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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (maizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX TOJIOKE€HUH (penepanbHON paboyeil mporpaMmbl BOCIIUTAHUA.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obsactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA M3 O3TUX Y4eOHBIX NPEIMETOB JOJDKEH OBITh OpHUEHTHPOBAaH Ha
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaleil o0yJarommuxcs U CTUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTHEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
Henu M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3feliaM U TeMaM, paclpeielieHne To Kjaccawm,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKM Y4YeOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peann3oBaH MPUHIHUI TPEEeMCTBEHHOCTH C HW3YYCHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmus, Oiaromaps 4YeMy MpPOCMAaTpUBaeTCA
HaIlpaBJICHHOCTh HA  MOCJIEAYIOIIEeEe pPa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUM O 310pOBOM 00pa3e >KW3HM, Ha
BOCIIMTAHWE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHOJOTMU TaKKe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOro mpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlPEAMETHBIM M NPEIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMS OMOJOTHYEeCKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAaHEro oOiero oopa3zoBaHuUs
3aBeplIaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmivpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, S3BOTIOLUOHHOTO YUYEHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OMoJIOrMYecKoro  o0Opa3oBaHUsi B By3aX HM  OpraHM3aluixX  CpPEIHEro
npodeccruonanbHOro oopa3zoBanusi. OCHOBY €ro COAEpKaHUs COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHUX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pasButhe. Tak,
paclIMpeHbl U YriIyOJieHbl OMOJIOrMYEeCKHMEe 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHbI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIUMUCS TPU U3YYCHHUH
bu3nKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmbl 1o yuyeOHOMYy mnpeamery "buonorus" orpaxaer
CUCTEMHO-YPOBHEBBIM ¥ 3BOJIOIMOHHBIA MMOAXOAbl K H3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTaHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONIOTUN PAa3BUTHUSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUA OOydYarolIuXxcs MO OOTaHUKE, 300JIOTHH,
aHatomuu, (Qusnonorun uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLNMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yyarouMucs: ONOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IpaBHIL,
JIe)KAIIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTSX KIETKH, OPTaHW3Ma, TOIMYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHHUSIX, COBPEMEHHBIX
WCCJIEI0BAHUSAX B OMOJIOIMH, IPUKIAAHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUU. [[s
pa3BUTHS W NOJNJEPKAHMS HHTEpeca OO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOW WM HMHOM oO0jacTu OWOJIOTHH, BKJIAJAOM OTCUECTBEHHBIX M 3apyOe’KHBIX
YYEHBIX B PEIICHUE BaKHEHUIIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra W MpUOOpPeTeHUE YMEHHI
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOr0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOTMYECKOTO 00pa30BaHuUs.

JlocTmkeHue 1enu u3ydeHus ydeOHoro mpenmera «buosorus» Ha
yriay0ia€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHWMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBUjIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMEHHBIX UCCJICOBAaHUAX B OUOJIOTHH;

O03HAKOMJICHHE OOYyYaloImMuXcsi C METOJAaMHU TIO3HAHUS JKUBOW MPUPOJIBI:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU Pa3BUTUS, TCHETHUKU W
CeJICKIIMHM, OWOTEXHOJIOTUM M CHUHTETUYECKOW OHOJIOTHH, TaJICOHTOJIOTHH,
HKOJIOTHUHM);  METOJaMH  CaMOCTOSITEJIBHOTO  TPOBEJEHUS  OMOJOTUYECKUX
UCcclieloBaHUd B JabopaTopud W B mpupoje (HaOmoaeHue, H3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHe OOYYarOIIMMHCS  YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(OpPMAIIMIO; IMOIH30BaAThCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHABJIMBATHh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOJieMaM YeJOBEUeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH JACSATEIBHOCTH TIO
OTHOIICHUIO K OKPYXKaIoIIeW NPUPOAHOU cpene, COOCTBEHHOMY 3I0pPOBBIO U
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBAaTH U  COONIONATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MACHOCTH COOCTBEHHOM KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BuTHE y 00yYarolMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecCe€ 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHH, pEUIa€MbIMU €10 Mpo0JieMaMu, METOAO0JOTHEH
OMOIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHICCKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONIMXCs [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTJETBHBIM €€ 00bEeKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTHUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

NpHOOpETeHHEe  OOYy4YaloMMMHUCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMPaBWII MOBEJAEHUS B NPUPOJAE, OXPaHbI
BUJIOB, 9KOCUCTEM, OHMOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbS
OKpYXXaromux Jrojeid  (coOmrogeHuss Mep NOporIakTUKU — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodeccuOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTAMHU PETHOHA.

OO61iee yMcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero oduiero oopasoBanusi, coctarisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anMoOHHBIX (OPM, METOJOB M CPEACTB OOyUYCHHsS] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €r0 COAECp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHUE OMOJIOTrMYEeCKOro 0o0pa3oBaHUsT B OpraHU3alUSIX CPEIHETrO
podecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUSI.

O06s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OHMOJIOTHY HA YriyOJEHHOM YPOBHE
ABIIIETCS TPOBEJEHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuxcss B BBIMIOJHEHUU MPOCKTHBIX U y4eOHO-HCCIIEOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMNpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUATIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJIOTUSI — KOMILJIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBsizaHHbie ¢ Ouonoruel. 3HaueHHE OWOJIOTUU B
NPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIMHE, CEeJIbCKOM XO3SIICTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. U. Bepuanckuii, U. I1. TlaBnos, . 1. Meuynukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIk. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCTEMBbI U UX U3yUYeHHE

XKupbie cuctembl Kak mpeaMerT u3ydeHust Ouosioruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLUs,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTh, POCT U pPa3BUTHE.

YpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OmochepHsiii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecCTBOBAHUS
Martepuu. Hayku, n3ydaromre »XuBble CUCTEMBI HA PA3HBIX YPOBHSX OpraHU3aluu.

N3yuenue >xuBbIX cucteM. Metonpl Ouonmornueckoi Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. [lmanupoBanme oskcnepumenrta. [loctaHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOpPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel u  cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomorndeckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buochepa», «Metoasl
M3y4YECHUS JKUBOW MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIIMOHAIbHASI €IMHUIIA JKUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEYEHbIX aTOMOB, auddepeHnnanTsHoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

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

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

IIpakTuyeckass pabGora «l3ydeHue METOJAOB KIETOYHOM OMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOpWTENS, pearcHTa, yd4acTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BewiecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB OenkoB. CTpyKTyphl O0enkoBOi Mosekybl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapu/bl, OJUTOcaxapuibl U NOJUCAXapUIbl.
O6mmii 1aH CcTpoeHHsT U (PU3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOPaH — TEKYy4eCTh, CTIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JHK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpanckpunmomuKu, nPpomeoMuKHu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHmes OUOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenerneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX SJIEMEHTOB B )KUBOM MIPUPOIEY.

Tabnmuuer u cxembl: «llepuoandeckass Tabnuia XUMHUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yriaeBoaoB», «CTpoeHune MOJIeKysl JUNnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monekynbl ATDx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n QyHKIUM KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas Auddysus), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBIN
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3omne. Llutockener. [IBmxenne uuromiazMbl. OpraHoUIbI
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOoeHHE TPaHYJISPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YyHKIIMM MUTOXOHIApUN | 1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  MJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHbIE  KIIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyooukn. KineTouHsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obomnouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerii  0enkoBbI MaTpuKkce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sidepHoti obonouku 6 mumo3se. Hoephbiii
mpauncnopm.

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

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHME  pacTUTEIBHOW  KJICTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO0opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHBI.

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KIICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBl B
PaCTUTEIBHBIX KICTKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPITUHU B KJIeTKe

ACCUMUIIATINS ¥ TUCCUMIJISAIIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOPHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. OJHEpreThdeckoe oOecrneueHne KIeTku: mnpeBpamenne ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBHS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKHX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliiecce
dboTocunTe3a. CreroBas U TeMHOBas (pa3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTHh (DOTOCHMHTE3a. BiusHHUE pa3auyHbIX (HAKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHUu3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeIe300aKTepuHu, CEepoOaKTEPHH, BOJOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AnpoOHBIE OpraHU3MBlI. Otanbl HSHEPreTUYECKOI0 oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
mporieccax Ononorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cumnmes



ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHME Ui MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHUIa BOJOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiuu mMarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUJIEMEHTAPHOCTH B PEAKIHMSIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOUW uH@opmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuyecxou knemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2erog. OpraHuzanus reHoMa y
IPOKapUOT U 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Y MNpPOKapuHOT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KiteTounbiii roMmeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

Bupycubie 3a0oneBanusi yenoBeka, xKUBOTHBIX, pacteHuii. CITNI, COVID-
19, counanbHble 1 MEIULIIMHCKUE TPOOJIEMBI.

buounpopmamura: uumezpayus u ananuz o6orvuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
llpoepammupyemole hynxkyuu 6enrxos. Cnocobvl 0ocmasKu 1eKapcme.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. Y. IBaHOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsi 1wk, ero mnepuoabl W perymsuus. Wutepdaza u  MHTO3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUUYECKHI ) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie xpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MHTO3a W NPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nurtokuHe3. buonornueckoe 3HaueHHE
MUTO3a.

Perynsuus muToTHUecKoro mukia KieTku. [Iporpammupyemasi KieTouyHas
rubesp — arnomnTo3.

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

JdeMoHCcTpanuun

Tabmumpel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas padora «Habmonenre MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpPOEHUS W JKU3HEACHTEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidd. Tumel pacTUTENbHBIX TKaHEH: oOpa3oBaTelbHas,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

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

Opranbl. BereratuBHble M TE€HEpAaTUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuid. CkeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3MoB.  JIBMJKEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTECHHIA:
TPONU3MBI M HACTUHU. J[BM)KEHHME MHOTIOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBoTHBIX. BHyTpunosoctHoe u
BHYTPUKJIETOYHOE muuIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUILIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pixaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérouHoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TIMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONIUTAIOMUX. Perynsius aqpixanus. J{pixaTeabHble 00BEMBI.

TpaHCOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBenocnass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru kpoBooOparieHus. DBOJIIOIMHOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwiaenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BbledeHus. OuibTparus,
CeKpenusi U 00paTHOE BCAChIBAaHUE KaK MEXaHU3MBI PaOOTHI OPTaHOB BBIJCICHUS.
CBs3b NOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue m (hyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3mMoB. 3alldTa y OJHOKJIETOYHBIX OpPraHu3mMoB. CIHOpPBI
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3aUThl. DUTOHIIUBIL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammurTa opraHu3Ma ot OosesHeil. IMmyHHas cuctema yesnoBeka. KieTouHblil u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOr0o ummynutera (I1. Dpaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCiI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlecTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PAacTEHUN,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpIxarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbigenurtenbHas cuUcTeMa», «IDHJIOKpPUHHAs cuctema», «CTpOeHHE MBI,
«IMMyHHUTETY, «Ku1euHonoa0CTHRIEY, «Cxema  TATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUJIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatoruxcsi»y,  «HepBaas — cucrema  nruny», «HepBHas — cuctema
Miekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKICTOYHBIX
OpraHUW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy10BaHME JJIsl AEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasia u OeJIKOB MOJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKkaHel pacTEeHUI».

JlabGoparopHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlabGoparopHasi padora «3ydyeHue OpraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHNe U pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxxeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cMsIcCi
M€ho3a W TOJOBOr0o mporecca. Meno3 W ero Mecto B KHU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazputhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKEE3BbI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopghozenez — 00Ha U3 21ABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHHS MIICKOIMUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEU U3 3apOobIIIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HUEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BrnusHue Ha 3>MOpPUOHAIBHOE pPAa3BUTUE PATUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojoOrMyeckoe 3HaYE€HHE MPSMOrO0 U HENPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHUE B MpuUpoe. Tumbl pocta KUBOTHBIX. DaKTOPHI
PEryJsiliMM POCTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYEeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHud. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpoliecce Meiio3a.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3Mbl pEeTyJAIUd OHTOIE€HE3a Y PACTCHUN U JKUBOTHBIX.

JdemoHncTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE HBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomel», «I'amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zButue narymku», «/{BoilHOE OIUIOJOTBOPEHHUE y LBETKOBBIX PACTECHUN»,
«CTpoeHHe CeMSH OJHOJOJbHBIX M JIBYJIOJBHBIX pacTeHUI», «KHU3HEHHBIN UK
MOpPCKOW  KamycThbl», <« KW3HEHHBIM [UKI  Mxa», <«OKH3HEHHBIM LUK
ManopOTHUKA», « KU3HEHHBIN [IUKJI COCHBDY.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpPENapaThl SULEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBIIeHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB pPAa3MHOMXEHHUS BBICIINX
PaCTEHUIN.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

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

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPHU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JTUHUS, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanuun

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

Tabmuipl u cxeMbl: «MeTobl TeHETUKNY, «CXEMbI CKpElUBaHUS.

JlabopaTtopnass pabora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokojaeHus. [Ipasuno goMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuIieHUs] NPU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UmoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HAcJeloBaHWs  Npu3HaKkoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'EHOB, HAPYLICHHWE CLEIUICHUsS MEXAy TIeHaMu. XPpOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHnli 1oj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uesnocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
rega. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBHe HeEaJUIEJIbHBIX TE€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3UH — MHKpPOOHMOMY». ['eHeTHYecKkue acmheKThl KOHTPOJS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3akoH
Mennens», «AHanu3upylollee CcKpeluBaHue», «HemnomHoe aoMuUHUpOBaHUEY,
«CueryieHHOe HacjeoBaHHWE NPHU3HAKOB Yy aApo3oduisly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN aIeIn3M», «B3anMo1IeICTBHE TE€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpHUIOB TIEPBOTO TOKOJICHUST M paCHICIUICHUST MPU3HAKOB, MOJEIL s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTPAllMd CLEIUICHHOTO HACJIE€JOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «l3ydyeHue pe3yiabTaTOB MOHOTHMOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MenunBOCTh Mpu3HAKoB. KauecTBEHHbIE M KOJIWUYECTBEHHBIE NMPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. HMoranncen). CpoiictBa MoauduKanmoHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOM H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAIl[HOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMUBOCTH B CO3IaHUH
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHasT W3MEHYMBOCTb. Buapl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToIyia3sMaTuyeckue Mytanud. CoMaTHYeCcKrWe M TOJ0Bble MyTanuu. [IpuuuHbI
BO3HMKHOBEHUSI MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUCEHOMUKA, pPOJb  dNUSCHEMUYECKUX HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumer w cxembl:  «Buasl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHAs U3MCHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: >KUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass padora «Myrtanmuun y Jpo3oduibl (Ha TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToapl  M3YYEHHMSl TEHETUKM  4YEJIOBEKa: T'E€HEAIOTMYECKHUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeICHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a001eBaHus YeoBeKa. [ €HHbIE M1 XpPOMOCOMHBIE
O0one3HH 4YenoBeka. bolle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaYeHUEe MEIUIIMHCKOM T'€HETUKHU B MPENOTBPAIICHUH U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi 4YesoBeka. MeauKo-reHeTHYeckoe KOHCYJIbThupoBaHue. CTBOJIOBHIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
buznuecKOMy U XUMUYECKOMY 3arps3HEHUIO0 OKpYsKarolien cpenbl. [ eneTnueckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I eHerndyeckue 3a0071eBaHuUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU W TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaeAcTBeHHOM wu3MeHunBocTH H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl ceneKuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
mpou3BoAUTENeH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OICHKH
¢dbeHoTHma mMoTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannannoHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MyTalHUil Yy KyJbTYPHBIX



¢opm opranusmoB. Mcnonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAaHUS W METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoacTBEeHHOE — CKpellMBaHWe, WiaM  UMHOpuauHr.  HepoacTtBeHHoOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rubpuauszauus. Ilpeogonenue Oecronus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enéHas
DesoNoOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX  poOJIMYed I CO3/laHHUsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuueHUs Cyuecmsyiouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX MemOo008 HAYYHbLIX UCCIe008aHUl,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

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

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKIAECHUS U MHOTO00pa3us KyJbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHYUBOCTH,
«Metogsl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAaITHUX JKUBOTHBIX).

JlaGoparopHasi padora «3ydyeHre METOI0B CEJIEKIIUU PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHXKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYacCTOK, B TEIJIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOI'O LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanunumonnas
OMOTeXHONOTHsA:  XJIeOOMeUeHHe, TMOMyYeHHEe KHCIOMOJIOYHBIX TPOJIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBoO OenKka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHHUs T€HOMOB C LEJbIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue TaljoOUuAOB B CEJICKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKUE U ITUUYECKUE MTPOOIeMbl FTEHHON MHXKEHEPUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. IT1P-
IUArHocTUKa. MeTaOoJIOMHBIM aHalu3, TEeHOLEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepamnus paka. 3D-OuounxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHMS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznaHre BEKTOPHBIX BAaKIMH C IIEJbI0 OOecredeHus: KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MONEKYISIPHBIX MEXaHHU3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuuel u cxemsl: «lcnonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBINIJIEHHOM
pou3BOACTBE», «KieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)».

11 KIIACC

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

OpomormonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBrKyIue cuibl 3Boionuy BuaoB 1o Y. JlapBuny (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
Teopuss sBomonuu. CoBpemMeHHass HBOJIONUOHHAS  OWONOrHs. 3HayeHUE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
npucnocoOJieHnid y pacTeHui u xKuBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nyremectsust Y. lapsuna», «Haxoaku Y. [lapBuna», «Dopmbl 60phObI
3a cymectBoBaHue», «lloponbr romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycTb», «I1opobl mOMalTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKpPO3BOJIIOLNSA U €€ Pe3yJIbTATHI

[Tonynauust Kak 3JeMEHTapHas enuHula 3BOIOIUUA. COBPEMEHHBIE METO b
OIICHKM TEHETUYECKOr0 pa3sHoOOpasws W CTPYKTYphl momyisiuid. V3meHneHnue
reHopoHJa TOMYJSIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapnau, B. BaiinOepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
npouiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpeiid reHOB — ciyuyailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymsmusx. O@dekr
OCHOBatensl. JDgpgexm OymuliouHoeo 2opaviuika. CHUdCEHUE 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢pgpexma opetigpa eenos 6
bonvwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIH:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTYKTUBHAS).

EctectBenHblii 0TOOp — HampaBisomuid (aktop 3Bomoruu. DopMel
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pa3pbIBAIOIIHMA
(mu3pyntuBHbii). [lonoBoil oTOOp. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOONEeHHOCTh  OPTraHW3MOB  KaK  PE3yJNbTaT  MHUKPOIBOIIOIHH.
BosnukHoBeHne — mpucnocoOneHuit y  opraHuzMoB.  Apomopdo3pl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsnus — kiaoueBo Qakrtop BugooOpazoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIonAU3aIMS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTHUECKOTO Pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHs1 6uopazHooOpasusi. MUKpPOIBOJIOIMS U KOJBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymiue
CWJIBl HBOJIIOIUNY, «DKOJIOTMYECKass M30JSLUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckass M3ONALMS ~ JUCTBEHHULIBI CUOMPCKOM W JIMCTBEHHULIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U KepTBy», «Cxema
JECHUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3my», «KuBbie nckomnaembiey», «IlokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnoco0ieHHOCTh OpraHu3mMoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BHI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTMYECKOE BHUA000pa30BaHHE BUIOB CHHHUID,
«JTonurmonasl pactenuit», «KanycTHO-peneuHbIii THOPHIY.

Oo6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena MNTHI U 3Bepei
pa3HbIX BHJIIOB, TepOapuu pacTeHUW OJM3KUX BHJAOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlaGopaTtopnas paGora «CpaBHeHHE BHIOB 10 MOP(POIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Meronbl  uM3ydeHHs MakpolBoJironuu. [lameoHTonormueckne  MeTOJbI
u3ydyeHus odBoiouuu. llepexomnbie @QopmMbl U (PUIOTEHETHYECKHE  PSIbI
OpraHU3MOB.

buoreorpaduueckre meTonasl u3yueHus sBosmonuu. CpaBHeHHE (GIOpbl U
dbayHbl MaTEpUKOB M OCTpoBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3yUYECHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE U  AQHAJOTHYHBIE  OPraHbL.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHMYECKHE U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) dBOJIOIUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «DuUNOreHeTUYECKUN PSIT JOMIATNY, «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedans»y,  «Punnmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«Penukth»y, «HavanpHble cTaguu SMOPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHbIE ¥ AaHAJOTUYHBIE OpraHb», «PynauMeHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIE
HAPABJICHUS dBOJIOLUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOTIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpPraHMW3MOB, MYJISIKU TOMOJIOTUUHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBbIX.

Tema 4. IIponcxoxaeHne U pa3BuTHE )KU3HU HA 3emJie

HayuHbple THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ olpoBepkeHue onbitamu .
Penu, JI. Cnannannanwu, JI. [lactepa. [IporcxoxaeHne >kxu3Hu U aCTPOOUOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 HeopraHmyeckux. OmeiTr C. Mumnepa u I'. HOpu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIxk. XonjaeitHa, reHeTHuYecKasi TuIoTe3a
I'. Mémnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBanue MeMOpaH U BO3HUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wu3ydeHus. lckomaemble OpraHuyvecKue
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOCUTENbHAE U a0OCONIOTHAA
reoXpoHoJIOTHs. ['e0XpOHOIOrHUYeCcKas 1IKaia: 30Hbl, 3Pbl, IEPUOIbI, FSTTOXH.



HavanpHble stambl opraHudeckon 3BoJOUMU. [losBIeHHE U 3BOMIOLUS
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX HAa 3emile COOOLIECTB.
CrpomatonuTsl. [IpokapruoThI U 3yKapuOTHI.

[Ipoucxoxenue 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IpoHCXOXkJI€HME MHOIOKJIETOUYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(dho3b
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHMEe WUMH cCymu. CeMmeHHble pacTeHusa. [IpoucXoXkaeHue IIBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKU3Hb B BOJIE. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxaenune ampubuii u pentwinid. [IpoucXoXkIeHHE MIICKONMUTAIOMNX U
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30l, Me3030H, KaitHo30W. OOmas XxapakTepucThka KiIUMaTa U
reoJIOrMYecKuX mpoueccoB. llosiBneHne M pacuBEeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero yciIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIN SKOJIOTMYECKUU KpPU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemenHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

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

Tabmumpe! u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO CaMo3apokJeHus xu3Hu», «Cxema ombita C. Mwmiepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  H3BOJIONUNY»,  «['€OXpoHOJOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHMueckoi »BoonHN», «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHUE BHUpYycCay,
«Apomopdo3sl  pactenHuit»y, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroknerounbsle Bojgopociny, «Mxu», «llanmoporHukm», «l'onoceMeHHbIE
pacteHusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KullIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Maekonuraromue», «Pa3Butue Ku3Hu B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIEO30MCKOU 3pey, «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3Butue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM pPa3IUYHBIX OTAEIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEPEN,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  snabopatopHasi  padora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHHM
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BEKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUNA O TMPOUCXOXKICHUHU 4YeloBeKa. Penurnosnsie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, b13M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHoIeHNe OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B AaHTPOTIOTEHESE.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TOHTHIBI — OOIIME TIPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U NEPBBIA BBIXOJ JIKOJEH
3a mpenensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEPTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpenenamMu AQpHKH.
[TameoreneTnka u najJseOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesnoBeka. MyTallMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bomplime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBo  uyenmoBeueckux  pac. HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcnocoONIEeHHOCTh YelOoBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl U aApedidpa TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKA.

MexaucuMIuIMHapHbple  MeTOJbl B (usuueckoil  (OMOJIOTrHYECKON )
AHTPOIIOJIOTHHM.  OBOJIOLUMOHHAS ~ aHTPOINOJOTHS U MaJICOAHTPOIOJIOTHUS
YEJIOBEUYECKUX NOMYJsALMi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanne KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHncTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPONOJIOTUNY, «[ 0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIUMIIaH3ey,
«PyIMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4YeJoBEKa», «ABcTpamonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOASAIININY, «/lenncoBckuil yenoBek» «Heannepranbipl», « KpoMaHbOHIIED,
«IIpenku yenoBekay, «ITarbl HIBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

O6opynoBaHue: MyJISDKM — OKaMEHENOCTEH, TMpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJIOTHYECKUMH U OHUOJCHCKMMU CIOKETaMU TPOUCXOXKJICHHMS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHue o0cOOCHHOCTEH CTPOCHHS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

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

3apokzeHne u pa3BuTue dKojoruu B Tpyaax A. ['ymGompara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJ0ruu. CBsI3b SKOJIOTUU C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpPOAHBIE U JlabopaTopHble. MoJeaupoBaHue B HKOJIOTMU. MOHHUTOPHUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIA  YEJOBEKAa. JKOJOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIECHUS.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH CpeIb».

JlaGopaTropHasi padora «3yuenne METOJIOB AKOJIOTUYECKUX
UCCIIEJOBAHUID.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTH UX nerctBud. Kinaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUS 3Kojornyeckux Qakropos. Ilpasuno munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Konoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOUIEHWIO K cBeTy. CHrHajbpHas pojib CBETa.
DoTonepruoan3M.

TemmepaTrypa Kak »dKoJOTHUeCKHM dakTop. JlelicTBue TemmepaTrypsl Ha
opraHu3Mebl. [loMKUIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak skonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
no//Iep ka0 BomHOTO Oanmanca. Knaccudukamusi pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOneHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOI'O PEXUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAsT ~ TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpell OoOuTaHusi opraHu3moB. [IpucmocoOneHuss OpraHU3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMbl. CyTOYHBIE U
rogu4Hsle pUTMbL. IIpHCIOCOOIIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranmsmoB. [lonsiTue o ku3HEHHOU (opme.
XKuznenusie HOpMbI paCTEeHUI: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aMMOJEHCTBUIA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHUS OPraHU3MOB B cpeje
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHncTpanumn

Tabmumbel u cxembl: «Okosorudeckue (axkroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKNE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Du3nonoruueckue amanTanuu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (HOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapasutuszm», «Konkypenmus», «CuMOuo3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd PacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJIOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE H
TEHEBBIHOCIIMBbIE KOMHATHBIE pAacTeHHUs, TepOapuu U KOJJIEKIUH TETI0II00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3BEpei, repOapuu
pacTeHui, OTHOCAIIUXCS K Turpodutam, kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PAa3HBIX Ccpenax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBHH >KH3HU, TepOapuu u
KOJUIGKIIMM PACTEHUNW W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIIEKIIMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETAY.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorusi BUA0B U MONMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  MOMYJISHUU. [lonynsiiust  Kak
Oounonornyeckas cucreMa. Poinb HEOTHOPOAHOCTH CPenbl, GU3HUECKUX OAPHEPOB H
0COOCHHOCTEW OUOJIOTHU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBbIE TOKAa3aTeAW MOMNYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



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

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa monmynsAnMu U €€ peryiaauusa. bHoTHYecKui MOTEHUHAN MOMYJISALU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsiuss 4YUCICHHOCTH TOMYJALUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJOTMUECKOW HUIEe BUaa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas U peaaTu30BaHHAS HUILIM.

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

3aKOHOMEPHOCTH TMOBEJACHUS M MUTpallUi >KUBOTHBIX. buosoruyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Jx. Y. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CcTpyKTypa  mnomyiusauuu», «Bo3pacTHble  nupamMuibl
nonymanuny, «CKOpPOCTh  3aCeleHUs IOBEPXHOCTH  3€MJIM  PAa3IUYHBIMU
opranuzMamMmn», «Mogeinb s3kosorndeckort HummM k. M. Xatuunconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJUICKIIMH JKHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PaCCENCHUIO.

Tema 9. Jkon0rust co0001IECTB. IKOJOTHIECKHE CHCTEMBI.

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

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKIHUOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHl, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckne menu U ceTh. AOHOTHYECKHE OJIOKH
skocucTeM. I10uBbI U Wbl B 3KOcucTeMax. KpyroBopor BEmecTB U NOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3zaTeldu  dKocucTembl. buomacca u  mpoaykunusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Dunyxmyayuu.
HampaBieHHsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KnnmakcHoe coobuiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p U pex. IKocucmemvl mMopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3aepA3HEHULl PA3HbIX munos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIxk. Tencnu.
Tabmuusr u cxembl:  «CtTpykrypa  OMoueHo3a»,  «DKocucrema

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JdKocucTeMe», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nuranus (macTOUIHASA, JETPUTHAS)», «IKOJOTUUECKAsT TUPAMHIA YUCEID,
«JKonoruyeckas nupamuyia OuoMacce», «IKOJOTHUYECKasl MUpamMuia SHEPTUn»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHUE Jieca mocie
noxkapay», «JKocucTemMa o3epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUu B arporeHo3e», «[Ipumepsr ypoboskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U AUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydyenue paszHoOOpasus MEJNKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBbHHK, HA CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKoCcUCTeMy (Ha TMOJie WM B TEIIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas o0Oojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTue npeacrasieHuit o ouocdepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. JKupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAaHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

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

JdemoHncTpanumn

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

Tabnuuel u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B Hpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPHWHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmocnocobonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no cocmoAHuro O0moenbHvIX 6uU008 u IKocucmem. OcHogbl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBeiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMBbl IO OHOJOTUH
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCSI PYKOBOJICTBOBATHCS B CBOEH
NESATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TMPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3OBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI TIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B CIWHCTBE YYEOHOM U BOCIUTATEIBHOW JEATCIIBHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA W
YBOKEHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHoro mpenvera «buomorus»
JIOJIKHBI OTPAXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMHUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMH 00yUYaAOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA W TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ pa3HBIMHU YOEKIECHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIEHUS] K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJIepKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, CBOO PoauHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBJICHHE W
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €r0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

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

4) 3cTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPY1d, OOIECTBEHHBIX OTHOILIECHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JTIMUYHOCTH;

5) ¢usnyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIIOJICHWE TUTMEHUYECKUX TMPaBUJl U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

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

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTEepCTBa, TpyAoto0ue;

TOTOBHOCTh K AaKTUBHOW JIECSITEIHPHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TAKYIO ICSTEILHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccud ¢ Peanu30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJi€, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHUOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble MpPH HU3YYCHUU OHOIOTUH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJI  TOBEAEHUA B  IPUPOJE,
HaIlpaBJICHHBIX Ha COXPAaHEHUE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
IKOCHCTEM, OroCchepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEJ  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTrHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTHYECKHE
MOCJIECTBUS MPEANPUHUMAEMBIX JEUCTBUN U MPEJOTBPAILATH UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECCKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa NeATeNbHOCTH AKOJIOTHIECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUICCKOMN MEATEIHHOCTH IKOJIOTHICCKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHSI MKy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUS e€ poju B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAaHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPoOJIeM
COXPaHECHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU IS COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUsT HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JIaHUE TCPCIICKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peniaTb  pPecypcHble  MPOOJEMBl  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOIHBIX PECYpCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUHU OUOJOTHYECKUX 3HAHUM B IEIAX
MOBBIIIEHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIHMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoiu
IIpU U3y4eHUU OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh IOJydaeMble 3HAHUS [JJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MECHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOTYUYEeHUS IOCTOBEPHBIX BHIBOJIOB;

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

OCO3HAHHE IIEHHOCTH HAYYHOUW MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIIBCKYIO ACATEIHPHOCTh WHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHIO U
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHWUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIE M1 (DOPMHUPOBAHUST MHUPOBO33PEHUSI OOYHAIOUIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (pakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHHe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCaJIbHbIE YyueOHble JeWCTBUsA (TI03HABAaTE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COIIMAJIbHOM KOMMETEHIMM OOyYarouIuxcsi; CHOCOOHOCTh
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUS W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMAJIbHOM MPAKTUKE.

B pesynbprare wW3ydeHWs OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpazoBanus y oOydaromierocss OyayT cOpMHpPOBaHBI TMO3HABATEIIHHBIC
YHUBEPCAJIbHBIC yUYeOHBIC JICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
NENUCTBHS, PETYISTUBHBICE YHHBEpCalIbHbIE Y4eOHBIC JEHCTBUS, COBMECTHAsI
JEeSITEIIBHOCTb.

MeranpeaMeTHble pe3yJbTaThl OCBOSHUSI IPOTrpaMMbl CPEIHETOo O0OIIero
00pa3oBaHus TOJHKHBI OTPakKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH MO3HABATEJbLHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JTJOrHUYecKHe JedCTBHS:

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

UCITOJIB30BaTh TMPHU OCBOCHHWM 3HAHUU MPUEMBI JIOTHYECKOTO MBINIICHUS
(aHanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCUpUKaIIA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpeNeNIATh 1EeNH JACATEILHOCTH, 3ajaBas MapaMeTphl W KPUTEPUHU HUX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATSIHBHOCTH C TTOCTABICHHBIMH LIEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKUE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUN
YKWBOU IPUPOBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHS (MHIAYKTHBHBIC, JEIYKTHBHBIC, 10
aQHAJIOTHH), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTPHBAEMBIX
SIBIICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

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



TaKkK€  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSAX PEabHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JICATEIBHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCTRIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HMHTEPHpPETalUH, NPEOOPa30oBaHUI0 W NPHMCHCHHIO B Yy4YeOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh M (OPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BATENbHOM
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaXOAWTh apryMEHThl JUIs J10Ka3aTelbCTBA
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIE B XOJE€ pEIICHHS 3aJayd  pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JIEHUCTBUS B IPOPECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IO3HABATEIBbHYIO M TPAKTUYECKYIO OO0JIacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 3a/1a4H, JOMYCKAIOINE aJTbTePHATUBHBIC PEIICHHS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOUYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMs, HAYYHO-TIOMYJIAPHON JUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX Oa3ax MaHHBIX, B VHTepHETE), aHaIU3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3azay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiorndyeckoi umHMOpMaALME: TNPUMEHATh XUMHYECKHEe, (U3NYECKHe U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgBiageHne yHUBepPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHHU IO CYIIECTBY OOCYKITaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCUTEIBHO BBINOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIUN APYTMX yYaCTHUKOB
Jajiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEIANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIIOJIb30BaHHEM
S3bIKOBBIX CPEJICTB.

2) coBMeCTHAas esITeJIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJbHOU
paboThI U peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C y4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJIIEKTHUBA,;



IIPUHUMATh  LI€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacupenensaTh poid € YYETOM MHEHHMH YYaCTHHUKOB, OOCYXJaTh pPE3YJIbTAaThl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
oOLIuMi pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE TNPOEKThI, OLEHUBATH WJAEH C IMO3HUIUH HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKONW 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYalUSX, IPOSBIIATh TBOPUECTBO U BOOOpaKEHUE, ObITH UHUITUATUBHBIM.

OBiaeHne yHMBEPCAJIbHBIMH PEryJATHBHBIMH AeHCTBUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHUS JUISl BBISBICHUS MpoOJieM M UX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUSAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPUPOE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaALUSIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEOYTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €r0o, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO ILIUPOKOH SPYAULNH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJI€Th  HABBIKAMHU  TO3HABaTEIbHOW  pedJeKCHMd KakK  OCO3HAHHS
COBEPIIAEMBIX JECUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHHM, HCMONB30BaTh NPUEMBI pedieKCUU NIl OIEHKH CUTYyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPHHMMATh PEIICHHUS 10 MX
CHUKEHUIO;



NpPUHUMATh MOTHUBBl M AapryMEHTBbl APYIMX IMpPU aHaJU3€ pe3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYIHX HA OIMIHMOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKaHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodunbHOro  oOyueHus  oOydvarommxcst  Ouosormn. OHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHHM, BUBI JEATCIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalnusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHBI I10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUDA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apYOCKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronue OUOJIOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJIEHHUS, PACIICIIICHUS, YUCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOMN M3MEHYMBOCTU H. . Basuiosa), IIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BHPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX U YEIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEJIOBEKAa, OMOJIOTUYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, Mel03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIILHOTO Pa3BUTHSA,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICCTBUS T€HOB, T€TEPO3HCa, HUCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(YHKIHMSIMH, CTPOSCHHEM KIETOK pa3HBIX TKaHEW W WX (QYHKIUSAMH, MEXIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHUH, >KMBOTHBIX M 4YEJIOBEKa U WX
(GYHKIHSIMH, MEXKIYy CHCTEMaMH OpPraHOB W WX (QYHKIHAMH, MEXKIY dTalaMu
oOMeHa BelIeCTB, dTallaMu KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBFHOTO PAa3BUTHS, TEHOTHUIIOM M (HEHOTHUTIOM, (EHOTHUIIOM H
(dakTopamu cpeapl OOUTaHUS;

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

YMEHHE HCIOJIb30BATh COOTBETCTBYIOUIME apPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0KA3aTeJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTHYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISTh MPUYMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMBbIMH OMOJIOTHYECKUMH MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBITIONHATh J1a0OpaTOpHBIE M MPaKTHUYECKHE padoOThI, COOJII0IAThH
paBuia Ipu paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, TPOBEPATh MUX IKCIECPUMEHTAIHLHBIMU
cpeacTBamMu, (GOopMyIUpysS Lelb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJYyUYEHHBIC
PE3YNbTATHI U ICNIaTh BHIBOBL;

YMEHHE Yy4yacTBOBAaTh B Y4€OHO-HCCIIEOBATENbCKON paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  MOJYYCHHBIE  pe3ylbTaThl Ha  yYEHHYECKHX

KOH(EpEeHITHSX;
YMEHHE OIEHWBATh OSTHUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCICIOBAHUN B
obmactu  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTU B 00JlacTU OUMOJOTUM, MEAUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHbIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIECH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJM OHOJIOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MUpa, B IO3HAHWU 3aKOHOB TIPUPOJBI M PEHICHUU HKOJOTUUYECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BAHMS, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIIEHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTUH;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeieHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOMOJIAraloNIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUI, JKOcHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CUHTETUYECKAsE TEOPUS IBOJIIOINH), YUICHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHuUsx 3BoJironuu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3aponsimeBoro cxoacrsa K. M. boapa), npaBuna (munumyma HO. JluGuxa,
9KOJIOTUYECKON MHUpaMUIbl SHEpPruM), TUmotesbl (rumore3a «Mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrOo  IO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTUYECKUX MCCIECOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIACNATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT' O otbopa, aJIONATPUYECKOTO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIIMU HAa T€HO(POH T TIOMYJISIUH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YePEIOBAHUS HAMPABICHUIN
ABOJIOLIMM, KPYTOBOPOTA BEUIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY [MPOIECCAMHU HBOJIIOLUH,
JBIKYIIUMU CUJIAMH AaHTPOIIOT€HE3a, KOMIIOHEHTAMH PA3JIUYHBIX SKOCHCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpele OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOINIOT€HHBIX U3MEHEHUM B DKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIs JOKa3aTeIhCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIWMOCTH COXPAaHCHHS MHOTO0Opa3us BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

YMEHHE pelIaTh OMOJIOTHYECKUE 3a/1aUH, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYYCHHBIX PE3YJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEJIb WMCCICIO0BAaHUSA, AaHAJIU3UPOBATH IOJTyYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B y4eOHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HA  YYCHUYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX M CIOCO0axX MpPeaOoTBPAIICHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayimier mpodeccHoHaTbHOM
JESTENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
POMBIIIJIEHHOCTH, YTAyOJsaTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYIOIIEH  mpodeccun W TPOJOIIKEHUE
OMOJOTUYECKOTO 00pa30BaHUsI B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 buonorus kak Hayka
2 JKuBbie cucTeMbl U UX U3yUEHUE
3 buonorus knetku 0.5
4 X¥UMHU4YECcKasi OpraHu3anus KIeTKN 10
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nungopmanus u 9 0.5
peanu3zanus e€ B KIETKe
JKW3HEHHBIN LUK KIETKA 6 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 1.5
10 Pa3zmHOXeHuE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HAaCIEACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MOB 4 1
16 buoTexHonorHs U CHHTETHYECKAass OMOTIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| 3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
MukposBontonus U €€ pe3yabTaTbl 14 2
MakponsBotonust U €€ pe3yabTaThl 6
[TpoucxoxaeHue U pa3BUTHE KU3HU HA
4 15 1.5
3emiie
5 [TpoucxoxaeHnue yeaoBeKa — aHTPONIOT€HES 10 1
DKOJIOTHS] — HayKa O B3aMMOOTHOILICHUSIX
6 OPraHu3MOB M HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYyKarollen cpenou
7 Opranusmsl 1 cpeia 0OUTaHUS 9 1.5
8 DKOJIOTHS BUJIOB M MOMYJISIIHI 9 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanpHas 3KocHCTEMA 6
11 UYenoek u OKpyxaromas cpeaa
12 Pe3epBHOE BpeMst
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero HU3yYeHHUs o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| buonorus kak KOMIUIEKCHAs! HayKa U KaK |
4acTh COBPEMEHHOT0 O0IIecTBa 04.09.2023
2 X i 1
WBBIC CHCTEMBI H X CBOWCTBA 06.09.2023
3 Vv 1
POBHEBAs OPTaHU3AIIHS JKUBBIX CUCTEM 07.09.2023
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. |
Kiterounas teopust 11.09.2023
MeTo1bl MOJIEKYISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTrueckas padboTa
5 «/3ydeHne MeToI0B KJIIETOYHOH OMOJIOTHH 1 0.5
(xpomarorpadusi, snexTpodopes, ’ 13.09.2023
muddepeHnnanbHOe EHTPUPYTUPOBAHUE,
[11IP)»
6 X i 1
UMUYECKHI COCTaB KIETKU 14.09.2023
7 MunepanbHbIe BeUIECTBa KIETKH, UX |
Ouonoruyeckas polib 18.09.2023
Opranudeckue BeIIecTBa KJIETKH — OENKU.
8 JIab 0 06 1 0.5
aboparopnast pabota «OO0HapykeHue 20.09.2023
OEITKOB C TIOMOIIIbIO KaY€CTBEHHBIX




peaxkuuin»

CoiicTBa, K1accupuKanys u GyHKIHIH

ABUKCHUA HUTOINIA3Mbl B PACTUTCIIBHBIX

9
0eKoB 21.09.2023
10 Oprannydeckue BenecTBa KIeTKH —
YTJIEBO/IbI 25.09.2023
1 Oprannydeckue BemecTBa KIeTKH —
JIUATINATBI 27.09.2023
Hyxneunossie kucnorsl. JJHK u PHK.
2 JlabopaTtopHnast pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCIICHHBIX U3 ' 28.09.2023
KJIETOK Pa3JInYHbIX OPraHU3MOBY
13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD) 02.10.2023
Cexsenuponanue JJHK. Metoapl
14 T€HOMMKH, TPAHCKPUIITOMUKH, 04.10.2023
MIPOTEOMUKHU
15 MeTopl CTPYKTYPHO# OHOJIOTUN 05.10.2023
16 Tunsl kinetok. [IpokapuoTuueckas KieTka 09.10.2023
CrpoeHune 3yKapuoTUYECKON KIIETKH.
17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0.5 11.10.2023
KJIETOYHOI MeMOpaHbI»
18 [ToBepXHOCTHBIN anmapar KJIETKH
12.10.2023
OnHomMeMOpaHHbIE OPraHOUIBI KIETKH.
19 [Ipaktuyeckas padora «M3yuenue 0.5 16.10.2023




KIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHIPUH, IacTu bl JlabopaTtopHas
pabota «MccrenoBanue mia3mMosn3a u
JETNIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

18.10.2023

21

HemeMmOpanHble OpraHou bl KJIETKU

19.10.2023

22

Crpoenue u QyHKIUU Aapa

23.10.2023

23

CpaBHI/ITeJ'IBHaSI XapaKTCPUCTHUKA KIICTOK
sykapuort. JlabopaTopHast pabota
«M3yueHune cTpoeHUs KIETOK Pa3IMyHbIX
OpPraHU3MOBY

0.5

25.10.2023

24

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTaboM3Ma. Tumner oOMeHa
BemecTB. JJaboparopras paboTa
«M3ydyeHne KaTanTuTHYECKON aKTUBHOCTH
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WIH
KaTaJiasbl)»

26.10.2023

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOuHOTO MeTabonusma. JlabopaTopHas
pabora «M3yuenue hepMEeHTaTUBHOTO
paciuernyeHus MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

06.11.2023

26

benku-akTUBaTOpHI U OENKU-UHTHOUTOPBI

08.11.2023

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

09.11.2023




28 doTocuHTE3 13.11.2023
Xemocwunres. Jlaboparopras pabota
29 «CpaBHeHue npoieccoB GoTOCUHTE3a U 0.5 15.11.2023
XEMOCHHTE32»
AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHas pabora
«CpaBHEHHE MPOIIECCOB OPOKEHUSI U 16.11.2023
JIBIXQHHST
a1 AspoOHBIE OpraHU3Mbl. JTaIbl
SHEPTEeTUUECKOro 0OMeHa 20.11.2023
DHeprus MeMOpPaHHOTO IpaineHTa
32 npotoHoB. Cunre3 AT®: pabora
HEOTOHHOIZ ATCD-CI/IHTaSBII) 22.11.2023
33 Peakuym MatpudHOro CMHTE3a 3.11.2023
34 TpaHcKkpUNIIUS — MaTPUYHBIA CHHTE3
PHK 27.11.2023
35 Tpaucnsauus u e€ rarnbl 79.11.2023
36 KomupoBanue amunokucnot. Ponb
pubocoM B OuocuHTE3€e OeIKa 30.11.2023
37 Opranuzanus reHoMa y npoKapuoT U
3YKapuoT 04.12.2023
18 MounekynspHble MEXaHU3MBbI SKCIIPECCHH
TEHOB y DYKapuoT 06.12.2023
39 Bupycbl — BHekJIeTOUHBIE (DOPMBI KU3HU 0.5
u obsiuratHele napa3uThl. [IpakTrueckas 07.12.2023




pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

40
JKUBOTHBIX, PACTCHUHN 11.12.2023
41 HanorexHosioruu B OMOJIOTHN U MEIUITUHE 13.12.2023
42 Marpuussiii cuare3 JTHK 14.12.2003
Xpomocowmsl. JlabopaTtopHast paboTa
43 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 18.12.2023
MUKpOTpernapaTax»
44 Jlenenve KINeTKH — MHTO3 20.12.2023
Tunsl kieTok. KapruoknHes u HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenune
45 0.5
MHTO3a B KJI€TKaX KOHYMKA KOPEIIKa JTyKa 21.12.2023
(Ha TOTOBBIX MUKPOIIPENapaTax)
46 JKW3HEHHBIN LUK KIETKA 75.12.2023
47 Perynsuus »kM3HEHHOTO LIMKJIA KIIETOK 27 12.2023
48 OpranusMm Kak €JMHOE LIEJI0e 78.12.2023
49 Tkanu pacrenuii. JJaboparopnas pabota 0.5
«M3ydeHne TKaHeH pacTeHUI» ' 08.01.2024
TKaHM )KUBOTHBIX U YEJIOBEKA.
50 JlaGopatopHas pabota «/3yueHue TkaHen 0.5 10.01.2024
KUBOTHBIX)»
51 Opranel. CHUCTEMBI OPTraHOB. 0.5




Jlaboparopnas pabota «/3yueHue opraHoB
I[BETKOBOT'O PACTCHHUSD)

11.01.2024

52

Onopa Tena opraHu3MoB

15.01.2024

53 JIB>KeHME OpraHu3MOB 17.01.2004
54 [Intanue oprann3zMoB 13.01.2024
55 [Tutanue MO3BOHOYHBIX KUBOTHBIX.

[InmeBapuTenpHas cucTeMa 4enoBeKa 22.01.2024
56 JlpIxaHue opraHu3MoB 24.01.2004
57 JIpIxanue mMo3BOHOYHBIX )KUBOTHBIX U

YeJloBeKa 25.01.2024
58 TpaHcnopT BEIIECTB y OPraHU3MOB 79.01.2024
59 KpoBeHnocHas cucrema no3BOHOUYHBIX

YKUBOTHBIX U YEJIOBEKa 31.01.2024
60 Brinenenue y opranusmMoB 01.02.2024
61 3amura y OpraHu3MOoB 05.02.2004
62 NMmyHHas cuctema uenoBeKa 07.02.2004
63 Pazgpaxkumocts u perymsmus y

OPraHu3MoOB 08.02.2024
64 ['yMopanbHas peryasuus 1 S3HI0OKPUHHAS

CHUCTEMA KUBOTHBIX U YEJIOBEKA 12.02.2024




65

®opMbl pa3MHOKEHUSI OPTaHU3MOB

14.02.2024
66 [TonoBoe pa3mMHOKEeHHE 15.02.2004
o1 Metios 19.02.2024
I'amerorenes. O6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JIaboparopHas paboTa
68 0.5
«M3yueHue cTpoeHus MOJOBBIX KIETOK HA 21.02.2024
TOTOBBIX MUKpOIIpenapaTax»
69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 22.02.2024
70 3akiiajika OpraHoB U TKaHEW U3
3apOJIbIIIEBBIX JTUCTKOB 26.02.2024
Poct 1 pa3zButue )XKUBOTHBIX.
JlabopaTtopHas pabota «BrisiBIeHHe
71 . 0.5
MPU3HAKOB CXOJCTBA 3apOIbIIIEH 28.02.2024
MTO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHuE 1 pa3BUTHE pACTCHUH.
72 JlaGopaTtopHnas pabota «CTpOCHI:IC OpraHoB 0.5 79.02.2024
Pa3MHOKEHHUSI BBICIIUX PACTCHHID)
73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TE€HETUKH KaK HayKU 04.03.2024
OcHOBHBIE TIOHATHS U CUMBOJIbI TeHETUKH.
74 JlaGoparopHas pabota «I[pOBO(I)I/IJIaVKaK 0.5 06.03.2024
00BEKT FeHEeTUUYECKUX UCCIIE0BAHUI
75 3aKOHOMEPHOCTH HacleI0BaHUs 0.5
IpU3HAKOB. MOHOTHOpUIHOE 07.03.2024




ckpemuBanue. [Ipaktiuueckas pabota
"N3yueHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeuIrBanus y Apo30Quisr”

HuTonornyeckue 0CHOBBI

76
MOHOTHOPUIHOTO CKpPEIIMBAHUS 11.03.2024
77 Ananusupyroliee cKpelBaHue.
Henonnoe nomunupoBanue 13.03.2024
JurnbpuHoe CKpelnBaHue.
[IpakTnueckas pabora «M3ydyenue
78 0.5
pe3ynbTaTOB JUTHOPUIHOTO CKPEIIHMBAHUS 14.03.2024
Yy Ap030QHITBI
79 [{uTonornyeckue OCHOBBI TUTHOPUTHOTO
CKpEIIMBAaHUS 18.03.2024
80 C
LETJIEHHOE HACJIEI0BAHNUE NTPU3HAKOB 20.03.2024
81 XpOMOCOMHasi TEOPHSI HACIEICTBEHHOCTH 21.03.2004
82 I'eneTuka nona 01.04.2004
83 T'eHoTHn Kak 1ejI0CTHAS cUCTEMA
03.04.2024
84 ['eneTnueckuii KOHTPOJIb PA3BUTHS
pacTeHuH, )KUBOTHBIX U YEJIOBEKA 04.04.2024
25 H3MeHunBOCTD NpU3HAKOB. Bubl
W3MEHUYUBOCTH 08.04.2024
M
86 onudUKaIMOHHAsS U3MEHYUBOCTD 10.04.2004
87 BapuauvoHHbIi psia ¥ BapUallMOHHAS 0.5




kpuBas. JlabopaTopHas paborta
«HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITUOHHON H3MEHIUBOCTH.
[TocTpoeHne BapualMOHHOTO psia U
BAPUALIMOHHON KPUBON»

11.04.2024

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass N3MEHYUBOCTD

15.04.2024

89

MYTaIII/IOHHaSI U3MCHYHNBOCTBD.
[IpakTnueckas paborta «Myrtanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

17.04.2024

90

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npouecca. JMUNeHETHKA U STTUT€HOMUKA

18.04.2024

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIU3 POJAO0CIOBHOM

0.5

22.04.2024

92

MeToabl MEMUITMHCKOU I'€HETUKU

24.04.2024

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH
reHeTHYECKUX 3a00JI€BaHUN YETIOBEKA

25.04.2024

94

OCHOBHBIE TIOHATHUS CEJICKIIUH.
Jlaboparopnas pabota «3yuenue copTos
KYJIBbTYPHBIX PACTEHUN U TIOPOJI JOMALTHUX
KUBOTHBIX)»

0.5

29.04.2024

95

MeTomp! CeneKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHne MeTo0B
CEJICKLIUU PACTCHUN

0.5

01.05.2024

96

Z[OCTI/I)KGHI/IH CCIICKIITUHN paCTeHI/Iﬁ u




KHUBOTHBIX. [IpakTnyeckas pabora 02.05.2024
«IIpuBUBKa pacTeHUI»
97 CoxpaneHue, U3y4eHHE U UCIIOJIb30BaHHIE |
FEHETUYECKUX PECYPCOB 06.05.2024
buoTexHoorus Kak Hayka u 0Tpacib
98 B 0 1 .
npou3BoicTBa. [IpakTuueckas pabora 0.5 08.05.2024
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U
99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKOIH |
ounosioruun 09.05.2024
100 X 1
POMOCOMHasI ¥ TeHHAsI HHKCHEPHS 13.05.2024
101 M 1
EIUITUHCKIE OMOTEXHOJIOTHI 15.05.2004
102 PezepBHbiit ypok. [ToBTOpenue, |
000011IeHNEe, CUCTEMAaTH3als 3HAHUHI 16.05.2024
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlaGopaTopHas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatens. Ipdekr |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOIUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabota «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

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

21

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

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OCHOBHBIE ATaIIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3UCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHast CUCTEMa OPTraHUYECKOTO
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKeJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PAKTOPOB B aHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YelIoBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHune MEeToJJ0B KOOI MUYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue 3KOJOTMYECKUX 3HaHUHN 115 |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIIeHHE 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHU»

57 Cpenbl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocodnerus 0.5
CEMSIH paCTEHUN K PACCEICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOpPEN U OKEAHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MHUKpO3BOIIOLUS U |
e€ pe3yabTaThD»

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

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «DKOJIOTUs — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TIPOTPAMME







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

* buonorus, 11 knacc/ bopoaun I[1L.M., demvmui I'.M., Cabnuna O.B.; noxg
penakuueit lymuoro B.K., JIpmvmmmina I'"M., AkiimonepHoe 00111ecTBO
«3narenscTBo «lIpocsemenue»

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyornio A.M. u
npyrue; noj penakuuent [laceunuka B.B., AkninonepHoe o6111ecTBO

«H?;}I&TGJILCTBO «HpOCBCIIICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

buonorus (yriny6nennsiii ypoens). Peanuzarus ®I'OC OO0 metoauyeckoe
BupTtyainbHblie 1a0opaTopHbie U TPaKTUYECKUE paboThl Ha YIIIyOJIEHHOM
ypOBHE OCHOBHOTO 0011ero oopazoanus (edsoo.ru)

nocobue ais yuautens.pdf (4).pdf

HNuTepakTuBHBIE METOIUYECKUE MAaTEPUAIIBI 11 METOIMYECKON TTOIIEPIKKU

oOpa3oBaTeIbHBIX opraHu3anuii (edsoo.ru)

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

interneturok.ru

resh.edu.ru

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