHA

23

OO611e 3aKOHOMEPHOCTH
ABOJIOIMH

24

AIIaHTI/IBHaSI paananuysi.
HepaBHOMepHOCTL TCMIIOB
9BOJIIOITUH

25

Hay4Hble rumoTe3b
IIPOUCXOXKICHUS KU3HU Ha
3emuie

26

JloHay4HbIE ITPEACTABIECHUS O

3daPOKICHUU )KU3HHU

27

OCHOBHBIE ATaITbI
HEOPraHUYECKON 3BOIIOIAN

28

['unotessl 3apoxaeHus
JKU3HHU

29

Ucrtopust 3emnu u MeTobl €€

uzydenus. Jlaboparopuas

0.5




pabora «3yuenue u
OTHCaHUE UCKOTAaeMBbIX
OCTaTKOB JIPEBHUX
OpPTaHHU3MOBY

30

Hauvanbnbie sTamns
OPraHUYECKOU IBOJIFOLIUU

31

DBOJIIOIUS YKApUOT

32

OCHOBHBIE 3Tallbl YBOTIOLHH
pPacTUTENBHOIO MUPA.
[Ipaktuueckas pabora
«3yuenue ocobeHHOCTEH
CTPOCHHMS PACTEHUIN pa3HbIX
OTZIEJIOB»

0.5

33

OCHOBHBIE ATaNbl OBOJIFOIINH
JKUBOTHOI'O MHpa

34

DBOJIIONHSA KUBOTHBIX.
[TpakTrdeckas pabora
«3yyenune ocobeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
KUBOTHBIX)

0.5

35

PaszButue xu3uum Ha 3emiie 1mo
spaM M mepuoaam

36

MaccoBble BBIMUPaHUS —
AKOJIOTUYECKUE KPU3UCHI




IIPOILLIOTO

37

CoBpeMeHHBII
JKOJIOTMYECKUN KPU3UC, Er0
0COOEHHOCTH

38

CoBpeMeHHas cucteMa
OpraHUYeCcKoro MpoILIOro

39

OCHOBHBIE CHCTEMaTUYECKHE
IPYIIIBI OPTaHU3MOB

40

AHTpONOJIOrUsl — HayKa O
YEJIOBEKE

41

PazButue npeacrtaBieHuit o
IIPOUCXOXKJICHUHU YEIJIOBEKA

42

MecTo denoBeka B CCTEMe
OpPTaHUYECKOTO MHpA.
JlaGoparopnas pabota
«3yyenune ocobeHHOCTEH
CTPOCHHS CKEJIeTa YeI0BeKa,
CBSI3aHHBIX C
IPSIMOX0XKJICHUEM)»

0.5

43

JIBHoKyIIHME CUIIbI
AHTPOIIOTEHE3a

44

CoorHol1lIEHUE
OHOJIOTUYECKUX U
COIMAIILHBIX (DAKTOPOB B




aHTPOIIOT€HE3E

OCHOBHBIE CTAINH

45 0
aHTPOIIOTeHEe3a

46 IlaneoreHeTuka u 0
[1aJIEOT€HOMHUKA

47 DBOJIONHNS COBPEMEHHOTO 0
yeJIoBeKa
YenoBedyeckre pachl.

48 [Ipaktuueckas pabora 0.5
«M3ydeHune 9KOJIOTHIECKIX '
aJlanTalui YeJIoBEKa)

49 MexaucuIuIMHapHbBIC 0
METObI AHTPOIOJIOTUU
3apoxeHre U pa3BUTHE

50 0
SKOJIOTUU
MeToabI DKOJIOTHH.

JlaGoparopnas pabota

51 «3yyenne MeTo10B 0.5
9KOJIOTHYECKUX
HCCIICOBaHUI

59 3Ha4YCHME YKOJIOTHYSCKUX 0
3HAHUU 115 YeJIOBEKa

53 Okonornueckue GPakTopb 0

54 AbGunoTndeckue (HaKTOpHI. 0.5




CBeT KaK 3KOJOTUYECKUI
daktop. JlabopaTopHas
paboTta «BbisiBIeHUE
PUCTIOCOOICHUIMA
OpPraHU3MOB K BIIHSTHUIO
CBETa»

55

AbGuoTtnyeckue hakTophI.
TeMneparypa Kax
AKOJIOTUUECKUH (pakTop.
JlaGoparopnas pabota
«BbIsiBIIEHUE
PUCTIOCOOJICHUIA
OpraHU3MOB K BIIMSTHUIO
TEMIIEPATYPhD»

0.5

56

AbGuoTtnyeckue haKTOpHI.
BnaxHocTp Kak
AKOJIOTHUECKUH (pakTop.
JlaGoparopnas pabota
«AHaToMH4eCKue
0COOEHHOCTH PaCTCHHI U3
Pa3HBIX MECT OOUTAHUS

0.5

S7

Cpenbl oOuTanus
OpraHU3MOB

58

buonornueckne puTmbl

59

XKuznennoie Hopmbl




OpraHu3MoOB

60

buotnueckue hakTopsl

61

3HaueHne OMOTHYECKUX
B3aUMOJECHUCTBUU IS
CYILIECTBOBAHMS OPTaHU3MOB
B cpejie oOuTaHus

62

DKOJIOTUYECKHUE
XapaKTEPUCTUKU TIOMYJISIITUU

63

OcHOBHBIE MTOKa3aTeNn
MOMYJISAIINHN: YUCIICHHOCTD,
IJIOTHOCTh, BO3pAacTHAS U
M0JIOBasi CTPYKTypa

64

OcHOBHBIE MTOKa3aTeNN
NOMYJIALMU: POKIAEMOCTbD,
IPUPOCT, TEMIT POCTA,
CMEpPTHOCTbh, MUTPALlUU

65

DKOJIOTMYECKAS] CTPYKTYypa
HOIYJISIIUU

66

JIvHamuyKa moImysiuuu U e
perysius

67

Kpussle pocra uncienHoctu
nonynsauuu. Kpuseie
BBIKMBaHMS

68

DKoJioruyecKas HAIIA BuUaa.

0.5




Jlaboparopnas pabota
«IIpucnocoOnenus cemsiH
pPAaCTEHUI K PACCETIEHUIO»

69 Bun kak cuctema nomymisiui

70 3aKOHOMEPHOCTH MOBEACHUS
Y MUTPALAN KUBOTHBIX

71 Co00111eCTBO OPraHU3MOB —
OHOILIEHO3

29 DKocHUCTEMa KaK OTKpbhITas
cucreMa

73 Kpyrosopot BeuiecTs u
MOTOK SHEPTUH B DKOCHCTEME

74 OcHOBHBIE MTOKa3aTeNN
HKOCUCTEMBI

75 DKOJIOTUYECKUE THUPAMUIBI

76 N3meHenus coolOecTs —
CYKIIECCUU
[IpupoaHbIE 3KOCUCTEMBI.

27 DKOCHUCTEMBI 03€P U PEK.
DKOCUCTEMBI MOPEH U
OKEaHOB
[IpupoaHbIE 3KOCUCTEMBI.

78 DKOCHUCTEMBI TYH/IP, JIECOB,

CTEIeH, MyCThIHb




79

AHTpOHOFCHHBIG 9KOCHCTCMBI

80

YpO603KOCUCTEMBI.
[Ipaktuueckas pabora
«/3yuenue u onucanue
ypOOIKOCUCTEMBI

0.5

81

3aKOHOMEPHOCTH
dbopMupoOBaHUs OCHOBHBIX
B3aMMOJICVICTBUN OPraHU3MOB
B DKOCHCTEMaX

82

MexaHu3Mbl BO31EHCTBUS
3arpsAA3HCHUN PA3HBIX TUIIOB
Ha CyOOpPraHU3MEHHOM,
OpPTraHU3MEHHOM,
MOMYJIAMOHHOM H
3KOCHUCTEMHOM YPOBHSX

83

buocdepa —
oOmeruianeTapHasi 0001049Ka
3eMiin

84

Yuenue B. 1. Beprnaackoro o
ouocdepe

85

3aKOHOMEPHOCTH
CYIIIECTBOBaHUS OUOCheps

86

KpyroBopoTs! BemniecTs u
OMOTCOXMMUYECKHUE ITUKITBI




30HaNBHOCTH OUOCHEPHI.

87
OcHOBHBIE OMOMBI CYITH

88 YcroituuBocTh 6uoCchepbl

89 DKOJIOTUYECKHE KPU3HUCHI U
WX IPUINHBI

90 BospnelicTBue uenoseka Ha
ouochepy
AHTpPOIIOT€HHOE BO3/ICHCTBUE

91 Ha pPaCTUTEIbHBIN U
YKUBOTHBIN MUP

92 OxpaHa mpupoabl
OCHOBHBIE TPUHITUTIBI

93 YCTOWYUBOTO Pa3BUTHUS
YeJIOBEYECTBA U TIPUPOJIbI
PammonanrsHOE

04 IPUPOIOTIONIL30BAHUE U
COXpaHEeHUE OMOJIOTHYECKOTO
pa3zHooOpazus 3eMiu
O060061eHne o TeMe

95 «Mukpo3BOIIOLHS U €€
PE3YIIBTATHI»
O060061eHne o Teme

96 «MaxkpoaBountonus u eé

pe3yJIbTaThI»




97

O60061enune o Teme
«IIpoucxoxneHue u
pa3BUTHE KU3HU HA 3eMIIE»

98

O600u1eHue o TeMe
«IIpoucxoxnenue yeaoBeka
— QHTPOIIOI'EHE3»

99

O60011eHue o Teme
«IKOJIOTHUS — HayKa O
B3aMMOOTHOIIEHHUAX
OpraHU3MOB»

100

O000111EHME TTO TEME
«OpraHusMebl U cpena
oOUTaHUS)

101

O00011IEHME IO TEME
«IKO0JI0rusg BUIOB U
TTOITYJIS A

102

O0600111eHHE 10 TEME
«buocdepa — riobanpHas
HKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

7.5







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

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://cdn.catalog.prosv.ru/attachment/667887a2-b8aa-11e3-987c-
0050569c¢7d18.pdf IMoypounsie pa3paboTKu
MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

https://resh.edu.ru/
https://workprogram.edsoo.ru/work-programs/1497005



https://cdn.catalog.prosv.ru/attachment/667887a2-b8aa-11e3-987c-0050569c7d18.pdf
https://cdn.catalog.prosv.ru/attachment/667887a2-b8aa-11e3-987c-0050569c7d18.pdf
https://resh.edu.ru/
https://workprogram.edsoo.ru/work-programs/1497005

