HOSACHUTEJIBHAS 3AIINCKA

[Iporpamma no yuyeO6Homy mnpeamery "buonorus" (maizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeaAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIE MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, SABISIOTCS CIOCOOOM
muddepennmanu  00y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeYUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeJHUM NpodecCUOHANBHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3AHHBIX C MpoQopueHTaruell 00yJaronmxcs U CTUMYJIHPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEHN, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyoaéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO pa3jellaM UM TeMaM, paclpelesieHde Mo Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana Cc y4ETom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro Tpoliecca,
BO3PAaCTHBIX OCOOCHHOCTEM oOydaromuxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps dYeMmMy IPOCMaTPUBACTCS
HANpaBJICHHOCTh Ha MOCJIEAYyIOIee pa3BUTHE  OHOJOTMUECKUX  3HAHUH,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHUI O 340pOBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTHH TakKe IMOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOY4YeHHUS U B
(GopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIHHOW  JEATEIBHOCTH
00ydJaromuxcss MO OCBOCHHIO COACPKaHUS OMOJOTHMYECKOTO O0pa3oBaHMS Ha
YpOBHE CpeAHero o61ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha



paclvpeHrue U yriyoJieHue 3HaHWil oOydaromuxcs O XUBOM IPHUPOAE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJIOTMM U OHOJOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuyenue yueOHoro mpeamera «buosorus»» Ha YriyOJIEGHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCS K MOCIEAYIOIEMY MOJYYEHHUIO
OMoJIOrM4ecKoro  o0Opa3oBaHUsi B By3aX M OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAep X aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUH  OO0y4aroIHUMHUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHUX pPa3/esioB OMOJOTMU Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3ButHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OaKTepusix, OpraHu3Me 4YeJloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS TPUKIAHOIO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XuMuu, reorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K H3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3allMH, BOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetl. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH |
OMONOTUN PA3BUTHSA, TEHETHUKUA U CEJICKI[UU, OMOTEXHOJOTUU M CHUHTETHYECKOMU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUS OOYYaIOMUXCSA MO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOnpiii  mpeamer  «buonorus»  mpu3BaH = 00ECHEYUTh  OCBOCHHE
o0y4arouMMucs: OMOJIOTHYECKUX TEOPUHM U 3aKOHOB, WIEH, MPUHLUIIOB U MPaBHI,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTUH, MPUKIAAHBIX aClIeKTaX OMOJIOrM4ecKux 3Hanuil. s
pa3BUTHS W NOJNJEPKAHMS HHTEepeca oO0ydaromuxcsi K OWOJIOTMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PAa3BUTHS
TOM WM WHOW 001acTu OWOJNOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaXKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJIcHNE  OOYyYaOIUMHCS  3HAHUSAMU O  CTPYKTYPHO-(DYHKITMOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
npo(ecCUOHaNbHON N1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOOpPY
y4eOHOT0 3aBeICHUS JJIsl TPOIOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHuUs.

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

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoreHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX HCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaIOIIUXCA C METOJaMH II03HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApHOH W
KJICTOYHON OWOJOTUH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHS, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTHHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UcclieloBaHUd B JabopaTopud W B npupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHue OOYYarOIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh M MCIOJB30BaTh OMOJIOTMYECKYI0 WH(POPMAIINIO; TMOIB30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATBHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMu YeJOBEUeCTBa; OIEHWBATH IOCJIEJCTBUS CBOEH ACSTENBHOCTH TIO
OTHONICHHUIO K OKPYXKaloIlel NpUPOIHON cpelie, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HECATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y O0yYarOIMINXCS WHTEIUICKTYadIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIaeMBIMU €10 TMpoOJeMamMu, METOAO0JOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNUA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHS] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U IIPOLIECCOB,;



BOCIIUTaHUE Y O0YJarONINXCS [IEHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBbHBIM €€ 00beKTaM U SIBJICHHSIM; (HOPMHUPOBAHHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHUN (COOMIOIEHNE NPaBUJI IOBEIEHUS B MPUPOJE, OXPAHBI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUU COOCTBEHHOTO 3I0POBBS U 37I0POBbs
OKpYXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKU — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH KU3HEACATEIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIIOJIH30BAHHMS
OMOJIOTUYECKUX 3HAHUW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHME€  YCJIOBHHA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIEHUI0, B COOTBETCTBUU C
WHIUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero obuiero oopaszoBanus, coctaiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyUEHHs] OHOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTHYEeCKOro Oo0pa3oBaHUs B  OpraHU3alUSgX CPEIHETro
po(ecCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

O0s3aTenbHBIM YCIOBUEM NPU 00YYEHUH OMOJIOTUU Ha YTIIYOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJEHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00ydJaromuXxcss B BBIMIOJHEHUU MPOCKTHBIX M y4eOHO-HCCIIE0BATEIbCKUX PabdoT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHUAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OUoJOTUsl — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUs
Ouonornu.  buojornueckue  HaykM W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBsizaHHble ¢ Ouonoruel. 3HaUYeHHE OHOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepnanckuii, W. I1. 11aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTMU C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTh M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUYMBOCTh, POCT U pa3BUTHE.

YPpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasnIue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKH >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Martepuu. Hayku, n3ydaromre )XuBble CUCTEMBI HA PA3HBIX YPOBHSIX OpraHU3allvu.

N3yuenue xuBbIX cucteM. Metonbl Ouonmornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AaMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanupoBanme oskcnepumenrta. [loctaHoBka w
npoBepka runote3. Hynesas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl uCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuiel u cxembl: «OCHOBHBIE NpPU3HAKU JKU3HWY», «buomornueckue
cucrteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHMU3alNHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOW MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TIPOBEACHUS
HaAOJII0ICHUM, U3MEPEHMI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHHWE pPa3IUYHBIX METOHNOB MpPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

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

Meronbl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadusi, 371eKTpodope3, METOJ MEYEHBIX aTOMOB, auddepeHnnarTsHoe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNEeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopus pa3BUTUSA METOAOB MUKPOCKOIIUW.

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

IlpakTuyeckass paodora «/3ydeHue METOJOB KJIECTOYHOW OHMOJIOTUH
(xpomarorpadus, saexrpodopes, auddepeHMANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpPUTENS, pearcHTa, yd4acTue B CTPYKTYpPUPOBAHUHU
KJIETKH, TEIUIOperysiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pousib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnonaumMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTyphl O0enkoBOi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NeNTUaHAas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAA
cTpykTypbl. Jlenatypauusi. CpoiictBa ©OenkoB. Krnaccudukamusi  OeskoB.
buonoruueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapybl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
O6mmii 1aH cTpoeHHssT U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApodoOHBIE cBOMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMH
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MeMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mecrtonaxoxaenue u ouonorndeckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

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

CrtpykTypHas OGuoisiorusi: OMoxXxuMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CmMpyKmypul U QYHKYuLl 6UOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
OpeanuyecKull CuHme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHCcTpamuu

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

Huarpammel:  «Pacnpenenenre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEY.

Tabnmuuer u cxembl: «Ilepmonnueckas TabnHIla XUMUUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyIb», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKysl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATO».

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuUE.

JlabopaTopHasi padora «OOHapyxeHHe OCITKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccnemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GQyHKIUM KIETKH

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



CrtpoeHnue npokapuoTuyeckou kieTku. Kiaertounas cteHka OakTepuil u apxenu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHUoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpyKTypa —II1a3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIN
(nuddy3us, obneruénnas auddysus), aKTUBHBIM (NMIEPBUYHBIA W BTOPHUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora Hatpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomna3zma. [uto30me. [luTockenet. [[Bmxenne uurormiazMbl. OpraHouasl
kiaeTkd. OaHoOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUMU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHouA0B KiIeTKU. CTpoeHHE TpPaHYJISIPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxos ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHylispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos &
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckui,
JI. Mapeynuc). Ctpoerne u (YyHKIIMM MUTOXOHApUN H Tactuni. llepBuuHkle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTel. AkmuHogvle Muxkpoguiamenmol. MBpIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleuHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKPOTpyOOUKHU
nutoriasmel. LleHTpuons. benku, accoyuuposannvie ¢ MukpoguiameHmamu u
muxpompyooukamu. Momophvle 6eaku.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerii 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa sidepHoti obonouku 6 mumose. AHoephbiil
Mpancnopm.

Knerounsie BxiatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KJIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHHWEe  pacTUTeNbHOM  KIeTKu», «CTpoeHHe
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OO6opymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass padora «/3yueHHe CTpPOEHUA KJIETOK Pa3JIMYHBIX
OpPTaHU3MOB.

IIpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue mia3MoiiM3a W JICIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIJIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BellecTB M NpeBpallieHNe JHEPITUU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIM M TETEpOTPOHBINA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrnedeHue KiIeTku: mnpeBpamenune ATD B
OoOMEHHBIX TIporeccax. DepMEHTAaTHBHBIM XapaKTep peakIui KICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoKcueeHHbll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
dotocunTe3a. CBeToBas U TeMHOBas paspl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IlpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, >KeIe300aKTepuH, CepoOAKTEPHUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

AnaspoOHbIe opraHm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUe, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUH B
mporieccax Ononorndeckoro okucieHus. [ukmuyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. nepeus membpannoco epaduenma npomornos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

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

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

JlaGoparopHass pabora «l3ydeHue  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanas3bl)y.

JlabopaTopHass paGora «/3ydueHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIbHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIporiecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXaAHUS.

Tema 7. HacneacrBeHHass uHGOPMALNUSA M peaM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue amunHokucinor. Pois pubGocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmaeienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKApHOT. Perynsuus akTUBHOCTH I'€HOB Yy MNpPOKapHOT. ['hmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMEeHHBIX
MPOLIECCOB B KieTKe. KileTouHbIl roMeocTas.

Bupycsl — HekieTounble (OpMBI )KU3HU B 00JIUraTHBIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pedepmasa, UHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pacTenuit. CIINJ[, COVID-
19, counanbHble 1 MEIULIMHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUx OanHvlx. Hanomexunonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 0ocmasKu 1eKkapcme.



JdemoHncTpanumn

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

Tabmuipl u cxeMbl: «buocunTte3 Oenkay, «['eHeTnueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTnuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounslii uuki, ero mnepuonbl W perymsuus. HWartepdaza u muTo3.
Oco0eHHOCTH TpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKUH (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JAHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTapHOCThb,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUTUIOWJHBIA U
rariouAHbId  Ha0Opbl  XpoMocoM. ['omonorununbie  Xpomocombl. [losmoBbie
XpPOMOCOMBI.

Henenue knetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nutokuHe3. buonornueckoe 3HauCHUE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemast KieToyHas
rubesnp — arnomnTo3.

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

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJTbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

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



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

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

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

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

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

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BM)KEHHME MHOTI'OKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucreMma. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Tra3a |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosoctHoe u
BHYTPUKJIIETOYHOE muuIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KMUBOTHBIX. OTIENbI
NUIIEBApUTEIBbHOrO Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTeiapHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JIpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTULl U
MIeKonuTaromux. Perymnsmus npixanus. J{prxarenbHbie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru KkpoBooOparieHus. DBOJIIOIHOHHBIC
YCJIO)KHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwiagenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpenusi 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MbI PaOOTHI OPTaHOB BBIICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMu. Bbelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue u (hyHKUHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpPBI
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUBL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema uesnoBeka. KieTouHslil u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYHUTET. Teopusi KiIoHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

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

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCIO0KHEHUE CTPOEHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIEKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlecTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuu

[Toptper: U. I1. I1aBinos.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIC
Bojopociiny, «baktepun», «lIpocteiimue», «Opranbl IBETKOBBIX PACTEHHII»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «IDHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHHUTETY, «KuI1euHonoa0CTHRIE, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOE€HUE THUJPHDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkwy», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuiy», «HepBHas — cuctema
Miekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl OJHOKICTOYHBIX
OpraHMW3MOB, MUKpOIpENnapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIECTHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUSI PACTEHUM,
pacuierieHus Kpaxmasa u OeJIKOB MoJl JeHCTBUEM (PEPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB 10 M3MEPEHUIO KU3HEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTeIbHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IuYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoKeHUe M pa3BUTHE OPraHU3MOB

@®opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojsioBoe. Buasl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAaHUE.

[TonoBoe paszmuHoxxkeHue. I[lonoBbie KIETKW, Wik rameThl. Meio3. Craauu
Mmeiosa. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cMbIcCi
Mel03a M TO0JIOBOro mpouecca. Melo3 M €ro MeCcTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKe€3Bbl.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00HA U3 2NABHBIX NPODOIEM IMOPUOTOSUU.
Konyenyusi  mopgoecenos u modeanu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl — apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIMUTAIONINX. 3apOJbIIICBbIC JIMCTKU
(ractpynsinusi). 3aKiiajika OpraHoB M TKaHEH U3 3apOoJIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCSd 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TIUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'e€HOB. BiusHue Ha SMOpPUOHANIBHOE pPa3BUTUE PA3TUUYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. Pa3Butue ¢ wmetamopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojorndyeckoe 3Hauye€HHE NPSIMOTO U HENPSIMOTO



pa3BUTHS, UX PACHPOCTPAHEHUE B MpUpOJE. TUIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliui POCTa KUBOTHBIX U yenoBeka. CTaiuu MOCTIMOPUOHAIILHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esoBeka. [leproabel oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrnYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmnop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE M PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHUE CEMEHHMU.

MexaHu3MBbl pEeTyJsIMA OHTOI€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmumel U cxeMmbl: «BereratuBHoe pasMHOXeHHE», «Tumbel Oecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIAOMOHaAb», «Pa3zMHOXEHHE IBIJICHBI»,
«Pa3MHOXeHNEe TUAPBDY, «Melo3», «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaJuu OHTOreHe3ay», «lIpsiMoe u
HEMpsMOe pa3BUTHE», «Pa3BUTHE MaNCKOro Kyka», «Pa3BuTue capaHumy,
«PazButne NATYHIKA», «J/[BOHHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX PACTCHUN,
«CTpoeHHE CeMSH OJHOJOIBHBIX U JIBYINOJIBHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKWM3HEHHBIM LUK
NArOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMAaTO30M0B, MOAENb «LIMKI pa3BUTHUS JIATYILIKN.

JlaGoparopHasi padora «l3yueHue CTPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopnas pabora «CTpoeHHUE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoOB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbriosa, H. 1. BaBunoBa, A. H. benosepckoro, I'. /I.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCHUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbl ~ TE€HETUKH:  TUOPUIOJIOTUYECKUM,  I[UTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKpEITUBAHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaenss — 3aKoH
eAMHO00pa3ust rudpUI0B nepBoro nokoieHus. [Ipasuno nomunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacUIeIUIeHUs] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaeAOBaHUs.
Pacuiernienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHiens1 — 3aKOH HE3aBHCUMOTO
HacleloBaHWsA  Npu3HaKoB.  lluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHUS.

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

I'eneTnka nmona. XpoMOCOMHBIM MEXaHHU3M OINpPEAEICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [lmenoTponust — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuieau3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX TE€HOB.
Kommniementaprocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuter 1 cxemsl: «IlepBoiii u BTOpo# 3akoHbl Menaens», «Tpetuit 3akoH
Meunnens», «AHanu3upymollee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUE,
«CuerjieHHOe HacjeOoBaHWE NPHU3HAKOB Yy aApo3oduibly, «['eHeTuka momay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN aIennu3M», «B3anMoIeiCTBUE T€HOBY.

OGopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUST M paCHICIUICHUST NPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTpallMd CLETUIEHHOTO HacCJEJOBAHUS MPU3HAKOB, CBETOBONM MHUKPOCKOII,
MHUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

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

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICACTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBaAHUU
Moau(pUKAITMOHHON M3MEeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpoiicTBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

['enotunuueckass n3MeHUYNBOCTh. CBOMCTBA FT€HOTUIMMYSCKON M3MEHYHUBOCTH.
Bupl reHOTHTIHYECKOM H3MEHUUBOCTH: KOMOWMHATHUBHAS, MyTaIllMOHHAS.

KombOunaTuBHasT WM3MEHYMBOCTh. Mel03 M IMOJOBOW TIPOIlleCC — OCHOBa
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3Ho00pa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE U  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX pPSJI0B B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYUMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHUYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

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

Tabmumer w cxembl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MEHYHUBOCTHY, «KombOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3»,
«OnnogoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



OO6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHU,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

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

IIpakTuueckass pad6ora «Myrtanuu y gapo3odusibl  (HA  TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  4YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUUECKHUI. CoBpemMeHHoOe ONpeAeICHUE re€HOTHINA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a00eBaHUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIE
O0one3HH 4YenoBeka. boJle3HM C HACHENCTBEHHON MpepacnoyioKeHHOCTHIO.
3HayeHUEe MEAUIMHCKONW T'€HETUKH B MPEAOTBPAIICHUU U JICUCHUU TE€HETUUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYECKOro rpy3a». DTUYECKUE aCIEKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TMOBBINIEHHON UYYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUecCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHCcTpamuu

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesoBekay, «I'eHeTndeckue 3a00eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUUsA. 3apoXKJICHHUE CEJIICKUMU U JOMECTUKAIUU.
Yuyenne H. W. BaBunmoBa o lleHTpax TNpPOUCXOXKIEHUS U MHOT000pa3ms
KYJIbTYPHBIX pacTeHUW. Ponp cenekiuu B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#xuBOTHbIX. CopT, mOpoaa, IMmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wm3MeHuumBocth H. WM. BaBuioBa, ero 3HadeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. VCKycCTBEHHBIH OTOOp: MacCOBBIM U
WHAUBUYaIbHBIN. DTarbl KOMOMHAIIMOHHOMN CCIICKIIUU. HUctwiTanne
npousBoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma MOTOMCTBAa ¥ OTOOP O TEHOTUTY ¢ omoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThI.
PannannoHHBIN M XUMUYECKUA MYTAareHe3 Kak MCTOYHUK MYTallUil y KYJIbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PpPEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 mosmyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3alys.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, WM MHOpuauHr.  HepoacTBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecrutonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIUU PACTEHUM U )KUBOTHBIX. «3enénas
DesONIOYULY.

CoxpaHeHne U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKAX poOJIMYed I8 CO3/laHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU PeCcypPCamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICAOBBIX HCUBOMHBIX
8 YeJsAx YIyuuleHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

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

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIAECHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSOB B HACJIEACTBEHHOM M3MEHUYUBOCTH,
«Metoapbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGoparopHasi padora «3ydyeHre METOJIOB CEJIEKIIMN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JIOCTHKEHMS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, MJIEMEHHYO bepmy,
COPTOUCHBITATENIbHBIN yYacCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaToOpuIo
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThl, UCHOIb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHBIE M TKAaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEeXHONIOTHA:  XJIEOOMEeUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeNME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi U MHCTPYMEHTOB LEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYHUPOBAHHs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOLIUECcs B PUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pAacTeHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aliss ©U  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue TaljiOMAOB B CEJIEKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SE€P KIETOK.
Texnonocuu 0300p06IeHs, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi W TEHHas MHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHblx JJHK. Cozdanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue OuotexHonoruu. [loctrenoMuas nudposas meaununa. T1LP-
IUarHocTuKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McHoiab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHHUS KOMIUJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHU3MOB
¢ynkmonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «HMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOu3BOACTBEY, «KieTounas nunxkeHepus», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonryyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

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

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuik BO3HUKHOBEHUS
napeuHu3Ma. JKu3Hb U Hay4yHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIiIbI 3BOIIOIMY BUI0B o Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUSI OpPraHM3MOB, HACIEJICTBEHHAs M3MEHUYMBOCTb, Oopnba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouojorus. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanuun

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

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HOpMHUpPOBaHUS
npucrnocoOJieHnid y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyta mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «@opmbl O0OpHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpasue KyJIbTypHBIX (opM
KammycTb», «I1opobl TOMaITHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema COOTHOIICHUS JBIXKYIIUX CHJI OSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eAuHuIla 3BOJIOUUU. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOr0 pa3sHOOOpas3ws W CTPYKTYphl momyssiuid. M3meHneHnue
reHooHJa TOMYJSIMM KaK d3JEMEHTapHOE »SBOJIIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (AKTOPhl (ABUXKYIIHME CHUJIbI) SBOJIONUU. MyTallMOHHBIH
npouecc. KomOuHaTtuBHass u3MeHYUBOCTh. [Ipeiid reHOB — ciydyailiHbIe
HEHANPABJICHHbIE HM3MEHEHHUS 4YacTOT aiienedl B momymisamusx. O@dekr
ocHOBatens. Jgpgpexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpaszusn: npuyunsl u cieocmsus. llposenenue s¢pgpekma Opetigha 2enos 6
bonvuwux u  manvlx  nonynayusx.  Mwurpanuu.  M3omsmus  TOMYJISIIHN:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIYKTUBHAS).

EctectBeHHbIii 0TOOp — HampaBisomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMUN, pa3pbIBAIOIINI
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocOOIEHHOCTh  OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBeHHME — MpUCHOCOONEHWH y  opraHu3MoB.  Apomopdo3bl U
uauoananrtanuu. [lpumepsl mpucmnocoOaeHuit y opraHu3MoB: MOP(HOIOTHYECKHE,
dusnonornyeckue,  OMOXMMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kiaoueBo Qaktop BugooOpaszoBanud. Ilytu u
CITIOCOOBI BH1000pa30BaHMUS: aJIJIONATPUYECKOE (reorpaduueckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIONAU3AIIMS,
rubpuanzanus). JJmuTeasHOCTh YBOMIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUS OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponp »BoMOonMOHHOW OWOJOrMM B pa3pabOTKE HAyYHBIX METOJO0B
coxpaHeHHs1 6mopa3zHooOpa3usi. MUKpPOIBOJIOIUS U KOIBOJIOIUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHncTpanumn

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

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHUYMBOCTHY, «llomynsiuonHas
CTPYKTypa BHla», «CxeMa mposBieHus 3akoHa Xapau—BaitnOepray, «/[Bmwxymiue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSALUA CeBaHCKOM (openny,
«l'eorpadmyeckas M3ONSALUS  JUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIBI
naypckoi», «IlomynsiroHHbIE BOJIHBI YUCICHHOCTH XUIIHUKOB U KEPTB», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«MHnycTpuanbHbii MenaHu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexaaromnias OKpacka KUBOTHBIX),
«Dusnonoruueckue anantanuny», «llpucrnocobreHHOCTH OpraHu3smMoB U eé
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa3OBaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHUHHUID,
«[Tonurmonasl pacteHuit», «KamycTHo-penedHblii THOPHIY.

O6opynoBaHue: repdapun pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOICHUM, dYydena NTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 0Opa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OPraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IEIECO00Pa3HOCThY.

JlaGopaTtopHass paGora «CpaBHEHHE BHIOB IO MOPQPOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus U €€ pe3yJbTaThl

Metoasl u3ydeHHs MakposBoiouuu. [lareoHTonornueckue  MeETOAb
u3ydeHus: odBomonuu. llepexomupie  ¢GopMbl W (PUIOTEHETHYECKHE  PSIIbI
OpraHU3MOB.

buoreorpadudeckne meronsl uszydeHus sBomonuu. CpaBHeHUE (GIIOpHI H
dbayHbl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emun. Buabi-
SHIEMHUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METOJbl H3yUECHHUS
sBOMIONIMK. ['eHeTHyeckre MeXaHW3Mbl JBOJIIOIMA OHTOTEHE3a U TMOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OpTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHue  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBONIOIUU. [IpuHyun cmenvr yHKYuULL.
Heob6patumocTs 3Bostoniuu. AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJTIOIUH.

JdemoHcTpanumn

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

Tabmunpl 1 cxembl: «DUITOTCHETHYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnodutey,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«Penmukth»y, «HavanpHble cTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l JaBHbBIE
HaIPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJIIOIIUNY.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYISDKA HCKOMAaeMbIX OCTaTKOB
OpPraHW3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble THUNOTE3bl NPOUCXOXKICHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepMmusi. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEpPKEHHE onbITaMu D.
Penu, JI. Cnannanuanwu, JI. [lactepa. [IpoucxoxaeHue >ku3Hu 1 aCTpOOHOITIOTHS.

OcHOBHbIE JTaIbl HEOPraHUYECKOU DBOJIIOLIA Y. [InanerapHas
(reonoruyeckasi) dBOJIONUSA. XHMHYECKas dBOTIONHMSA. AOHOTCHHBIM CHHTE3
OopraHuyeckux BemiecTB W3 Heoprannyeckux. Ompir C. Mumnepa u I'. HOpm.
OO0pazoBanue mnonmuMepoB U3 MoHOMepoB. KoarepBarnas rumore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIx. XonaeitHa, reHeThuYecKasi TuroTe3a
I'. Mémnepa. PubGo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydyeHus. VckomaeMble OpraHUYECKHE
octaTku. ['eoxpoHosmoruss u e€ wmeroabl. OTHOcUTENbHAsE U a0OCONIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30Hbl, 3Pbl, IEPUObI, FSTTOXH.



Havanpnuble stambl opraHudeckor 3BOJrOLMU. [losBiIeHME ©  ABOMIOLMUA
NEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKM KaK aHaJOr MEepPBbIX Ha 3emile COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHUE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOUMU BBICIIMX pacTeHHl. OCHOBHbIE apoMop(do3bl
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUW W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHU.

OcHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Benjickas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBbie Xop/oBbIe )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIHUX U
ntul. [lpuniun xmodyeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie MO 3paM U MEpUodaM: apxei, MPOTEPO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIUMaTta M
reoJIOrM4ecKux mpoueccoB. llosiBneHWe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKHE KPHU3UCHl pouuioro. [IpuuuHel u
CJIEICTBUSL MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHM KPU3HUC, €ro
ocobennoctu. [IpoGrnema coxpanenus 6nopasHooOpas3us Ha 3emiie.

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

JdeMoHCTpanuu

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

Ta6mumpe! u cxeMbl: «Cxema omnbita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CaMo3apokJIeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl  HEOPraHMYECKOW  H3BONIONUNY»,  «['€oXpoHONIOrHYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYecKor HBOIOIMNY, «Cxema o0pa3oBaHUsl SYKApUOT
nyTéM cuMmOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHue BHUpYyCay,
«Apomopdo3sl  pactrenuit», «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOroKnIeTouHble BOJOpOCINY», «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHUi», «(Cxema pa3BUTUA KUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmuey, «KuIlIeUHOMOTOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItune», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXeuckou spey, «Pa3zBuTHe )XKU3HU B IIPOTEPO3OUCKON dpey, «Pa3BuTue XKU3HU B
[AJIEO30MCKOU 3pe», «Pa3BuThe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTue XU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyela NTULl U 3BEPEN,
KOJJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHasi  padora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepey.

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

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUM
Pa3HBIX OTHEIIOBY.

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

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTUH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelloBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHbIE TEOPUH.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHIECKHE, (br3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKI€HNE U KOMILIEKC
CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTI'HAJIBHOU
CHCTEMBI.

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

OcHOBHBIE CTaaWM aHTpOIOTeHe3a. PaHHME YenoBeKoOOpa3Hbie 00€3bSHBI
(IPOKOHCYIIBI) ¥ paHHUE MOHTHIBI — OOIIKE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUA OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mpemensl  Adpuku. YemoBek relmenbOeprckuii  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HeaHAEePTaIbCKUN
KaK BHUJ JIOJEH XOJIOJHOTO KjiauMaTa. YenoBEeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM 4EJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TaseoreHeTnka u MajIeOreHOMHMKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeKka. EcTecTBEHHBI OTOOp B MOMYJIALMIX
yesioBeka. MyTaluuMOHHBIM mnpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeiid reHoB, mMurpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bonelime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTopuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHEeTe.
EnuncTtBO  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacu3Ma.
[IprcniocoONEeHHOCTh YeIoBeKa K pa3HbIM YCJIOBHUSM OKpY)KAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexauciuuruinHapaele  MeTtoAsl B (u3uueckoil  (OMOJIOrHYecKoi)
AHTPOIIOJIOTHHM.  OBOJIOUMOHHAS ~ AHTPOIOJOTUA U MAJCOaHTPOIOJIOTHS
YEJIOBEUYECKUX NOMYJALMN. bruoconuanbHble UCCIEAOBAaHUS IMPUPOJIBI YEIOBEKA.
HccnenoBanne KOBOIIOUUH OMOJIOTMUECKOTO U COIMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

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

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YellOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3ey,
«PyIMMEHTBI ¥ aTaBU3MbDY, «JIBUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJIIOLIMOHHOE
IpEBO  4eJoBEKa», «ABcTpanonuTtek», «YenoBek  ymenblil», «YemoBek
OpAMOXOIAIINIY, «JleHncoBckuii yenoBek» «Heanaepranbupl», «KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITarbl HBOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MUA]OJOTHYECKUMU U OUOJCHCKHMMHU CIOKETaMU TIPOMCXOXICHUS YeI0BEKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
LIMMIIaH3€, MOJEIN TOPCA MPEIKOB YEIIOBEKa.

JlabopaTopHass pabora «l3yueHne o0cOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSA3aHHBIX C MPSIMOXOKICHUEM.

IIpakTuueckas padora «3yueHre SKOJIOrMYECKUX aJanTaluil 4eI0BEKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apok/ieHrne u pa3BuTHE dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3amaun
sKoJoruu. CBsI3b 3KOJIOTUH C APYTUMU HayKaMHU.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHWE B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TTI00aTBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHWUW JUIL  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
DKOJIOTHYECKOHN KYIbTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

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

Tabmuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skomorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpelb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

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

Abuotnueckue ¢akropsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTOoNEepUOaU3M.

Temmepatypa Kak »dKoJorHUeckuid ¢akTop. JlelicTBue Temmeparypsl Ha
opraHu3Mmbl. [loMKnIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit ¢aktop. IlpucmocobieHus pacteHUd K
MoJIepKaHui0 BoJMHOTO Oananca. Kmaccudukanuss pacTeHUid MO OTHOIICHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K U3BMEHEHHUIO BOJHOIO PEXUMA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, TTOYBEHHAs,
rIyOMHHAasT ~ TOAMOYBEHHAs, BHYTpHOpraHu3MeHHas.  DHU3UKO-XUMUYECKUE
O0COOEHHOCTH cpell OOuTaHus OpraHu3MoB. [IpucrmocoOJeHusT OpPraHu3MOB K
YKW3HU B Pa3HBIX Cpelax.

buonornueckue putmbl. BHemiHue u BHyTpeHHHE putMmbl. CyTOYHBIE U
roauyHbie puTMbL. [IpHcnocO0IEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsiTHE © KU3HEHHOW (dopme.
XKusznenusie GOpMbI pacTeHUM: JE€pPEBbsI, KYCTAPHUKH, KyCTAPHUUKU, MHOTOJICTHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KHUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlI. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOK03 U ero ¢opmel. [lapazutusm, xooneparus,
MyTyajau3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxyieOHnuecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  (opuueckue, ¢adpudeckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUU IS CYIIECTBOBAHHMS OPraHU3MOB B Cpele
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl uw cxembl: «Okojorudeckue (axkroper», «CBETOBOW CIEKTpY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKWUBOTHBIC», «DU3MOJOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpeabl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHuit», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«IKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapazutusmy», «Konkypenuus», «Cumomo3y,
«KomMeHcamm3m».

O6GopynoBaHue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pACTEHUs, TepOaprHl U KOJUICKIIMH TETIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHuii, oTHOCSIUXCA K Turpodutam, kcepoduram, mezoduraMm, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PpACTEHWH M JKUBOTHBIX, OO0JaJaoMMUX YepTaMu
NPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHM JKH3HU, TepOapuu u
KOJUICKIIMM PACTEHUU W YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BbISBICHHE MPHUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISHUU. [Monynsiiust  Kak
Oouonornyeckas cucreMa. Poib HEOJHOPOAHOCTH CPenbl, GU3HUECKUX OApbEPOB H
0COOEHHOCTEWM OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKA3aTEAW MOMYJALMU: YHUCIEHHOCTb, IUIOTHOCTb,



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

DKOJIOTHYECKas CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJIAIUU.
JluHamuKa momyisAuMu U €€ peryiaauusa. bUOTHYECKUH IMOTEHUMAI IOIMYJIALUU.
MoaenupoBaHue TMHAMHUKA NonyJsinui. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUAH.
KpuBbie BbDKMBaHUs. Perynsiuss YUCICHHOCTH TOMYJALUN: poJib (PaKTOPOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJOTMUECKON HUIIE BHaa. MectooOutaHnue. MHoromepHas
Mojzenb 3Kojormueckor Humu Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUILIM.

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

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

JdemoHcTpanumn

[Toprper: [x. Y. XaTunHCOH.

Tabmumbsl M cXeMbl: «DKOJIOTUYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonynsuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMun», «Mogenb s3kosorndeckort HumM k. M. XatuuHconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KUBOTHBIX.

JlabopaTtopHas  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUION.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBA3u MEXIy
OopraHM3MaMH B OMOIICHO3E.

OkocucteMa kKak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckne ypoBHu. Tpoduueckue I1enmum W CceTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBBI U Wbl B 3KOCHCTEMaxX. KpyroBopoT BEMIECTB U MOTOK YHEPTUU
B 9KOCHUCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOPOIYKIMSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HamnpapiieHHBIC 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBudHBIC U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUSA Ha
cykueccun. KinnmakcHoe coobiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTB.



[Ipuponubie 3KOCUCTEMBI. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Paznuuus
MEXK/1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAUYCHNE arPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpuxamopos (Kirouegvix
8U008) 8 yHKyuoHUposanuu skocucmem. [lepeHOC PHEPTHHM W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3JICHCTBUIA.

Mexanusmul 8030eticmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CcyOOp2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THs MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdemoHcTpanumn
[optper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocucTeMa

MIMPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jiecay, «DyHKIMOHAIbHBIE
TpynIbsl OPraHu3MOB B 3dKocucTeMe», «KpyroBopoT BemecTB B HKOCUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAA)», «IKOJIOTUUECKAs MUPAMUJIA YUCEI»,
«JKoynoruyeckass nupamua OrMoMacch», «IKOJOTHUECKas MUpaMuia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBieHuE Jeca mocie
noxkapay, «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopHas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYpCHsl B TUIIMYHBIM OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHHK, HA CYXOJIOJIbHBINA MM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUsi B arpodKOCHCTeMy (Ha TMOJjie WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

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



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu 6uochepst u e€ coctan. JKupoe
BEIECTBO OHOC(hephl U €ro (PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl O6uochepbl. OcobeHHOCTH OHOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsiTue o Ouome. OCHOBHBIE OHOMBI CYIIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJUCTBEHHBIE JIeCa, CTENH, CABAaHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (hYHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepoma B mpuposae», «KpyroBopor kuciopoga B Hpupoje»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymmny, «Knumarnueckue
nosica 3emam», «Tynapa», «Taiira», «Cmemannasii gecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U oKkpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MNpUYUHBL. Bo3zaeiicTBue uenmoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacaele xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Bboranndeckue casibl ¥ 300JI0THYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME M COXpaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emiau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPWHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowjeli u
KOHKYPEeHmOocnocoonoi snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00CmMyn K
ungopmayuu no cocmoAHuro O0mMOenbHuLIX 6uU008 u Ikocucmem. OcHogbl



IKopeaburumayuy dKocucmem u cnocob6og 6O60pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl  u  cxeMbl:  «3arpsi3HeHHE  atMoc(epbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBeiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAeNIN yIpaBIIeMOr0 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 OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3YyIbTaTOB OCBOCHMS MPOrpaMMBbl IO OHOJOTUH
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENCIICHUIO, Haluyue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yeneHanpasienHoe paszeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATULUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOECH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAOTCS
B EIWMHCTBE Y4YeOHOM U BOCIUTATEIBHOW JEATEIIbBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULMH JIMYHOCTH, NATPUOTH3MA W
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHoro mnpenvera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM T[EHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTU B MPOLIECCE pean3allid OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaIaHCKOT0 BOCTIUTAHMS:

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

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



TFOTOBHOCTbh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEHICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ1ay, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUAMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COIePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOU IrPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBA OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOO PoanHy, CBOM $3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJIOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJIOTMM B IIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTteuecTtsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHHUSA:

OCO3HAaHME TYXOBHBIX IEHHOCTEN POCCHUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOrO OyAYLIETO;

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

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUYECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE YMOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;



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

MOHMMAaHWE U pealu3alus 3J0pOBOTO W 0Oe3omacHOro o0pa3za KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATAA W OTAbIXa, peryaspHas Quznyeckas
aKTUBHOCTb), O€pEeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3MUYECKOMY U NICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAaHWE I[IEHHOCTH TMpaBUJl UHAMBUIYAJIBHOIO U  KOJUIEKTUBHOI'O
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIIO/IEH;

OCO3HAHME MOCIEACTBUI M HENPUSTHUS BPEAHBIX MPUBBIYEK (yrmoTpebdseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

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

TOTOBHOCTh K AKTHMBHOW JI€ATEbHOCTH TEXHOJOTMYECKOM U COLMAIbHON
HAIpPaBJICEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHATH TAKYIO €ATEIbHOCTD;

UHTEpEC K pa3nyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymel mnpodeccud ©  Peaiu30BbIBATH
COOCTBEHHBIE )KU3HEHHbIE TUTAHBL;

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

7) 3K0JIOTHYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKHU II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS DKOJOTMYECKON KYyIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUI IJIs
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJI00AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelLIeHHS;

CHOCOOHOCTh HCHOJb30BaTh NpUOOpeTaeMble MPU HU3YUYEHUU OHOJIOTHHU
3HaHMSI W YMEHUS I[IpU pPEHIEHUH Npo0JIEM, CBS3aHHBIX C PALMOHAJIbHBIM
IPUPOJIONIONB30BaHMEM  (COOMIOJIEHMEe  TpaBUJ  TOBEAEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpPaHy BUJOB,
aKocHUCcTeM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpPEd  OKPYKAIOMIEH
NPUPOJTHON cpele, YMEHHE MPOTHO3UPOBATH HEOIArONMPUATHBIE 3KOJIOTHYECKHE
MOCJIEICTBUS NPEANPUHUMAEMBIX AEHUCTBUI U IPEIOTBPAILATH HX;

HaJM4HUEe Pa3BUTOIO HKOJIOIMYECKOTO MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpHI,
OIbITa NesTeNbHOCTU IKOJIOTMYECKOM HaIpPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI MU B II03HABATEIbHOM, KOMMYHHKATUBHOM M COLIMAJIBHOU



MIPaKTUKE, TOTOBHOCTH K yYaCTUIO B MPAKTUYECKOMN NEATEIBHOCTH IKOJIOTMUYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHUS:

c(OpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYpbl Kak CpeICcTBa
B3aMMOJCHCTBHS MEXKIY JIIOJBMH U TTO3HAHUS MHPA;

NoHMMaHHe creunduku OHUONOrMM Kak HayKH, OCO3HaHusi €€ poju B
(OopMHUpPOBaHUHU PALMOHATIBHOIO HAyYHOTO MBILIUICHHS, CO3JaHUM LEJIOCTHOTO
npesiCTaBleHus 00 OKpYXKaloIleM MHpEe Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOmecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUU NpodsieM
COXPAaHEHUS IPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IUBUIU3ALINMU:
oOecriedeHnsT HOBOTO YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHNOCOOHBIX pelaTh  pecypcHble  MpoOIeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJa U3 II00aTbHBIX YKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PAMOHAIBLHOMY
UCMOJIb30BAaHUIO HPUPOJIHBIX PECYPCOB U (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAaHHOCTh B MOJYYEHHMM OHOJIOTMYECKUX 3HaHUM B LeiX
HOBBIIIEHNs OOLIEH KyJbTYypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOW I'PaMOTHOCTH OOydaroumuxcs, GopMUpYyeMOil
IIPU U3YUCHUN OMOJIOTHUH;

[OHMMaHUE CYIIHOCTH METOJI0B MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCIOJb30BaTh IIOJIy4aeMble 3HAaHUS Ui aHaiau3a |
OOBSICHEHUSI SIBJICHUM OKpY’KAIOIIEro MUpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4yHBIX (DakKTOB U
MMEIOIINXCS JAHHBIX C IIEJIbIO MOJYY€HUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTHYECKHE 3HAHUS IS
peleHus mpobyieM B pealibHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHUE LIEHHOCTH HAYYHOW J[EATeIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOEKTHYIO M UCCIIEI0BATENbCKYIO EATENbHOCTh MHIUBUIYaJIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HaHHM MO OHONOrMH B
COOTBETCTBHH C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbDI

MeranpenmMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHUSI MHUPOBO33PEHUS OOYUYaAIOIIUXCS



MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKAIOIIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa H CHEIU(PUKY METOIOB IO3HAHUS,
HCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHd, SIBJICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIA (DaKT, MPHUHIINI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeIOBaHNE,  HAONIOJICHWE, HW3MEpPEHHe, OKCIEPUMEHT U  JpPYyTHe);
YHHUBEpCAJIbHbIE yueOHbIE JCHCTBHS (TMO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIIMH OOYy4YaromMXCs; CIHOCOOHOCTD
oOy4arommxcs UCTIOTB30BaTh OCBOGHHBIC MEXIUCIUTUTMHAPHBIE,
MHUpPOBO33PCHYECKHE 3HAaHWS W  yHHUBEpcalbHbIe Yy4YeOHbIE JCHCTBHS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynprare wu3ydeHus OHWOJOTHMM Ha YPOBHE CpETHETO OOIIero
oOpa3zoBanus y oOyuvatouierocs OynyT cGhOpPMHpPOBaHbI  IO3HABATENbHbBIE
YHHUBEpCAJIbHBIC YUeOHBIC JICUCTBUSI, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yUCOHbIC
JCHCTBHS, PETYISATUBHBIC YHUBEpCAlIbHbIC YYeOHBIC JCHCTBHS, COBMECTHAs
JESITeILHOCTb.

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS TPOTPAMMBI CPETHETO OOIIero
00pa30BaHUS OJIKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHBIMU NM03HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCUpUKaIlU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNsITh eI JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHHUS, COOTHOCUTD PE3YyJIbTAaThl AEATEIbHOCTU C IOCTABJICHHBIMU LEJISAMU;

UCIIOJIb30BaTh OMOJOTHYECKUE TOHITHUS A 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOIBI M 3aKITIOUCHUS;

NPUMEHSTH CXEMHO-MOJIENIbHBIE cpenctBa IS IpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIIEHUH B M3y4aeMbIX OMOIOrMYECKUX OOBEKTax, a
TAaKKe  MPOTHBOPEYMH  PA3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJIEMBI C yU4ETOM aHajan3a MMEIONTUXCS
MaTepHATbHBIX K HEMAaTepUAIbHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJIsIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIIbHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH paboOTy B  YCIOBHSX pEalIbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX POOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U TPOEKTHOU JI€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus npodsieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY MOMCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABl JIEATEIBHOCTH MO TMOJYYEHHI0 HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 W TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX U COIIMAIbHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUI MBIIUICHUS, BIaJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3zoBaTeIbHOU
JESTENBHOCTU U )KU3HEHHBIX CUTYalUsX;

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

aHAIM3UPOBATh TIOJIYYEHHbIE B XOJE pEIICHHUs 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B IPOPECCUOHATIBHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO M TMPAKTUUYECKYIO O00JacTH
KU3HEEATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIE WJEH, MpEUIaraTb OpUTrMHAIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOLNE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ ungopmanueii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJAPHOM JUTepaType, OHOJOTHYECKHX CJOBapsAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
MHGOPMAIUIO PAa3TUYHBIX BUAOB M (HOPM MpENCTaBICHUS, KPUTHUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEIPOTUBOPEUYHUBOCTb;

(opMyIHpOBaTH 3aMpPOChl U NPUMEHITh PA3JIMYHbIE METOABI IIPU MOUCKE U
otOope Ouonornueckoil MHGOpMaLMU, HEOOXOIUMOMN ISl BBITIOJIHEHUS] YU4eOHBIX
3azay;



MpUOOPETaTh OMNBIT MCHOJIB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpPY AKTUBHOI'O MCIOJb30BaHUS Pa3IUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeCTaBICHUS
Oounonornyeckoil nHbpopmauu (cxemMbl, rpaduKk, TUArpaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
Ouonornyeckoil HMHPOpMaUMEN: TPUMEHATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, abOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEACTBa
HaTJIsITHOCTH;

BJa/J€Th  HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOpMaIMH,
MH(GOPMAIIMOHHON 6€301aCHOCTH JTUYHOCTH.

OBiaeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU 1€iCTBUSIMH

1) o6menue:

OCYHIECTBIISITh KOMMYHUKAILIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJACHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YUUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpeacTBa OOIIEHUs, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs IPYTUX JIOACH, MPOSBISTh YBAXKUTEIHHOE OTHOIICHHE K COOECEe THUKY
U B KOPPEKTHOU popme GOopMyTHpPOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HMCIOJIB30BAaHHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eATeIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHJIHON W HWHJMBHIyaJIbHOU
paboThI IpU pelIeHUH OMOTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NPHU peLICHUH yueOHOM 3a/1a4H;

BBIOMpAaTh TEMaTUKy M METOJbl COBMECTHBIX JACUCTBUN C yu€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0r0 YieHa KOJJIEKTHBA;

OPUHUMATh LE€JIM  COBMECTHOM  JAEATENbHOCTH, OpPraHU30BBIBaTH H
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUKEHUIO: COCTABJATH IUIAH JIEHCTBHM,
pacupenensaTe poJiM C YYETOM MHEHHUH YYaCTHUKOB, OOCYXIaTh pE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KayeCTBO CBOET0 BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaHAbl B
oOLMi pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;



npejJiarath HOBBIE TIPOEKTHI, OIEHHUBATh UJAEHU C TO3UIUU HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATErMUYECKOE TMOBEACHUE B PA3IHYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PeryJATHBHbIMU JI€HCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIH30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBISBICHUS TpoOJeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYyAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUSIX W MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NEATEeIbHOCTH Y KU3HEHHBIX CUTYAIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH  pELICHUs NpodsieMbl €  y4ETOM
MUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUIH;

JIeaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKOH SPYIAUIINH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIHLHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABAaTEIBHOM  pEQIeKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, MCTOIB30BaTh MPUEMBI PeIICKCUU NIl OLEHKH CUTYyaIllMH, BhIOOpa
BEPHOI'O PELICHNUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

NPUHAMATh MOTHUBBI M apryMEHTHl JPYTUX TPHU aHaJIu3e pPe3yJbTaToOB
NEeATEeNbHOCTH;

3) mpuHsiTHE Ce0Os U IPYTrHUX:

NpUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIM3€ pPE3yIbTaTOB
NEeATEeNbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKHU;

pPa3BUBATH CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH APYTOro 4eJIOBeKa.



NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pPE3yAbTaThl OCBOCHMSI COJAEPKAHMUS YYEOHOro MpeameTa
«buonorusg» Ha yriayOnEHHOM YypOBHE OPHEHTHPOBAaHbI Ha oOOecredyeHue
npoduinbHoro  oOyueHus  oOyvarommxcst  Ouosmormn. OHM — BKIIIOYAIOT:
crenuduyeckue i OMOJOTUHN HAy4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM 1O
OCBOEHHIO, UHTEPIPETALMH U NPEOOpa30BaHUIO 3HAHUM, BUJbI NEATEIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. lIpenMeTHbie pe3ynbTaThl MPEACTABIEHBI IO
rojiamMm U3y4eHusl.

[IpenmeTHble pe3ynabTaThl OCBOEHUsI ydyeOHoro npenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U poJM OHOJOTUM B CHUCTEME
€CTEeCTBCHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPa, B
MO3HAHWM  3aKOHOB MPUPOALI W  pEHIeHUH TPoOJeM  palMOHAIBHOTO
IPUPOJIOTIONIHL30BAHMS, O BKJIaJIE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OuoJjoruu;

BJIQJICHME CHCTEeMOW OHWOJIOTMYECKHX 3HaHWi, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIararole OUOJIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusM, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAlHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHast Teopusi
HacieacTBeHHocTn 1. Moprana), yuyenus (H. M. BaBuioBa — o meHTpax
MHOTOOOpa3ust W TMPOUCXOXKACHHUS  KYJIBTYPHBIX  pPAacTeHMi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YHCTOThI TaMeT,
HE3aBUCUMOro HacienoBanuss [. Mengens, TOMOJOTMYECKHX PSIOB B
HacCJICACTBEHHOU N3MEHYUBOCTH H. n. Basusiosa), MIPUHIATIBI
(KOMILJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOAAMU HAYYHOI'O TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMUCAaHUE, W3MEpPEHHE,
HaO0JI0/ICHHE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYHIIECTBEHHBbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepwuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEIIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTEHHU, JKMBOTHBIX, 4YEJIOBEKa, MPOLECCOB KHU3HEIEATEIbHOCTH,
MPOTEKAIOIIMX B OpraHMW3Max PaCTeHUi, )KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MPOIIeCcCOB: 0OMeHa BemecTB (MeTadoNMm3M), TPEeBpaIICHUsT YHEPTUH, OPOKECHHSI,
aBTOTPO(HOTO U TeTePOTPOPHOTrO THUMOB MUTAHUS, POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, Mel03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO PAa3BUTHS,
Pa3MHOXKEHUSI,  WHJUBUAYAIIbHOTO  pPa3BUTHS  OpraHu3Ma  (OHTOT€HE3a),
B3aMMOJIEHCTBHSI T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;



YMEHHE YCTaHAaBIMBATh B3aWMOCBSI3M MEXIy OpPraHOMAAMH KJIETKH W HX
(GYHKIMSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHeW W HX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaM{ OpPraHOB y pPACTCHHM, >XKMBOTHBIX M YEJIOBEKA U UX
(GYHKIMSIMH, MEXIY CHCTEMaMH OPraHOB W HMX (YHKIHMSIMH, MEXAY STamaMu
oOMeHa BelIEeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IUKJIOB OPTaHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHSI, TEHOTUNIOM W (EHOTUIIOM, (PEHOTHUIIOM H
dbakTopaMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTIMYUTEIbHBIE MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE MCMOJb30BATh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KA3aTEeNbCTBA POJICTBA OPTraHW3MOB Pa3HbBIX
CHUCTeMaTUYECKUX TPy,

yYMEHHE peliaTh OMOJOTUYECKUE 3a]]a4H, BBISIBIISITH IPUIMHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIIEyeMbIMH OHOJIOTHYECKUMHU TIPOIIECCAMH U SIBIICHUSIMHU, JI€IaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHWH TIOJy4YEHHBIX PE3yIbTaTOB;

yYMEHHE BBITIOJNHATH JA0OpaTOpHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH WX OKCIEPUMECHTAIHHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJYYCHHBIC
PE3yNbTATHI U JENIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B yue€OHO-HMCCIENOBATEILCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYyYEHHbIE  pe3yJabTaThl HAa  YYCHHYECKUX
KOH(EepeHITUAX;

YMEHHE OIEHWBATh OSTUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUI B
obmacti  OWONOTMM W MEIUIUHBI  (KJIOHUPOBaHUE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABIEHHOE H3MEHEHHE T'€HOMa M CO3/IaHhE TPaHCTCHHBIX
OpraHU3MOB);

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESITeIbHOCTH B 00JaCTH OMOJIOTUH, MEAWLUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBCKOr0 XO034MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISTh MO3HABATEIbHBIM
WHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
NpOAODKEHHE OHOJIOTHUYeCKOro o0pa3oBaHUS B OpraHU3alUsIX CpPEIHEro
po¢heCcCHOHATIBLHOTO U BhICIIEr0o 00pa3oBaHUs.

[IpenmeTHbIe pe3yabTaThl OCBOeHHs yueOHOro mpeamera «buomorus» B 11
Kjlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWKA O MECT€ M POJIM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAyK, B (POPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHON
KapTUHBI MHUpa, B TO3HAHWHM 3aKOHOB MPHPOABI M PEHICHUH SKOJIOTHYCCKUX
npoOJieM 4YeNnoBEYeCTBa, a TAaKKe B PEIICHHH BOMPOCOB PAlMOHAIBHOTO
PUPOIOTIONB30BaHMS, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE,



OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJeNeHls] M TMOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouux OHOJIOrHYeCKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrMUECKHE TEOPHUH
(aBosrorinonHas teopus Y. JlapBuHa, CUHTETUUYECKAs TEOPHS SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 nyTsIX U HampaBieHusx 3Boonuu, B.1. Bepuaackoro — o
ouocepe), 3akoHbl (reHetuueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apopsimeBoro cxojactea K. M. bopa), npaBuna (munumyma HO. JluOuxa,
AKOJIOTUYECKON THupaMuIbl J3HEpPruu), runotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJlaMH  HAy4YHOTO  TO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOJIOIeHHE, JKCIIEPUMEHT), CIOCOOAMH BBIABICHHS U
OIICHKH aHTPOIIOTC€HHBIX U3MEHEHUI B TIPUPO/IC;

YMEHUE BBIACIATh CYIIECTBEHHBIE TIPU3HAKU: BHUJOB, OHOTEOIICHO30B,
HKOCUCTEM U Ouochepsl, CTAOMIM3UPYIOUIETo, ABMXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONATPUYECKOTO u CUMIIATPUUECKOTO
BUI000pa30BaHUs, BIMSHUS JBHXKYIIMX CHJI ABOJIFOIMU HAa T€HO(OH MOMYIISINH,
IPUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHus, YepeAOBaHMs HaAIPaBICHUM
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aUMOCBSI3M MEXAY IMpoIleccaMd HBOJIIOIUH,
JIBUKYIIMUMU CUJIAMHU aHTPOINOTE€HE3a, KOMIIOHEHTAMU Pa3jINYHBIX YKOCHCTEM H
PUCTIOCOOJIEHUSMH K HUIM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIMYUTEIbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJIGHHOCTh BUJIOB K cpejae oOWTaHus, aOMOTHYECKHX M OMOTHYECKUX
KOMITIOHEHTOB ~ DKOCHUCTEM, B3aUMOCBS3€Hd OpPraHu3MOB B  COOOIIECTBaXx,
AHTPOIIOT€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEU MECTHOCTH;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOUIME APTyMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIsSI JI0OKa3aTelbCTBA POACTBA OPraHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTAHUs, €IMHCTBA
YeJIOBEYECKUX pac, HEOOXOMUMOCTH COXpPAaHEHHUS MHOTO00paswsi BHIOB U
AKOCHUCTEM KaK yCIIOBHSI COCYIIECTBOBAHUS MPUPOIBI U YETIOBEYECTRA;

yYMEHHE pemiaTh OMOJIOTHYECKUE 3a/1a9H, BBISBIISTh MPUIMHHO-CIICJICTBEHHEIC
CBSI3M MEX]TY UCCIIETYEMBbIMH OMOJIOTHIECKUMH MPOIIECCAMH | SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YIbTATOB;

YMEHUE BBIMIONHATh J1aOOpAaTOpHBIE W TpaKTUYeCKue padoThl, COOII0JATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JTa0OPATOPHBIM 000PYOBAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCIEPUMEHTAIBLHBIMU
cpeacTBaMu, (GOpMYJIUPYsS 1elib HCCIEIO0BaHUS, aHAIW3UPOBATH IOJYYCHHBIC
pe3yAbTaThI U JeiaTh BEIBOBI,



yMEHHE YYacTBOBAaTh B yueOHO-UCCIEN0BATENbCKON paboTe Mo Ouosioruw,
OKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  Pe3yNbTaThl HAa  yUYEHUYECKUX
KOH(epeHUHUsX;

yYMEHHE OIICHUBATh TUIIOTE3bl U TCOPUHU O MPOUCXOXKICHUH KU3HU, YCTIOBEKA
¥ YeJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0ax MpeaoTBpaIleHUsS
r1o0aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyayiied mpodeccuoHanIbHON
JESATEIBHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, IPHPOIOIIOIH30BAHMUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SAWCTBA, MHUIIEBOMN
NPOMBIIIICHHOCTH, YIAyOJsATh IO3HABATEIbHBIM HWHTEPEC, HAINPABJICHHBIA Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOIIECH mpodeccHn ©  MPOJOIDKEHHUE
OHMOIOrMUecKoro 00pa30BaHUsI B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATBHOTO H
BBICIIIETO 00pa30BaHMS.



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

* buonorus, 10 knacc/ ITaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue;
noA penakuueit [Taceunnka B.B., AkiinonepHoe o0miectBo «M31aTenbcTBO

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 726242342903868691666490759959119263676517201 287
Bnageney Tureeea Hagwa Pu3asaHoBHa

OeicTevTened C18.09.2023 no 17.09.2024



http://www.tcpdf.org

		2024-09-19T06:47:15+0500




