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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHusi ydeOHOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01IMM, cpeHUM NpodecCUOHAIBHBIM U BBICIIMM 0Opa3oBaHueM. B To xe Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOW 00JIacTH HAy4YyHOTO 3HAHUSA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, omnpeienseT o0s13aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEp KaHKE, €T
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoliecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIENYyIOIIee pa3BUTHE OMOJOIMYECKUX  3HAHUH,
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 y4e€OHOIro MpeameTa
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
0o0y4arouMxcs MO OCBOCHUIO COAEpNKaHHUS OHOJIOTHMYECKOro oOpa3oBaHMA Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

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



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHMOJOTMHU, SMOPHUOJOTHA M OHOJIOTUH Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioruyeckoro  oOpa3oBaHUsi B By3aX M OpraHM3alusX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 knaccax 3TM 3HaHUSA TOJy4arOT pasBuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHE CBEACHUS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOINHA OPTraHMYECKOTO MUpa 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 3HAHUSA OOydYarolIuxcsi 10 OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
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
HCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aCIIEKTaX OMOJIOrMYecKUX 3HaHUU. J{is
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWONOTMH, BKJIAJOM OTEUECTBEHHBIX M 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 paHTa M MPHOOPETCHHWE YMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne Tienu W3ydeHHs ydeOHoro mipeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarIIMXCSA C METOJAaMH TIO3HAHHUS >KHMBOM IPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEJIBHOIO  TPOBEJEHUS  OHOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBHIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAHNUS, MIPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM M K OTICITBHBIM €€ 00bEeKTaM U SBJICHUAM; (OpMHUPOBAHNE SKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYyYaloMUMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, Ouocdephl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS M 3/I0POBbS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyaIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHHUH B TIOBCEHCBHOM JKU3HM;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M TIOTPEOHOCTAMHU 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 Helelo).

OT60p opraHU3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OUOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTeIBbHBIM YCJIIOBUEM NPU 00YUYECHHH OMOJIOTHU HA yriayOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOJIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

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

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHHE OUOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunuxos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKuBble cucTeMbl Kak mpeaMeT u3ydeHuss Ouosioruu. CBOMCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KMBble CUCTEMBI HA Pa3HBIX YPOBHAX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonsitrie BRIOOPKM M €€ JOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.



JdemoHcTpanumn

Tabmumplt u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «buomorndeckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHH OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreornenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JUIsi  MPOBEICHUS
HaAOJII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAuHUIA KuBoro. Mcropus
oTKpbITUS KieTkH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpUu(yrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabmumpl 1 cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

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

IIpakTnueckas padora «/I3yueHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, snektpodopes, auddepeHMATbHOES IEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m €€ posib Kak pacTBOpWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpErysiiui. MUHepalibHble BEIlleCTBa KJIETKH, UX OUOIOrhyYecKas
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewlecTBa KIETKU. buosormdueckue mnoauMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpyKTypa Oeika, NeNnTUHas CBs3b. BTopuuHas, TpeTHYHas, 4YEeTBEPTHUUHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauus Oenkos.
buonorunyeckue pynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GyHKIMH YTIIE€BOIOB.

Jlununel. ['mapodunsHO-rUApOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

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

Crpoenne monekynasl AT®. Makpospruueckue cBsizu B moisiekyine ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKuy.

CtpykTypHas Ouosiorusi: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIIETOBAHMS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoliekyl. Mooeruposarue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkinus,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacripeneneHre XHMUYECKUMX JJIEMEHTOB B HEKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuuer u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKyJIbl BOAbl», «Bemectsa B coctaBe opraHu3MoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yraeBoaoBy», «CTpoeHHE MOJEKYJ JUNuAoB», «HyKIEeMHOBBIE KHUCIIOTBDY,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMudeckas 1mocyia 1 000py10BaHue.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KIETKH

Tunsl KIETOK: JyKapuoTHYecKas U mpokapuotudeckas. CTpyKTypHO-
(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



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
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTuBHbIA TpaHcnopT). llomynponunaemocts MeMOpansl. PabGoTta HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
KiIeTkd. OaHoMeMOpaHHbIE OpPraHOMBI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHynispHbI)  3HAOIJIA3MATHUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieTok. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

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

Anpo. O6osouka sapa, XpOMaTUH, KapHOILIa3Ma, SIPBIILIKH, UX CTPOEHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
mpancnopm.

Kiterounsle BkitodeHusi. CpaBHUTENbHAsS XAPAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).



JdemoHcTpanumn

IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunbel u cxembl: «CTpoeHHE HYKApUOTHYECKOU KIeTkn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTeNbHOM  KIeTku», «CTpoeHue
MUTOXOHJPUMY, «SApo», «CTpoeHne MpoKapuOTUUECKON KIETKI.

O6GopynoBaHUe: CBETOBOM MHUKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpTaHU3MOBY.

IIpakTnueckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbBI.

JlabopaTtopHas padora «lccnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B
PACTUTEILHBIX KIETKAaX).

IIpakTnueckass paGora  «/3ydyeHue  JABMKEHUS  LUTOIJIA3MbI B
PaCTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPITUHU B KJIeTKe

AcCUMWISITTUS ¥ JUCCUMMIIAIINS — JIBE CTOPOHBI MeTaboim3Ma. Turbsl oOMeHa
BEIIECTB: aBTOTPO(QHBIA M TreTepoTpOodHBINA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudeckoe olecreueHne KIeTku: TmpeBpainienue ATD B
oOMeHHBbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakiUil KIETOYHOIrO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHbBIE CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DoTocuHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuSMeHmul U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B MpoLEcce
doTocunTe3a. CBeToBas U TemMmHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
Gpomocunmesa. IIpoayKTUBHOCTh (POTOCHMHTE3a. BnusiHue pasnuyHbIX (PaKkTOpOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U HUX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaI. [ THKOIN3 — OECKHUCIOPOHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, WK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUM B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE



dbochopunupoBanue. Onepeusi membpanHozo epaduenma npomonos. Cunmes
ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «DOTOCUHTE3Y, «IHEpPreTUYecKuit oomMen», «bruocunTes
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6GopynoBaHuEe: CBETOBOM MHKPOCKOI, O0OPYIO0BaHHUE ISl MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WU KaTajaasbl)y.

JlabopaTtopHass paGora «/3ydueHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHasi pa6ota «CpaBHEHHE ITPOIIECCOB OPOIKEHUSI U JTBIXAHUS.

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

Peakunn MarpuyHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnencTBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmartpuudbid cuHTe3 PHK. IlpuHnmms
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue tpancnopTtHeix PHK B OmocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuHOKHCIOT. Pomb pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeyrayuu pabomwl eeHos. Perymnsius 0OMEHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycsl — HekneTounbie (GOpMBI )KU3HU B 00IUraTHBIC Tapa3uThl. CTpoeHHEe
MPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi dyenoBeka, kuBoTHBIX, pactenuit. CIINJ[, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanuun

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

Tabmuipl u cxembl: «buocunrte3 Oenkay, «l'eHeTnueckut Koa», «BUpych»,
«bakrepuodarmny.

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbII MUK KJICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. Wartepdaza u murtos.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuHreTnueckuii  (MOCTMUTOTUYECKHH),  CHUHTETHYECKUM U
MOCTCUHTETUYECKUH (TPEMUTOTUYECKHI) MEPUOIbI HHTEP(A3BI.

Marpuunsiii cunre3 JHK — perukanms. [Ipuaiunsr perumkanuu JJHK:
KOMIUIEMEHTApPHOCTh,  MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perumkaunu JJTHK. Xpomocomsel. CTtpoenune xpomocoM. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KIETKU — KapuoTun. JIUIiougHeli u
rarylouIHBIA ~ HAOOphl  XpoMocoM. ['oMonoruuynbie  XpoMocoMbl. [losoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CTraguM MHTO3a W TPOUCXOASIIME B HUX

npornecchl. Tunbsl Muto3a. Kapuokunes u 1muTokuHe3. buonorndeckoe 3HadueHue
MHUTO3A.

Perynsamuss MUTOTUYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTouHas
rudeb — arorTo3.

Knerounoe smpo, Xpomocombl, (yHKIMOHAJIbHAS T€HOMHUKA. MexaHuzmol
npoaugepayuu, oughpepenyuposku, cmapenus u euderu kKiemox. «lL{ugpposas
K1emKay» — ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmumel 1 cxembl: «OKU3HEHHBIM IUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaTsl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas padora «HaOmroneHne MuTO3a B KJIETKaX KOHIMKA KOPEIIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OIHOKIJIETOUHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.



OcOoOEHHOCTH ~ CTpPOEHUS U JKU3HEAESTENIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHbIE TIpHOBbI, OJHOKJIETOYHBIE
BOJOPOCHH, APYrue NpoTUCTh. KoJIOHNanbHbIE OPraHU3MBI.

B3aumocCBsa3p 4acTed MHOTOKJIETOYHOI'O OpraHusma. TKaHu, Oprasbl U
cucteMbl opranoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanum pacteHuidl. Tunbl pacTUTENBHBIX TKaHeil: o0Opa3oBaTesibHasi,
MOKPOBHAs, MPOBOASIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHM KMBOTHBIX M 4e€JIOBEKAa. THUIMBI KUBOTHBIX TKAHEH: AMUTEIUAIbHASA,
COCIMHUTENIbHAS, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpOEHUS, (QPYHKIUN H
PACIIONIOKEHHS TKAaHEN B OpraHax dKUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHbIE OpraHbl pacTteHui. OprasHbl U
CUCTEMBI OPTraHOB JKUBOTHBIX U YesnoBeKa. DYHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX WBOTHbIX. HapyXHbIi1 U BHyTpeHHUU ckener. CTpoeHue u
THUIIbI COEIMHEHUST KOCTEM.

JIBukeHne  opraHu3mMoB.  [I[BHJKEHME  OJHOKJIETOYHBIX  OpPTraHU3MOB:
amM&OoMIHOE, KTYTUKOBOE, peCHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblleyHas cuctemMa. Peduiekc. CkeneTHbie MBI U UX padoTa.

[Iutanue oprammsmoB. Ilornomenue BOABI, YIJIEKUCIOTO rasa W
MHUHEPAJIbHBIX BELIECTB pacTeHUsMHU. lIuTtanue >xuUBOTHBIX. BHyTpunonoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [luTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENBI
NUIIEBAPUTEIBbHOrO TpakTa. [IumeBapurensHbpie xene3wl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. Jlpixanue )KuBOTHBIX. [luddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHas HOBEPXHOCTb.
XKabepHoe u néroynoe npixaHue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA.
OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX >KMBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWIALMU JIETKUX y MNOTHUL] U
MIIeKoNUTatoUMX. Perymsmus npixanus. J{prxatenbHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopr BemecTB y XKUBOTHBIX. KpoBeHOCHas cucremMa M €€ OpraHsbl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpamieHusi. DBOIIOIUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MIO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiagenenue y
KUBOTHBIX. CokparutenpHble Bakyosnd. Opranel BbiaeneHus. OunbTpanus,



CeKpenusi U 00paTHOE BCACHIBAHUE KAK MEXAHU3MbI PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJOCTH TENA C KPOBEHOCHOW M BBIICIIUTENIBHONW cucTeMamMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune u (QpyHKIHMOHHPOBAHUE
He(pona. OOpa3oBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUINUX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABIL.

3amMTa y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX HPOU3BOAHBIE.
3ammura opraHu3ma ot OosnesHei. IMMyHHasi cuctema denoBeka. KieTouHb u
IYMOpPaJIbHBIH MMMYHHUTET. BpoXIE€HHbIH M npuoOpeTeéHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHl OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymanus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pedaekropHas peryiasiuus y S>KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KHUBOTHBIX. OTIEedBl TOJOBHOTO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Pedrexc u
peduexkTopHas nyra. bezycioBHbIe U yciI0BHbBIE pe(IeKChI.

I'ymopanpHasa peryisauus U 3HAOKPUHHAS CUCTEMA JKMBOTHBIX U YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM UM SHIOKpUHHOM cucteMm. ['unoramamo-runodusapHas
cucTeMa.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBios.

Tabauubr u cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHBIE
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucTteMbl OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKENET YeI0BEKAY,
«IInmeBapurensHas cucrema», «KpoBeHOcHas cucrema», «JlpIxarenbHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «IJHJIOKpPUHHAs cuctema», «CTpoeHHE MBIIIIBDY,
«IMMyHHUTETY, «KuI1e4Honoa0CTHRIE, «Cxema  TIATaHHUS  PACTCHUIY,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema



npecMbikatoruxcsi»,  «HepBHas  cucrema  nrTuny, «HepBHas — cucrtema
MIekonuraronmx», «HepBHas cucrema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOM MHUKpPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKMX, KUBBIE IK3EMIUIAPHl KOMHATHBIX pPAaCTeHHUH, repoapuu
pacTeHHU pa3HBIX OTHEJIOB, BIAXHbIE TNpenaparbl KUBOTHBIX, CKEJIECThI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuieryieHus Kpaxmania U OeIKOB Mo JecTBrEM (PepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTpPAIIMU OIBITOB MO U3MEPECHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHoKXeHNe H pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuokeHue. I[lonoBwie KineTkW, Wiaum rametsl. Meiio3. Craauu
Meno3za. [loBegenne xpomocom B meno3e. KpoccuHnrosep. bruosornueckuii CMbICIT
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »uBOTHbBIX. [[0J0BbIE KENE3bI.
OO6pa3oBaHKe U Pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

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

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOTHS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanunoe Opobaenue. bracmyna, munwi
onacmyn. OCOOGHHOCTH JPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apOoJIbIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHA CTPOCHMSI KUBOTHOIO KaK peE3yibTaT HEpapXHUUECKUX
B3aMMOJICUCTBUI T'€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpOB OKpYKAalOIIEeH Cpeibl.



Poct u pasButue xuBOTHBIX. I[locTomOpuoHanbHblii nepuon. llpsamoe wu
HempsiMmoe  pas3BuTue. PaszButne ¢ meramopdo3oM y O€ClO3BOHOYHBIX H
ITIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE€ 3HAYEHHE MPSAMOrO W HENPSIMOTO
pa3BUTHS, UX PACIPOCTPAHEHUE B MpuUpoe. TUMbl pocTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U yenoBeka. [lepronbl onTorenesa yenoseka. CTapeHHe U CMEPTh Kak
OMOJOrNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1LMKiIe pactenuil. OOpa3oBaHue crop B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJI0JIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHu3MBbl pEeTyJsliMi OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [Ineman.

Tabnuupelr u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl 0Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAIb, «Pa3MHOXKEHHE 3BIJIEHBI»,
«Pa3mHoOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaauM OHTOreHesza», «lIpsMoe u
HEmpsiMoe pa3BuTue», «Pa3BuTue Mailckoro xykay», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «J[BOMHOE OIJIOZOTBOPEHHE Y IIBETKOBBIX PACTEHUI,
«CTpoeHHEe CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKW3HEHHBIM LUK
MaropOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMPENapaThl SHUIEKICTOK U
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIPENapaTax».

IIpakTnueckass padora «BbiABIECHHME NPU3HAKOB CXOJICTBA 3aPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICHIUX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHuU3MoOB

Uctopust craHoOBIEeHHUST W pa3BUTHUS TEHETHMKHM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Padorer H. K. KonerioBa, H. M. BaBuoBa, A. H. beno3sepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecosckoro.



OCHOBHBIE T€HETUYECKUE TTOHITUS U CUMBOJIBI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TE€HBI, AJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YNCTAS JTUHUSA, TUOPUIbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTHYECKU,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanumn

Iloptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuiel u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTopHas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBbiii 3akoH MenHaens — 3aKoH
eauHooOpasusi rTuOpUA0B nepBoro nokosieHus. [Ipasuno qomunupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeluieHUs MpHU3HaKoB. LlUTosiormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanusupyroniee ckpemubanue. [I[poMexyTouHblld XapakTep HacleJ0BaHMUS.
Pacumiernnenre npu3HakoB Py HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HAacJIeIOBaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUTIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotet T. Moprana. CuermsieHHOe
HACJIEIOBaHUE T'EHOB, HAPYILICHUE CUCIUIEHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka noja. XpoMOCOMHBIM MEXaHU3M OMNPEACIICHUS MoJia. AYTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli moji. I eHeTmyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enorun kak nenoctHas cucrema. [inerorponuss — MHOKECTBEHHOE JICUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMoneNCTBUE HEAJUICNIbHBIX TI'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, TOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOMOM». ['eHEeTHYeCKue acmheKThl KOHTPOIS H
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxembl: «llepBbiii 1 BTOpOil 3akoHbI MeHaens», « TpeTuil 3akoH
Mengaens», «AHaIM3UpYIOLIEE CKpelMBaHue», «HemomHoe aOMUHHpOBaHUEY,
«CueryieHHOe HacjeJoBaHUE NPHU3HAKOB Yy Apo3oduibly, «['eHeThka momay,
«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBDY,
«MHOXECTBEHHBIN ajIenu3M», «B3anumMo1eiCTBHE TE€HOBY.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB eIuHOO0Opa3us
rUOPUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIb A
JEMOHCTpAallMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «Jlpo3oduar.

IIpakTnueckass padora «l3yueHue pe3ylbTaTOB MOHOTHOPHIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

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

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHoTMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE U KOJIMYECTBEHHBIC MPU3HAKU. Buasl
W3MEHUYHUBOCTH: HEHACIICICTBEHHASI U HACJICICTBEHHAS.

MoaudukanuonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
MoauUKaMOHHON M3MeHunBocTU. Hopma peakiuu mpusHaka. BapuanmoHHBIM
psan u BapuanuoHHas kpuBas (B. HMoranncen). CpoiicTBa MoaudHUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTHnMYEeCKass U3MEHUYNBOCThb. CBOMCTBA T€HOTUITNYECKON N3MEHYUBOCTH.
Bunbl reHOTHTIHYECKO M3MEHYHMBOCTH: KOMOWHATHUBHAS, MyTallMOHHASI.

KomOunaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TIPoOlleCC — OCHOBa
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYUBOCTH B CO3IaHUU
TeHEeTHYECKOr0 Pa3HO00pa3us B mpeienax OJHOro BUAA.

MyTranuoHHass HM3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYLUPOBaHHbIE MyTaluu. SnepHble U
uurToruiazMaTuyeckue myrtanuu. CoMaTH4YecKHe W MOojoBble MyTanuu. [IpuynHb
BO3HMKHOBEHUs MyTauuil. MyTareHpl W HX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKUX pPANIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxka U INUCEHOMUKA, pPOJb INUEHEMUUEeCKUX @QaxKkmopos 8
HACe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOE ) OP2AHUIMOS.

JdemoHcTpanumn

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



Tabmuipt u  cxembl: «Buasl u3MeHuUMBOCTHY», «MoaudukaruoHHas
W3MEHUYHUBOCTH, «KombuHaTuBHas U3MEHUYHUBOCTH, «Meriosy,
«OmnonoTBopeHuey, «I enernueckue 3a00aeBaHUs YeIOBEKa», «BUIbl MyTaIuiiy.

O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHMe BapuUallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuu y J1po3oduibl (Ha TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3y4YeHMSl T€HETHKM  YEJOBEKa: TIeHEeaJlorn4yecKuid,
OJIN3HEIIOBBIN, [IATOT€HETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE THYECKU. CoBpemMeHHOE ompeaesIeHUe TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHUs YelloBeKa. [ eHHbIE U XpOMOCOMHBIE
Oosie3HU dYenoBeka. bolie3HW ¢ HACIENCTBEHHON MPEapacioIOKEHHOCTHIO.
3HaueHUE MEIMIMHCKOW T'€HETHKU B MPEIOTBPALIEHUU U JEYECHUU F€HETUYECKUX
3a0oneBaHuil yenoBeka. MeanKo-TeHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBbBIE
kieTku. [[oHATHE «TE€HETUYECKOTo rpy3a». ITUUYECKHE ACIEKThl WCCIEIOBAaHUI B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUecCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKPY’KaroIei cpebl. | eHeTnyeckas
IPEAPACTION0KEHHOCT YEIOBEKA K TATOJIOTUSIM.

JdeMoHCTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOIbl M3YUEHUS TCHETHKU
qenoBekay, « eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

IIpakTnueckas pa6ora «CocTaBlieHHE U aHAIN3 POJTOCIOBHONY.

Tema 15. Cetekuusi opraHusMoB

JlomecTukamusi U CEJeKUUA. 3apOXKICHHE CEJEKUUU M JIOMECTHUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpOUCXOXIEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoJaa, IMTaMM. 3aKOH TOMOJIOTMYECKHUX PSJAOB B
HaciaeACcTBeHHOM wum3MeHuuBoctTy H. . BaBuioBa, ero 3HadeHue A
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. MCKycCTBEHHBIH OTOOp: MacCOBBIA W
WHAUBUAYaIbHBIMN. Ortansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne



npousBoauTened mo moromMcTBy. OTOOp MO TE€HOTUIY C TOMOUIBIO OLEHKH
(eHOTHIIa MOTOMCTBA U OTOOP MO F€HOTUNY ¢ nomoiubio ananusza J{HK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PannanioOHHBIN U XUMUYECKUN MYTAareHe3 Kak UCTOYHUK MYyTallUi y KyJbTYpPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PpEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK 1151 monydeHus nCXoIHOTO MaTepuaa Jijisl CENeKIUu.

[lonyuenne MTOJIUTIIIONIOB. BuyTtpuBunosas ruopuIn3aIus.
bnuskopoacTBeHHOE — CKpellMBaHWe, ~WiaM  uMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulOpuauzauus. Ilpeogonenue Oecruonus
MEXBUAOBBIX THOPUAOB. JJOCTHIKEHHSI CENIEKIIMN PACTEHUN U KUBOTHBIX. «3enénast
DesonoYUsLy.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JOUKUX  pOAMYEH 1 CO3JaHMsl  HOBBIX COPTOB U THOPHUJIIOB
CEJIbCKOXO3AMCTBEHHBIX  KYNbTYp. H3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIeO008aAHUI,
nepeodosvix uoetli U nepcneKmueHbiX MmexHoI02UlL.

JdeMoHCcTpamuun

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

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHONW M3MEHYUBOCTU,
«Metopsbl cenexkuuny, «OtaanéaHas rudopuanzanus», «MyTtareHesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ
JOMAITHUX KUBOTHBIX.

JlaGopaTropHasi padora «3ydyeHrue METOIOB CEJIEKIIUU PACTECHUM.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHUXKEHHS CEJICKIIMHM pPACTEHUM U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo10rusa U CHHTETHYECKasA 0MO/10T U

OOBEKTHI, HMCTHOJB3YEeMblE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBHIC
KYJIBTYPBHI, MHKPOOPTaHU3MBI, 170. XapaKTEPUCTHUKA. TpaguunonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMONyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeNME. MukpoOuonoruueckuii cuHte3. OOBEKThl MHUKPOOHOIOTHYECKUX
texHosorui. [IponsBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep>KalllUX HE BCTPEUAIOIIHNECS B MPUPOIC OMOCUHTETUYECKUE MY TH.

Knerounas unxenepus. MeTonsl KyJbTypbl KJIETOK UM TKaHEW PACTEHUH H
#*uBOTHbIX. KpuoOanku. Comaruueckas THOpUAM3ALUS U  COMATUYECKUU
smOpuorene3. Hcmonb3oBaHWe TramioufoB B CeleKUUM pacTeHuid. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
SUIEKJIETOK U KIOHUPOBAHHME >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUSUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMocoMHass U TeHHasi WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHantHblx JHK. Cozoanue mpanceennwvix opeanuzmos.
JlocTvKeHMsT W TMEePCHEKTUBBI  XPOMOCOMHOM U TEHHOM  MHXEHEPUH.
DKOJIOTHYECKUE B ITUUECKHE MPOOIEMbl TEHHOW WHKCHEPUH.

Menunmackue 6uorexnonoruu. [locrrenomuas nudposas meaununa. [THP-
TUMarHocTuka. MeTaboJOMHBIN aHainu3, TEHOIICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBEKa I OIEHKU COCTOSIHUSI €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHHUS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTUH TPEXMEpPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbl0 obecredyeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBneHue MOJEKYISPHBIX MEXaHU3MOB
dbyakuronupoBanuss PHK-comep:kammx BHPYCOB, BBI3BIBAIOIIUX O0CO0O OMACHBIC
3a00J1eBaHUS YEIIOBEKA U KUBOTHBIX.

JdeMoHCcTpamuu

Tabnutel u cxemsl: «lcmonp3oBaHWEe MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTtouHast nHKeHepus», «l eHHass UHKEHEPUS».

JlaGopaTopHas padora «3ydyeHre 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO ).



11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE 3BOJIOLMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruu

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIBI>KyIIIME CUITBI 3BOJIIOIIMK BUIOB 10 Y. JlapBuHY (BbICOKAsi HHTCHCUBHOCTD
pa3MHOXEHHUS OpPraHM3MOB, HACJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
Tteopuss sBomonuu. CoBpemMeHHass 3BOJIIOIMOHHAs OuoNorus. 3HayeHue
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. U. [lImansrayzen, x. Xonaein, /1. K.
benses.

Tabmumbelt u  cxeMmbl: «Cuctema xuBod mpuponsl (mo K. Jlunuer)y,
«JlectHuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaAHUS
NpUCTIOCOOJIEHU y pacTeHuii W >KUMBOTHBIX (1o Jlamapky)y», «Kapra-cxema
mapiipyra nmytemectsus Y. lapsuna», «Haxonku Y. [lapBunay, «®@opmbl O0PHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpasue KyJIbTypHBIX (opm
KarycTbl», «[lopoasl moManIHuX KUBOTHBIXY», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJI SBOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TEOPUHU SBOTIOLIUI.

Tema 2. MUKPOIBOJIIOLNS U €€ pe3yJibTaThl

[Tonynsuus Kak 3ieMeHTapHas eAuHula 3Boourd. COBpEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl mnomyisiuuid. 3Menenwue
reHopoHIa TOMYJSIMU KaK d3JEMEHTapHOE SBOJIOIMOHHOE sIBIICHHE. 3aKOH
reHetTuyeckoro papHoBecus Jx. Xapau, B. BaitaOepra.

OnemeHTapHble (AKTOPBI (IBUIXKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIN
mpouecc. KomOunatmBHAs u3MeHUHMBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHAIPaBJICHHBIC W3MEHEHHS 4YacTOT ajuieled B momymsinuax. O dext
ocHOBatensl. Jggexm Oymuliounoeo eopaviuuka. CHUdNCEHUE 2eHemUYecKo20
pasHoobpazusn: npudunsl u cireocmeus. llpossenenue sggexma opetipa eenos 6
oonbwiux  u  manvlx  nonyaayusax. Mwurpanuu.  W3onsmus  MOMYJISIINA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBenHbii 0oTOOp — HampaBiusomuii  (Gakrtop dBomOIUU. DOPMEI
€CTECTBEHHOT0  0TOOpa:  JBIKYUIMWA, CTaOWUIM3UPYIOUIUM,  pa3pbIBAIOLIUM
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIONUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.



[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HUKHOBEHHME  MpPUCHOCOONEHMM y  opraHu3sMoB.  ApoMopdo3bl U
uauoanantauuu. Ilpumepsl npucnocoOIeHUu y OpraHu3MOB: MOP(OJIIOTHYECKHE,
¢uznonoruueckue, - OMOXMMHYECKHE,  MoBeneHuYeckne.  OTHOCUTEIBHOCTH
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOIMHU. M3omsauust — kimtoueBod (akTop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJIONAaTPUUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monumIonn3anus,
rubpuan3zanus). J[muTeapHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usi.

Ponb  »BONMIOIIMOHHONW  OWOJOTMKM B pa3pabOTKE HAyYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOLHUS U KOABOJIIOLUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdemoHcTpanumn

IToptpetsl: C. C. YeTBepukos, 3. Maiip.

Tabmuupr w cxembl: «MyTallMoOHHAsT W3MEHYHBOCTHY, «llomynsinuronHas
CTPYKTypa BHuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxkyiue
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M30JSAIUs MOMYJSAIUA CeBaHCKON (openny,
«'eorpadmyeckas M3ONALMS  JUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIIBI
naypckoity, «IlonynsiuuOHHbBIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
JEHUCTBUSL €CTECTBEHHOrO 0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«HpycTpualibHbld MellaHu3My», «KuBble nckonaempiey», «IIokpOBUTEIILCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka YKUBOTHBIX,
«Dusnonornueckue ananrtanun», «lIlpucrnocoOIeHHOCTh OpraHu3mMoB © €€
OTHOCHUTEJIBHOCTHY, «Kputepuu Buga», «Buabl-aBoiiHukn», «CTpyKTypa BHAa B
npupojie», «Crnocobsl BuIo00pazoBaHusy», «l'eorpapuueckoe BHUI000pa3OBaHUE
TpE€X BUIOB JIAHABIIICH», «DKOJIOrMYECKOe BHJI000pa30BaHHE BHUJOB CHUHUID,
«ITomumuonsl pacteHuit», «KamycTHO-peeuHbIil THOPUITY.

ObopynoBanue: repbapun pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesia ITHIL U
3Bepeil C MpuUMepamMu pa3IWYHBIX TMPUCIOCOONIEHUHN, Yydena MNTUIl U 3BEpeu
pasHBIX BHJOB, repOapuu pacTeHUl OJM3KUX BUJOB, O0OpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopHass pabora «BblsiBieHHE HW3MEHUMBOCTH Yy 0COOE€H OJHOTO
BUJIA».

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB W HX
OTHOCHUTEJbHAS LIEJIECO00Pa3HOCTD.



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

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl  M3yyeHMs  MakpodBoJroUMU. llameoHTONOrMYECKHE  METOMBI
u3yueHust odBosonuu. llepexogubie  GopMbl M (QUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadguueckne Metonasl uzydeHus s3Bosoiuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue ob6mactu 3emuu. Bujubr-
DHJIEMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
3BOMIOIMU. ['eHeTHYeCKHMEe MEeXaHWU3Mbl HBOJIOIMU OHTOI€HE3a M MOSIBICHUS
ABOJIIOIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPTaHBbI.
Pynumentapuble  opranbl W aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHEe U  MaTeMaTUYeCKHue  METOJbl  HM3Y4YCHHUS  DBOJIOIMHU.
I'omonoruunpie TeHbl. COBPEMEHHBIC METOJbI TOCTPOSHUS (PUIOTEHETHUYECKUX
JEPEBBEB.

XpOMOCOMHBIE MYTallMM U SBOJIOIMS T€HOMOB.

OO6rmue 3aKOHOMEPHOCTH (MpaBWiia) dBOMIOIUU. [Ipunyun cmenvl yHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuun

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

Tabnuuel 1 cxeMbl: «DUTOreHETUYECKUIN PSIT JIOMIATNY, «APXEONMTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteromnedansy,  «Punmodute»y,  «CemeHHBIE
naropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI UEJIOBEKAa M IIWMIIaH3e», «l TaBHBIC
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

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

Tema 4. IIponcxoxaeHne u pa3BuTHE )KU3HU HA 3emJie

HayyHnbie rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['unoresa MoOCTOAHHOIO CaMO3apOXKAECHUS KU3HU U €€ ONPOBEp)KEeHUE onbiTamMu .
Penu, JI. Cnanmnannanwu, JI. [lactepa. [Iporcxoxaenne >kxu3HU B aCTPOOHOIOTHSI.

OcHOBHBIE 3TaIbl HEOPraHU4ECKOU DBOJIIOLIUU. [InanerapHas
(reosoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOJIONHUSA. AOHOTCHHBIM CHHTE3



OpraHnyecKkux BemecTB u3 HeopraHmyeckux. Ombeir C. Mumiepa u 1. HOpwu.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
Onapuna, runore3a nepBuuHoro OymnboHa J[x. XonaeiHa, reHeTnyeckas TMIoTe3a
I'. Mémnepa. Pu6o3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKIETKH.

HUcropus 3emnu u Meronpl €€ wu3ydyeHus. lckomaemple OpraHudecKue
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT M  A0OCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHYeCKas IKala: 30Hbl, 3Pbl, IEPUOBI, JITOXH.

HavanpHbple dTanbl oOpraHmyeckord sBostouud. [losiBIeHMe W 3BoOJIOLUS
NEPBBIX KIETOK. DBOJIOIUS MeTaboyin3mMa. BO3ZHUKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokapuOTHI U 3yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpycoB. IIpoucxoxneHrne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bI
pacreHui. Bpixox pacreHunt Ha cymy. l[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHue UMUK cymu. CemeHHble pacTeHus. [IpoucXOXKaeHHE LBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBeie Xop/oBbIe KUBOTHBIE. JKH3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampubuii u pentwimil. [IponcxoxkaeHue MIICKONMUTAIOIINX U
ntur. [lpunmun xmodeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazButre xu3HM Ha 3emie MO 3paM U MEepuoiaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KIUMara W
IeOJIOTMYECKUX IpoueccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBHS U BIUSHUE Ha Ta30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUpPAaHMS — JKOJOIMYECKHE KPU3UCHI Ipouuioro. IIpudyuHel u
CJIEJCTBUS MAacCOBBIX BbIMUpaHU. COBPEMEHHBI 3KOJIOTUYECKHUI KPHU3HC, €ro
ocobennoctu. [Ipobaema coxpanenus 6brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHM4YecKoro mupa. [IpuHIunsl Kiraccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moptpersi: @. Peau, JI. Cnamnanuanwu, JI. Tlactep, . . Meunukos, A. W.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6munbl u cxembl: «Cxema ombita ®@. Penny», «Cxema onwita JI. ITactepa mo
M3YyYECHUIO CaMO3apoXIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. Opw»,



«JTanbl  HEOPraHMYECKOW  ABOJIOUUMN»,  «l'€oXpoHONMOruveckas  IIKajiay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpuponb», «CTpoeHUE BHpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIECTOYHBIE BOJOPOCIUY,
«MHOroknerounsle Boaopocinw», «Mxu», «llanmopotHukn», «l'onocemMeHHbIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOTOCTHBIEY,
«IInockue 4EpBUY, «UnEeHUCTOHOTUEY, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikaromuecss», «lItump», «Muekonuraromuey», «Pa3zButne XKU3HU B
apXerucKou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3zBuTue KHU3HU B
11aJIC030MCKOU dpe», «Pa3BuTue )XU3HU B ME3030MCKOU 3pe», «Pa3Butne xu3HU B
KaitHO30MCKOM 3pe», «CoBpeMEHHas CUCTEMA OPTaHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3TUYHBIX OTACIOB, KOJUICKIIMH
HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIEThl TO3BOHOYHBIX J>KMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEJIOCTEH, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKM OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnasa JgabopatopHasi padora «MogeaupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHno aOMOTeHHOTO CUHTE3a OPTraHUYEeCKUX COSUHEHUN B
NEPBUYHON aTMOchepey.

JlabopaTopHas padora «/I3yueHHWE U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOEHHOCTEH CTPOCHHS pPACTCHHI
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
KABOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznens! m 3amaun anTponosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHoBlieHHE TIPEACTABICHUN O MPOUCXOXKICHUM 4elIOBeKa. PenuruosHbie
BO33peHUs. COBPEMEHHbBIE HAYYHbIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpP(OJIOTUUECKHE, AMOPHUOJIOTHYECKHE, (bu3HO0I0T0-OMOXMMIYECKHE,
noBejieHueckue. OTIn4mus 4eaoBeKa OT KUBOTHBIX. [IpsMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxymme cuibl (PakToOpbl) aHTPOIMOTEHE3a: OMOIIOTHYECKHE, COIMATBHBIC.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (PAaKTOPOB B aHTPOIIOT€HESE.



OcHOBHBIE CTaauM aHTpororeHesa. PaHHHMe 4YenoBEeKOOOpa3HbIE 00E€3bsIHBI
(MpOKOHCYJIbI) U paHHUE MOHTHIBI — OOILIME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKU J0JeH. YeaoBEK yMelbli, IepBbIe
U3TOTOBJICHUS OPYIHM Tpyaa. UenoBeK NPSIMOXOIAIIUMN U MEPBBIA BBIXOX JIKOAEU
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MperoK
HEaHIepTaJbCKOr0 YEJIOBEKA M YEJIOBEKA pa3yMHOro. YeaoBeK HeaHIepTaIbCKHUI
KaK BHUJ JIIOJEN XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu AdQpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIOLMS COBPEMEHHOro 4yesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMSIX
yeyoBeka. MyTanMoHHBIM Tpoiiecc W mojJuMopdusM. [lomymnsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATENs» B MOMYISIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. Ilonsitue o pace. bonbmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajoO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa MO TIUIaHETe.
EnuncTtBOo  uyenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacU3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedipa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexauciuIuinHapabie  MeToAbl B (u3uyeckoil  (OMOJIOTrHYECcKOi)
AHTPOIIOJIOTHHM.  OBOJIIOLUMOHHAS ~ QHTPOINOJOTUS U MAJI€OAHTPOIOJIOTHUS
YeJIOBEUYECKUX NOMYJALMNi. bruocomnumanbHble MCCIEN0BaHUS NMPUPOIbI YeTOBEKa.
HccnenoBanne KOBOIIONUH OMOJIIOTHYECKOTO M COIMATIBLHOTO B YEJIOBEKE.

JdeMoHCTpamuu

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

Tabmumpl 1 cxembl: «KMeTOoIbl AaHTPOIIOJIOTHHY, «I OJIOBHOM MO3T 4YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeNeT dYeloBeKa W CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NPpSIMOXOIAIININY, «JleHncoBCckuil yenoBek» «Heannepranbip», « KpoMaHbOHITEDY,
«IIpenku yenoBekay, «ITarbl HBOIIOLNH YEIIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEIMETOB  MaTepHAIbHOU
KyJIbTYyphl ~TIPEAKOB 4YEJOBEKa, penponaykiuu (dbororpaduu) KapTHuH C
Mu(poTOTHIECKUMU W OHOJEHCKMMH CIO)KETaMH TPOMCXOXKICHHSI UEIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJICIh
yeperna 4YejaoBeKa M Yepena I[IAMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJEIIA TOPCa MPEIKOB YETOBEKA.



JlabopaTtopnas padora «/3ydyeHne OCOOCHHOCTEH CTpOEHUsl CKeJeTa
YEJIOBEKA, CBS3AHHBIX C MPSAMOXO0KICHUEM.

IIpakTnyeckas padora «3yyeHne SKOJIOTrMUECKHUX aJalTallui YEJIOBEKay.

Tema 6. Jkosoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJJOPraHU3MEHHBIX CUCTEM C OKPYKaloIUel cpeaoi

3apoxk/ieHue W pa3BuTUE 3Kojoruu B Tpyaax A. ['ymGonbpara, K. @. Pynse,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
9KO0J0ruH. CBS3b 3KOJIOTMH C APYTUMU HayKaMU.

Meronbl 3konoruu. IloneBble HabMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpOAHbIE M JabopaTopHble. MoaenupoBaHue B HKOJIOTMU. MOHUTOPHUHT
OKpY’KaroIIen Cpeibl: JIOKAJIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW I YEJOBEKAa. JKOJOTMYECKOE
MHUPOBO33pEHUE KaK OCHOBA CBSI3€W 4esioBeuecTBa ¢ mnpupoao. @opMupoBaHHE
AKOJIOTUYECKOHN KYIbTYpPbl U 3KOJOTHUECKON TPaMOTHOCTH HACEJIECHUS.

JdemoHcTpanumn

[Toptpersi: A. I'ymGonsar, K. @. Pynbe, H. A. Ceseprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel u cxembl: «Pasznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlabopaTopHas padora «3yuenue METO/OB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranusmsbl U cpeaa 00MTAHMUS

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kiaccudukanus
AKOJIOTHYECKUX (PaKkTOpoB: abnoTHUecKue, OMOTHUYECKHE, aHTponoTreHHbIe. O0Iue
3aKOHOMEPHOCTH JIEUCTBUS 3Koorndeckux (akropos. I[IpaBuimo muaumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorumdeckuii ¢akrop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX IO OTHOUIEHWIO K cBeTy. CHrHajbHas pojib CBETa.
doTonepruoan3M.

Temneparypa kak skosiormueckuii ¢aktop. JleiicTBue Temmepatypsl Ha
opraHu3mbl. [loMkumoTeEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHnocth kak skomormueckuit ¢aktop. IlpucmocobneHus pacteHuid K
Mo//Iep ka0 BomHOTO Oanmanca. Knaccudukamusi pacTeHUI MO OTHOIICHHUIO K
Boze. [Ipucnoco0neHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
NIyOMHHAsT ~ TOAINOYBEHHAs,  BHYTpPUOpPraHu3MeHHas.  DU3UKO-XUMHUUYECKHUE



OCOOCHHOCTU Cpea o0uTaHus opraHu3MoB. lIpucnocoOnieHuss OpraHu3MoOB K
’KU3HU B Pa3HBIX cpefax.

buonornyeckne putmbel. BHemHme u BHyTpeHHHUE pUTMBI. CyTOYHBIC |
rOJIWYHBIC PUTMBL. [IpHCITIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MCHCHUSIM
YCJIOBUM KU3HMU.

XKuzuennsle Qopmel opranusmoB. [loHsTe o Ku3HEHHOW (opme.
Kuzaennsie GOPMBI paCTCHUIL: IepEBbs, KyCTAPHUKH, KyCTAPHUIKHA, MHOTOJICTHHE
TPaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhl. Bunpl OMOTHYECKUX  B3aMMOJICHCTBHII:
KOHKYPCHITUS, XHIIHUYECTBO, CUMONO03 U ero (Gopmbl. [lapasurusm, koomnepamms,
MYTYyaau3M, KOMMEHCAIH3M (KBapTHPAHTCTBO, HaxJIecOHNYeCTBO). HeTpoduueckue
B3auMojielcTBHUs  (Tomuueckue, (Gopudeckue, (Qpadpudeckue).  3HaAUCHUE
OMOTHYCCKUX B3aUMOJCHCTBUH JUIS CYIIECTBOBAHHMS OpPraHU3MOB B Cpec
oburtanus. [TpyHIUTT KOHKYPEHTHOTO HCKITFOUCHHUS.

JdemoHcTpanumn

Tabmumbel uw cxembl: «Okosorudeckue Qakroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKUE TPYIIIBI KUBOTHBIX 0 OTHOIICHHUIO K CBETY», «TEIIOKpOBHBIC
KUBOTHBIE», «XOJIOAHOKPOBHBIE >KUBOTHBIEY», «DuU3MONIOrHUEcKre aanTaiuu
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buosoruueckue pUTMBIY,
«Kusnennsie  Gopmbl  pacteHuit», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOIO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuszm», «Konkypenmus», «CuMOuos3y,
«KomMmeHcanmuzmy».

O6GopynoBaHnue: TepOapuyd pPacTCHHH W JKMBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JTUYHBIX JKOJIOTHUYECKUX (PaKTOpPOB, repOapuu CBETOIIOOUBHIX,
TEHEMIOOMBBIX W TEHEBBIHOCIWBBIX PACTEHUMH, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIMBBIE KOMHATHBIE PAaCTeHHUA, TepOapUU M KOJJICKIIUH TEIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPacTeHUM, dydesia MTHUI[ U 3Bepeild, repOapuu
pacTeHuil, oTHocSImUXCsA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PAa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaAMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MCHEHHSIM YCIOBUH KWU3HH, repObapuu u
KOJUICKITUU DPACTCHWA W >KMBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIHH
KUBOTHBIX, YUJACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUM OJICHCTBHUSX.

JlabopaTopHasi padora «BBISBICHHE TMPUCIIOCOOICHHH OpPraHu3MOB K
BITUSTHUIO CBETA.

JlaGopaTopHasi pabora «BpIgBICHHE NPHUCTIOCOOJCHUN OPraHU3MOB K
BITUSTHUIO TEMIIEPATYPBD».



JlabopaTtopHass paGora «AHAaTOMUYECKHE OCOOEHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dkos10orust BUA0B U NOMYJISIIIM A

DKOJIOTUYECKHUE XapaKTEPUCTUKHU MOIYJISLINH. [Monmynsauus KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphepOB U
0COOCHHOCTEHM OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTEeNM MOMYJAIMU: YUCIEHHOCTh, IUIOTHOCTb,
BO3pacTHasi M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMI pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKasl CTPYKTypa nomyiaiuu. OLeHKa YUCIECHHOCTH IMOMYJISIUU.
JlnHamuka monyisiuuu U €€ peryisiuus. BUOTMYECKMH MOTeHUWaNT MOMYJSIUU.
MoaenupoBaHue TMHAMUKY NonyJisiiuud. KpuBbie pocTa YUCIEHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUs. Perynsiusi YUCICHHOCTH TOMYJAIUN: pPoJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUECKOW HUIIE BHaa. MecTtooOutanue. MHoOroMepHas
MoJiesb 3Kojornueckor Humm Jx.J. XarumHcona. Pa3mepbl 3KOJIOrHMYECKOU
Huiy. [ToreHunanbsHas U peaaTu30BaHHAS HUIIIM.

Bug kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJAECHUS M MUTpalUil >KUBOTHBIX. buosiornyeckue
WHBA3UH 4YKEPOIAHBIX BUIOB.

JdeMoHCcTpamuun

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CcXeMbI: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  IOMYJISIIUNY,
«IIpocTpancTBeHHas  CTpyKTypa monyyisiuuu», «Bo3pacTHbple  nmpaMuabl
nonynsuuny, «CKOpPOCTh  3acelieHUsT TOBEPXHOCTU 3€MJIM  Pa3IMYHBIMU
opranuzMaMm», «Mogenb s3kosorndeckoit Humu J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIINH JKHBOTHBIX.

JlaGopaTtopuas  pabora «lIpucmocobieHnuss ceMsH  pacTeHUd K
PaCCETICHUION.

Tema 9. Jkon0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranm3MoB. buoneno3 u ero crpykrypa. CBs3um MEXIy
OpraHu3MaMHy B OMOIIEHO3E.

OkocucteMa kKak oTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue menu U ceTh. AOHOTHYSCKHE OJIOKH
skocucTeM. [1ouBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHCTEME.



OcHOBHBIE = MOKa3aTeaud  dIKOCUCTEeMbl. buomacca ©  mpoaykums.
DKOJOTMYECKHUEe MUPAMUbI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpouxu. DPuyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — CyKueccuu. llepBuuHble U
BTOPUYHBIE CYKIECCMM W WX NPUYUHBL AHTPOIOTEHHBIE BO3ACHCTBHS Ha
cykueccuu. KnnmakcHoe coobuiectBo. buopaznoobpasue v mojiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. JKocucmembl 03€p U peK. IKocucmemvl Mopeu u
oKeano8. Ixocucmemvl MyHOp, J1ecos8, cmenel, nyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucrteM. [opojackas
¢nopa u ¢ayna. CunaHTpomnuzamus Topojckod ¢(ayHbel. buonoruueckoe u
XO03SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemax. Ponv kackadnoco 3gpgekma u 8ud08-30upurxamopos (Kirouesvlx
8U008) 6 yHKYUOHUpo8anuu sxocucmem. IlepeHOC PHEPrUu U BEIIECTB MEXKIY
CMEXHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTh OPTraHU3MOB, TOIMYJISIIIUNA U SKOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ACHCTBUH.

Mexanusmul 8030elicmaus 3aepA3HEHUll PA3HbIX munos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUS — AHMPONOLEHHO20  8030€eliCMEUsL.
MeTo/1010THsi MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdeMoHCTpamuun
IToptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoneHo3a»,  «IKocucTeMa

IMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIC
IPYIIBl OPraHU3MOB B 3KOocHCTEME», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenn nutanus (MacTOWIHAS, JETPUTHAS)», «IKOJIOTUUECKAS MHUPAMUIA YUCEID,
«JKoNoruveckKas mupamMuyia OMoMacch», «IKOJOTHUYECKasl MUpamMuia SHEPTUNY,
«O6pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca MOCIe
noxapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB MU MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOboskocucTemM».

Oo6opynoBanue: repbapun pacTEHUH, KOJUIEKITUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pazHOOOpa3us MEIKUX MOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).



JKCKypcusi «IKCKypcUsl B TUIMMYHBIA OMOTEO1IEHO3 (B TyOpaBy, OEpe3HsK,
€IbHUK, Ha CYXO/OJbHBIN WU TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

JKCKypcusi «DKCKYpCUs B arpo’KOCHUCTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdpepa — oOmennanerapHas o0Oojouka 3eMiiM, TJ€ CYIIECTBYET WU
CylllecTBOBasa XU3Hb. PazBuTHe npeacrarieHuit o ouocdepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6aactu duocheps u e€ coctas. XKupoe
BeIECTBO OMocdepsl U ero PyHKIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH GHOChephbl Kak
ro0anpHOM 3KOoCcucTeMBI. J[MHaMU4Yeckoe paBHOBecue B ouocdepe. KpyroBopotsl
BEIIECTB M OMOT€OXMMHUYECKUE IUKIIBI (YTiiepoaa, a30Ta). PUTMUYHOCTH SIBIEHUM
B 6uocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHBIC U IITUPOKOJIUCTBEHHBIC JIeca, CTEIH, CAaBaHHBI,
IyCTBIHHU, TPOITMUYECKHE Jieca, BRICOKOTOphs. Kimmar, pacTUTEIbHBIA U )KUBOTHBIH
Mup OMOMOB CYIIIH.

CtpykTypa u (YHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAA 1
ouochepHbIX (HYHKITUH.

JdeMoHCcTpamuun

IToptpetsl: B. U. Bepnanckuid, 3. 31occ.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MpUpPOIE»,
«KpyroBopoT yrinepoma B mpupozae», «KpyroBopor kuciopoma B MpUpOJE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Knumarndeckue
nosica 3emany», «Tynapay», «Taiira», «CMmemanasii gecy», «IIIMpoOKOJIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « Tponuyeckuii Jecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpykamoias cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouocdepy. 3arps3HeHne Bo3aymiHON cpenbl. OxpaHa BO3ayXa. 3arps3HCHHC
BogHOU cpenbl. OxpaHa BOJAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHeHne kmumara.

AHTpPONOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U KMUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO W KWUBOTHOTO Mupa. OCHOBHBIE TPHUHIIUIBI OXPaHbl TPUPOJIBI.
Kpacubie kHurun. Oco0o oxpansemble mnpupoanbie Tepputopun (OOIIT).
boranndeckue caapl ¥ 300I0THIECKUE TTAPKH.

OCHOBHBIC TIPHUHIIUIBI YCTOMYMBOTO PA3BUTHS YEIIOBEYECTBA W TIPHUPOJIBI.
PaurionanbHO€  TPUPOJOMNOJIB30BAHME W COXpaHEHUE  OUOJIOTHYECKOTO



pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TIJI00ATBHBIX SKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE MMOCIEICTBUS.

Pa3Butrie METOJIOB MOHUTOPHHTA pa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowerl U
KOHKYDeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, odecneuusanowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. OcCHOBbI
IKopeaburumayuy dKocucmem u cnocob6og 6O0pbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxyusa mopckux u HazemMHbix 3KOCUCHEM.

JdemMoHcTpanumn

Tabmuupl  u  cxeMbl:  «3arpsis3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1ouBbl», «llapHukoBwli  3pdexkT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoeNn yIpaBIIeMOro MUPay.
O6opynoBanue: ¢dororpaduu OXpaHsSEMbIX pacTEHUU U KUBOTHBIX KpacHoit
kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIEI'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 OCBOEHHUS MPOTPaMMBbI IO OHOJIOTUH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IMPABOMOPSAKY, YEJIOBEKY TPyJa M CTapllieMy MOKOJCHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynabTaThl OCBOCHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIecTBa, pacHIMpPEHUE KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COILIMAIbHBIM TIOJIOKEHHUEM;

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

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAHUS 3HA4YeHHs OHMOJOTMU B TO3HAHUHM 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAHMUE JYXOBHBIX [IEHHOCTEN POCCUMCKOI0 HApO/a;

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

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

OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OyayIIEro;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAy4YHOTO M
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

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

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIIMTAHMS

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

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

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHI0 W C€aMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

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

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HX BO3MOXKHBIX IOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHUH TPOoOJIeM, CBS3aHHBIX C PallMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTHUYECKHUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;



HaJIMYUe Pa3BUTOrO FKOJIOTMUYECKOTO MBIIUICHUS, SKOJIOTUUECKON KYJIbTYPHI,
OTbITa NeSATeTLHOCTH HKOJIOTUUECKOMN HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOM U COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JMEATEIbHOCTH HKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEILCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTO3HAHUSI MUPA;

NoHUMaHue crenudukd OUOJOTUM KaK HayKdh, OCO3HaHUS €€ poiu B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUus 00 OKpYXKaroleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWUW MPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHU JUIS COBPEMEHHOM IUBUIIM3AIUU:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHUE TEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexojla K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIBHOW IPaMOTHOCTH OOyYaroniuxcs, GopMUpPyeMOi
IIPU U3YYCHUN OUOJIOTHUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOIb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHpPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIONINXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS TI0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAHUE LEHHOCTH HAaYYHOH MESTEIbHOCTH, TOTOBHOCTHb OCYILECTBISATH
MIPOEKTHYIO U HCCIIEI0BATEIBCKYIO NS TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJIYYEHHIO HOBBIX 3HAHUI MO OHOJIOTMU B
COOTBETCTBUH C KU3HEHHBIMU NMOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIECHAYUYHbIC MOHSTHS, OTpakarolue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTrus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCCIIC[IOBAHNE,  HAONIOJIEHUWE, U3MEpPEHHE, OKCIEPUMEHT U  Jpyrue);
yHUBEpCaJIbHbIE y4eOHble JeHcTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIHUIIMHAPHBIE,

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

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC YUeOHBIC JICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHbBIC
NEeHUCTBHS, PETYJISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAs
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

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

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cuHTE3a, CPaBHEHMSI, KiIacCU(BUKAIIUHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSAMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJTH30BaTh OMOJIOTMYECKHUE IMMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUI
YKWBOU IPUPOJBI;

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

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHH B M3yYaeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATBHBIX ¥ HEMAaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAaHHOTO B3aUMOICHCTBHS,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIILHOMY ITOUCKY METO/IOB PEIICHUS MTPAKTUICCKUX 3a1a4, IPUMEHEHUTO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUIX, B TOM YHCJIC TIPU CO3/IaHUN YUYeOHBIX U COIIMAIBHBIX TIPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

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

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATECITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX WH(MOpPMAINH (TEKCTEe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OHOJOTUYECKUX CIOBApSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTE;

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

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOTO MCIIOJB30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoii wMHPOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYECKUE W
MaTeMaTHYeCKUe 3HAKHM W CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€301MaCHOCTH JTUYHOCTH.

OBiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS TpeiiaraeMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

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

pa3BEPHYTO U JIOTUYHO HU3JAraTh CBOIO TOYKY 3pPEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a49H;

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



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUA II0 €€ IOCTHUKEHHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OICHUBATH HAEU C TMO3UIUMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

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

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopraHu3anusi:

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

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbI0 OKPYKAIOIIHX;

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

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

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

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHUCKH W CBOEBPEMEHHO NPUHUMATH PEIIEHUA M0 HUX
CHIDKCHUIO;



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

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBl M AapryMEHTHl JAPYIMX MpPH AaHAINU3E pPE3YIbTATOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO IMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHEHTHUPOBAHBI Ha oOOecIeueHue
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN U MX MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX, a TAKKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpPMHPOBAHHOCTh 3HAHUH O MECT€ U pOJIM OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TpoOJieM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIQJICHUE CHCTEMON  OHOJIOTMYECKMX 3HAaHHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarolue OHOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIMs, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJIOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lIneiinena, P. BupxoBa, xpomocoMHasi Teopusi
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICTIICHUSI, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBaHuss ['. MeHnensa, TOMOJOTHYECKUX PSAJIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHUE BBIIETSATh CYIIECTBEHHbIC MMPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUi, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAacTeHHUH, >XUBOTHBIX, YEJIOBEKAa, IMPOIECCOB >KU3HEIEATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PacTeHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NpeBpalIeHUs] YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, Mei03a, raMeToreHes3a, SMOpPHOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  Opranm3dmMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEX]y OpPraHOMJAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHeW W WX (QYHKIUSIMH, MEXKIY
OpraHaMd W CHCTEMaM{ OpraHOB y pPAacTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXIY dTalaMu
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HCHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPHUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM |
(dakTopamu cpeapl OOUTAHUS;

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

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl IOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJYYEHHBIX PE3YyJIbTaTOB;

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

YMEHUE BBIIBUIAaTh THUIOTE3bl, MPOBEPATH HUX IKCHEPUMEHTATbHBIMU
cpeacTBamMu, (GOpMyIHpYs LeNb HCCIEAOBaHUS, aHAIM3UPOBATH IOJYYECHHBIC
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOIMYHO  TPEACTAaBIATH  TOJY4YEHHBIE  pEe3yJbTaThl Ha  yYEHHMYECKHX
KOH(DEpEeHIHSX;

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



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEeATENbHOCTH B 00JacTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIJIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAIIPaBJICHHBIA HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE OHOJOTMYECKOro oOpa3oBaHMs B  OpPraHu3alusiX CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

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

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAy4YHOU
KapTUHBl MHUpPA, B TO3HAHWU 3aKOHOB TMPUPOJBI U PEIICHUU IKOJIOTHYECKUX
npo0JieM 4YeloBEYeCTBa, a Takke B PEIIEHHMH BONPOCOB PalMOHAIBHOIO
OPUPOIOIONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOTMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrononHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPHs IBOJIOLNH), YUCHHUS
(A. H. CeBeprioBa — 0 IyTsSIX U HampaBieHUsx 3Bororuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimeBoro cxojacrsa K. M. boapa), npaBuna (munumyma HO. JIunbuxa,
JKOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh  OCHOBHBIMM  METOJaMH  HAy4YHOrO  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, HKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATh CYIIECTBEHHbIE NPU3HAKH: BHUIOB, OHOTEOICHO30B,
HKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITIaTPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIITUX CHJI SBOJIOIMU HAa TEHO(OH I MOMYJISIINH,
IIPUCIIOCOOJIECHHOCTH OPraHu3MOB K cpeie OOMTaHHs, YepeAOBaHMs HaIlpaBICHUIM
ABOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpOLEcCaMU HBOJIIOLNUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbICE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIIOB K Cpele OOMTaHMs, a0MOTHYECKMX U OMOTHUYECKHUX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBS3€ OpPraHu3MOB B  COOOIIECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POACTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS3H OPTaHU3MOB U CPEJIbl OOWTAHMSI, CAMHCTBA
YeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT0o00Opas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHE peliaTh OMOJIOTHYEeCKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEX/TY UCCIIeyeMbIMH OMOJIOTMYECKUMHU MIPOIIECCAMH U SIBIICHUSIMHU, JI€aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHY ITOJYYCHHBIX PE3yIbTaTOB;

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

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh WX OKCICPUMCHTAIHLHBIMHU
cpeacTBamMu, (GOpMYyIHpPYS I1eNb HCCIEAOBAaHUs, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJHUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIICCTB, U
NyOJIMYHO  TPEJCTaBIATH  IOJYYCHHBIC  pE3yJbTaThl HAa  YYCHHYCCKUX
KOH(EepeHITUAX;

yMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpPeaOoTBpAIICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaaIbHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOP  COOTBETCTBYMIOIIEH  mpodeccun W MIPOJOJDKCHHE
OMOJIOrMYecKoro 00pa3oBaHUsl B OPraHU3ALMIX CPEAHETO MPOPECCHOHATBHOIO U
BBICIIIET'0 00Opa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKvBBIE CHCTEMBI U UX U3YYCHUE
3 Buonorus kinerku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKUIUU KIETKU 8
6 OOMeH BellecTB U NpeBpallleHue SHEPTUN B 9 1
KIIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuEe U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6
14 I'eneruka yenoBeka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust u cHHTETHYECKass OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yyeHusi | oOpa3oBaTeiibHbIE
padoTsI padoThbI pecypest
1 bronorus kak KOMIUICKCHAsI HAyKa U 1
KaK 9acTh COBPEMEHHOTO 00IIecTBa 04.09.2023
2 JKvBBIE CHCTEMBI B UX CBOMCTBA 1 06.09.2023
Ennnas xomiexims
3 YpoBHEBas OpraHU3aNns KUBBIX 1 KHO(J)I;EIT;XE:;?;FM»
CUCTEM 08.09.2023
http://school-
collection.edu.ru/collection
4 HcTtopus OTKpBITHS U U3Y4YEHUS 1
kietku. Kietounas teopust 11.09.2023
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounosoruun. [IpakTnueckas paboTa
5 «M3yueHue MeToI0B KJIETOYHOM 1 05
ouoJsioruu (xpoMarorpadus, 13.09.2023
anekTpodopes, tuddepeHnraibHoe
uentpudyruposanue, [1L[P)»
6 XUMHUYECKUH COCTAB KIETKH 1 15.09.2023
7 MuHepanbHbIe BEHIECTBA KIETKH, UX 1
Ouonornyeckas poib 18.09.2023



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

OpraHuyeckre BeniecTBa KIeTKU —
oenku. JlaboparopHas pabota

Ennnas xoieknus
LOP. Ilpenmernas

8 0.5
«O0OHapyXeHHE OCIIKOB C MTOMOIIBIO 20.09.2023 | OWICKHHA «buoorusy
. http://school-
KaueCTBEHHBIX PEaKIIii» ) )
collection.edu.ru/collection
9 CoiicTBa, K1accupuKays U GyHKIHIH
0eJKoB 22.09.2023
10 Opranndeckue BenecTa KIeTKH —
YTJIEBOIbI 25.09.2023
11 Opranndeckue BeIecTBa KJISTKH —
JIUITAIBI 27.09.2023
Hyxneunossie kuciorsl. JJHK u PHK.
JlabopaTtopHnas pabota «lccnenoBanue
12 0.5
HYKJICMHOBBIX KHCJIOT, BBIJICICHHBIX U3 29.09.2023
KJIETOK Pa3JInYHBIX OPraHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD) 02.10.2023
CexBenuponanue JJHK. Metoabl
14 T€HOMUKH, TPAHCKPUTITOMHUKH, 04.10.2023
MIPOTEOMUKHU
15 MeTo1bl CTPYKTYPHON OHONIOTHH 06.10.2023
16 Tune! kiterok. [Ipokapuotnyeckas
KIIeTKa 09.10.2023
CTtpoeHune dyKaprHOTUYECKOH KIIETKH.
17 HpavKTquCKaﬂ pa6E)Ta «M3yuenue 0.5 11.10.2023
CBOMCTB KJIETOYHON MeMOpaHb»
18 [loBepXHOCTHBIN anmapar KJIETKH



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

13.10.2023

19

OnHomeMOpaHHBIE OPTaHOUIBI
knetku. [Ipakrnyeckas pabora
«M3yueHne MBUKEHHSI IUTOTLIa3MbI B
PaCTHTENBHBIX KICTKAX)

0.5

16.10.2023

20

HOHyaBTOHOMHI)Ie OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, MIIACTU/IBI.
JlabopaTtopHnas pabota «lccnenoanue
TUTa3MOJIH3a U ICTUIa3MOJIH3a B
PACTUTEIIBHBIX KIICTKAX»

0.5

18.10.2023

21

HemeMmOpanHbie opraHou bl KJIETKU

20.10.2023

22

Crpoenue u GyHKUIUU Apa

08.11.2023

23

CpaBHuTeNbHASA XapaKTepPUCTUKA
KJIETOK 3yKapuoT. JlabopaTopHas
pabora «M3yueHue cTpoeHus KIEeTOK
Pa3IUYHBIX OPraHU3MOBY

0.5

08.11.2023

24

ACCUMWIISIIIAS U AUCCUMIIISIIAST —
JIBE CTOPOHBI MeTaboym3Ma. Tumbl
oOmeHa BerecTB. JlaboparopHas
paboTta «/3ydyeHue KaTaIuTHIeCKOn
aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpE
aMUJIa3bl WM KaTaJasbl)»

10.11.2023

25

DepMeHTAaTUBHBIN XapaKTep peaKun
KJIETOYHOTO MeTaboJIn3Ma.
JlaGopatopHas pabota «3yuenue
(epMEHTaTUBHOTO pacIeIICHUs
MIEPOKCH/Ia BOJOPOA B PACTUTEIbHBIX

0.5

13.11.2023




U )KUBOTHBIX KJICTKAX»

Bbenku-akTuBaTopsl U OENKH-

26 WHTHOUTOPEI 15.11.2023
27 ABTOTpO(DHBIN THII 0OMEHA BEIIECTB 17.11.2023
28 doTocuHTE3 90.11.2023
Ennnas xoiieknus
Xemocunres. JlaboparopHas padoTa LOP. IlpenmetHas
29 «CpaBHEHHE TTPOIIeCCOB (POTOCHHTE3A 0.5 99 11,2023 | KOIVICKIMS «buonorus
U XEMOCHHTE3a» http://school-
collection.edu.ru/collection
AHa’pOoOHBIC OpraHU3MbL. Bus
30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U 24.11.2023
TIBIXaHUS
31 AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEPTreTUYECKOro oOMeHa 27.11.2023
DHeprus MeMOpPaHHOTO TPaIUEHTA
32 npoToHoB. CunTe3 AT®: paboTa
HiOTOHHOI\/'I ATq)-CI/IHTEBLIID 29.11.2023
33 Peakiuyn MaTpuyHOro CHHTE3a 01.12.2023
34 TpaHCKpUIIIUS — MaTPUYHBIH CUHTE3
PHK 04.12.2023
35 Tpancisius u e€ 3ranbl 06.12.2023
36 KomupoBanue amuHokucnot. Ponb Enunas xomnekuus



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

pubocom B OMocHHTE3€e Oenka 08.12.2023 | TOP. IlpenmetHast
Kosuiekius «buosiorus»
http://school-
collection.edu.ru/collection
37 Opranuzanus reHoMa y IpOKapuoT U
JYKapuoT 11.12.2023
38 MonekynspHble MEXaHU3MBbI
IKCIIPECCHUU TEHOB Y SYKAPHUOT 13.12.2023
Bupycbl — BHEKIIETOUHBIE (DOPMBI
39 YKU3HU U O0JINTaTHBIE TIapa3HTHhI. 05
[IpakTuueckas pabora «Co3nanue 15.12.2023
MOJICITH BUPYCa»
Ennnas xomiexims
BupycHsbie 3a0o0sieBaHus YeIOBEKa, HOP. Hpenverias
40 . KOJIJTEKIHUs «BHOIOrHs»
YKUBOTHBIX, PACTCHUI 18.12.2023
http://school-
collection.edu.ru/collection
41 HanortexHosioruu B 6uojoruu u
MEIULIMHE 20.12.2023
42 JKu3HEHHBIN UK KICTKA 99 12,2023
43 Martpuusnsiii cuate3 JJTHK 95.12.2023
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5 97 12.2023
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3

29.12.2023



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

46

Tunsl kietok. Kapuokunes u
nuTokuHes. JlabopaTopHas padora
«Habmronenre MuTO3a B KJIIETKAX

0.5

10.01.2024
KOHYHMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»
47 Perynsauust >KM3HEHHOTO LIMKJIA KJIETOK 12.01.2024
48 OpranusMm Kak equHOe 11eJ10€ 12.01.2024
Txanu pacrenuii. JlabopaTopHas
49 . . 0.5
pabota «M3ydeHue TkaHel pacTeHUI» 15.01.2024
TkaHU )KHBOTHBIX M YEIOBEKA.
50 Ha60puaTopHa51 pabota «/3ydenune 0.5 17.01.2024
TKaHEe! KUBOTHBIX»
Opranbl. CHCTEMBI OpPraHOB.
51 JlabopaTtopHnas pabora «3y4yeHue 0.5 10.01.2024
OpraHoB I[BETKOBOT'O PACTEHUS
52 Ormopa Tena opraHu3MoB 99 01.2024
Enunas xomnekuus
LOP. IIpenmernas
53 JIBuKeHre OpraHu3MOB 04010004 | KOIUIEKIS «buonorus»
http://school-
collection.edu.ru/collection
54 [Iutranue oprann3zMoB 96.01.2024
55 [MuTaHue MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenbHas cucTeMa 4eaoBeKa 29.01.2024



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection

56

JlpIXxaHue OpraHu3mMoB

31.01.2024

57 JIpIXaHUE MO3BOHOYHBIX KUBOTHBIX U

YeJl0BeKa 02.02.2024
58 TpaHcmopT BemecTB y OpraHu3MOB

05.02.2024

59 KpoBeHocHas cucrema no3BOHOYHBIX

YKUBOTHBIX U Y€JIOBEKa 07.02.2024
60 Brigenenue y opraHusmMoB 09.02.2024
61 3amura y opraHu3MOB 12.02.2024
62 NmMmyHHas cuctema deoBeka 14.02.2024
63 PaznpaxxuMocTh 1 perymsnus y

OpraHU3MOB 16.02.2024

I'ymopanbHast perynasius u
64 SHJIOKPUHHAS CHCTEMA KHUBOTHBIX U 19.02.2024

YeoBeKa
65 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 91.02.2024
66 [TonoBoe pa3MHOKEHUE 91.02.2024
o Meitos 26.02.2024

I'ametorenes. O6pa3oBaHue 1
68 pa3BUTHE NOJIOBBIX KJIETOK. 0.5 98.02.2024

JIaGopatopHas pabota «3yuenue




CTPOEHUS MOJIOBbIX KJIETOK Ha
rOTOBBIX MUKpOIIpenapaTax»

69

NupuBunyanbHOE pa3BUTHE
OPraHu3MOB — OHTOT'€HE3

01.03.2024

70

3akiazKa OpraHoB U TKaHEH U3
3apOJbIIIICBLIX JIUCTKOB

04.03.2024

71

Poctu Pa3BHUTUC )KNBOTHBIX.
JlabopaTtopHas pabota «BrisiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH
ITIO3BOHOYHBIX KUBOTHBIX»

0.5

06.03.2024

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopHnast pabota «CtpoeHue
OpraHoB Pa3MHOKEHUS BBICIIUX
pacTeHui»

0.5

11.03.2024

73

WcTopus cTaHOBNIEHUS U pa3BUTHUS
TEeHETUKH KaK HayKH

13.03.2024

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI
reHetuku. JlabopaTopnas pabora
«/Ipo3oduna kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMID

0.5

13.03.2024

75

3aKOHOMEPHOCTH HacleI0BaHUs
IpU3HAKOB. MoHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas paborta
"U3yueHue pe3ynbTaToB
MOHOTHOPHUHOTO CKpPEIUBAHUS Y
npo30¢uis"

0.5

15.03.2024

76

]_II/ITOJ'IOFI/ILIGCKI/IC OCHOBBI
MOHOFI/I6pI/II[HOFO CKpCIIUBaHUS

18.03.2024




Ananusupyrouiee CKpeluBaHue.

" Henonnoe nomuHupoBaHue 20.03.2024

JluruOpuiHoe CKpeIBaHue.

[TpakTuaeckas pabora «3ydeHne
78 0.5

Pe3yIbTaTOB AUTHOPUIHOTO 29.03.2024

CKPCIIUBAHUS Y IPO30 (DUITBDY
79 [uTonornyeckue 0CHOBBI

JTUTUOPUTHOTO CKPELIUBAHUS 01.04.2024
80 CuerieHHOE HaclleJJOBaHHUE

MIPU3HAKOB 03.04.2024
81 XpOMOCOMHAsI TEOPUS

HaCJIEICTBEHHOCTH 05.04.2024
82 I'eneruka mona 08.04.2024
83 T'eHoTHn Kak 11eJI0CTHAS CUCTEMA

10.04.2024

84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHuM, )KUBOTHBIX U YEJIOBEKA 12.04.2024
85 MN3MeHYnBOCTb NMpU3HAKOB. Buibl

M3MEHYUBOCTH 15.04.2024
86 MoaudukanmoHHas U3MEHUYUBOCTD 17.04.2024

BapuanonHslii psa v BapuauoHHas

kpuBas. JlaboparopHas paboTa
87 «HccnenoBanre 3aKOHOMEPHOCTEH 05

MOAU(PHUKAITUOHHON U3MEHUYUBOCTH. 19.04.2024

ITocTpoeHnne BapHallMOHHOTO psaa U
BAPUALIMOHHON KPUBON»




88

TI'enoTunmyeckas M3MEHUYHNBOCTb.
KoMOunaTuBHast N3MEHYHUBOCTE

22.04.2024

89

MyranroHHast U3MEHYHBOCTb.
[Ipaktuyeckas padora «MyTtanuu y
po30¢ sl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

24.04.2024

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'€HOMUKA

26.04.2024

91

I'eneruxa yenoseka. [IpakTudeckas
pabota «CocTaBlieHHE U aHATU3
POOCTIOBHOM»

0.5

03.05.2024

92

MeTo bl METUITMHCKOU T'€HETUKU

03.05.2024

93

3HayeHNE MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHETHYECKHUX 3a00I€BaAHNN YET0BEKA

06.05.2024

94

OCHOBHBIE TIOHSITUS CEJICKIIHH.
JlaGopaTtopHnas pabora «3y4yeHue
COPTOB KYJIBTYPHBIX PACTCHUH U
MOPO/T IOMAITHUX >KUBOTHBIX)

0.5

06.05.2024

95

MeTopl CeNeKIMOHHON paOOTHI.
JlaboparopHas pabota «/3yueHnue
METOJIOB CEJICKIIUU PACTCHUI»

0.5

08.05.2024

96

JIOCTHKEHMS CEJIEKIIUU PACTEHUM U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHHI»

08.05.2024

97

CoxpaHeHHe, HU3YUYCHHC U




HCII0JIb30BaHNE TEeHETHYECKUX 13.05.2024

pecypcoB

buoTexHoorus kak Hayka u 0Tpacib
08 npousBojicTBa. [IpakTuueckas pabota 1 05

«3yueHne 0OBEKTOB ' 15.05.2024

OHMOTEXHOJIOT I
99 OcHoOBHbIE HampaBJIEHUS 1

CHUHTETUYECKOH OMOJIOrNH 17.05.2024
100 XpoMOCOMHAsI M TeHHASI WH)KEHEPHUS 1 90.05.2024
101 MeauinuHcKkre OMOTEXHOJIOTHI 1 99 05.2024
102 PezepBHbiit ypok. [ToBTOpeHue, 1

000011IeHNEe, CUCTEMATH3als 3HAHUN 24.05.2024

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHME, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU 1
IBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsiuss — sneMeHTapHas eAMHULIA 1
SBOJTIOIIH
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabora «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0JHOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. pdekr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBIAIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucrnoco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlabopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIeCcKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocobnerus
OpraHu3MoOB U UX OTHOCHUTECIJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
10 MOPGOJIOTUIECKOMY KPUTEPHIO)

0.5

16

Crpykrypa Buga

17

BunoobOpa3oBaHue kKak pe3yJabTar
MUKPOIBOJIOIUH

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIINH

22

MOHGKYJ'IHpHO-reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTD
TEMIIOB SBOJIIOIMH
o5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
97 OCHOBHBIE ATAITBl HEOPTAHNYECKOM
ABOJTIOIIUHT
28 I'umore3sl 3apoKICHUS )KU3HA
Hctopwust 3eMiu 1 METO/IbI €€ N3ydICHHUS.
29 JlabopaTtopHnas padota «M3ydenue u 05
OTIMCAHUE NCKOIIAeMbIX OCTATKOB APEBHUX
OPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
9BOJIOLIUU
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE ATaIBI 3BOJIIOIHH
39 pactutenbHoro Mupa. [Ipakrndeckas 05
pabora «M3ydyenue ocobeHHOCTEH '
CTPOEHHSI PACTEHUI Pa3HBIX OTICIIOBY
33 OCHOBHBIE ATaIbl BOJIIOIMH )KUBOTHOTO
MHUpa
DBoumoNus )KUBOTHBIX. [IpakTHueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHS TO3BOHOYHBIX KUBOTHBIX»
35 Pa3BuTHe )xnu3HM Ha 3eMIle 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHUIeCcKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYECKUE TPYIIIIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «M3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MIPSIMOXOKICHUEM»

43 JIBIKyIIIME CUITBI aHTPOIIOTEHE3a

44 CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOIHUS COBPEMEHHOTO YelloBEKa
UYenoseueckue pacsl. [IpakTrdeckas

48 paboTa «3ydyeHue 3K0I0rHYeCcKIX 0.5
a/IanTaiui 4eJI0BeKay

49 MeX TUCIUTUTMHAPHBIE METOIbI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHas padora

o1 «M3y4eHne METOI0B IKOJIOTUYECKHUX 1 0.5
HCCIIEA0BaHUN

52 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeJoBeKa

53 Okonorndeckue GaKTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast 1 05
pabora «BoisiBneHue nprucnocooieHuit '
OPraHU3MOB K BITUSTHHIO CBETa
Abuotuueckue pakropsl. Temmneparypa
KaK PKOJOTUYECKUHA PaKTop.

55 JlabopaTtopHas pabota «BrIsiBIeHHe 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPATypbI»
AbGuoTtndeckue (haxkTopsl. BiaxxHOCTh Kak

56 skosioruueckuii akrop. Jlaboparopuas 1 05
paboTa «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 JKuznennsie GopMbI OpraHU3MOB 1

60 buotndeckue GpakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMsI OPIaHU3MOB B cpejie 1
obuTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTeIIN MOMmyJIsIuun:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTYpa
OCHOBHBIC TIOKA3aTEIJIN MOTYJISIIHH:

64 POKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTUYECKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIINAN U €€ PeryIsius

67 KpuBbIie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKHBAHHS
OKoJIornYecKas HUIlla BUIA.

68 JlaboparopHas padota «IIpucrmocobneHus 0.5
CEMSTH PAaCTECHUH K PaCCEIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BeIIecTB 1 MOTOK SHEPTHH B
9KOCHCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMEI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«M3ydenue u onrcanue ypoosKOCHCTEMBI» '
3aKkoHOMEpPHOCTH (hOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, TOMYJISIIIUOHHOM 1
HKOCHCTEMHOM YPOBHSX

83 buocdepa — obuieranerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
orocdepsl

86 KpyrosopoTsl BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIH

88 YcToitunBoCcTh OMOChepsl

89 DKOJOTUYECKHE KPUZHUCHI U UX TPUYHHBI

90 BosneiicTBue yenoseka Ha Ouocdepy

o1 AHTpONIOTeHHOE BO3/IEHCTBHE Ha
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPO LI

PanmonansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IG 1o TeMe «MUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU HA 3eMIIE»

98 O6061mmenue o teme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o01menue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpenia 1
oOuTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U 1
TIOTTYJISIHI

102 O606menue mo Teme «brocdepa — 1
ryio0abHast 3KOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







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

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

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorio A.M. u
npyrue; noj penakuueit [laceunuka B.B., AkninonepHoe o611ecTBo
«3natenscTBo «IIpocBenienue»

COopHuK 3a7a4 ¥ yrpaxHeHui. buosorus.

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA

Ennnas komnexuus L{OP. [IpeamerHas xomnekius «buonorus» http://school-
collection.edu.ru/collection

2.01kpoIThIN KOUTEK: brogorus http://college.ru/biology

3. B nomomp yuurento Ouonorun: oopazoBarenbubiii caiit UECOH HI'TTY
http://fns.nspu.ru/resurs/nat

4. BuemkonbHas 3konorus. [Iporpamma «lllkonbHast 3xonoruyeckas
WHUIIMaTuBa» http://www.eco.nw.ru

5. Best OGuosorusi: HayaHO-00pa3oBaTenbHbI moptai http://www.sbio.info
6. l'ocynapcrBennsiii lapBuHOBCKHiA My3eit http://www.darwin.museum.ru
7.KuBbIe CyIIecTBa: JJICKTPOHHAS WLTIOCTPUPOBAHHAS SHITHKIIOTICTHS

http://www.livt.net



8.3eIeHbI 1ITI03: MTYyTeBOIUTEND 110 AKOJIOTHIECKUM pecypcam
http://zelenyshluz.narod.ru

9. 300K1y0: Mera’HIMKIONeaus 0 *XUBOTHBIX http://www.zooclub.ru
10.300mnornveckuii my3eii B Cankr-IlerepOypre http://www.zin.ru/museum
11. KoHuenuuu cOBpeMEHHOTO €CTECTBO3HAHUS: bruonornueckas kapTuHa MUpa:
3JIEKTPOHHBIN yueOHuk http://nrc.edu.ru/est

12. JTaboparopus 6otanuku CankT-IlerepOyprckoro ropockoro JIBopia
TBOpYeCTBa FOHBIX http://www.youngbotany.spb.ru

13. Jlaypeatsl HOOeIeBCKOM ITpeMuH 1o pusuoaoruu u Mmeauiuae http://n-
t.ru/nl/mf

14.MenuuuHcKas SHIUKIONEANs. AHaToMuueckuii atiac http://med.claw.ru
15. Mup KMBOTHBIX: 3JICKTPOHHBIE Bepcuu KHUT http://animal.geoman.ru
16.0nopHO-ABUTaTEIbHAS CHCTEMA YEJIOBEKa: 00pa30BaTeIbHBIN CalT
http://www.skeletos.zharko.ru

17. ITaneonromornueckuii myseit PAH http://www.paleo.ru/museum
18..Ilomynsipras sanmknonenus «diopa u GpayHa»
http://www.biodat.ru/db/fen/anim.htm

19.ITpupona Kyzbacca. MaTepuainsl 1y yauTesss OMOIOrun
http://prirodakem.narod.ru

20.ITpo6nemsr sBoroIMHM http://www.macroevolution.narod.ru

21.IIpoekt Ecocom: Bcé 06 axomoruu http://www.ecocommunity.ru



22 .IMpoekt Herba: 6otannueckuii cepep MOCKOBCKOTO YHUBEPCHTETA

http://www.herba.msu.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET
Enunas komnexuus L{OP. IIpeametHas xomnekius «buonorus» http://school-
collection.edu.ru/collection

2.0t1kpeIThI# KOMUTeK: bruonorus http://college.ru/biology

3. B nomMomib yuutento 6uonoruu: o0pazosarenbubiil caitt MECOH HI'TTY
http://fns.nspu.ru/resurs/nat

4. BHewkonbHas skonorus. [Iporpamma «llIkonbHas sxonorunyeckas
uHuIMatuBay http://www.eco.nw.ru

5. Best 6uosiorusi: Hay4HO-00pa3oBaTenbHbIi moptain http://www.sbio.info

6. l'ocynapctBennslii lapBuHoBCKHiA My3eii http://www.darwin.museum.ru
7.KuBble cyiecTBa: 3J€KTPOHHAS MILTIOCTPUPOBAHHAS YHITUKIIONE NS
http://www.livt.net

8.3eNeHbIN 1III03: MyTEBOAUTEIb MO 3KOJIOTHYECKUM pecypcam
http://zelenyshluz.narod.ru

9. 300Ky0: MeTa’HIMKIIONE AN O XUBOTHBIX http://www.zooclub.ru
10.300moruueckuii Mmy3eii B Cankt-IlerepOypre http://www.zin.ru/museum
11. KoHuenuuu cOBpeMEHHOT0 €CTECTBO3HAHUSA: bruonornueckas kapTuHa Mupa:

JIEKTPOHHBIN yaeOHuk http://nrc.edu.ru/est



12. Jlabopatopust 6otanuku CaHkT-IleTepOyprckoro ropoJickoro Jsopia
TBOpYecTBa FOHBIX http://www.youngbotany.spb.ru

13. JlaypeaTbl HOOCJIEBCKOM MPEeMUHM 10 (PU3NOJIOTHU U MeauiiuHe http://n-
t.ru/nl/mf

14 MeauuHckas SHOMUKIoneaus. AHaToMmuueckuii ariac http://med.claw.ru
15. Mup ®HBOTHBIX: JIEKTpOHHBIC Bepcuu KHUT http://animal.geoman.ru
16.0nopHo-ABUTaTeNbHAs CUCTEMA YEJIOBEKa: 00pa30BaTEIbHBIN CalT
http://lwww.skeletos.zharko.ru

17. Tlaneontonornyeckuii myseit PAH http://www.paleo.ru/museum
18..IlonynsapHuast sHIIMKIONE U «Dopa u payHa»
http://www.biodat.ru/db/fen/anim.htm

19.I1pupona Kyzbacca. Matepuansl 1151 yauTesiss OUOIOTHH
http://prirodakem.narod.ru

20.ITpobaemsr sBomronmu http://www.macroevolution.narod.ru

21.IIpoext Ecocom: Bcé 06 sxomoruu http://www.ecocommunity.ru
22.Ilpoekt Herba: 6oTanmueckuii ceppep MOCKOBCKOTO YHUBEPCHTETA

http://www.herba.msu.ru






