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CuHXpOHU3UPOBaHHAs paboyas mporpaMMa 06a30BOTO U YrITyOIEHHOTO U3yYeHHS ITpeIMeTa
«buonorus» B 10-11 xmacce cocraBieHa Ha OCHOBE pabodeil MporpamMmbl CPEIHErO OOIIEero
oOpa3oBaHus Mo OMoJIOTHH (0a30BBIM YPOBEHB), COCTABIIEHHOW Ha OCHOBE DeiepaibHOTO 3aKOHA
or 29.12.2012 Ne 273-®@3 «O06 oOpazoBanmu B Poccwmiickoii ®enepanumn», TpeGoBaHuii k
pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbI CPEHETO 00IIero 0opa3oBaHus,
NpeJCTaBICHHbIX B DenepaibHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM CTAaHIAPTE CPETHETO
oOmrero oOpazoBanus, ¢ yuétom «KoHuenmuu npenoaBanus yueonoro npeamera «buosorus» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoit ®enepaunu, peaqu3ylOUMX OCHOBHbBIE
oOuieoOpa3oBarenpHble MPOrpaMMbl UM OCHOBHBIX MojoxeHuil IIpumepHOi mporpammsl

BOCIIMTaHUA.

NNOACHUTEJBHASA 3AITMCKA

OcHOBY MOAXO0JI0B K pa3paboTke MOJEIbHOW CHHXPOHH3MPOBAHHOHN palouell MporpaMMbl
COO mno 6uonoruu, K omnpeeneHuI0 oOuieil crpareru 0O0y4eHHs, BOCHUTAHUS U Pa3BUTHS
oOywaromuxcst cpeactBamMu  ydeOHoro mpeamera «buomorms» mms 10-11  kimacca Ha
0a30BOM/yray0J€HHOM ypPOBHE COCTaBWJIM KoHIenTyanbHbie mojoxkenuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKAHMS, PE3yIbTaTOB 00yUYeHUs U TPEOOBAHUHN K YPOBHIO
MOATOTOBKH BBITYCKHUKOB.

B cootBercTBUM C JaHHBIMHM TOJIOKEHUSMHU MOJIElbHAasi CHHXPOHU3UMPOBAaHHAs pabouas
nporpamma COQO ycraHaBiauBaeT o00s3aTelbHOE (MHBAPHWAHTHOE) NPEIMETHOE COJEpKaHue,
oTpe/ieNiieT KOJIMYECTBEHHbIE U KaUeCTBEHHbIE €r0 XapaKTePUCTUKN Ha Ka)KJIOM dTare U3ydeHHUs
npenMera, MpeAycMaTpuBaeT HPUHILMIBI CTPYKTYPUPOBAHUS CoAepxkaHUs; NaET NpUMEpHOE
pacrnpesneneHue Y4eOHBIX YacoB [0 TEMaTHMYECKUM paslielaM, PEeKOMEHIYeT MNPUMEPHYIO
MOCJIEIOBATEIbHOCTh M3YYEHUS OTHCNbHBIX TEM Kypca C Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKU YU€OHOIO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEN ydaluxcs
10-11 «kmacca; na€T METOAMYECKYH0 HMHTEPIPETAHUI0O Iee WM3y4eHHUsl mpeaMera Ha
06a30BOM/yriayO0NIEHHOM YPOBHE: COBPEMEHHBIX MPHOPUTETOB B CUCTEME CpPEIHEro O0OIero
o0pa3oBaHUs, COJIEPXKATEIbHON XapaKTEPUCTUKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHUS
OCHOBHOI 00pa3oBaTeNIbHOM MPOrpaMMbl CpemHero ooOiero o0pa3oBaHUs (JUYHOCTHBIX,
METanpeaIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHUAOB Yy4eOHO-MO3HABATEIBLHON NEATEIbHOCTH
y4eHHUKa 0 OCBOGHHUIO cojlepxaHus npeaMera. [lo BceM Ha3BaHHBIM MO3UIUSAM B MpOrpaMMme
coOrofieHa MPEeMCTBEHHOCTh € paboueil mporpaMMoil OCHOBHOTO 00Iiero o0pa3oBaHUs IO
ouonoru (i 5—9 kimaccoB 00pa30BaTENbHBIX OpraHU3aIuil, 0a30BbIi YPOBEHB).

JlanHasi mporpaMMa SIBJISIETCSI OPUEHTHPOM JUIsl COCTaBIIEHUS paboO4yMX MpoTrpamm, aBTOPBI
KOTOPBIX MOTYT TPEUIOKHUTh CBOM MOAXOJ K CTPYKTYPHPOBAHUIO M TOCIEI0BATEIBHOCTH
U3yueHHsl yyeOHOTO MaTepuala, a TakKe CBOE BUAECHHE OTHOCHTEIBHO BO3MOKHOCTH BBIOODA
BApUATHBHOW COCTaBISIONIEH cOAepKaHMS TpeaMeTa JOTOJHUTETbHO K 00s3aTenbHOM
(MHBapUaHTHOW) YacTH €ro CoJep>KaHusl.

KypcuBoMm B TekcTe mporpaMMsl BeIZieNIeHbI 31eMeHThl Llenu u 3anaun, [IpeameTHbIx

pe3ynbTatoB 1 CoaepikaHus yueOHOTO MaTepHaia, KOTOpbIe MPeICTaBIeHbI A U3yYEeHUs Ha
yriIyOJIEHHOM YpOBHE



OBLIAS XAPAKTEPUCTHUKA
YYEBHOI'O IIPEJIMETA «BUOJIOI' U51»

VYuebnsblil npenmet «buosorus» B cpeiHeM 001eM 00pa3oBaHUK 3aHUMAET BakHOE MecTo. OH
obecrieunBaeT (opMupoBaHue y OOy4aromMXCs MPEACTaBICHUH O HAyYHOW KapTHHE MHpa,;
pacuupsieT 1 0000111aeT 3HaHUS O )KUBOH MPUPOJIE, €€ OTINUNTENFHBIX TPU3HAKAX — YPOBHEBOU
OpraHu3alliil W DBOJIONMH; CO3MAET YCIOBHSA JMJISI: MO3HAHUA 3aKOHOB >KUBOW TPUPOIPI,
Gopmuposanus QyHKIUOHAIBHONW T'PaMOTHOCTH, HABLIKOE 3I0POBOTO M 0Oe3omacHOro obpasza
KHU3HH, YIKOJIOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHUS K YXUBOW IPUPOJIE U YEIIOBEKY.

bonbimoe 3HaueHne y4yeOHbI mpeaMer «buonorus» HUMeeT TakkKe IS pellieHus
BOCIIMTATENFHBIX W PAa3BUBAIOIIMX 3a/a4 CPEIHEr0 oO0mero oO0pa3oBaHMs, COLMATH3ALNN
oOyyaromuxcs. Vzyuenne Ononoruu Ha 6a30BOM/yTriyOIIEHHOM YPOBHSX 00ECIIEYMBACT YCIOBHS
st GOPMHUPOBAHUS MHTEIUIEKTYAIbHBIX, KOMMYHUKAIIMOHHBIX W MH(QOPMAIIMOHHBIX HaBBIKOB,
ACTETHYECKON  KYJNbTYphl,  CHOCOOCTBYET  HMHTErpalid  OHOJOTMYECKMX  3HAHWHA  C
MPEJCTAaBICHUSAMHI U3 IPYTHX y4eOHBIX MPEIMETOB, B YACTHOCTH, (DM3HUKH, XUMHUH U Teorpaduu.
Ha3zBanHbIe IOJI0KEHNUS O TpeTHA3HAYEHUH Y4eOHOTO TpeaMeTa « BHoJIoTHs COCTaBUIIA OCHOBY
TUTSL OTIPENIENICHUS! TIOAX0/I0B K OTOOPY M CTPYKTYPHPOBAHHUIO €0 COACPIKaHUs, IPEICTaBICHHOTO
B JIAHHOM IIporpamMme.

Otbop comepkaHust y4deOHOTO TIpenMmera «bHOJOTHS» OCYHMIECTBIEH C  TMO3UIMN
KYJIBTYpOCOOOPa3HOTO TMOJIX0/1a, B COOTBETCTBHH C KOTOPHIM OOyYaroImuecs: JOJHKHBI OCBOUTH
3HAHUS ¥ yMEHUS, 3HAYMMBIE [T (POPMHUPOBAHHUS OOIIEH KYIbTYPHI, OTIPEICISIONINE aJeKBATHOE
MOBEJICHHE YeJIOBEKa B OKPYXAIOIIEH MPUPOJHOHN cpene, BOCTpeOOBAaHHBIE B TMOBCEAHEBHOM
XKU3HU U TIpaKkTU4eckoil nestenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHMM 3aHUMAaroT
AIIEMEHTHI COJEP)KaHUs, KOTOpBIE CIy)KaT OCHOBOW Uit (DOPMHUPOBAHHS TPEICTABICHUH O
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHMHE MHMpa M IIEHHOCTHBIX OPHEHTAlMAX JMYHOCTH,
CIOCOOCTBYIOIINUX TYMaHU3AIIMN OHOJIOTHYECKOTO 00pa30BaHMsL.

CtpyKkTypHupOBaHHE COJIEpKaHUs yUeOHOTO MaTepHuasa B IPOrpaMMe OCYLIECTBICHO ¢ y4ETOM
IIPUOPUTETHOTO 3HAYEHUS 3HAHUI 00 OTIMUYUTENBHBIX OCOOCHHOCTSIX *KHMBOW NMPHUPOJBI, O €€
YPOBHEBOM OpraHU3alMy 1 9BOJIIOLUH. B COOTBETCTBHM € 3TUM B CTPYKType y4eOHOTro ImpeaMera
«buonorus» BbIIEICHBI CIEAYIOIUE COJepKaTeNbHble TUHUU: «buosorus kak Hayka. MeToibl
Hay4YHOro Mo3HaHus», «Kierka kak Ouosoruyeckas cucreMay, «OpraHusm Kak OMOJIOrHYecKas
cucrema», «Cucrema 1 MHOrooOpazue OpraHn4eckoro MUpa», «OBOJIOLMS KUBOW MPUPOJIBI»,
«OKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTH».

Yuebnuviti npeomem «buonocusy Ha yenyOleHHOM YpoHe HA CMYNeHU CpeoHezo o00ue2o
obpaszosanus 3aeepuiaem oOuoso02u4ecKoe 00pazoeanue 8 WKoie U OpUeHMUPOSan Ha pacuiuperue
u yemyonenue 3HaHUll 00YYAIOWUXCA O IHCUBOU NPUPOOe, OCHOBAX MONEKYVIAPHOU U KIemMOYHOU
ouonocuu, dImopuonocuu U OUONO2UU PA3BUMUS, 2eHeMUKU, CeleKyul, OUOMexHOI02UlU,
980NIOYUOHHO20 YYEHUSL U IKOJIO2UU.

H3yuenue yuebnoco npeomema «buonozusy ma yenybieHHOM YpoeHe OpPUEHMUPOBAHO HA
Nn0020MOBKY 00y4arOWuxcs K nociedyrowemy noayieHuo 6uoio2uyecko2o 0opa3oeanus 8 8y3ax
U opeaHusayuax cpeoHe20 npogeccuonanvho2o obpazosanus. OcHO8Y e20 coO0epICcaHUs.
cocmaensem cucmema OUONOSUYECKUX 3HAHUL, NOJYYEHHbIX HPU U3YYEHUU O00YYAIoUUMUCH
COOMBEMCMBYIOWUX CUCTEMAMUYECKUX pazoenos buonoeuu 6 ocHosnou wikone. B 10-11 xknacce
amu 3Hanusa nonyuarom passumue. Tax, pacuwupenvt u yenyonenvi OuoiocUdecKue 3HAHUSL O
PACMeHUsAX, HCUBOMHBIX, 2pubax, 6akmepusx, opeaHuzme uyenosexd, OOUWuUx 3aKOHOMEPHOCAX
JHCUZHU, OONOJTHUMENLHO BKII0UEHbl OUoNo2UYecKue C8e0eHUs NPUKIAOHO020 U HNOUCKOBO20
xapakmepa, KOmopbie MOJNCHO UCHONb308AMb KAK OpueHmupuvl 07 Nociedyiouje2o 6vlbopa
npogpeccuu. Bosmodxcna maxoice unmezpayusi OUOI02UYECKUX 3HAHULL C COOMBEMCMEYIOUWUMU
3HAHUAMU, NOJYYEHHLIMU OOYYAIOWUMUCA NpU  USYYeHUU @QUUKY, XUuMuu, 2eozpaguu u
MamemamuKu.

CrpykTypa mporpammsl ydueOHOro mnpeamera «buosnorus» 0a30BOro/yriyoaéHHOTO YpOBHS
OTpa’kaeT CHCTEMHO-YPOBHEBBIH M 3BOJIIOIMOHHBIN MOIX0/1bI K U3ydeHHUto Onosoruu. CoryiacHo
UM, U3y4al0TCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIS )KUBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3alliM, 3BOJIIOLMU OPraHUYECKOr0 MHUpPa Ha 3emile, COXpaHEHHs OHOJIOrHYEecKOTro



pasHooOpa3us miuaHetsl. Tak, B 10-11 ximacce u3y4aroTcsi OCHOBBI MOJICKYISIPHOM U KJIETOYHOU
Ouosornu, >MOPHOJOTUM ¥ OMOJIOTHMHM Pa3BUTHSA, TEHETHKH U CEJIEKUUH, OHOTEXHOJOTHH
Y CHHTETUYECKOW OMOJIOTHH; aKTyaTM3UPYIOTCS 3HAHUS 00YJarOIIUXCSl M0 OOTaHUKE, 300JI0THH,
aHaTOMHH, (PU3NOJIOTHH YEJIOBEKA.

Vueonvui  npeomem  «buonoeus»  npusean  obecneuumsv — 0coeHue  OOVUAIOUWUMUCA
OUOI02ULECKUX MeoPUll U 3aKOHO8, UOell, NPUHYUNOSG U NPABUIL, NeHCAUJUX 8 OCHOBE COBPEMEHHOL
ecmecmeenHO-HAYYHOU KAPMUHbL MUPA, 3HAHUL O CMPOEHUlU, MHO2000pa3uu U 0COOEHHOCHAX
KIemKU, Op2anuzma, Nonyiayu, OUOYeHO3d, IKOCUCMEMbL, O BblOAIOWUXCA  HAVUHBIX
OOCMUINCEHUSX, COBPEMEHHBIX UCCIEO08AHUAX 8 DUONO2UL, NPUKIAOHBIX ACNEKMAX OUONIOSULEeCKUX
sHanuu. Jna pazeumus u noodepicaHus uHmepeca oo0yuarwuxcs K Ouonocuu Hapsaody co
3HAYUMENbHBIM 00BEMOM MeoPemuU1ecKo20 Mamepudaid 8 COOepPICaHuU y4eOHo2o npeomema
«buonocusny npedycmompeHo 3HaKOMCME0 ¢ UCopueli CMAHOBIeHUs U PA36UMUsL MOU U UHOU
obnacmu 6uoI02UU, BKIAOOM OMEUEeCMBEHHbIX U 3aPYOEHCHLIX YUEHBIX 8 PeuleHUe BANCHEeUUUX
OUOIO2UYECKUX U IKOLOSUUECKUX NPOOTIEM.

HEJIN U 3AJAYU U3YUEHUA
YYEBHOI'O ITIPEJIMETA «bHOJIOI' U51»

Heab u3yvyenus: yueoHoro npeamera «buoorusi»— oBiajieHue 00yJarONTUMUCS 3HAHUSIMUA

0 CTPYKTYPHO-()YHKITMOHAILHOW OPraHU3alliy )KUBBIX CHCTEM Pa3HOTO paHTa M MPUOOpETCHHE

YMEHUN HCIIOJh30BaTh OTH 3HAHMS: JIJISl TPAMOTHBIX JCHCTBUN B OTHOIICHHH OOBEKTOB KUBOM

MPUPOJBI W PEHICHUS PA3JIMIHBIX JKU3HCHHBIX MPOOJIeM; 6 ghopmuposanuu unmepeca

K onpeoenénHol oonacmu npo@eccuoHanvbHol O0esimelbHOCMU, C88A3aHHOU ¢ Ouonozuel, uiu

K 8b100pY yuebH020 3a6e0eHuUst OJisi NPOOOAHCEHUS OUOIOSUYECKO20 0OPA30BAHUSL.

JlocTrkeHune 1enu u3ydeHus: ydyeOHoro npeamera «buosorus» obecrneuyuBaeTcsi perieHHeM

CIIEYIOIINX 3a/1a4 Ha 0A30M YPOBHE:

OCBOEHHE OOYyYaIOUIMMUCS CHCTEMbl 3HAHUN O OMOJOTHMYECKHUX TEOpHsX, YUEHHUSIX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiax, CIyXalluX OCHOBOM mis (opmMupoBaHUS
MIPEJICTaBICHUM O €CTECTBEHHO-HAyYHOH KapTHHE MHpa; O METOJaX HaydyHOTO MO3HaHWS,
CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKMBBIX CHCTEM DPAa3HOTO YPOBHS OpraHU3alluu;
BBIJAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEA0BAHUSIX B OMOJIOTHHY;

¢dbopmupoBanre y oOy4aroUIMXCs I[103HABATEIbHBIX, HMHTEJUIEKTYAIIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B IIpollecce aHallM3a IaHHBIX O IMYTSIX pa3BUTHS B OMOJIOTUN HAYYHBIX B3IJIS10B,
UJeH 1 MOJAX0I0B K M3yYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy OOydJarommuxcsi oOuieil KyabTyphl, (PYHKIIMOHAIBHON TPaMOTHOCTH, Pa3BUTHE
YMEHU OOBSICHITH U OLICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpa KUBOW MPUPO/Ibl HA OCHOBAHUU
3HAHWI U OTBITA, OJTYYEHHBIX MPU U3YUYEHUU OHOJIOTUH;

(dbopMupoBaHre y 00y4aromuXcsi YMEHUN WIUTFOCTPUPOBATH 3HAU€HHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKON AEITEIbHOCTH YeJI0BeKa, Pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIOBEKOM JKMBOW MPHPOJBI,
HeoOXomuMocTH OEpe’KHOTO OTHOIIEHUS K HeH, COOMIOJEHHS ATHYECKUX HOpPM MpH
MPOBEJICHUN OUOJIOTMUYECKUX UCCIIeI0OBAaHU;

OCO3HAHME IIEHHOCTH OHWOJIOTHYECKMX 3HAHWM [UIsl TIOBBIIICHHS YPOBHS SKOJOTHYECKOU
KYJIBTYpBI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpPUMEHEHHE TPUOOPETEHHBIX 3HAHWM W YMEHUH B TOBCEAHEBHOW >KM3HH JUISL OIICHKHU
MOCJIEJICTBUI CBOEH MEATENHHOCTH MO OTHOLIEHHIO K OKpYXKAIollell cpenae, COOCTBEHHOMY
3JI0pOBbIO; 000CHOBaHME U COOMIOICHNE Mep MPOPUIAKTUKH 3a00I€BaHUN.

Ha yenyonennom yposue:

O3HAKOMIIEHUE 00YYAIOWUXCA C MemoO0amu NO3HAHUS JHCUBOU NPUPOObLL. UCCIE008AMENbCKUMU
Memooamu OUONO2UYECKUX HAYK (MONEKYNAPHOU U KIEeMOYHOU Ouonocuu, 3mMopuonocuu
u buonocuu pazeumus, 2eHemuKu U cerekyuu, OUOMexHON02UU U CUHMEMUYecKol Ouono2ul,
NaneoHmMoNo2uu, KOA02UL); MeMOOaAMU CAMOCMOAMENbHO20 NPOBEOeHUsI OUOL0SUYECKUX




uccnedosanuii 6 Jjabopamopuu u 6 npupooe (HabaroOeHue, usmepeHue, IKCNEpUMeHM,
MoOenuposatue);

o61a0eHue  OOVUAIOWUMUCA — YMEHUAMU.  CAMOCMOSAMENbHO  HAXOOUMb,  AHAIUZUPOBAMb
U UCnonb308amv  OUONIOCUYECKVIO  UHGOpMAYUulo,  NOAL308AMbCA  OUONIOSUHECKOU
MmepMuHoNIo2Uell U CUMBOIUKOL, YCMAHABIUBAMb C8A3b  MedcO0y pazeumuem OUuoIo2ul
U COYUANLHO-IKOHOMUHUECKUMU U IKOIOSUHLECKUMU NpOOIeMamu yYeoseyecmsd, OYeHUusams
nocieocmeusi ceoell 0esimelbHOCmU NO OMHOWEHUI0 K OKpydcaroujeli npupooHol cpeoe,
CcOOCMBEHHOMY 300P0BbI0 U 300POBLIO0 OKPYICAIOWUX TH00el;, 000CHO8bI8AMb U COOMI00amb
Mepbl  NpOQUIAKMUKY — UHDEKYUOHHBIX — 3a001e6aHUll, NpABUId NOBEOeHUs 8 Npupooe
u obecneuenus 0e30NACHOCMU COOCMBEHHOU  JHCUBHEOCSMENbHOCMU 8 YPe36blYAlHbIX
CUMyayusx npupooHO20 U MEXHOLEHHO20 XaApaKmepa, XapaKxmepuzosamsv CO8PEeMeHHble
Hayy4Hvle OMKpbIMus 6 odracmu ouoro2uu,

pazeumue y 00yYanWuxcs UHMELIeKMyalbHblX U MBOPYECKUX CHOCOOHOCmeU 6 npoyecce
3HAKOMCMBA C 8bLOAIOUUMUCT OMKPLIMUAMU U COBPEMEHHBIMU UCCLEO008AHUAMU 8 DUONIO2UU,
peutaembiMu el npooaemMamu, mMemooono2uel OUON0SUYECKO20 UCCIe008aHUsL, NPOGEOeHUs
IKCNEPUMEHMATbHBIX — UCCIe008AHUL,  peuleHus OUONOSUYeCKUX 3a0ay, MOoOeaUpOBaHUs]
OUOI02ULECKUX 00BEKMO8 U NPOYECCO8,

gocnumanue y 00y4AOWUXCcsi YEHHOCMHO20 OMHOWIEHUs K JHCUBOU Npupooe 6 yeiom u K
OMOoenvbHbIM €€ 00beKmam U AGNeHUAM, QOpMUposaHUe IKOIOSUYECKOU, 2eHemuyecKou
epamomHuocmu, oobwell Kyibmypbl N0GeOeHUsl 8 NPUPOOe, UHMe2PaAYUU eCmecme8eHHO-HAYYHbIX
BHAHU,;

npuodpemenue 0OVUAOWUMUCT KOMNEMEHMHOCMU 6 PAYUOHAILHOM NPUPOOONOIb308AHUL
(cobnooenue npasunl nogeoexusi 6 nNpupooe, OXPAHbl BUO08, IKOCUcmeM, oOuocgepul),
COXpaHeHUuu coOCMBEHH020 300P08bs U 300P0BbS OKPYHCAIOWUX TH00ell (COOM00eHUs. mep
npogurakmuxku  3abonesanuu,  obecneueHue  6E30NACHOCMU  JHCU3HEOEesIMENbHOCU
8 UPE3BLIYAUHBIX CUMYAYUsX NPUPOOHO2O U MEXHOSEHHO20 Xapakmepa) HA OCHO8e
UCNONL308AHUS DUOIOSULECKUX 3HAHULL U YMEHUL 8 NOBCEOHEeBHOU HCUZHU,

co30anue ycnosutl 0t 0COZHAHHO20 8b100PA 0OYUAIOUWUMUCT UHOUBUOYATILHOL 00PA308AMENLHOU
mpaexmopuu, cnocoocmsyloueti nociedylouemy npopeccuoHaIbHOMY CAMOONPeOeneHUr,
8 COOMBEMCMBUU C UHOUBUOYALHBIMU UHMEPeCaMU U NOMPEOHOCIAMU PeSUOHA.

MECTO YYEBHOT'O IIPEJIMETA «bHOJIOI U51»
B YYHEBHOM IIVIAHE

B cucreme cpemnero oOmiero obOpaszoBanmsi «buosorus», u3ydaemass Ha 0a30BOM YpOBHE,
MpU3HaHa 00s3aTeIbHBIM YUYEOHBIM MTPEAMETOM, BXOSAIINM B COCTaB MPEAMETHOM 00IacTH
«EcTtecTBeHHBIC HAyKM». YUeOHBIM IIJIAHOM Ha €€ M3y4eHHEe OTBEACHO 68 yueOHBIX YyacoB, 3a 1Ba
rojna obydenust mo 1 yacy B Hepenmo B 10 u B 11 wmaccax. B TemMaTtudeckoM IIaHUPOBAHHUU
yKa3aH pe3epB y4eOHOrO BpPEMEHHU, KOTOPOE€ PEKOMEHAYETCs JUIsl peanu3alid aBTOPCKUX
MOJIX0JIOB TIO UCIOJIb30BaHUIO PA3HOOOPA3HBIX (POPM OpraHuzanuu yueOHOro Mmporecca.

VYueOuplii mpenmer «buonorus» yriayOnEHHOTO YpOBHS H3YYEHHS BXOJUT B COCTaB
npenMeTHoil obnactu «EctecTBeHHBIe Hayku». Ero usydeHue npeaycMOTPEHO B Kiaccax
€CTECTBEHHO-HAyYHOTO npoduis, HapuMep XUMHYECKUX, XUMHUKO-OHOJIOTHYCCKUX U
MEIUIIMHCKUX. B 3THUX Kiaccax H3y4eHHe ITaHHOTO TpeaMeTa MperycMOTPeHO B 00BEME
y4ueOHo# Harpy3ku 3 u B Henenmio B 10, 11kmacce (mo 102 4 B roa, 204 Ha ypOBEHB).

Ot6op opraHuzaioHHBIX (HOPM, METOJIOB M CPEACTB OOY4YECHUS OUOJOTHUU OCYIIECTBISETCS
¢ yuétoMm crenuuKd ero coAep KaHus U HAMpPaBIEHHOCTH Ha MPOJOJDKEHUE OMOJIOTHYEeCKOTro
00pa3oBaHUs B OPraHU3alMAX CPEAHET0 MPOPECCUOHATBHOTO U BBICIIETO 00Opa30BaHMUSL.

OO0s13aTeNbHBIM  yCIIOBUEM TIpu OOydeHUM OWOJOTUU Ha YIIyOJIEHHOM YpPOBHE SIBIISETCS
MpoBeJieHuEe JTabOpaTOPHBIX U MpakTUYeckux pabor. Takxke ywyacThe oOydarouuxcs
B BBINOJHEHHH TMPOEKTHBIX H Yy4EOHO-UCCIIEOBATENBCKUX pabOT, TeMaTHKa KOTOPBIX
ONpEeNENseTCs YYUTEIEM Ha OCHOBE MMEIOUIMXCA MaTepUabHO-TEXHUUECKUX PECYpPCOB
Y MECTHBIX MPUPOIHBIX YCIOBUH.



B TemaTHueckoM IUTAHMPOBAaHMM JUIA KaXIOTO Kiacca MpEeAroaraercs pesepB yuyeOHOTro
Bpemenu. Ha 6a30BOM ypoBHE €ro peKOMEHAYETCs HCII0JIb30BaTh JJIsl IOBTOPEHUS U 3aKPEIUICHUS
MaTepuana, a Takxke peduexcuu. Ha yrmyOneHHOM ypoBHE U NMpOBEACHUS O0O0O0OIMIAIONINX
YPOKOB, 3aIIMThI 00yYarOIIUMUCS MPOCKTHBIX M Y4€OHO-HCCIEI0BATEIBCKUX PaboT.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA
YYEBHOI'O NIPEJMETA «BUAOJIOI' U51»

Cornacho @I'OC COO, ycraHaBiuMBalOTCS TpeOOBaHUS K pe3yjabTaTaM OCBOCHHS
00yJaromuMHUCs IPOTPaMM CpEIHEro oOIIero 0Opa3oBaHMS: JIMYHOCTHBIC, METAlpeMETHBIE U
MMpCAMCETHEIC.

JIMYHOCTHBIE PE3YJBTATDBI

B crpykType JWYHOCTHBIX pe3ylIbTaTOB OCBOEHHUs TipeaMeTra «bHOOTHS» BBIJICICHBI
CIIEIYIOIIME  COCTABIISIIOIIME:  OCO3HaHue  OOYYalOIIMMHUCA  POCCUMCKONW  IpaKJaHCKOM
WUJIEHTUIYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIPEIeTIeHHIO;
Haiuyue momusayuu K OOYyUEHUI0 OWOJIOTHM; yeneHanpasieHHoe passumue BHYTPEHHUX
yOXKJIEHUI JTUYHOCTA Ha OCHOBE KITFOUYEBBIX IEHHOCTEH M MCTOPUYECKUX TPAIUIIMA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS; 20MOBHOCMb U CNOCOOHOCMb O00YUYalOIIUXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENHHOCTH  IICHHOCTHO-CMBICIIOBBIMH  yCTAaHOBKaMH, TMPHUCYIIUMU  CHCTEME
Ouosnoruyeckoro  oOpa3oBaHMs, Haluyue NPABOCO3HAHUA  DKOJOTUYECKOW  KYJIBTYpHI,
CnOCcoOHOCMU CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHUS MpeaMeTa «buonorus» J0CTUraloTcsl B €IMHCTBE y4eOHOU
U BOCHUTATENBHOM [EATENBHOCTH B COOTBETCTBUU C TPAJUIUOHHBIMH POCCHUICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHATHIMHU B
oOmiecTBe NpaBWJIaMU W HOPMaMH TOBEIEHHS M CHOCOOCTBYIOT IpolleccaM CaMOIO3HaHMUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTH BHYTPEHHEHW MO3UIMH JIMYHOCTH, MATPUOTU3MA U
YBOXEHHSI K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TpyJa U CTaplieMy IMOKOJICHHIO, B3aUMHOIO
yBaXEHHs, OEpPEeKHOr0  OTHOIIEHHS K  KyJbTYpHOMY  HAacClelui0 U TPagUIUsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepaiuu, npupoie U OKpYKarollei cpeae.

JIM4HOCTHBIE PE3yJabTaThl OCBOEHHUS y4eOHOro mnpeamera «bHUONOTHS» JTOJKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOy4aroUIuxcs pyKOBOJACTBOBAThCA CPOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX OpHUEHTAlMid, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUN, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OIBITAa JESTENLHOCTH B MPOIECCEe peali3allid OCHOBHBIX
HaMpaBJICHUN BOCIIUTATEIHHON AESITETLHOCTH, B TOM YHCIIE B YACTH:

1. I'pa’kIaHCKOTr0 BOCIIHTAHUS:

c(OPMUPOBAHHOCTh TPAXKAAHCKON MO3UILIMK OOYyYaOIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHIICKOT0 00IIecTBa;
OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;
TOTOBHOCTh K COBMECTHON TBOPUYECKOU AEATETHLHOCTU MPHU CO3/JaHUU YU4E€OHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;
CIOCOOHOCTh OMpENesITh COOCTBEHHYIO MO3HIIMIO 1O OTHOILIEHUIO K SBJICHHUSIM COBPEMEHHOM
’KM3HU U OOBSICHATH €€;

YMEHHE YUUTHIBATh B CBOMX JACUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOICHCTBUS
TOJIEH ¢ pa3HbIMH YOEXKICHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMHU M COITUAIILHBIM TOJI0OKEHUEM;
TOTOBHOCTh K COTPYJHHUYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHHS]  YYEOHBIX,

MO3HABATENbHBIX M MCCIENOBATEIbCKUX 3aJa4, YBAXKUTEIHBHOTO OTHOLIEHHUS K MHEHHIO



OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COICPIKAHMS;
TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH.

2. HanI/IOTH‘leCKOFO BOCIIMTAHUA:

c(OPMHUPOBAHHOCTh POCCUKCKON TPaKIAHCKOW WIACHTUYHOCTH, MATPHOTU3MA, YBAXKCHHS K
CBOEMY Hapo/y, YyBCTBA OTBETCTBEHHOCTH Iiepes PoanHOM, TopaocTy 3a CBOM Kpail, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuy;
LIEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACIEIUI0 U MAMATHUKAM IPUPOJIbI; JOCTHUKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YYEHBIX B CTAHOBJIICHHWE W PA3BUTHE OHMOJIOTHH,
MMOHUMAaHMs 3HA4YeHHs OHOJIOTMM B IO3HAHMM 3aKOHOB MPHUPOJABI, B JKU3HM YEJIOBEKa HU
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yoex1€HHOCTh, TOTOBHOCTb K CIIY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €r0
cynb0y.

3. l[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HAaHMWE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TTOBEICHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSICh Ha
MOpaHBHO-HpaBCTBeHHBIe HOpMI)I 1 IE€EHHOCTH,

OCO3HaHUE JIMYHOTO BKJIaJIa B IOCTPOCHNUE YCTOMYHUBOTO OYy/IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUA IEHHOCTEN CEMEMHOM JKM3HU B COOTBETCTBHUU C TPAAUIIUAMH Hapo10B Poccum.

4, JcTeTHYeCKOro BOCIIUTAHNSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUas ACTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHHI;

MMOHUMAaHHE YMOITMOHAIBHOTO BO3ICUCTBUS )KMBOU MPUPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKECHHIO B Pa3HBIX BHJIAaX HMCKYCCTBa, CTPEMJICHHE MPOSBIISTh KauyecTBa
TBOPYECKOH JIMIHOCTH.

5. ®u3nyecKkoro BOCIUTAHUA:

[IOHMMaHUEe U pealu3alus 3J0pOBOro M Oe3omacHoro obpasza KH3HM (3J0pOBOE IUTAaHUE,
COOJIIO/ICHNE TUTHEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIN PEXUM 3aHATUH U OTIbIXA,
perynasipHas (¢u3uyeckas AaKTHUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXMUYECKOMY 3/I0POBBIO;

MIOHMMaHHUE LIEHHOCTH MpaBUJl UHAUBUIYAJILHOTO U KOJJIEKTUBHOTO 0€30I1aCHOTO IMOBEJICHUS B
CUTYaLlUsAX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HHU JIIOJICH;

OCO3HAaHME TMOCIEJICTBUM W HENpUATHUS BpEeIHBIX MpPHUBBIYEK (YNOTPEOJIEHUs aAJIKOroJs,
HapKOTHUKOB, KYpEHHS).

6. TpyaoBoro BocnuTaHus:

TOTOBHOCTH K TPYAY, OCO3HAHHUE IIEHHOCTH MacCTepCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIBbHOCTH TEXHOJIOTMYECKOM W COLMAJIbHOW HAINpPaBIE€HHOCTH,
CIIOCOOHOCTh MHHUILIMUPOBATH, IJAHUPOBATh W  CAMOCTOSTEIHHO BBIMOJHITH  TaKylo
NEeSTENbHOCTH;

WHTEpPEC K pa3nuyHbiM cdepam MpodecCHOHANBFHON AeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOD OyyIieit mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIAHBL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO HA MIPOTSKEHUH BCEH )KU3HU.



7. DKOJOrNYECKOro BOCIIUTAHUSA:

HKOJIOTUYECKH I1eJIec000pa3Hoe OTHOUICHUE K PUPOAe KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHUS;

MIOBBIIICHUE YPOBHS SKOJIOTUYECKOH KyIbTYphl: IPpHOOpETEHNE OTBITA TNIAHMPOBAHUS TIOCTYIIKOB
1 OLICHKHM UX BO3MOJKHBIX MOCIEACTBUM JUIsl OKPY’KaIOLIEH Cpebl;

OCO3HAaHME TJOOAIFHOTO XapakTepa OSKOJOTHMUECKHX TpoOJIeM M TyTed WX pelIeHus;

CIOCOOHOCTh MCMOJIB30BaTh MPHUOOpETaeMble MPU W3YUYECHUH OWOJIOTUU 3HAHUS M yMEHHS TPU
pemieHNH TpoOJIeM, CBS3aHHBIX C PpaAlMOHAIBHBIM IPUPOJIOTIONIB30BaHUEM (COOIOACHNE
IIpaBWJI TIOBEJICHUSI B IIPUPOJIE, HAIIPABJICHHBIX HA COXPAaHEHUE PaBHOBECHS B 3KOCHUCTEMaAX,
OXpaHy BHJIOB, SKOCHCTEM, OHochepsl);

AKTUBHOE HENPUATHE NEUCTBUM, MPUHOCAIINX BpEI OKPYKAIOIIEW MPUPOIHOW Cpele, yMEHUeE
MIPOTrHO3UPOBATh  HEOJIArONpPHUATHBIE SKOJIOTMYECKHE TOCIEICTBUS  MPEANPUHUMAEMBIX
JNEUCTBUN M ITPEAOTBPALIATh UX;

HaJIM4Yue pa3BUTOIO 3KOJOTMYECKOTO  MBILIUIEHUS, 53KOJOTMYECKOMW KYJIbTYpBl, OIBITA
NESITEIbHOCTH  AKOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHUS pYKOBOJCTBOBAaThCS HMHU B
MI03HABATEIbHONH, KOMMYHUKATUBHOM U COLIMANIbHOW IMpaKTUKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKON JeSITeIbHOCTH SKOJIOTMUECKOMN HAIIPaBIEHHOCTH.

8. LleHHOCTH HAYYHOI'0 MO3HAHUSI:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW IMPAKTUKHW, OCHOBAHHOTO Ha JHMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETr0 MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHHUE SI3bIKOBOM U YMTATEIILCKOHW KYJIbTYPHI KaK CPEACTBA B3aUMOICHCTBHUS MEX Ty
JIFOIBMU ¥ TIO3HAHHS MUPA;

MMOHUMAaHHE CHerU(UKN OHOJIOTMM KaK HayKd, OCO3HaHHS €€ posu B (QopMUpOBaHUH
palMOHAFHOTO  HAYYHOTO  MBINUICHUS, CO3JaHUU  IEJOCTHOTO IPEJACTAaBICHUS 00
OKpYKaroIlleM MHUpe KaK O €IMHCTBE MPUPO/IBI, YSIIOBEKA U OOIIECTBa, B TIO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH MTPOOIeM COXpaHEHHS TPHPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH Il COBPEMEHHOM ITUBMIIM3AIIMH: 00SCIICYCHUsI HOBOTO
YPOBHS Pa3BUTHUSI MEIUIMHBI; CO3JJAaHUE MIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pPelIaTh
pecypcHbIe TMPOOJIEMBbI Pa3BUTHS YEIOBEYECTBA; ITOWCKA IyTeHd BBIXOJA M3 TII00aTBHBIX
DKOJIOTUYECKUX TpoOJieM W  oOecredyeHus IepexojJa K YCTOMYMBOMY Pa3BUTHIO,
parroHaTLHOMY UCTIOJIB30BaHUIO TPUPOIHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU;

3aWHTEPECOBAHHOCTh B TIOJYYCHUU OHOJOTMUYECKMX 3HAHWUH B IENAX TIOBBIIMICHUS OOIIeH
KYJBTYpbl, €CTECTBCHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTAaBHOHM YacTh (YHKIIMOHAIBHOMN
IpPaMOTHOCTH O0yJaromuxcs, GopMUpyeMoi P U3ydeHUU OUOJIOTHH,

MOHUMAaHUE CYIIHOCTH METOJIOB IIO3HAHMS, WCIOJB3YEeMbIX B €CTCCTBEHHBIX HAyKax,
CIOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHUS Ui aHaIW3a U OOBSICHECHUS SBICHHUN
OKpYKAIOIIEr0 MUpa M MPOUCXOMSANIMX B HEM W3MEHCHUMH; YyMEHHE JieinaTh 00OCHOBAaHHbBIE
3aKJIIOUEHUs] Ha OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS TaHHBIX C HENbI0 TMOTYYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIFHO HCIIOJIb30BATh OMOJIOTUYECKUE 3HAHUS ISl PelIeHus mpooOIeM B
pEaNbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHE IICHHOCTH HAay4yHOH [eATENbHOCTH, TOTOBHOCTh OCYIIECTBISITh MPOCKTHYIO H
HCCIIEIOBATENbCKYIO AeSITENFHOCTh MHIUBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHHIO U CaMOOOPA30BAHHIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMHU.

B mporiecce A0CTHKEHHS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS OOYYAIOIIMMUCS MPOTPAMMbI
cpenHero o0mero oOpa3oBaHMs Yy OOYYarOIIMXCS COBEPIICHCTBYETCS  IMOYUOHATbHbLU



uHmesniekm, MPeANoararoui chopMUPOBAHHOCTD:

Camoco3Hanusl, BKIIIOYAIOIIETr0 CIOCOOHOCTh HOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSHUE, BUIETh
HaIpaBJICHUS PA3BUTUS COOCTBEHHON IMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B cebe;

camope2yiuposanus, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJIEHHE, CIOCOOHOCTh aIalITHPOBATHCS K YMOLIMOHAIBHBIM M3MEHEHUSM H MPOSBIISATD
rHOKOCTB, OBITH OTKPHITHIM HOBOMY;

GHympenHel MOmueayul, BKIFOUAIOMEH CTpeMIJICHHE K TOCTIKEHHIO LIENU U YCIIeXy, ONTHMHU3M,
WHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, HCXOSl U3 CBOMX BO3MOYKHOCTEH;

IMnamuuy, BKIFOYAIONIEH CIOCOOHOCTh MOHUMATh SMOILMOHAIBHOE COCTOSHUE IPYI'HX, YIUTHIBATH
€ro MPH OCYIIECTBICHUN KOMMYHHUKAIIH, CIOCOOHOCTh K COYYBCTBHIO U COTICPEKUBAHUIO;
COYUANbHBIX HABIKOG, BKITIOUYAIOIINX CIIOCOOHOCTD BHICTPANBATh OTHOLICHUS C APYTUMH JIFOABMHU,

3a00TUTHCS, IPOSIBIIATH HHTEPEC U Pa3pelIaT KOHMIUKTHI.

METAINIPEIMETHBIE PE3YJIBTATHI

MeramnpeaMeTHbIe Pe3yJabTaThl OCBOCHMS ydeOHOro mnpenMera «buosorusy exarouarom:
3HaUMMbIe I (POPMHUPOBAHUS MHUPOBO33PEHUS] OOYHAOIMMXCA  MEKIUCIUIUIMHAPHBIE
(MexTpeIMeTHBIE) OOIeHAYyYHbIE TTOHATHUS, OTPAXKAIOIINE [IETOCTHOCTh HAYIHOU KapTHHBI MHUPa
U cnenuuKy METOJIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHSI,
SIBJICHUE, TIPOIIECC, CHUCTEMa, HAYYHBIA (HaKT, TPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpusi, UCCIIeIOBaHUE, HAOTIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIP.); YHUBEPCAIbHBIC YaeOHbIE
neiictBus  (MMO3HABaTENIbHBIC, KOMMYHHKATHBHBIC,  PETYIATHBHBIC), 00ECIEUNBAIOIINE
dbopmupoBanue (PyHKIIMOHATEHONW TPAMOTHOCTH M COITMAIBHOM KOMIIETCHIIMH OOY4YarOIINXCS,
CIOCOOHOCTh oOyyarouuxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCHUIUTMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUSA W YHUBEpCAJbHble Y4eOHBbIE [EHCTBUS B IIO3HABATEIbHON U
COIMAJIBHOW MPAKTHUKE.

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS TPOrPaMMBI CPETHETO O0IIEro 00pa30BaHUsl JOJIKHBI
OTpaxarb:

OBajeHNe YHUBEPCATBHEIMM YI€OHBIMU MO3HABATEILHBIMU ACHCTBUSIMM:

1) 6azoevie nocuueckue oeticmeust.

CaMOCTOSITEJIEHO  (pOpPMYIHpOBaTh M aKTyaJU3upoBaTh TpolieMy, paccMaTpuBaTh e
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHHHM 3HAHWN TPUEMBI JIOTMYECKOTO MBIIUICHHUS (aHalM3a, CHHTE3a,
CpaBHEHHUs, KiacCH(pUKAIKMK, OOOOIIEHHS), PACKPhIBATh CMBICI OHOJIOTHYECKUX TOHSATHI
(BBIICITATH MX XapaKTePHbIC MPU3HAKU, YCTAHABJIMBATD CBS3U C IPYTUMU TOHSITHSIMH);

OTIPENENATh LEJIH JACATSIBHOCTH, 3aaBasi IapaMeTPbl U KPUTEPHH MX JOCTHXKEHUS, COOTHOCUTh
PE3yIbTAThI ACSITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS i1 OOBsICHEHUS! (DAaKTOB M SIBICHUN XHBOW TPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKJICHHs (MHIyKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTUH), BBISBIIAThH
3aKOHOMEPHOCTH U TIPOTUBOPEUHSI B PACCMATPUBACMBIX SIBJICHUAX, (DOPMYIHUPOBATH BHIBOJIBI U
3aKIIOYCHUS;

MPUMEHITh CXEMHO-MOJIEJIbHBIE CpPEICTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX CBs3eH U
OTHOIICHU B M3y4aeMbIX OHMOJOTHYECKUX O0BEKTaX, a TaKkKe MPOTHBOPEUHA pa3HOTO poja,
BBISIBIICHHBIX B PA3TUYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IJIaH pelIeHUs MpoOieMbl ¢ yIETOM aHalM3a MMEIOMINXCS MaTepHallbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3YIBTATOB LIETISIM, OIIEHUBATh
PUCKH TIOCTIEACTBHUM NEATEIbHOCTH,

KOOPJIMHUPOBATh U BBIIOJNHATH pabOTy B YCIOBHUSX pealbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIIJICHHE MTPH PEIICHUH KU3HEHHBIX TPOOIIeM;



2) bazosvie ucciedosamenbekue Oeticmeust:

BIIQJICTh HAaBBIKAMH Y4eOHO-MCCIIEOBATEIBCKOM ¥ TIPOSKTHOW JIEATEIbHOCTH, HABBIKAMU
paszpeleHus nmpodiaeM; CIoCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIHPHOMY MTOUCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3aa4, IPUMEHECHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3JIMYHBIC BUIBI JCATEIHHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €r0
WHTEPIIPETAINH, MPEOOPA30BAHUI0 U MPUMEHEHHIO B YICOHBIX CHUTYaIUAX, B TOM YHCIIE TIPH
CO3JaHUH YUEOHBIX U COIMATLHBIX MTPOCKTOB;

dbopMHpOBaTh HAyYHBIA THI MBIIICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH, KIFOYECBBIMU
MOHATHUSIMH ¥ MCTOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7adyd B 0Opa30BaTEIBHOW JCSITEIHLHOCTH U
KU3HECHHBIX CUTYaITUsIX;

BBISIBIISITh TIPUYHHHO-CIICJCTBCHHBIC CBSI3U M aKTYAIM3UPOBATH 3a7ady, BBIJIBUTATh TUIIOTE3Y €€
pelIeHHs, HAaXOJIUTh AaPTYMEHTHI JUISI J0Ka3aTelbCTBA CBOWX YTBEPXKICHUH, 3a/1aBarh
MapaMeTpsl U KPUTSPUN PEIICHHS;

aHAJIM3MPOBATH TIOJYUCHHBIC B XOJ€ PEIICHHS 337aud Pe3yJabTaThl, KPUTUYICCKH OIICHUBATH X
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPHOOPETEHHBIN OITBIT;

OCYIIIECTBJIATh IICJICHANPABICHHBIM TOUCK TIEpEHOCA CPEJCTB W CIIOCOOOB JCHCTBHUS B
poheCCHOHANTBHYIO CPENy;

YMETh MIEPEHOCHUTDH 3HAHUS B ITO3HABATEIIBHYIO M MPAKTUICCKYIO 00JIACTH )KU3HEACITCILHOCTH;

YMETh HHTETPHPOBATh 3HAHUS M3 PA3HBIX MMPEJIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITOAX0/IbI H PEIICHHS; CTABHTH MPOOJIEMBI U
3aJIaud, JIOITYCKAIOIINe aTbTePHATHBHBIC PEIICHHUS,

3) Oeticmesusi no pabome ¢ unpopmayuel:

OPHEHTHPOBATHCS B PA3TMYHBIX UCTOYHHMKAX WH(OpMaIuu (TEKCTe yueOHOTO TOCOOuSs, HayqIHO -
MOTYJISIPHOM JTUTEparype, OMOJOTHYECKIX CIOBApSIX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0azax
MaHHBIX, B VIHTEepHeTe), aHAIM3UpPOBaTh WHGOPMAIMIO PA3IUYHBIX BHIOB U (popm
MPECTaBICHUS, KPUTUICCKH OIICHUBATH €€ JJOCTOBEPHOCTh M HEMPOTUBOPECYHBOCTb;

dbopMynHpoOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOIbI MpPH IOWCKE W OTOOpe
Ouosornyeckoit nHGopMaIyu, HeOOX0IMMOH JIJIsl BRITIOJTHEHUS YICOHBIX 33124,

npuoOpeTaTh  ONBIT  HCIOJB30BaHUA  HH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHH,
COBEpILIEHCTBOBATh KYJIBTYPY aKTHBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BEIOUPATH ONTUMAIIbHYIO ()OPMY MPEIICTABICHHS OMOJIOTHUECKOW HH(DOpMAIHH
(cxemsl, TpaduKy, AHArpaMMBbl, TAOIUIBI, PUCYHKU U Jp.);

WCIIOJIb30BaTh HAYUHBIN SI3bIK B KAUECTBE CPECTBA NIPU pabOTe ¢ OMOJIOTHUECKOM HH(pOpMAIIUEHi:
NPUMEHATh XUMHUYECKHE, (PU3MYECKUE W MaTEeMAaTUYeCKHE 3HAKU M CHMBOJIBI, (OPMYIIBI,
ab0OpeBuaTypy, HOMECHKIIATYpPY, HUCIIOJIB30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CHMBOJIMYCCKHE
Cpe/CTBa HArJISITHOCTH;

BJIQJICTh HABBIKAMHU PACIIO3HABAHUS W 3alMTHI MHPOpPMAIMU, HHPOPMAIMOHHOW 0€301MacHOCTH
JMYHOCTH.

OBaajieHNe YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU JCHCTBUSIMMU:

1) obwenue:

OCYIIECTBIIATh KOMMYHHKAIIMA BO BCEX cepax >KU3HU; aKTHBHO y4aCTBOBATH B THAJIOTE HJIH
JIMCKYCCHH TI0 CYIIECTBY OOCY)KTaeMo#l TeMmbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH
CY)KJICHUSI OTHOCHTENILHO BBITIOJIHEHHS TpeIaraeéMoi 3a1ad, YYUTHIBATH HHTEPECHl H
COTJIACOBAHHOCTH MO3MIIUI APYIMX YIaCTHUKOB JHAJIOTa HITH TUCKYCCHH);

pacro3HaBaTh HeBepOAlbHBIE CPEACTBA OOIIEHHWs, MOHHMATh 3HAYEHHE COIMATbHBIX 3HAKOB,
MPEANOCHUTIOK BO3HUKHOBEHHUS KOH(PIUKTHBIX CUTYallUi; YMETh CMATYaTh KOH(DIMKTHI U BECTH
MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOAMH OOIIEHUS M B3aMMOJICHCTBUS; MOHUMATh HAMEPEHHUS IPYTUX
JIO/ICH, TPOSIBIATH YBOKUTEIBHOE OTHOIICHHWE K COOECeIHUKY U B KOPPEKTHOU (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB;

2) cosmecmuas 0esmenrbHOCHb!

MIOHMMATh U UCIIOJIb30BaTh IPEUMYILIECTBA KOMAaHAHON U MHAUBUIyaIbHOU pabOThI IPU PELLIEHUU
OMOJIOTUYECKOH MPOOIIeMbl, 000CHOBHIBATh HEOOXOJAUMOCTh MPUMEHEHHUsI TPYNIOBBIX (HOpM
B3aUMO/ICHCTBUS IIPU pPeLlIeHUH Y4eOHOH 3a1auu;

BBIOMpAaTh TEMAaTUKy W METOABl COBMECTHBIX JCHCTBHHA € y4ETOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)KI0r0 4iI€Ha KOJIJIEKTUBA;

MPUHUMATD 11€JI1 COBMECTHOMN JIEATEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUS 110
€€ JOCTHKEHMIO: COCTABJIATh IUIAH JEWCTBUM, pacHpeAeisaTb poiau C Y4ETOM MHEHUU
Y4aCTHUKOB, 00CYKJaTh pe3ylbTaTbl COBMECTHON PabOTHI;

OIICHMBATh KAyeCTBO CBOETO BKJIA/Ja M KaXKJIOTO0 y4yaCTHHUKAa KOMaHAbl B OOIIMH pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBAaTh WJEH C TMO3MIMHM HOBU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPAaTErMYECKOE IMOBEICHUE B PA3IUYHBIX CUTYAIUSAX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITHATUBHBIM.

OBJ'Ia)IeHI/Ie YHUBEPCAJIbHBIMHU PETYISATUBHBIMU ﬂ@ﬁCTBI/IS[MI/II

1) camoopeanuzayus:

UCTIOJIb30BaTh OMOJIOTMYECKIE 3HAHMS JIUTSl BBISIBIICHHS MPOOJIEM U MX PEUICHHS B )KU3HEHHBIX U
Y4€OHBIX CHUTYaIHsIX;

BEIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUU IIEJNEBBIE M CMBICIIOBBIC YCTAHOBKH B CBOMX
JEUCTBUSX W MOCTYIKAaX MO OTHOIICHUIO K XUBOW MPHPOJE, CBOEMY 3I0POBBIO H 3I0POBBIO
OKPYXKArOIINX;

CaMOCTOSITEIIEHO OCYIIECTBIISITh TTO3HABATEIBHYIO JACATEIBHOCTb, BBISBISATH MPOOIEMBI, CTaBUTh
u popMynrpoBaTh COOCTBEHHBIC 3a/laud B 0OPa30BaTENLHOW NEATEIBHOCTH W KHU3HCHHBIX
CUTYalUsX;

CaMOCTOSITEIIEHO COCTaBJISATh IUIAH PEIICHHs MPOOJIEMBI € Y4ETOM HUMEIONIUXCS PECypCoB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIIOYTCHUH;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM;

pacmupsATh PaMKH y4eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OIICHUBATh MMPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (OPMHPOBAHUIO M MPOSBICHUIO IIUPOKON ASPYIUIMH B Pa3HbIX 00IaCTsIX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTesIbHbIN U KyJIbTYPHBIH YPOBCHbD;,

2) camMoKOHmMpOIb:

JaBaTh OLCHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTh, OICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HABBIKAMH I03HABATEIBHON peIIEKCHH KakK OCO3HAHMSI COBEPLIAEMBIX JCHCTBUI U
MBICITUTENIBHBIX MTPOIIECCOB, UX PE3YIbTATOB M OCHOBAHM; MCIIOJIB30BATh PHUEMBI pedekcHu
715l OLICHKH CHTYAIlUH, BRIOOpA BEPHOTO PEIICHHUS;

yMETh OICHHBATh PUCKH M CBOCBPEMEHHO MPUHHMATh PEIICHHS TI0 UX CHIDKCHHIO;

NPUHAMATh MOTHBBI i QPI'yMEHTBI IPYTHX [IPU aHATM3E PE3YIbTaTOB JCITEIbHOCTH;

3) npunsmue cebs u Opyeux:.
OPUHAMATH ce0s1, TOHUMAst CBOM HEJIOCTATKU M JIOCTOUHCTBA;



IIPUHUMATh MOTUBBI U aPT'yMEHTBI IPYIUX IIPU aHAIU3E PE3YJIbTATOB ACSITEIBHOCTH;
IPU3HABaTh CBOE MIPABO U MPABO APYTUX Ha OLINOKY;
pa3BUBaTh CIIOCOOHOCTH IOHUMATh MHP C TIO3HIIUHU JPYTrOTO YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATBI HA BA3OBOM YPOBHE

IIpenmerHble pe3ynpTaThl ocBoeHMs mporpamMmbl COO mo Ouosoruu Ha 0a30BOM YpPOBHE
BKITIOYAIOT crieruduueckue st yaeOHoro npeamera «bruosiorusy HaydyHbIe 3HAHUS, YMCHHS H
crocoObl JEMCTBUH MO OCBOGHHUIO, HMHTEPIIPETAIlMM M IPEOOpa30BaHUIO 3HAHWH, BHJBI
JEATETBHOCTH TIO TMOJIyYCHHIO HOBOTO 3HAHUS W MPUMEHEHHWIO 3HAHWH B PAa3IMYHBIX YUIEOHBIX
CUTYallUsIX, @ TAKXKE B PETbHBIX )KU3HEHHBIX CUTYAIlUsAX, CBA3aHHBIX ¢ Onosyorueil. B mporpamme
MIPEeMETHBIEC PE3YJIbTAThl PEACTABICHBI 110 T0IaM 00YyUeHHSI.

10 kaace

[IpeameTHBIC pe3ybTaThl OCBOEHUS YUeOHOTO TIpeMeTa «bHooTHs JOHKHBI OTPaXKaTh:

1) chopMHpPOBaHHOCTH 3HAHWUK O MECTE€ W POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHWUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
Hay49HOTO MHUPOBO33PEHHUSI; O BKJIAJE€ POCCUMCKUX U 3apyO0eKHBIX YUEHBIX-OUOJOTOB B pa3BUTHE
onosornn; (QYHKIMOHAIBHOW TPAaMOTHOCTH YEJOBEKa JJIsi PEIICHUS KU3HEHHBIX 3a/ady; 6
NO3HAHUU 3AKOHO8 NPUPOObL U peuieHUU NpooIeM PayuoHalIbHO20 NPUPOOONONb308AHUS, O BKIADE
POCCULICKUX U 3aPYOEHCHBIX YUEHBIX 8 pazeumue OUoI02uu;

2) yMeHHE PacKpBIBaTh COJEp)KaHHe OMOJOTHUYECKUX TEPMHUHOB W TMOHSATHH: KHU3Hb, KIIETKA,
opraHu3M; MeTaboIM3M (0OMEH BEIIECTB M IPEBPAILICHUE YHEPTHH ), TOMEOCTa3 (CaMOPETYIISAIIHS),
YpOBHEBass  OpraHu3alusl  KUBBIX  CHCTEM, CaMOBOCIPOW3BEICHUE  (PEIpPOIyKITus),
HACJEACTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BHUTHE; 6AA0CHUE CUCMEMOU OUOIOSUYECKUX
3HAHUL, Komopas exnoyaem. oduonocuyeckue meopuu (kremoyrnas meopus 1. Illeanna, M.
Hnenoena, P. Bupxosa; xpomocomuas meopus nacneocmeeunocmu 1. Mopeana), vuenus (H. U.
Basunosa — o yenmpax mrno2000pazus 1 npoucxoxicoenus KyJabmyPHbIX DACMEHUN), 3aKOHbI
(e0uno0bpPA3 UL NOMOMKOE NEePE020 NOKOJICHUS, PACUIENIICHUS, YUCMOMblL 2aMem, He3A8UCUMO20
Hacnedosanus 1. Menoens; comonocuuyeckux paooe 6 HacieocmeeHHou usmenyusocmu H. .
Basunosa); npunyunel (komniemenmaprocmu),

OTIPENICTIATh TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

3) yMeHHE BIIaZ€Th METOJaMH HAYIHOTO MIO3HAHUS B OMOJIOTHH: HAOIIOAEHHE M OIIMCAHHE KMBBIX
CHUCTEM, IPOIIECCOB W SIBJICHUI; OpraHU3alusa M MPOBEICHUE OMOJOTHYECKOTO SKCIICPUMEHTA,
BBIJIBIDKCHHUE THUIIOTE3bl; BBISBICHUE 3aBHCUMOCTH MEXKIy UCCIEIyeMbIMU BeIMYMHAMH,
00BsICHEHUE TIOJYYEHHBIX PE3yabTaTOB, UCIOIb30BaHHBIX HAYYHBIX IOHATUH, TEOPHIi 1 3aKOHOB;

YMeHUe 0enams 6bl600bl HA OCHOBAHUU NOAVYEHHBIX pe3VIbMAmos; 61a0eHue OCHOBHbIMU
MEMoOaAMU__HAYYHO20 NO3HAHUS, UCHOAb3VEMbIX 6 OUOIO2UYECKUX UCCIE008AHUIX IHCUBHIX
00vexkmos (onucanue, usmeperue, HabaoeHue, SIKCHEPUMEH),

4) ymeHHWe BBIJCIATH CYIICCTBEHHBIC MPH3HAKA BUPYCOB, KJIETOK MPOKAPUOT M JYKAPUOT;,
OJIHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIECCOB: OOMEHA BEIIECTB U
MpPEeBpAIEHUS] SHEPTUU B KJIeTKe, (OTOCHMHTE3a, MIACTHYECKOTO M IHEPreTHYECKOTO OOMEHa,
XeMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, Pa3MHOKEHUS, WHIUBUAYAILHOTO Pa3BUTHUS
opranu3Ma (OHTOTE€HE3); a8mompo@Ho2o u 2emepompodhHo2o munog numanus, gomocunmesa,
camemozenesq, dmbpuozenesd, NnoCMIMOPUOHANLHO20 PA3EUMUS, 83AUMOOCUCBUs. 2eHO8,
2emepo3uca; UCKYCCmMEeHHo20 ombopa;

5) ymenue ycmanasiuseams 63aumocenzu_mexncoy OpeaHoudamu KIemKyu U ux QYHKYUImu,
cCmpoenuem KiemoK Pa3HblX mKAHel U ux QVHKYUAMU, MeNCOV OP2AHAMU U CUCTEMAMU OP2aAHO8
V_pacmenuil, HCUBOMHbIX U YeN0B8eKd U UX (DYHKUUAMU, MeHCOV CUCMEMAMU OP2aAHO8 U UX
dyukyuasMU, Mexcoy dmanamiu_0OMeHa seuecms; SmManamiu_Kiemo4Ho20 YuUKiad U HCUZHEHHbIX
UUKIIO8 OP2AHUBMOS,; IMANAMU IMOPUOHANLHO2O PA3BUMUSL, 2eHOMUNOM U (heHomunom,




Genomunom u pakmopamu cpeodvl 0OUMAHUL;

6) ymenue sviAsnAMb OomaudUmMeNnbHble NPUSHAKU HCUBLIX CUCTIEM, 8 MOM_YUCLe PACMeHUl,
JHCUBOMHDIX U YETI0BEKA,

7) ymeHue ucnonv3oeams coomsemcmsylowue apeyMeHmyl, OUOI0SUYECKYI0 MEPMUHOIOUIO
U CUMBONIUKY OJlsL 00KA3AMENbCIEA POOCEA OP2AHUBMOB PAZHBIX CUCEMAMUYECKUX 2PYAN,

8) yMeHHe TPUMEHSTH TOJyYEHHbIE 3HAHUS Ui OOBSICHEHUS OMOJIOTHYECKHX MPOIIECCOB U
SIBIICHUH, JJI1 IPUHATHS IPAKTUYECKUX PELIEHUH B IOBCEIHEBHOM JKMU3HHU C LIEIbI0 O0eCieueHus
0€30MIaCHOCTH CBOETO 3JI0OPOBbSI W 3I0POBBS OKPYXKAIOIIUX JIO/NEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJEHHUS B OKpY)XKalollled NPUPOJHONW cpeje; MOHUMaHUE HEOO0XOAUMOCTH
WCTIOJIb30BAHUS JOCTHKEHUN COBPEMEHHOW OMOJIOTMHM M OMOTEXHOJIOTHH JJIS PaliOHAIBHOTO
MIPUPOIOIIO0JIL30BAHNUS;

9) yMeHuwe pemarh 3JCMEHTAPHbIC TI'EHETHYECKHE 3aJayd Ha MOHO- W JUTHOPHIHOE
CKpEIllMBAaHNE, CLEIUIEHHOE HACJIEJI0BaHUE; COCTABIATh CXEMbl MOHOTHOPHUIHOTO CKPELUBAaHUS
JUIS TIpe/ICKa3aHMsl HAcJeJ0BaHUsl NMPU3HAKOB Y OPraHU3MOB; VMEHUe peulams Ouono2uieckue
3a0a4u, BbIAGNAMb NPUYUHHO-CIEOCHBEHHbIE CEA3U MeAHCOY UCCIe0VeMbIMU OUOI0UYECKUMU
npoyeccamu U __AGNEHUAMU, O0elamsb _6bl00bl U _NPOSHO3bl _HA OCHOBAHUU _NOTYYEHHbIX
pe3VIbmamos;

10) yMeHHe BBITIOJHATH JTa0OPATOPHBIC M MPaKTHYECKUE pabOThl, COOIIOIATh MpaBUIA MPH
paboTe ¢ yueOHBIM U J1a00PATOPHBIM 000PYIOBaHHUEM;

11) yMeHHE KPUTHYECKH OIIEHMBATh M HHTEPIPETHPOBATH HH(POPMAIMIO OHOJOTHYECKOTO
COJIep>KaHus, BKIIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS U3 pa3uyHbIX HcTouHNKOB (CMU, HayuHO-
MOMYJISIPHbIE MaTepuajbl); STUYECKHE AacleKThl COBPEMEHHBIX MCCIEI0BAHUNW B OHMOJIOTHH,
MEIUIMHE,  OMOTEXHOJIOTUM;  VMEHue __ 8bl08Uu2ams ___ 2UNOmesbl, npoeepams ____ux
IKCHEPUMEHMATbHLIMU __CPEOCMEAMU, _(DOPMYIUPYS _ Yelb  UCCIe008AHUS, AHATUZUPOBAINb
NONYYeHHbLE Pe3YIbmambl U 0e1amy 6bl800bl;

12) ymeHme co37aBaTh COOCTBEHHBIC IHCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000Imas
OMOJIOTUYECKYI0 HMHGOpPMAIMI0O M3 HECKOJbKMX HCTOYHHMKOB, I'PaMOTHO MCIIOJIb30BaTh
MOHSATUWHBIN anmapaT OUOJIOTHH.

13) ymenue yuacmeosams 6 yuebHO-uCCie008amenbckoi pabome no Ouoio2uu, 9K0oI02UU
U _Meouyune, NPOBOOUMOL HA OA3e WKOIbHbIX HAVYHLIX 00wecms, U nyonuyHo npeocmasiime
NOJIYYEHHbLE Pe3YIbIambl HA Y4eHUYeCKUX KOHpepeHyusx;

14) ymenue oyenusamo smuseckue acneKknbl COBPEMEHHbLX UCCIe008aHULL 8 0bIAcmU OUOI02UU
U_MeOuyuHvl (KIOHUpPOBAaHUe, UCKYCCHBEHHOe ONJI000MEOPeHUe, HANPABIEHHOe USMEHEeHUE
2EHOMA U CO30anUe MPAHCLEHHbIX OP2AHUBMOB);

15)  ymenue  ocywecmensmov  ocosnanmbli _ 8bl00p  OVOywen  npopeccuonaibHou
desimenbHOCmU 8 00aacmu_6uonocuu, MeOuyuHbvl, OUOMEXHOI02UU, BeMEPUHAPUU, CETbCKO2O
X03UCMed,  NUUuesoll  NPOMbIULICHHOCIU,  YenyOusimb  NO3HABAMENbHbIN  UHmepec,
HANpAaeieHHbll _HA OCO3HAHHBIIL _6bl00p coomeemcmayiouell npogeccuu 1 npoooadliceHue
OUOI02UNECK020 00PA308AHUS 8 VYPENCOCHUAX CPeOHe20 NPOPeCcCUOHATbHO20 U BbLCUE20

00pazosanus.

11 xaacc

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Y4EOHOTO MIpeaMeTa « bronaorus JOMKHBI OTPasKaTh:

1) chopMHpPOBAaHHOCT 3HAHMHA O MECTE€ M POJM OHWOJOTMH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa U
HAayYHOTO MHPOBO33PEHHS; O BKIAJE POCCUUCKHUX U 3apyOeKHBIX YUYEHBIX-OHMOJIIOTOB B pa3BUTHE
Oouosnoruy; GyHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JIJIsl PEeLISHUS )KU3HEHHBIX 3a/1a4;

2) yMeHHe pacKpbIBaTh COAEpKaHHE OMOJNOTUYECKMX TEPMHHOB U TOHSTHMA: BHJ, TOIYJSIUS,
reHo(OH/I, SBOIONHUS, JBWKYIIHUE CHIIBI ((PaKTOPBI) IBOIIOIUH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, YIKOJIOTHUECKHE (PAKTOPBI, SKOCHUCTEMA, MPOIYLIEHTHI, KOHCYMEHTHI, PEIYLICHTHI,
[[ENU MUTAHUS, YKOJIOTUYECKasi MTUpaMuia, OMOTeo1eH03, buocdepa;

3) BiIaJcHHE CHCTEMOI OHMOJIOTMYECKHUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMIOJATAIOIINE
61/IOJIOI“I/I‘IGCKI/I€ TCPMHUHBI U IIOHATHUSA ()KI/I3HI>, KJICTKA, OpPraHUu3M, MeTa60.HI/I3M, romMeocTas,




caMOperyJsilus, CaMOBOCIIPOU3BEACHUE, HACAEACTBEHHOCTh, U3MEHUYNUBOCTb, POCT U Pa3BUTHUE);
ouosiornyeckre Tteopuu (kneroynas Teopust T. [lIBamna, M. Illneiinena, P. Bwupxona;
XpoMOcOoMHasi Teopus HacsencTBeHHocTu T. Moprana); yuenus (H. Y. BaBuiioBa — o 1ieHtpax
MHOT000pa3usi U MPOUCXOXKJICHHUS KYJIbTYPHBIX PACTEHUMN); 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOr0 NOKOJIEHUS, pacUICIIECHUs, YACTOTHI raMeT, HE3aBUCUMOT0 HacsenoBanus ['. Mennens;
FOMOJIOTUYECKMX _PAJIOB B HaclAeACTBEHHOW wu3meHunBoctd H.M. BaBuioBa); NpUHIMIBL
(KOMIIJIEMEHTAPHOCTH);

4) ymeHue wu3naraThb OuoJormyeckue Teopuu (3BojrouuoHHas Teopus Y. [lapBuHna,
CUHTETUYECKasi TEOPHUS SBOJIIOIMH), 3aKOHBl U 3aKOHOMEPHOCTH (3apojpliieBoro cxonacrsa K. M.
bapa, uepenoBanus ryaBHbIX HampasieHudl u nyredl sBomouuu A. H. CeBepuoBa, ydeHust o
ouoctepe B. . BepHajckoro), onpenensaTs TPaHHUIIB UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

5) yMeHue BiaJieTh METOJJAMU HAyYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOICHUE W OTIMCAHUE KUBBIX
CUCTEM, IIPOIIECCOB U SBJICHMUN; OpraHM3alys U IPOBEJICHHE OUOJOTHMYECKOTO 3KCIIEPHUMEHTA,
BBI/IBYKEHUE TUIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH MEXK]Ty UCCIIETyeMbIMU BETMUMHAMU, OOBSICHEHNE
MOJTyYEHHBIX PE3yJIbTAaTOB, CIOJIb30BAHHBIX HAyYHBIX MOHATHUM, TEOPUI U 3aKOHOB; YMEHHUE JIENIaTh
BBIBO/Ibl HA OCHOBAHHUHU MOJYYEHHBIX PE3YJIbTATOB;

6) yMEeHHE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHHSI OMOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIUM, TPOTyLIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOr€O1I€HO30B U IKOCUCTEM; OCOOEHHOCTH
MIPOLIECCOB:  HACJIEACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa3oBaHuS,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JAEHCTBHS KOJOTUYECKUX (PaKTOPOB HA OPraHU3MBbl, IEpeHoca
BEIECTB M IMOTOKAa HHEPrUU B IKOCHCTEMAaX, aHTPOIOTEHHBIX M3MEHEHHUH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPYrOBOpPOTa BEIIECTB U OMOT€OXMMHUYECKHX IUKIOB B OMocdepe; yMEHHE BbLIEIATh
CYIIECTBEHHbIEC _ NMPU3HAKU: BHUPYCOB, KIJIETOK TNPOKAPUOT W SYKAPUOT; OJHOKIETOYHBIX

U MHOTOKJICTOYHBIX OpPraHW3MOB, B TOM YHCJIC 6aKTe[ZI/II71, F[!I/I6OB, QaCTCHI/Iﬁ, XKHUBOTHBIX

" YCJIOBCKA;, CTPOCHHWA OPraHoOB W CUCTEM OPIraHOB [zaCTeHHfI, KUBOTHBIX, YCJIOBCKA, IMPOIECCOB
KHU3HCACATCIIBbHOCTH IPOTCKAIOIHX B OpraHu3smax acTCHUH KHUBOTHBIX 1 4CJIOBCKA,

OMOJIOTMYECKUX ITPOLIECCOB. OOMEHAa BEUIECTB (META00JM3M), MPEBPALICHUS YHEPIUH, OPOKEHHUS,
aBTOTPO(HOr0 M reTepoTPO(GHOr0 THIIOB HMUTAaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MUTO3a, MeHo3a,
raMeToreHe3a, AIMOpPUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKCHHS, WHJIMBUIYATHHOTO
pa3BHUTHs OpraHusMa (OHTOreHe3a), B3aUMOJEHCTBHUS I€HOB, IeTEPO3Kca; HCKYCCTBEHHOI0 0TOOPA;

7) yMEHHE NPUMEHATH IOJYUYCHHBIC 3HAHHUSA JUII OOBSICHEHHS OHOJIOTMYECKUX IPOIECCOB U
SIBJICHUH, JUIS MPUHATHS MPAKTHYCCKUX PEIICHUH B IMOBCEAHEBHOW JKU3HH C IIEJBIO 00CCIICUCHHS
0€30MMacCHOCTH CBOETO 3JI0POBBS U 370POBbsI OKPY)KAIOIIUX JIFOJICH, COOIOICHUS HOPM IPaMOTHOTO
MOBEJICHUS B OKpYXKAIOUICH NPUPOTHONW Cpee; MOHUMaHHEe HEOOXOIMMOCTH WCIIOIb30BaHHS
JTOCTHKEHUIH COBPEMEHHON OMOJIOTHH JUTS PAllHOHAIIBHOTO IIPHPOIOTIOIH30BaAHUS;

8) yMeHHMe yCTaHABIMBATL B3aMMOCBS3M MEXKIY OPraHOMIAMM KIETKM M X (YHKIUIMH,
CTPOEHMEM KIIETOK DPAa3HBIX TKAHEN WM MX (QYHKIMSAMH, MEXKIY OpraHaMyd M CHCTEMaMH OPraHOB
y pPaCTEHUM, JKMBOTHBIX M YEJOBEKA M MX (YHKIUIMHU, MEXKJIY CHCTEMaMU OPraHoB M HMX
(OYHKIMAMH, MEXKIY dTannaMyd 0OMeHa BEIECTB; dTalaMy KJIETOYHOr'0 IIMKJIA ¥ KU3HEHHBIX [IHUKIOB
OPraHM3MOB; JTalaMyd 5SMOPHOHAJIBHOIO PAa3BUTHS, I'E€HOTHUIIOM W (PEHOTHIOM, (DEHOTHUIIOM
H (aKTOpaMu cpesibl OOUTAHUS;

9) yMeHHe BBIABIATL OTIMYUTEIbHBIE IPU3HAKKA JKMBBIX CHCTEM, B TOM YHCIE pPACTEHHI
’KMBOTHBIX M YEIOBEKA;

10) yMeHHE HCIIOJL30BAaTh COOTBETCTBYIOIIME apr'yMEHTHI, OMOJOIHYECKYIO TEPMHHOJOTHUIO
M CUMBOJMKY JUIA JIOKA3aTEIbLCTBA POACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHYECKUX T'PVYIIIL;

11) ymeHHe pemarh OMOJOTHYECKHE 3aJa4YH; BBIABIATL MPUUMHHO-CIEACTBEHHBIE CBSA3U MEXKIY
HCCHEAYEMBIMU OMOJIOTMYECKMMHM IIpOIlecCaMM U SBJICHUAMU;, J€eNaTh BBIBOJABI M IPOTHO3BI
Ha OCHOBAHHH IOJYYEHHBIX PE3YILTATOB;

12) ymeHue pemiath dJIEMEHTApHbIE OHMOJIOTUYECKUE 3a7ayH, COCTABISATH CXEMBbI IepeHoca
BEIIECTB M SHEPTUU B IKOcHCcTeMax (I[EMH MUTaHuUs);

13) ymeHHe BBINONHATH JA0OpPATOpPHBIE W MpaKTHYeCKHe paboThl, COONIONATh MpaBuUiia MPH
paboTe ¢ yueOHbIM U Ja00opaTOpPHBIM 000PYJOBAHUEM;

14) ymeHHe KPUTHYECKH OIICHMBATh WM HMHTEPIPETUPOBATH HHGOPMAIMIO OHOJIOTHYECKOTO
COJIepKaHus, BKIIFOYAIONIYIO MICEBIOHAYYHbIE 3HAHUS U3 pa3MuHbIX UCTOYHUKOB (CMU, HayuHO-
MOMYJSIPHBIE ~ MaTepUalibl);  pacCMaTpuBaTh  TJIOOATBHBIE  JKOJOTHYECKHE  MPOOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;




15) ymeHuwe co3maBaTh COOCTBEHHBIC IHCHBMEHHBIE W YCTHBIC COOOIICHHsS, 0000mas
OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIh30BaTh OHATHHHBIHA
anmapat OMOJIOTHH;

16) yMeHHMe BBIIBHIaTh T'HIIOTE3LL, IPOBEPITH MX OKCIEPUMEHTAIBHBIMHA _ CPEACTBAMU
dbopMyIHpYys 1eNIb UCCACIOBAHMS, aHATU3UPOBATh MTOJIYYCHHbBIE PE3YAbTATHI M JACIaTh BHIBOJIBI;

17) yMeHHME ydacTBOBaTh B YYCOHO-MCCIEIOBATEILCKOW padoTe 110 OWOJIOTHMH, HKOJIOTHU
Y MEAMIIMHE, TPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYOIWYHO MPEACTABIATH
IIOJIYYE€HHbBIE PE3YIIHTAThl HA YUCHHYECKNX KOH(MEPEHIIUIX;

18) yMeHHE OLIEHMBAThL dTHYECKHUE ACIEKTHI COBPEMEHHBIX MCCICAOBAHUM B 00JaCTH OMOJIOTHU
Y MEAMIMHBI (KIIOHUPOBAHUE, NCKYCCTBEHHOE OILIOJA0TBOPEHHE, HAMIPABICHHOE U3MEHEHHE T€HOMA
M CO3JaHUE TPAHCIEHHBIX OPraHU3MOB);

19) yMeHHe OCYIIECTBIATL OCO3HAHHBIN BLIOOP OymyIier mpodeccHuoHaAIbHON AeATSIAbHOCTU
B 007aCTH OHOJOTUM, MEAUNMHBI, OUOTEXHOIOTUH, BETEPHHAPHHU, CEIBCKOTO XO3JMCTBA,
[UIEBON TMPOMBINIIEHHOCTH; YIAYOISATh I[MO3HABATEIbHBIA WHTEPEC, HaANpaBACHHBIA Ha
OCO3HAHHBIA _ BBIOOD  COOTBETCTBYIOMIEH MpodecCur U MPOJODKEHWE  OMOJIOTHYECKOrO
00pa3oBaHusA B YUPEKJICHUIX CPEeAHETO TPOGHECCHOHATLHOI0 M BEICIIEIO 00pa30BaHus.




COAEPKAHUME YYEBHOI'O IIPEIMETA «bBHOJIOI' 51>

10 KJIIACC

ba3oBb1il ypoBEHb

VYriyOnaeHHbIN ypOBEHb

10 knacc. 1 4 B Hezento, Bcero 34 4, u3 HUX 1 4 — pe3epBHOE
BpeMs

10 kmacc. 102 9, u3 HUX 1 4 — pe3epBHOE BpeMs

Tewma 1. buosorus kak Hayka

buonorus kak Hayka. CBs3p OHMOJOTHH C OOIIECTBEHHBIMH,
TEXHUYECKUMU U JIPYTUMH  €CTECTBEHHBIMH  HayKaMH,
dbunocodueit, ITHKOM, ICTETUKON M TpaBoM. Ponb Ouosioruu B
(hopMUPOBaHUHN COBPEMEHHON HAaydHOW KapTHHBI MUpa. Crucrema
OMOJIOTUYECKHUX HaYK.

Metonpl  TO3HaHMS ~— KMBOM  Hpupoasl  (HaOmoJeHUeE,
OKCIEPUMEHT,  ONHMCAaHHMe,  HW3MEpeHue,  KiaccupuKauus,
MOJENUPOBaHUE, CTATUCTHYECKast 00pabOTKa TaHHBIX).

JleMOHCTpauu:

Iloptpers: Y. Japun, I. Mengens,
JIx. Yorcon u ®@. Kpuk.

Tabmuis! u cxembl: «MeToAbl MO3HAHUSI KUBOU IPUPOIBI».

JIaGopaTopHble U IPAKTHUYECKUE PaOOTHI:

[IpakTueckas pabora Ne 1. «VMcnosb30BaHue pa3IuyHbIX
METO/IOB IIPU U3Y4E€HUU OMOJIOTHYECKUX OOBEKTOBY.

Bxoanoe tectupoBanue

H. K. Komnsuos,

Tema 1. buonorus xak Hayka

CoBpemeHHasi OMOJIOTHST — KOMIUIEKCHast Hayka. KpaTkas uctopus pa3BUTHs
Owosiornu.  buosormdeckue HAyKM W U3y4aeMble HMH  TPOOJIEMBI.
DyHIaMEHTAIbHBIE, MIPUKJIAIHbIC U TIOMCKOBBIC Hay4HbIE
HCCIICIOBAHUSB OMOJIOTHH.

3naueHne Ouosormu B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl  mupa. IIpodeccun, cBs3aHHBIE ¢ OWoOJOTHEH.  3HAYCHHUE
OMOJIOTHM B TIPAKTUYECKOW JEATEIHHOCTH YEJIOBEKA: MEAMIIMHE, CEIIbCKOM
XO03SIIICTBE, MPOMBILIJIEHHOCTH, OXPaHE MPUPOJIBI.

JeMmoHcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
I"apgeii, I'. Mennens, B. Y. Bepuanckuii, W. I1. I1aBnos, U. 1. Meunukos, H. 1.
Basunog, H. B. Tumodeer-Pecosckuii, J[x. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumel U cxembl: «CBsI3b OMONOTUU € APYrUMU HaykaMuy», «Cucrema
OMOJIOTHYECKHUX HAYK).

Bxoanoe TectupoBanue

Tema 2. J)KuBble CUCTEMEBI U UX OopraHu3alusia

KuBbie cUCTEMEI (6I/IOCI/ICTCMLI) Kak [OpcaIMET U3YUYCHUA
omonorun. OTIWYHE IKMBBIX CHCTEM OT HeOpTaHquCKOﬁ

Tema 2. J)KuBbIC CHCTEMBI U HX HU3YUYCHUC

2KuBbIe cCTEMBI Kak npeaMCT U3YUCHU ouonorun. CBOMCTBA )KUBBIX CHCTEM:
CANHCTBO XUMHUUYCCKOI'0 COCTaBa, AUCKPECTHOCTL H LCIOCTHOCTL, CJIOKHOCTH
" YIIOPpAOOYCHHOCTD CTPYKTYPHI, OTKPBITOCTD, caMooprann3anusi,




IIPUPOJIBI.
CpoiictBa OmocucteM U HUX pa3HooOpaswe. YpOBHH
opraHuMzanuu  OuocHucTeM: MOJIEKYJISIPHBIM,  KJIETOYHBIH,
TKAHEBEIH, OPraHU3MEHHBIMN, MOMYJIALMOHHO-BUI0BO,
9KOCUCTEMHBIN (OMOTreo1IeHOTHYECKH ), OrochepHbI.
JleMoHCTpanuu:
Tabmuipl 1 cxembl: «OCHOBHbBIE IPU3HAKU KU3HNW», «YPOBHU
OpraHu3aIiy KUBOI IPUPOIBD».

Ob6opynoBanue: moaens Mostekyisl JJHK.

CaMOBOCITPOU3BEJICHUE, PA3APAKUMOCTh, K3BMEHUNBOCTh, POCT U Pa3BUTHE.

VYpoBHM oOpraHu3zalMd SKUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIM,
TKaHCBEIM, OPraHUu3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(buoreonienotuueckuit), Omocdepusiidt. I[lporeccsl, MpoUCXoAsIINEe B >KUBBIX
cucrteMax. OCHOBHbBIE MPHU3HAKU KUBOTO. JKU3Hb Kak ¢Gopma CYIIECTBOBAHMS
Marepuu. Hayku, wu3yuarmmue KUBbIE CHCTEMBI Ha pa3HBIX YPOBHSIX
OpraHu3aIuu.

N3ydyenue xuBbIX cucreM. Metonel Ouosiorndeckoid Hayku. HabOmronenwue,
U3MEPEHHE, OJKCINEPUMEHT, CHUCTeMaru3ainus, MeraaHanu3. [loHsitue o
3aBUCMMOM W HE3aBUCUMOW TmepeMeHHOW. [lnaHupoBaHue -sKCHEepUMEHTA.
[TocranoBka u npoBepka rumnote3. Hynesas runotesa. [lonstue BoIOOpKU u €€
JIOCTOBEpHOCTh. Pa3z0poc B Omonormyeckux maHHbIX. OIeHKa JOCTOBEPHOCTH
MOJTYYCHHBIX pe3yJbTaToB. [IpUYMHBI MCKOKEHUS Pe3yIbTAaTOB AKCIIEPUMEHTA.
[ToHsATHE CTaTUCTUYECKOTO TECTA.

Tabmuer u cxeMbl: «OCHOBHBIE TMpPHU3HAKU JKU3HW», «buoiornueckue
cuctembl», «CBOWCTBAa JKMBOM Marepum», «YPOBHH OpraHU3alUHA >KUBOU
npupoab», «CTpoeHUE MKUBOTHOM KIETKW», «TKaHU >KUBOTHBIX», «CHUCTEMBI
OpraHoB 4YeJOBEUYECKOro opranusmay, «buoreonenosy», «buochepa», «Meroab
U3Y4YEHUS 5KUBOM IPUPOIBI».

O6opynoBanue: 1abopaTopHOoe 000PYAOBaHHUE IS POBEICHUS HAOTIOACHUH,
U3MEPEHMI, SKCIEPUMEHTOB.

JlabopatopHble U PaKTHUYECKHUE PadOThI

[Ipaktuueckaspaborta «cnonp3oBaHue pa3iMuHBIX METOJOB MPHU
M3YYEHUU KUBBIX CUCTEM).

Tema 3. XUMHUECKHI COCTAaB U CTPOCHHUE KIICTKH

XHMMHUYECKUHN COCTAaB KIETKU. XUMHUYECKUE DJIEMEHTBI: MAKpO-
JJIEMEHTBI, MUKPO3JIEMEHTBI. Bo1a 1 MUHEPAIIbHBIE BELIECTBA.

OyHKIUMU BOABI M MUHEPAIbHBIX BELIECTB B  KIIETKE.
[Tonnep>xanue 0OCMOTHUYECKOTO OajaHca.

benku. CoctaB u crpoeHue OenkoB. AMHUHOKUCIOTBI —
MOHOMepHI OenkoB. HezamMeHuMbIe U 3aMEeHIMbIe AMUHOKHCIIOTHI.
AMMHOKHCIIOTHBIN cocTaB. YPOBHU CTPYKTYPHI OEITKOBOM

buosnorus knetku
KneTtka — cTpykTypHO-QYHKIIMOHAIbHAS eAUHUIIA XKUBOTO. VcTOopus
OTKphITUsA Ki1eTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. llIneiinen, P. BupxoB). OcHOBHBIE TIOJOKEHUSI COBPEMEHHOM
KJIETOYHOU TEOPHH.

Metoapl  MOJEKYJIIpHOH W KJIETOYHOW  OHMOJIOTMH:  MHMKpPOCKOIUS,
xpomarorpadus, snekrpodopes, METOJI MEUEHBIX aTOMOB, TU(depeHIHaTIbLHOe
LHEHTpUPYTUpOBaHUE, KYyIbTUBUPOBaHUE KiETOK. V3yueHune (pukcupoBaHHBIX
KJIETOK. JieKkTpoHHass Mukpockonusi. KondokanpHas




MOJIEKYJbI (TIepBUYHAs, BTOPUYHAsI, TPETUYHAsI U YETBEPTUUHAsS
CTpyKTypa). XuUMHUYEcKHe CBoMcTBa OenkoB. buonoruueckue
(byHKIMU OEKOB.

®depMeHTl — Ouonoruueckue kartanuszaropbl. CrpoeHue
(depMeHTa: aKTUBHBIM IEHTp, CcyOCTpaTHas CHEUUPUUHOCTD.
Kodepmentsl.  ButamuHsl. Otmnunst ~ QepMeHTOB  OT

HEOPraHMYECKUX KaTaJlu3aToOpOB.

VYrneBoabl: MOHOCaxapubl (TITFOK03a, pu003a U 1e30KCupr003a),
nUcaxapubel (caxaposa, JaKkTo3a) M IojMcaxapuisl (Kpaxmall,
TJIMKOTEH, 11eJUTIoN03a). buonornyeckue pyHKIUM yrieBoO0B.

Jlummapl:  TpUraunepunasl,  GOchONUIHUIBI,  CTEPOUIBIL.
IM'unpodunbHo-rUAPOdOOHBIE CBOMCTBA. buonornueckue
¢byakun unuaoB. CpaBHEHHE YrieBOJOB, OEIKOB W JIMIIHJIOB
KaK HICTOYHHKOB 3HEPTUH.

Hykneunosbie xucnmotel: JIHK wu PHK. Hykneotuasr —
MOHOMEpPHI HYKJIEHHOBBIX KHCIOT. Ctpoenne n ¢pynkuun JJHK.
Crpoenne u ¢yaknun PHK. Bugst PHK. AT®: ctpoenue u

byHKINHA.

[uronorus — Hayka o kinerke. Knerounas reopusi — npumep
B3aUMO/JICHCTBUS Hed U (PaKTOB B HAYYHOM MO3HAHUU. MeTobl
W3Y4YEHUS KIETKH.

Knerka kak nenoctHas xuBas cucrema. OOuye NpuU3HAKU
KJIETOK: 3aMKHyTas HapyxkHas memOpana, mousekynsl JIHK kak
TreHeTUYECKUI anmapar, cucreMa CHHTe3a Oelka.

Tumnbel KIETOK: JyKapUOTHYECKass W  IMPOKAPUOTHUYECKAS.
Oco0OeHHOCTH CTpOEHHUsI MPOKAPUOTUYECKOM KineTku. Kierounas
cteHka Oaktepuii. CTpoeHHE DYKAPUOTHUECKOW  KIIETKH.
OcCHOBHBIE OTIIUYHS PACTUTENBHOM, )KUBOTHOM 1 TPHOHOM KIIETKU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAs CTEHKA,
TIIMKOKaNmuKke, ux ¢yHkiuu. Ilnasmarnueckas meMmOpaHa, eé
coiictBa u (Qynkuuu. I[lurommasma u €€ OpraHoubL.
OpnomeMOpanubie opranonasl kinetku: JI1C, anmapar [Nonbmku,

MUKpockonusl. BuranabHoe (IprmXKU3HEHHOE) U3YyYEHHE KIIETOK.

JemoHcTpanuu

Hoptpersi: P. T'yk, A. JleBenryk, T. IlBann, M. Ilnelinex,
P. Bupxos, K. M. bap.

Tabmunpl 1 cxeMbl: «CBETOBONH MHUKPOCKOI», «DJIEKTPOHHBIH MHUKPOCKOI»,
«cropus pa3BUTHS METOJIOB MUKPOCKOTTUI.

O6opynoBaHue: CBETOBOW MHKPOCKOI; MUKpOMpEnaparbl pacTUTEIbHBIX,
JKUBOTHBIX U OaKTepUATbHBIX KJIETOK.

JlaGopaTopHbIe U MPAaKTHYECKUE pabOTHI

[IpakTuueckaspaborta «M3ydeHne METOJOB KIECTOUYHOW OHOJIOTHH
(xpomatorpadus, snektpodopes, muddepeHnnaTbHOe MEHTPUPYTHPOBAHUE,
[TLIP)».

XUMHYECKasi OpraHu3alus KIeTKH
XUMUYECKU COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKpPOAJIEeMEHThI. Bosa
U €€ POJIb KaK pacTBOPUTENS, peareHTa, y4aCTHUE B CTPYKTYPUPOBaHUU KIIETKH,
TEIUIOpEryasuu. MUHepaibHbIe BEIIeCTBA KIETKU, UX OMOJIOrHYecKas poJib.
Ponp kKaTHOHOB M aHMOHOB B KJIETKE.
Oprannyeckue BemecTBa KieTku. buosornueckue noaumepsl. benku.
AMMHOKHUCIIOTHBIN cocTaB 06emkoB. CTPYKTYpHhI OCIIKOBOI MOJICKYIIHI.
[lepBuuHas cTpykTypa O6enka, nenTuaHas cBA3b. Bropuunas, TpetudHas,
yeTBEepTUYHAs CTPYKTYphl. JleHaTyparus. CoiicTBa 6enkoB. Knaccuduxarus
6enkoB. buonornueckue ¢pynkuun 6enkos. [IpuoHs.
VYrneBoasl. MoHOCaxapu/ibl, AUcaxapy/ibl, OJIMTOCaXapuabl U MOJIUCAXAPUIBI.
OO0t I1an cTpoeHus U (PU3NKO-XMMUYECKHE CBOMCTBA YTIIEBOOB.
buonoruueckue GyHKIIUN YTIIEBOIOB.
Jlunuaer. ['mapodunsHo-THIPOdOOHKIE CBOMCTBA. Kitaccudukanms JIMMuI0B.
Tpurmuuepuasl, pochonunuasl, BOCKH, CTepouabl. buonorndeckue QyHKIHH
aunuoB. OOure cBoiicTBa OMOJOrMUECKUX MEMOPaH — TEKY4ecTh,
CHOCOOHOCTh K CAMO3aMBIKAHHUIO, MTOTYIPOHULIAEMOCTb.
Hyxneunossie kucnotsl. IHK u PHK. CTpoeHune Hyk1eMHOBBIX KUCIIOT.
Hyxkneoruast. [Tpunuun komrmuiementapHocTy. [lpaBuno Yapradga. Crpykrypa
JIHK — nBoiinas criupainb. MecToHaxok1eHue 1 Onosorundeckue QyHKIuu
JAHK. Bugpl PHK. ®ynknuu PHK B kietke.




J30coMBI. [10JTyaBTOHOMHBIE OPTaHOUABI KJIIETKU: MUTOXOHIPHH,
mnactuabl. [IpoucxoxaeHue MHUTOXOHIAPUM W IIacTUI. Bupsl
mwiactun. HememOpaHHBIE OpraHOWIBI KJICTKH: PHOOCOMBI,
KJIIETOYHBIM LEHTP, LEHTPUOIHN, PECHUYKH, KTYTUKH. DyHKIMU
OPraHoMJIOB KJIETKHU. BKitoueHus.

Anpo — perynaropHslii 1eHTp KieTku. CTpoeHue sipa:
sanepHas o0oJiouka, KapuoIljia3Ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHcopT BENIECTB B KIIETKE.

JleMoHCTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illnelinen, P.
Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.
M. Bap.

Juarpammbl:  «PacripefesieHne XUMHUYECKHX JJIEMEHTOB B
HEXUBOU IpUpoae», «PacnpeneneHne XUMUYECKUX JIEMEHTOB B
YKUBOU TIPUPOJIEN.

Tabmuusr u cxembl: «Ilepuonnyeckas TabiauIa XUMHUYECKHX
3JIEMEHTOBY», «CTpOeHHE MOJIEKYJIbl BOJIbD», «bruocunres Genkay,
«Ctpoenne Mojekyabl Oenka», «Crtpoenue QepmeHTay,
«Hyxneunnossie kuciotel. JJHK», «Ctpoenue monekynsl ATO»,
«CTpoeHHe SyKapuOTUUECKOM KIETKH», «CTpOeHUE >KUBOTHOMU
KIeTKn», «CTpoeHue pacTUTENbHOM KiIeTkn», «CTpoeHue
MPOKAPUOTUYECKOU  KIeTkn», «CTpoeHHue sapa  KIETKH,
«¥YrneBoapl», «JINIUIB.

O6opynoBaHue: CBETOBOM MHKPOCKOM, O0OpyHOBaHUE s
MpoBeJeHUST  HAOMIOJACHWM,  U3MEpeHHil,  SKCIEPUMEHTOB;
MUKpOTIpenapaTbl PacTUTENbHBIX, KUBOTHBIX U OaKTEPHATBHBIX
KJIETOK.

JlaGopaTopHble U IPaKTUUECKUE PaOOTHI:

JlaboparopHas pabGota Ne 1. «M3ydyeHuwe KaTaTUTHUUECKOM
aKTUBHOCTH (pepMEHTOB (Ha MpUMEpPe aMUIIa3bl WM KaTaaas3bl)y.

JlaboparopHass pabota Ne 2. «lM3ydeHue CTpOEHHUS KIETOK
pacTeHHiA, )KUBOTHBIX U OAKTEePHil MO MUKPOCKOTIOM Ha TOTOBBIX

Crpoenue mosekyinsl AT®. Makpospruueckue cBsizu B MoJiekysie ATD.
buonoruueckue ¢pynkiun AT®. BoccTaHOBICHHBIE IEPEHOCUMKH, UX
¢byaknuuB kietke. Jpyrue nykineosunrpudocdarsr (HTD).
Cexsenuposanue JJHK. Mertoibl reHOMHUKH, TPAaHCKPUIITOMHKH,
MIPOTEOMUKH.

CrpykrypHas 6uosiorus: OMOXuMUYEeCcKre U OMoPU3NIECKUE UCCIIET0OBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMoMoJieKya. MoaenupoBaHue
CTPYKTYpPHI U PYHKIIMI OMOMOJIEKYI U UX KOMILIEKCOB. KoMIbroTepHbIi
JU3afHU OPTaHUYECKUN CHHTE3 OMOMOJIEKYJ U UX HETIPUPOIHBIX aHAJIOTOB.
JemoHcTpanmun

[Toptpetsr: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Hwnarpammsl: «Pactipenenenne XuMU4eCKUX 3JIEMEHTOB B HEKUBOW IPUPOJIEN,
«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmune! u cxembl: «Ilepuoanueckas Tabaua XMMHUECKHUX JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOJIbI», «Beniectra B cOCTaBE OPraHUu3MOBY,
«Ctpoenne MoJeKyIbl 6enka», «CTPYKTYphl OSIKOBON MOJIEKYIIBD,
«CTpoeHre MOJIEKYJ yrieBoAOBY, «CTpOEHHE MOJIEKYJ JIUIIHUIOBY,
«HyxnenHoBbie KUCIOTh», «CTpoeHue mMosiekysibl ATDy.

O6opynoBanue: XxumMudeckas mocyaa u 000pya0BaHue.

JlabopaTopHble U MpaKTUYECKHE pabOTHI:

1. JJabopatopHas pab6oTa «ObHapyx)eHUE OETKOB C TOMOIIBIO
KAUECTBEHHBIX PEAKIUN».

2. JJabopatopHas pab6oTa «/ccinenoBaHue HyKJIEMHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHbIX OPraHU3MOB.

Crpoenue U QyHKIUH KIETKH

Tunbl KJIETOK: 3yKapUOTHYECKas W MPOKapUOTHYECKas.
(byHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue npokapruoTuueckoil kinerku. Kinerounas cteHka 6akrepui U apxei.
Oco0GeHHOCTH CTpOeHHUs] TeTepoTpoHONl M aBTOTPO(HON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenrie u (pyHKIMOHMPOBAHUE PYKApUOTHYECKON KieTku. Ilnmazmarnueckas
mMemOpana (r1a3manemMma). CTpyKTypa miazmaTudeckoil Mmemopansl. Tpancrnopt

CrpykTrypHO-




MUKpOIpenaparax U ux OIUCaHUEe».

BEILIECTB Yepe3 IJIa3MaTHIECKyI0 MeMOpaHy: macCuBHBIN (I y3usi, oonerdéHuas
midQy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN AaKTUBHBIA TPAHCIOPT).
[onynponunaemocts  mMemOpanbl.  PaGora  HarpuiikaameBoro  Hacoca.
DHJIOUUTO3: THUHOIMTO3, (aromuTo3. Dk3ommro3. Kieroynas creHka.
CrpykTypa U QyHKINHU KJIETOYHON CTEHKU pacTEeHHUM, TpHOOB.

Huronna3zma. [urozons. [lutockener. JIBmwkeHue muTtomiazmMbl. OpraHou bl
kiaeTku. OnHoMeMOpaHHBIE OpraHoOWIbl KJIIETKU: 3HJIOIUIa3MAaTUYeCcKas CeTb
(BIIC), anmapat ['onbKK, TU30COMBI, UX CTpOeHHE U (PyHKIMU. B3aumocBs3b
0JIHOMEMOpaHHBIX OPraHOUAOB KiIeTKH. CTpOoeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm Hanpapienus 0eiakoB B DIIC. Cunrtes pactBopuMbix O0einkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['magkuii  (arpaHyiasipHbI) — SHAOMIA3MaTHYECKHMA
petukynym. CekperopHast pyHkius anmnapata ['onbmku. Monndukanus 6e1KoB
B ammapare [onpmku. CoprupoBka OenkoB B ammapare ['onbmxu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyosu pactutenbHbIX KiIeTok. Kiierounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KIETKH: MUTOXOHAPHUH, IJIACTHIBIL.
[IpoucxoxaeHne MUTOXOHIpUH U actua. CuMOuorenes
(K. C. MepexxkoBckuit, JI. Maprynuc). CtpoeHue v GyHKITUA MUTOXOHIPHI
urnactul. [lepBrunble, BTOPUYHBIE U CIOXKHBIE IIIACTUIBI
(OTOCUHTE3UPYIOIIUX FYKAPUOT. XIIOPOIUIACTHI, XPOMOILIACTHI, JTIEUKOIIACTHI
BBICILIUX PACTCHUM.

HememOpanHnbie opranonp! kietku CTpoeHne 1 GyHKIUU HEMEMOpPaHHbIX
opranouJioB kjieTku. Puéocomsl. [Ipomexxyrounsie (punaMeHThI.
Mukpo¢unaMmeHTsl. AKTUHOBbIE MUKPO(QUIaMEHThI. MbIIlIEUHbIE KIETKH.
AKTHUHOBBIE KOMIOHEHTHI HEMBIILIEYHBIX KJIeTOK. MuKkpoTpyO6ouku. Kietounslit
neHtp. CTpoeHue u ABMKEHHE KTYTUKOB M pecHU4eK. MUKpOTpyOOUKH
nuroIruia3Mel. Llentpuons. benku, acconuupoBanHble ¢ MUKPO(hUIaMEeHTaMU
U MUKpPOTpYyOOouKkamMu. MOTOpHbIE OENKH.

Anpo. OGonouka sapa, XpoMaTHH, KapHOIUla3Ma, SAPBIIIKH, MX CTPOCHUE
u ¢yHKuuu. SnepHslit 6e1KkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE pacnoioKeHue
XpOMOCOM B HHTep(a3HOM sape. DyXpoOMaTHH U TeTepoXpoMartuH. benku
XpoMaTHHa — THUCTOHBL. J[MHAMUKa siiepHON 000JOYKHM B MHTO3€. SIepHBIM
TPaHCIIOPT.




Knerounsie Bxitouenus. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIETOK SyKapuoT
(pacTuTeNbHOM, KUBOTHOM, TPUOHOI).

JemoHcTpanyu

Hoptpertsi: K. C. Mepexxosckuii, JI. Maprynuc.

Tabmunel u cxembl: «CTpoeHuEe 3yKapHOTUYECKOW KIeTKn», «CTpoeHue
XKUBOTHOM  KieTkw», «CTpoeHue pacTUTenbHOM  KieTku», «CTpoeHue
MUTOXOHJIPUMY, «SA1po», «CTpoeHne NPOKApUOTHYECKON KIETKI.

O6opynoBaHHe: CBETOBOM MHKPOCKOI; MHKpONpENnaparbl pPacTUTEIbHbBIX,
YKUBOTHBIX KJIETOK; MUKpOIIpenapaThl 0aKTepUaIbHBIX KIETOK.

JlaGopaTopHbIe U MPAaKTHYECKUE pabOTHI

1. JabopaTtopHuas paboTa «/3ydeHne CTpOCHHS KIETOK Pa3TUIHBIX
OpPraHU3MOB.

2. NpakxTtTuueckas paborTa «3yueHHe CBONCTB KICTOUHOM
MeMOpaHbI».

3. JlabopaTtopHas paborTa
JIETIa3MOJIN3a B PACTUTENIBHBIX KIETKaX».
4. Ilpaxktuueckas pabora «/3yueHue IBUKEHUS UTOILIA3MBIB
PACTUTENBHBIX KIETKaX».

«HccnenoBanue IJ1a3sMoJIM3au

Tema 4. )KuszHeneareIbHOCTE KIIETKHA

OOMeH BelecTB, UM METa00JIU3M. ACCUMIIIALINS
(TuracTrdeckuii 0OMEH) ¥ TUCCUMIIISLIHS (SHEPTeTHUSCKHUI
oOMeH) —

JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonu3ma. Posb 3ak0HOB
COXpPaHEHHs BEUIECTB U SHEPTUH B MOHUMAHUK METab0I13Ma.
Tunsl oOMeHa BeriecTB: aBTOTPOQHBIN U reTepoTpodHBIii. Ponb
(bepMeHTOB B 0OMEHe BEIIECTB U MPEBPAICHHH SHEPTUHU B
KIIETKE.

dortocunTtes. CBeToBast u TeMHOBast Pa3wl hoTocuHTe3a. Peakiun
¢doTocunTe3a. IhhekTuBHOCTH GOTOCHHTE3a. 3HAUCHUE
(dboTocuHTE3a A5 )KU3HU Ha 3emIie. BiusHue ycinoBHii cpeibl Ha

OOMeH BelecTB 1 MPEBPAIlCHUE SHEPTHH B KICTKE

AcCUMMIIAIINS ¥ TUCCUMUJISIIIAS — JBE CTOPOHBI MeTabou3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN U TeTepOoTPO(HBINA. YdacThe KHCIOpoJa B 0OOMEHHBIX
mporeccax. JHepreTudeckoe obecrieueHne KIETKU: mnpeBpamieHue AT
B 0OMEHHBIX mporeccax. DepMEHTATHBHBIN XapakTep PpeakIuil KIECTOYHOIO
Merabosm3ma. DEepMEHTBI, MX CTPOCHHE, CBOWCTBA M MEXaHWU3M JCHCTBUS.
Kodepmentsl. OTinuns pepMEHTOB OT HEOPraHMUECKUX KaTaau3aTropoB. beaku-
AKTUBATOPHI U OETKU-UHTHOUTOPHL. 3aBUCUMOCTH CKOPOCTH (hepMEHTATHBHBIX
peaxiuii OT pa3IuyHbIX (HaKTOPOB.

[lepBUYHBIII CHHTE3 OpraHUYECKUX BEHIECTB B KieTke. DOTOCHUHTE3.
AHOKCUTEHHBI U OKCUTeHHBIH (hoTocuHTe3 y Oaktepuii. CBeTocobuparorime
MUTMEHTHI U MIUTMEHTHI PEaKIMOHHOTO LeHTpa. Polib XJopomniacToB B mpoluecce
dotocunTe3a. CeroBass u TemHoBasi (a3pl. Poroapixanue, Cs., Cs u CAM-
tunbl poTocunTesa. [IpoaykTUBHOCTE GoTOCHHTE3a. BrusHue pazmudHbIX




(doTOoCHHTE3 U CITOCOOBI MOBBILICHHUS €0 MPOIYKTUBHOCTH Y
KYJIbTYPHBIX PaCTEHUN

XeMocHHTEe3. XeMOCUHTE3Upyrolue 0akTepuu. 3HaueHue
XEMOCHHTE3a sl )KU3HU Ha 3eMIIe.

DHepreTudeckuit 00OMeH B kieTke. Paciernnenue BemecTs,
BBIJICJICHUEC U aKKYMYJIHMPOBAHNEC DHCPIrUU B KIICTKE. OTanel

sHepreTryeckoro ooMena. ['nukonus. bpoxeHue u ero BUabIL.

Kucnoponnoe oxuciaenne, Wi KJIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPPEeKTUBHOCTD
SHEPreTHYecKoro oOMeHa.

Peakiun marpuuHoro cunTe3a. I 'eHeTnyeckas nHbopmanys u
JIHK. Peaymmzarus reHeTnyeckoi HHPOpMAIIMU B KIIETKE.

I'enernueckuii Ko v €ro cBoicTBa. TpaHCKPUIIUS — MAaTPUYHBIN

cunte3 PHK. Tpancnsmus — GuocunaTe3 Oesika. ITamsl
tpancisinu. KomupoBanue aMHHOKKCIIOT. Postb pubocom B
OonocuHTE3e OemKa.

Heknetounsie popmsbl xu3HH — BUPYCHI. MIcTOpHsS OTKPBITUS

BupycoB ([I.1. UBanoBckuit). OCOOEHHOCTH CTPOCHUS U

YKU3HEHHBIN IUKI BUpYcoB. bakrepuodaru. bonesnu pactenuit,

JKUBOTHBIX U YCJIOBCKA, BbI3BIBACMbBIC BUPDYCAMU. BprC

uMMyHO-Aedunuta yenoeka (BUY) — Bo30yaurens CITINda.

OOpatHas TpaHCKpUIILM, peBepTa3a U UHTerpasa.
IIpo¢unakTuka pacupocTpaHeHUs! BUPYCHBIX 3a00JI€BaHUM.

JleMoHCTpanuu:

IToptpersr: H. K. Konbnos, /1. 1. UBanoBckui, K. A.
Tumupsszes.

(dakTOpoB Ha CKOPOCTh (poTOCHHTE3a. 3HaUEHHE (POTOCUHTE3A.

XeMOCHHTE3. Pasnoobpaszue OPraHu3MOB-XEMOCHHTETUKOB:
HUTPUDHUIHPYIOMINE OAKTEPHH, KeIe300aKTepuH, cepoOaKTepru, BOIOPOIHBIC
OaxTepuu. 3HaYEHUE XEMOCHHTE3A.

AnHaspoOHble opraHu3Mbl. Buapl Opokenus. [IpoaykTel OpokeHHMs M HX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa3pOOHBIE MHUKPOOPraHW3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpraHnu3Mbl. JTaIbl YHEPreTuueckoro oomena. [loaroroBuTenbHbIN
atan. ['nukoan3 — 6ecKUCIOpOAHOE PACIIETNIEHUE TITFOKO3bI.

buosiornueckoe OKUCIEHWE, WM KJIETOYHOE JbIXaHue. Pojib MUTOXOHIpHUIA
B Ipoleccax OHOJIOrMUEcCKOro  okucieHus. Lukinyeckue — peakiuw.
OxkucmurensHoe (QocdopunupoBanne. IDHEprus MEMOPAHHOTO TpaaUeHTa
npotoHoB. Cunres AT®: paborta nmpotoHHoil AT®d-cunrassl. [Ipenmymiectsa
a’po0HOTO MMyTH OOMEHa BEmIeCTB TMepes aHadpoOHBIM. D(h(HEKTUBHOCTH
SHEPTEeTUYECKOT0 OOMeHa.

JeMmoHcTpanuu

[Moptpetsr: [Ix. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DoToCHHTE3», «DHEPreTHUECKUil 00MeH», «buocuHTe3
oenka», «Ctpoenue pepmMeHTa», «XEeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOIT; 000pyIOBaHUE AJIsl IPUTOTOBICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopatopHble U MpaKTH4IeCcKue paboThI

1. JabopaTtopHas paboTa «H3yuenne KaTaITUTHYECKOHN
AKTUBHOCTH (PEpMEHTOB (Ha IPUMEPE aMUIIA3bl UM KaTallas3bl)».

2. JlabopaTtopHad paboTa «M3yuenne  (epMeHTATUBHOIO
paclieryieHusl IepOKCHIa BOJIOPOAa B PACTUTEIbHBIX U dKUBOTHBIX KIIETKAX).

3. JJabopatopunas pabGoTa «CpaBHeHHE IIPOLECCOB (POTOCHHTE3AU
XEMOCHHTE3a».

4. JlabopaTopHas
U JIBIXaHUSD.

HacnencrBennas nuagopMmarus u peanusaius e€ B KIeTKe
Peakuuu matpuyHoro cuutesa. [IpUHIMI KOMIIEMEHTAPHOCTH B PEaKIIMSIX

pab6ota  «CpaBHeHHE MPOIECCOB OpOKEHUS




Tabnuie! ¥ cxeMbl: « THIBI MUTaHUSY, «MeTaboIH3M,
«MuTtoxoHApUAY, « IHEPreTUUEeCKUl 00Men», «XJ1opoIuiacTy,
«Dortocunte’y, «Ctpoenne JHK», «Ctpoenue u
¢byHKIMOHMpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTnaeckuit
Ko1», «Bupyce», «bakrepuodaruy, «CTpoeHne U >KU3HEHHBIN
LUKJI BUpyca

CIINa, 6axrepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-anmukanun «Y apoenue JTHK u
TpaHCKpUNuus», «bnocunres 6enka», « CTpoeHHE KIETKI;
MoJenb cTpykTypsl JTHK.

[IpomexxyTo4uHOE TECTUpOBaHUE

MaTPUYHOTO CHHTE3A. Peanmuzamnmst  HaciencTBEHHOW — MHGOpPMAIIMH.
I'eneTnyeckuii kox, ero corcrea. Tpanckpunuus — matpudsbiil cuHte3 PHK.
[IpyHOMNBI  TPAaHCKPUIILMHU:  KOMIUIEMEHTAPHOCTb,  aHTUIAPAIIEIBHOCTD,

acummeTpuyHocTh. Co3peBanue matpuunblx PHK B sykapuoTtnueckoil kierke.
Hexomnpyromue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHeix PHK B Onocunrese 6enka.
VYcnosust Ouocunresa Oenka. KoaupoBanue amuHokucior. Poss pubdocom
B OMocuHTE3€e Oernka.

CoBpeMeHHbIE MPENCTaBICHUS] O CTpOeHHMH TeHoB. OpraHuszanus reHoma
y TPOKApUOT M DYKapHUOT. Perynsmusi akTUBHOCTH TE€HOB y TIPOKApHOT.
['unote3a omepona (®. XKako6, XK. Mano). MoiekynsapHble MeXaHU3MBbI
9KCIIPECCUU TE€HOB Yy 3yKapHoT. Poib XpomMaTHHA B peryisuuud paboThl T€HOB.
Perynsimmst oOMEHHBIX IIporieccoB B KieTke. KieTouHsli romeocTas.

Bupycel — HekseTounble pOpMbI )KU3HU U 00JUraTHble napasutsl. CTpoeHue
IPOCTBIX M CJOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaron. Ku3HEHHBIH
LUK JAHK-conepxaniux BUPYCOB, PHK-conepxamux BUPYCOB,
O6akrepuodaros. OOpaTHast TPAaHCKPHUIIUS, PEBEpTa3a, HHTETPa3a.

BupycHsbie 3a0601eBanus yeaoBeka, >kUBoTHBIX, pactenuid. CITMJ[, COVID-19,
COIIMAJIbHBIE U MEAUIIMHCKHE MTPOOJIEMBI.

bruonndopmMaTika: HWHTErpaius W aHaau3 OosblIux MaccuBoB («bigdata»)
CTPYKTYpPHBIX  OMOJIOrMYeCKHMX  JaHHBIX. HaHoTexHojorum B Ouosioruu
u wmemunune. Ilporpammupyembie Qynkuun OenkoB. CrnocoObl JOCTaBKH
JICKapCTB.

JlemoHCcTpanuu

[Toptpetsr: H. K. Kosbios, /1. Y. IBaHOBCKUIA.

Tabmunel u cxembl: «buocunres Oenka», «['eHeTnueckuit koa», «Bupyce,
«baxTtepuodarm.

JlaGopaTopHbIe U MpaKTHUECKUE PadOThI

[Ipaktuueckas pabora «Co3maHue MOJCITH BUPYCAy.

ITpoMexXyTOUHOE TECTUPOBAHUE

Tema 5. PasMHOXEHHE U HUHIUBUAYAJIIbHOC PAa3BUTHC
OpraHnu3MoB

KrneTouHsIi UK, WU )KU3HEHHBIN NUKI Ki1eTku. MaTepdasa u

JKuzHeHHbIN UK KIETKU
Knerounsrit 1mukn, ero mnepuoabl U perymauus. HMHrepdaza u MUTO3.
Oco0eHHOCTH TPOIIECcCOB, MPOTEKAOIKX B uHTepda3ze. [loaroToBka KieTKu




muto3. [Iporeccrl, mporekarmue B uaTepdase. Permmkanus —
peakuust matpuunoro cuHTe3a JHK. Crpoenme xpomocom.
XpPOMOCOMHBIN HA00Op — KapUOTHIL JUTIIIOMTHBIN U TarIOV THBIHA
XpOMOCOMHBIE Ha0Opbl. Xpomatuabl. L{uTonorudeckue OCHOBBI
Pa3MHOKEHHS U UHIMBUIYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne wmetkn — wmuTo3. Craguum mwurtosa. [lporeccs,
MPOUCXOAIINE HA Pa3HBIX CTaAUSIX MHUTO3a. buomornueckuit
CMBICJI MUTO3A.

[Tporpammupyemast TuOEIb KJIETKH — aroITo3.

dopMBl Pa3MHOKEHHUSI OpPraHU3MOB: O€CIIOJ0€ W T0JIOBOE.
Buapl Gecriosioro pa3MHOXKEHHS: JEICHHE HAIBOE, MOYKOBAHHUE
OJIHO- W MHOTOKJIETOYHBIX, CIOpOOOpa30BaHHE, BETETATHBHOE
pasMHoOkeH#e. VICKyCCTBEHHOE KIIOHMPOBAHHE OPTaHU3MOB, €TO
3HAQYEHHE NS CENEKIUH.

[TonoBoe pa3zMHOKEHUE, €T0 OTIUYHS OT OECTIOIOrO.

Meiio3. Craguu wmeno3za. Ilporeccel, mnpoucxoasmme Ha
cragusax merosa. [loBenenue xpomocom B mero3e. Kpoccunrosep.
buonoruueckuii cMbICI ¥ 3HAYEHUE MEi03a.

I'amerorenes — mpouecc 00pa3oBaHUs TMOJOBBIX KIETOK Y
KUBOTHBbIX. [lonoBBIE JKene3pl: CEMEHHMKHM U SIUYHUKH.
OOpa3zoBaHue ¥ pa3BUTUE TIOJOBBIX  KIETOK ramer
(cmepmaTo3ouj, SHIEKIETKAa) — CIepMaToreHe3 M OOTEHE3.
Oco0OeHHOCTH  CTpPOEHHS SHMIEKIETOK U  CIIepMaTO30UOB.
OmnonotBopenue. [lapreHorenes.

WunuBuayansHoe pa3Butue (OHTOTeHe3). OMOpHUOHAIBHOE
pasButue (AMOpUOTeHe3). JTanbl SMOPUOHAILHOTO PA3BUTHUA Y

ITO3BOHOYHBIX KUBOTHBIX: npo0bieHue, ractTpynisuus,
OpraHOTEHE3. ITocTamOpHoHansHOE pa3BUTHE. Tumnbr
MOCTAMOPHOHAIBHOTO pa3BUTHSA: psIMOE, HENpPsSIMOe

(J'II/ILII/IHO‘-IHOC). Bausiaue CpCeabl Ha PpPa3BUTUC OPraHHU3MOB;
(baKTOpLI, CIIOCOOHBIC BBI3BIBATH BpO)KI[éHHBIC YPOACTBA.

Poct u Pa3BUTHUC paCTCHHﬁ. OnrorecuHes IBCTKOBOI'O paCTCHUA:
CTPOCHUC CCMCHU, CTaAUN PA3BUTHUA.

K nenenuto.  IIpecunreTnueckuit  (MOCTMUTOTHYECKUN),  CHUHTETHUYECKHI
Y TIOCTCUHTETUUYECKU (IPEMUTOTUYECKUI) IEPUOIbl UHTEP(A3bI.

Marpuunsiii cunte3 JIHK — permmukanus. [IpuHnunsr perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh, IOJIYyKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm permukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomeps! u
TeromMepasa. XPOMOCOMHBIM HAOOp KJIETKM — KapuoTuil. JIUriouaHbIM
U TalulouAHbIM Habopbl XpomocoM. ['omosnorumunbie Xpomocowmbl. [losioBbie
XPOMOCOMBI.

Henenne xnetkn — wMuTo3. CTaauM MUTO3a W TPOUCXOMAIINE B HUX
npouecchl. Tunbsl muto3a. Kaproknnes u nutokuHes. buonornyeckoe 3HaueHUE
MUTO3a.

Perynsmuss MutoTmdeckoro mukia kieTku. [Iporpammupyemas KieTouyHas
rudenb — arnomnTos.

KnerouHnoe a1po, XxpoMocoMbl, PyHKIIMOHANIbHAS TeHOMUKA. MeXxaHNU3Mbl
nposmdepanuu, guddepeHITPOBKH, cTapeHus U rudenu kietok. «[udposas
KJIeTKa» — OnonHpOopMaTUIECKHe MOIeTH (YHKIIMOHUPOBAHUS KIICTKH.

JeMmoHCcTpanmu

Tabmumpl 1 cxeMbl: «KHU3HEHHBIH UK KICTKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkamus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI; MUKpoOMpenapatsl: «MHUTO3 B KIETKaX
KOPEIIKa JIyKa».

JlabopatopHble U PaKTHUYECKHUE PadOThI

1. Jlabopatopunas pabGora «l3ydeHne XpoMOCOM Ha TOTOBBIX
MUKpOIIpenaparaxy.

2. JlabopaTtopHas paboTa «HabmoaeHne MuTo3a B KJIETKaX KOHYHMKA
KOpeEIlIKa JTyKa (Ha TOTOBBIX MUKpOTIpEnaparax)y.

Crpoenue 1 (pyHKIIMU OPraHU3MOB

Buonornyeckoe pazHoobpazue opranuzMoB. OJHOKIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOECHUS U JKU3HEIEATEIbHOCTH OJJHOKIETOYHBIX OPraHU3MOB.
Bakrepuu, apxeu, 0HOKIETOUHBIE TPUOBI, OJTHOKJIETOYHBIE BOJAOPOCIIH, JPYyrue
npoTucThl. KoJIOHHWATbHBIE OPTaHU3MBI.

B3aumocBsa3p 4yacTeil  MHOTOKJIIETOYHOTO OpraHu3Ma.

Tkanu, oOprassl




JlemoHCcTpanmu:

Tabmuuer u cxembl: «@DOpMBI Pa3MHOXKEHHS OPTaHU3MOBY,
«/IBOMiHOE  OINIOAOTBOPEHME Yy  LBETKOBBIX  PAaCTECHHID,
«BeretaTuBHOE pa3MHOKEHHE PACTCHMI», «JleJIeHHe KIIETKH
Oaktepuit», «CTpoeHHe TOJNOBBIX  KIeTok», «CTpoeHue
XPOMOCOMBI», «KaeTounsrit UKD, «Penmuxkanms
JTHK»,

«Mwuto3», «Meio3», «lIpsMoe u HempsMoe pa3BUTHEY,

«"ameToreHe3 y MIIEKOTUTAIONIUX W 4eloBeka», «OCHOBHBIE
CTaJIMMl OHTOTCHE3a).

O6opynoBanue: MHUKPOCKOTI, MHUKPOTIpeIIapaThl
«CriepMaTo30u/1bI MJIEKOTIUTAIOIIET O, «SlrnexneTka
MJIEKOTIUTAOIIET0», «KapnoknHe3 B KJIETKax KOpelika JIyKay,
MarHuTHas MoOJeb-alIuKauus «JleneHue KIeTKu»; MOJelb
JTHK, monens MmeTada3zHOM XpOMOCOMBI.

JlaGopaTopHbIE M MPAKTHYECKUE PAOOTHI:

JlabopaTtopnast pabota Ne 3. «Habmromenne MuTo3a B KIeTKax
KOHYMKa KOpEIIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTopHas pabota Ne 4. «M3ydeHHe CTPOCHHS IOJOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTaxy.

U cucTeMbl opranoB. OpranusM Kak ejuHoe nesnoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTesbHas,
MOKPOBHAsI, MPOBOJAIIAs, OCHOBHAs, MexaHn4eckasi. OCOOEHHOCTH CTPOCHHS,
(GyHKUMI U pacosIoKeHusl TKaHe B OpraHax pacTeHUu.

TkaHu >KMBOTHBIX M 4eJOBEKA. THIMbBI >KMBOTHBIX TKAHEW: SMUTENUalbHasl,
COEIMHUTENbHAs, MbllIeuHas, HepBHass. OcoOEHHOCTH CTpPOEHHUd, (PYHKIUNU
PacroJIoKeHUsl TKaHEH B OpraHax KHBOTHBIX M YEJIOBEKaA.

Opranbl. BereraTuBHbBIE U reHepaTHUBHBIE OpraHbl pacTeHuid. Oprassl U
CUCTEMBl OpPraHOB JKMBOTHBIX M YejoBeka. DYHKIHU OPraHoB U CHCTEM
OpPraHoB.

Onopa tenma opranu3zmoB. Kapkac pacrenmii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHbII 1 BHyTpeHHUl ckeneT. CTpoeHne u
TNl COSTMHEHNUS KOCTEH.

JIBukeHrue  OopraHm3MoB.  JIBIOKCHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME€OoUIHOE, )KT'YTUKOBOE, pECHUYHOE. [/IBI)KEHHNE MHOTOKJIETOYHBIX PACTEHMI:
TPONM3MBl M HACTHH. J[BUJKEHHE MHOTOKIETOYHBIX JXUBOTHBIX M YEJIOBEKA:
MbllIeyHas cuctema. Peduekc. CkeneTHble MBIIIIBI U UX paboTa.

[TuTanne OPraHnu3smMoB. HOFJ’IOH.[GHI/IG BOJBI, YIIICKHUCIIOTO rasa n
MHHCPAJIbHBIX BECIICCTB PaCTCHUSAMMU. IIuranme
JKNBOTHBIX. BHYTpI/IHOJ'IOCTHOC nu BHYTPHUKIICTOYHOC

nuieBapenHue. [luranne no3BOHOYHBIX )KUBOTHBIX. OTAEINbI MUILIEBAPUTEILHOTO
TpakTa. [lumeBapurenbHbiexkenessl. [luneBapurenbHas cuctema 4eyno-Beka.

Jpixanue opranu3moB. [[pixanue pacrenuid. [Ipixanue ;kuBoTHbIX. Juddysus
razoB 4epe3 IMoBepxHOCTh KkieTku. KokHoe npixaHue. [lprxarenbHas
noBepxHocTh. JKabepHoe u n€royHoe apixaHue. JlpIxaHWE IMO3BOHOYHBIX
JKUBOTHBIX M YEJIIOBEKA. OBOJIOLUUOHHOE YCIOKHEHHE CTPOCHHS JIETKUX
MO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHass cHCTEMa 4YeloBeKa. MexaHu3Mm
BEHTWJISILMM JIETKUX Yy MNTUL W MJIEKONMUTAIOWUX. Perymauus apIXaHus.
JlpixaTeapbHbIC 00BEMBI.

TpaHcopT BeWIECTB Y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUU.
TpaHncnopT BellecTB y >KMBOTHbIX. KpoBeHOCHass cucrteMa M €€ OpraHbl.
KpoBeHocHast cucrema TMO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaie,
KPOBEHOCHBIE COCY/BI U KpOBb. Kpyru kpoBooOparieHus. IBOITIOIHOHHBIE




YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOW CHCTEMbI IO3BOHOYHBIX JKMBOTHBIX.
Pabota cepana u e€ perynsuus.

Brinennenne y opranusmoB. Beigenenue y pacrteHuil. Beigenenue y
#KUBOTHbIX. CoKpaTuTeNbHble Bakyosau. Opranbl BblaeneHud. DuiupTpanus,
cekpeuuss MU oOpaTHOE BCachlBaHME KaK MEXaHU3Mbl pabOThl OpraHoB
BbiiesieHUsl. CBsA3b MOJOCTH Tela € KPOBEHOCHOW U BBIIEIMTEIbHOM
CUCTEMaMH. Bbienenue y 1mo3BOHOYHBIX JKMBOTHBIX U dYenoBeka. [loukw.
Crpoenue u pynkunonnpoBanneHedpona. O6pazoBaHrue MOYH Yy YETIOBEKa.

3ammuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil W LUCTHI TNPOCTEHIIMX. 3alUTa Y MHOTOKJIETOYHBIX PACTCHHH.
Kyrukyna. CpencrBa nacCUBHOM M XMMUYECKOH 3alIUThl. OUTOHIUABI.

3ammuTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpPOBBI M WX MPOU3BOIHBIC.
3ammuTta opranuzMa ot OosesHedd. UMmyHHas cuctema uenoBeka. Kietounsriin
T'YMOpaJIbHBI UMMYHHUTET. BpoxkAEHHBIM M MPHOOpPETEHHBIN criennpUIecKuit
UMMYHUTET. Teopus KiIoHaNbHO-celeKTuBHOTO uMMyHHTeTa (I1. Dpux, ©. M.
bepuer, C. ToneraBa). BocnamurenbHble OTBETHI Opranu3mMoB. Poib
BPOKJIEHHOTO HMMYHHUTETA B Pa3BUTHH CHUCTEMHBIX 3a00J1€BaHUIl.

Pa3apaxxumoctb U PEryJsius Y OpraHUu3MOB. Pa3apaxxuMocTs y
OJHOKJIETOYHBIX OPraHu3MoB. TakcuChl. Pa3apaxuMoCTb U perynsuusy
pacteHuil. POCTOBBIE BelllecTBa U MX 3HAUYCHHUE.

HepBHast cucrema u pedrekTopHas peryiasuusi y >KUBOTHBIX. HepsHas
cucteMa U €€ OTHeNbl. OBOJIOUMOHHOE YCIOXHEHHE CTPOCHHS HEpPBHOMU
CUCTEMBI Yy JKMBOTHBIX. OTI€bl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pednexropnas gyra. bezycioBHble U YCIOBHbBIE pe(IEKCHI.

['yMopanibHast peryisiuus ¥ SHIAOKPUHHAs CHCTEMa XUBOTHBIX M 4YEJIOBEKa.
Kene3pl HHAOKPHUHHOW CHUCTEMBI M HX TOPMOHBI. JleiiCTBME TOPMOHOB.
B3aumocBsa3b HepBHOW W SHAOKPUMHHOW cucTeM. [umoramamo-runodu3apHas
cucTema.

JemMoHcTpanyuun

IHoptper: U. 11. I1aBnoB.

Tabmuiel u cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHbBIE
BoJlopociny, «bakrepuny», «IIpocreiimmey, «Opraibl IBETKOBBIX PAaCTEHUID,
«CucteMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CcTpoeHue




HAceKOMBIX», «kanu pacrenuit», «KopaeBbie cucreMb», «CTpoeHue cTels»,
«CTpoeHue JIMCTOBOM MIACTUHKIY, « TKaHU KUBOTHBIX», «CKEIET YEIOBEKay,
«ITumeBapurenpHas cucremay, «KpoBeHOCHass cucteMay, «/lpixarenbHas
cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucreMmay,
«BpinenurensHas cuctemMay, « JHIOKpUHHAA cUcTeMay, « CTpOeHHEe MBITIITBDY,
«mmynutery,  «KumeunomosoctHeiey, «CxemMa TUTaHUS  PACTCHHI,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKHUBOTHBIX», «CTpPOEHHE THAPBI»,
«Ctpoenue mnaHapun», «BHyTpeHHee CTpoeHUE JT0KIEBOTO 4YepBsi», «HeppHas
cuctreMa pwiO», «HepBHas cucrema Jsarymkm», «HepBHas —cucrtema
npecMmbikaromuxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MIekonuTamux», «HepBHas cucrema uenoBekay, «Pediexcy.

OOGopynoBaHue: CBETOBOW MHKPOCKON; MHKPOIPENapaThl OTHOKIECTOYHBIX
OPraHu3MOB; MUKpPOIIPENApaThl TKAHEH; PAKOBUHBI MOJUIIOCKOB; KOJIJIEKIUU
HAaCEKOMBIX, UTJIOKOXKUX; JKUBBIC IK3EMIUISIPhl KOMHATHBIX PACTECHUM; TepOapuu
pacTeHuM pa3HbIX OTHAEJIOB; BJAXHBIE MpPENapaTbl KUBOTHBIX; CKEJIETHI
MMO3BOHOYHBIX; KOJUICKIIMM OECIO3BOHOYHBIX JXHBOTHBIX; CKEJICT 4YeIOBEKa;
000pyIOBaHME MJIA JIEMOHCTpPAllMd TOYBEHHOTO M BO3AYIIHOTO THTAHUS
pacTeHuM, pacHICIUICHHs] Kpaxmajia M OCJIKOB TOJ JCUCTBHEM (PEepMEHTOB;
000pyI0BaHKE ISl AEMOHCTPAIIMH OIBITOB TI0 U3MEPEHUIO )KM3HEHHON EMKOCTH
JNETKUX, MEXaHHW3Ma [bIXaTelbHBIX JBWKCHHN, MOJEIM TOJOBHOIO MO3ra
Pa3JIMYHBIX KUBOTHBIX.

JlaGopaTopHbIe U IPAKTUYECKHE PAOOTHI

1. JJabopatopHas paboTra «/3yueHue TKaHel pacTCHUID.

2. JJabopaTtopHasa paboTra «/3yueHue TKaHe ;KUBOTHBIX.

3. JJabopaTtopHasipaboTa «/3yyeHre OpraHoB LIBETKOBOT'O PACTCHHS.

Pa3zmHoXeHue 1 pa3BUTHE OPraHU3MOB

@opMBI pa3MHOXKEHHS OPraHu3MOB: Oecrmojioe (BKJIIOUas BereTaTMBHOE)
U TmojoBoe. Buuel 06ecrnonoro pa3sMHOXKEHHS: TOYKOBAaHUE, CIOPYISALUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmHoskenue. [lonoBbie kieTku, mim ramersl. Meito3. Ctagumn meriosa.
[ToBenenue xpomocom B merio3e. Kpoccunrosep. buonoruueckuii cmbica meitosza
Y MOJIOBOTO Ipouecca. Meno3 1 €ro MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

IIpenzaponpiieBoe  paspurve. ['ameroreHe3  y KMBOTHbIX.  llonoBelie




xene3bl. OOpazoBaHuE U pa3BUTHE MOJIOBBIX KIeTOK. CriepMaToreHe3 U OOreHes.
CrtpoeHnue NoJIOBBIX KJIETOK.

OmnoA0TBOpEHNE ©  AMOPHUOHATBLHOE Ppa3BUTHE JKUBOTHBIX. CrHOCOOBI
OIUIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUs — HayKa
O Ppa3BUTHM OpraHu3moB. Mopdorenes — oaHa U3 TJIaBHBIX MpoOiIeM
smOpuosiorun. Konneniuss MopdorenoB u mozenu mopdoreneza. Craauu
SMOpUOTeHe3a JKUBOTHBIX (Ha mpumepe Jarymku). [Ipobnenue. Tumbl
npobneHus.  JlerepMUHUpPOBaHHOE M HEJAEPMUHUPOBAHHOE  JpPOOJICHHE.
brnacryna, Tuner Omactyn. OcoOeHHOCTH JApOOJEHUS  MIJICKOTTHUTAIOUTUX.
3aponpImieBble  JMCTKU (TacTPYJsIIus). 3akiajJika OpPraHoB W TKaHEH U3
3apOJBIIIEBbIX JINCTKOB. B3aumHOoe BiMsHUME dYacTeld pa3BHBAIOIIETOCS
3apojpliia (3MOpHOHabHAS MHAYKIMS). 3aKiajKa MjaHa CTPOCHHS >KMBOTHOTO
KaK pe3yJbTaT MEPAPXUUYECKUX B3aUMOJCUCTBUM TeHOB. BrusHue Ha
SMOpPHOHAIBLHOE Pa3BUTHE PA3IHUHBIX (PAaKTOPOB OKPYKAIOLIEH CPEIbI.

Poct w pa3Butue xuBOTHBIX. [locTomMOpuoHanbHBIM mepuon. I[Ipsimoe
u Hempsimoe  pasButue. PasButue ¢ Meramopdo3oM y 6€CO3BOHOYHBIX
Y TIO3BOHOYHBIX XMBOTHBIX. bHonornyeckoe 3HaueHHE MPSMOI0 U HEMPSIMOIO
pa3BUTHS, UX PACIPOCTpaHEeHUE B mpupoae. Tumbl pocta )KUBOTHBIX. PaKTOPHI
pEeryisilud pocTa >KUBOTHBIX M uejoBeka. CTaauu MOCTIMOPHUOHAIBLHOTO
pa3BUTHUS Y )KUBOTHBIX UM yesioBeka. Ilepuonbl oHTOreHe3a yenoseka. CrapeHue
U CMEPTh KaK OMOJIOTUYECKUE TIPOIECCHI.

PasmHOXeHue wu pa3Butue pacteHud. [ameroput wu cnopodur. Meiios
B KM3HEHHOM LMKJIe pacTeHuil. OOpazoBaHue crHop B Ipolecce Meiosa.
['ametorene3 y pacrenuil. OIUIOOOTBOpPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBolHOE OIJIOJOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pa3BUTHE CEMEHHM.

MexaHu3Mbl pEryIsIIUU OHTOI€HE3a Y PACTEHUH U )KUBOTHBIX.

JemMoHcTpanyuun

[Hoptpetsr: C. I'. Haamun, X. [lIneman.

Tabmuie! u cxembl: «BereratuBHoe pa3MHOKEeHUE», « TUTIBI 6€CIoIoTro
pa3MHOKeHUs», «PasMHOXKEHUE XJIaMUAOMOHAIbD, «Pa3MHOXKEHUE SBIIICHBDY,
«Pa3zmHOXkeHUe TuIpb», «Melo3», «XpoMocoMb», «I'amerorenesy», «CTpoeHue




SUIIEKIICTKU U criepMaTo3ouaa», «OCHOBHBIE CTaiuu OHTOTeHe3ay, «lIpsMoe u
HENpsMoe pa3BuTHE», «Pa3BuThe Mailckoro »xykay», «Pa3BuTue capaHumy,
«Pa3Butne yrymkn», «IBOHHOE OILUIOAOTBOPEHHUE Yy LBETKOBBIX PAaCTEHUI»,
«Ctpoenue CeMsH OJIHOJTOJTBHBIX U IBYAOJBHBIX pacTeHu»,
«OKW3HEHHBIN UK MOPCKOM KanmycTbD», «KU3HEHHBIN UK MXa», < KU3HEHHBIN
[IUKJI TTAMTOPOTHUKAY, «KU3HEHHBIN IUKJI COCHBI.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MMKpPOIpEnapaTsl
U CIIepMaTO30UA0B; MOJIENb «LIMKIT pa3BUTHS JIATYIIKI.

JlaGopaTopHbIe U MPAaKTHYECKUE pabOTHI

1. laGopatopHaspaboTa «/3ydyeHne CTpoCHHs TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIIapaTax.

2. [Ipaktuueckas paboTa
3apOIBIIIEH TTO3BOHOYHBIX )KUBOTHBIX).

3. JJabopaTtopHuas paboTa «CTpoeHre OpraHOB pa3MHOKCHHS BBICIIIUX
pacTeHu.

SIUIEKIIETOK

«BrIsBICHTE IIPHU3HAKOB CX0JCTBa

Tema 6. HacneacTBeHHOCTh M MI3MEHUYHMBOCTh OPTaHU3MOB

[Ipeamer u 3amaum reHetuku. Mctopusi pa3sBUTUS T'€HETHKHU.
Ponp 1muTonoruum u SMOpPUOJIOTHM B CTAaHOBJICHUM T'€HETHUKH.
Bxutag poccuiickux u 3apyO0eKHBIX YUEHBIX B Pa3BUTUE MCHETHUKH.
Metonpl TeHEeTUKH (THOPUAO0IOTHYECKUN, LUTOTEHETHUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHI ). OcHoBHbIE TE€HETUYECKUE
noHsATud. ['eHeTHueckass CHUMBOJIMKA, HMCIOJb3yeMas B CXeMax
CKpENMBaHUU.

3aKOHOMEPHOCTH HACJEI0BaHUs IPU3HAKOB, YCTAHOBJICHHBIE | .
Menaenem. MonorubpuaHoe CKpELLHMBaHUE. 3akoH
€IMHO-00pa3usi TuOpUIOB TepBoro mokoieHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacHIeIUIeHusl Mpu3HakoB. [umoresa
YUCTOTHI rameT. [1oaHOE ¥ HenmoMHOE JOMUHUPOBAHUE.

Jurubpuaxoe CKpEILLMBaHHUE. 3akoH HE3aBUCUMOTO
HAclIe0OBaHUs  NpU3HAKOB.  LluroreHernueckue  OCHOBBI
JUTUOPUIHOTO CKPEIIUBaHUS. AHATU3UPYIOUIEe CKpEIIMBaHUE.
Hcnonb3zoBanue AHAJIM3UPYIOLLETO CKpEILLMBaHUS JUIst
OTIpeJieNIeHuUs] TeHOTHUIIA OCOOH.

['eneTrka — Hayka O HACJIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Hcropust CTaHOBJICHHS M pa3BUTHS TCHETUKU Kak Hayku. PaGoTer I'. Mennens,
I'. Jle ®pu3za, T. Moprana. PoJib 0Te4eCTBEHHBIX YYEHBIX B PA3BUTUH T'€HETUKH.
Pa6oTer H. K. Konbmiosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TEHETHYECKUE TIOHATUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHBIE T€Hbl, AIbTEPHATUBHBIC IPU3HAKH, IOMUHAHTHBIN U PELIECCUBHBII
MpU3HAK, TOMO3UT0Ta, T€TePO3UTr0Ta, YUCTAsl TUHUS, THOPHUIbI, T€HOTHII,
dbenotun. OCHOBHBIE METO/Ibl T€HETUKH: THOPUIOTIOTHUECKUIA,

LHUTOJIOTUYECKU, MOJIEKYIIPHO-TE€HETUYECKUM.

JlemoHCcTpanuu

Ioptpersr: I. Mennens, I'. le ®pus, T. Mopran, H. K. Konsnos, H. H.
Basmnos, A. H. benozepckuni, I'. JI. Kapneuenko, [O. A. ®ununueHko,
H. B. Tu-modeen-PecoBckuid.

Tabmuie! U cxembl: «MeToAbl TeHEeTHKNY, «CXeMbI CKPEITUBAHUSD.

JlabopaTopHble U TPaKTHUECKHUE PAOOTHI

JlabopaTtopHuasa paborTa «/Ipo3oduna kak 00beKT IeHETHIECKUX
UCCIIE0OBaHUN».




CueruienHoe HacnenoBaHue npusHakoB. Pabora T. Moprana o
CUCIUICHHOMY HAacJIeZJOBaHHK0 TI'eHOB. Hapyienuwe cuerieHus
TE€HOB B PE3yJIbTaTE KPOCCUHTOBEPA.

XpOMOCOMHasi TEOPHsI HACJIEACTBEHHOCTHU. | eHeTHYeCKe KapThl.

I'enetuka nosa. XpoMOCOMHOE OmpeiesieHre nojia. AyToCOMBI
MU TIOJIOBBIE XpPOMOCOMBI. ['OMOramMeTHble W TeTepOraMeTHBIE
opranu3mbl. HacnenoBanue npu3HaKoB, CIEMJIEHHBIX C TIOJIOM.

H3meHunBoCcTh. Bubl M3MEHUYMBOCTH: HEHACJICACTBCHHAS U
HacJIeACTBCHHAS. Pons cpenbl B HEHACJICICTBCHHOM
N3MEHYNBOCTH. XapakTepucTuKa MO (UKAITMOHHOMN
W3MEHYUBOCTH. BapuanmoHHBIN psi W BapualMOHHAs KPHUBasl.
Hopma peakiuu mpusnaka. KoimuecTBeHHbIE W KauyeCTBEHHBIC
MpU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIUGUKAIUOHHON
N3MCHYHUBOCTH.

HacnencTtBennas, wWiIM T€HOTHIIMYECKAs, W3MECHYHBOCTD.
KomOunatrBHAsT M13MEHUYMBOCTh. Mei03 U TOJIOBOM MPOIEcC —
OCHOBAa KOMOWHATUBHON U3MEHYUBOCTH. MyrannoHHas
H3MEHYUBOCTb. Knaccuduxkanus MyTaIui: T€HHEBIE,
XpPOMOCOMHBIE, T€HOMHBbIC. YacToTa W MPUYMHBI MYTallHil.
MyrtareHHnbie  (GakTOpbl. 3aKOH TOMOJIOTHYECKHX pSAJIOB B
HacJiencTBeHHoM n3MenunBocTyd H. M. BaBunosa.

BuesnepHas HacieACTBEHHOCTb U U3MEHYHUBOCTb.

I'eneruxa yenoBeka. Kapuotun yenoeka. OCHOBHBIE METO/IbI
reHETHUKU YyeJIOBEKa: reHeaJIOTHYECKUH, OIM3HELIOBLIH,
IIUTOT€HETUUECKHUH, OHMOXMMUYECKHH, MOJIEKYJISPHO-
TeHETUYECKHH. CoBpemMeHHOe ompeJeieHre TeHOTHIIA:
MOJJHOTEHOMHOE CEKBEHHPOBAHHME, TE€HOTUIUPOBAHHE, B TOM
yucie ¢ nomompio [11[P-ananmu3a. HacnencrBeHHbIe 3a00JIeBaHMS
YyeJoBeKa: TeHHBIE OOJie3HH, OOJE3HH C HACIEeICTBEHHOM
MPEAPACIIOIOKEHHOCTHIO, XpPOMOCOMHbBIE 0O0JIE3HH.
Comarnueckre U reHepaTuBHble MyTaluh. CTBOJOBBIE KIIETKH.
[MpuHnuner  3mopoBoro  o0Opa3a  KU3HH,  JAMArHOCTHUKH,
NpOoQHUIAKTUKA W JICYSHHS] TeHEeTHYecKuX OoliesHeld. Meauko-

3akoHoMepHOCTH HacneacTBeHHocTH (10 1)

Monorubpunnoe ckpemuBanue. Ilepblii 3akoH  Menaens 3aKOH
eanHooOpa3us THUOPUIIOB TMEpBOTrO ToKoyieHHs. [IpaBuiio JOMHUHHUPOBAHUAL
Bropoii 3akoH MeHnens — 3akoH paculeryieHus] Tpu3HakoB. [{uronorunueckue
OCHOBBI MOHOTHOPHUIHOTO CKpEIIMBaHUs. [ UIOTE3a YUCTOTHI TaMET.

AHanusupytoiee ckpemuBanue. [IpoMexxyTOuHbIN XapaKTep HacleOBaHUSA.
Pacmiennienre mpu3HaKkoB NPy HEMOJIHOM JOMUHUPOBAHUH.

JuruGpunxoe ckpemrBanue. Tpetuii 3akoH MeHens — 3aKOH He3aBHCUMOTO
HAcJeJIOBaHUs  TpHU3HAKOB.  [[uTomOTMYECKHME  OCHOBBI  JUTHOPUIHOTO
CKpEITUBaHMS.

CuemieHHOe HacnefoBanue mpuszHakoB. Pabotrel T. Moprana. CrierieHHOe
HacJIeJJOBaHNE T'€HOB, HapYIICHHE CIEIUIEHUS MEeXAy reHaMu. XPOMOCOMHas
TEOPHS HACIEACTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHU3M OINpEeNeTeHUs] 1osa. AyTOCOMBI
Y MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U TeTeporaMeTHbI NoJl. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NPU3HAKOB, CLEIJIEHHBIX
C IIOJIOM.

['enotun kak nenoctHas cucrema. [lneoTponus — MHOXKECTBEHHOE JIECTBUE
reHa. MHOXXECTBEHHbIM ajuienu3M. B3aumonelcTBHEe HEAIENbHBIX T'€HOB.
Kommnemenrapuocts. Onuctas. [lonumepust.

['eHeT4eCKUN KOHTPOJIb PA3BUTHUS PACTEHUM, JKUBOTHBIX U YEJIOBEKa,a
TakkKe (PU3MOJOTUYECKUX MPOIECCOB, MOBEACHUS U KOTHUTHBHBIX (DYHKIIHA.
['eHeTYeckre MeXaHHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS
«XO3MH — TMAapa3uT» M «XO35MH — MUKpoOuom». ['eHeTHueckue acmeKThI
KOHTPOJISI ¥ U3MEHEHUsI HACJIECTBEHHOW WH(OpMAlMU B MOKOJICHUAX KIETOK
Y OpPTaHU3MOB.

JemMoHcTpanyuun

IToptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiii 1 BTOpoit 3akoHbl Mennens», «Tperuil 3akoH
Menpens», «AHanu3zupylouiee cKpemmBanue», «HenonHoe qOMUHUpPOBaHMEY,
«CremeHHoe HacleI0BaHUE TMPU3HAKOB Y Ipo3oduibly, «['eHeTHka mojay,
«Kapuotun uenoBeka», «Kapuotun aposzodpwuis», «KapuoTtunm nOTULB,




MEIULIUHCKON
T€HETUYECKUX

IF€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUYECHHE
FEHETUKM B MPEAOTBpAILEHUU M JICUEHUU
3a00JIeBaHMIA YETIOBEKA.

JlemoHCcTpanmu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C.
Yersepukos, H. B. Tumogees-Pecosckuii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHUE U €r0
LUTOT€HETHYECKass OCHOBa», «3aKOH pACLIEIUVIEHUss U €ro
LUTOT€HETHYECKasi OCHOBaY», «3aKOH YHCTOTHI FaMeT»,
«durubpunnoe ckpemmuBanue», «Lluronornueckne OCHOBBI
TUTUOpUIIHOTO CKpeluBaHus», «Melo3», «B3aumopeiicTeue
AJUIETIbHBIX TEHOBY, «['€HeTHYeCcKue KapThl pACTEHNUN, JKMBOTHBIX
n  yenoBeka», «l'eHetmka  mosa»,  «3aKOHOMEPHOCTH
HaCJIeIOBaHUS, CLIETIJICHHOTO ¢ MOJoM», «KapHOoTHIIBI YenoBeka u
KUBOTHBIX», «Buasl wu3meHunBocTH», «MoauduKaMmoHHAS
U3MEHUMBOCTbY, «HacnemoBanue pesyc-paktopa», «l eHeTHKa
IpyII KpoBuy», «MyTalmoHHasi U3MEHUHUBOCTH.

O6opynoBanue:  Mojaenu-anmiukanuu  «MoHorudpuaHoe
ckpemuBanue», «HemomHoe noMuHHpoBaHHE», «lurubpuaHoe
ckpemuBanue», «llepekpéct XpoMOCOM»; MHUKPOCKON H
MuKkpornpenapaT «Jpo3oduinay (Hopma, Myranuu GopMbl KPbUIHEB
Y OKpackH Tejia); repoapuii «I'opoX MoceBHOM.

JIaGopaTopHble U IPAKTHUYECKUE PaOOTHI:

Jlaboparopnas pabora Ne 5. «M3ydyeHue pe3yabTaToB
MOHOTHOPUIHOTO M JAUTHOPUIHOTO CKPEUIUBAHUS y APO30(HUIIbI
Ha TOTOBBIX MUKpPOIIpenapaTax».

JlaboparopHas pabdota Ne 6. «M3ydenune mMoaudUKAIMOHHOMN
U3MEHUMBOCTH,  IIOCTPOEHHE  BapHallMOHHOTO  psAga W
BAPUALIMOHHON KPUBOI».

JIaGopatopHas pabota Ne 7. «AHanu3 Myranuil y apo3oduibt
Ha TOTOBBIX MUKPOIIpEnaparax.

[Ipaktnyeckas pabGorta Ne 2.
POJIOCIIOBHBIX YEJIOBEKAY.

«CocTaBncHue W aHaIu3

«MHOKECTBEHHBIN alIeIn3M», «B3anMOoAeHCTBIEC TCHOBY.

OOGopynoBaHue: MOJIETH 715l IEMOHCTPAIMU 3aKOHOB €AMHO00pa3usi THOPUIOB
MEPBOTO TMOKOJEHUS U PACHICTUICHHUS MPHU3HAKOB; MOJEIb JJIsi JEMOHCTpPAIIHI
3aKOHA HE3aBHMCHUMOTO HACIEOBAHUs MPU3HAKOB; MOJICNb IS JIEMOHCTpAIUN
CIETIJIEHHOTO HACIeA0BaHMS MPU3HAKOB; CBETOBOM MUKPOCKOII, MUKPOTIpEnapar:
«po3odumnay.

JlaGopaTopHble U TPaKTUYECKHE PAOOTHI

1. IlIlpakTuyeckad paborTa
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y JPO30DUITBI».

2. llpaktuueckas pabora «M3ydeHue pe3yabTaTOB TUTHOPHIHOTO
CKpEITUBAHUS Y APO30(PHITBI.

3aKOHOMEPHOCTH U3MEHYHBOCTH

B3aumopeiictBue reHotuna W cpeapl npu  GOPMUPOBAHWHM  (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE ITPU3HAKU. BuIbI
M3MEHYMBOCTH: HEHACIIEICTBEHHAs U HACJIEICTBCHHASI.

Mo nudukannonsas u3MeH4UBOCTh. Posb cpenbl B popmupoBaHuu
Moau(UKAITMOHHON n3MeHUnBOCTH. HopMa peakuuu npusHaka.
Bapuanuonnsiiipsaa u Bapuanuonnas kpusas (B. Moranncen). CoiicTBa
MOAU(PUKAITIOHHOM U3MEHUYHUBOCTH.

['enHoTUnMUeckass U3MEHUYNBOCTh. CBOKCTBA FT€HOTUIMYECKON N3MEHYUBOCTH.
Buapl reHOTUNIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHUOHHASI.

KoMOunatuBHasi M3MEHUYMBOCTh. MeHo3 M MOJOBOI Mpolecc — OCHOBA
KOMOMHATUBHONW H3MEHYUBOCTH. Ponb  KOMOWHATUBHON  HM3MEHUHMBOCTH
B CO3J[aHUH T€HETUYECKOTO pasHOOOpa3us B mpeenax OJHOro BUIA.

MyranoHHass W3MEHYMBOCTb. Buabl MyTauuii: TE€HHbIE, XPOMOCOMHBIE,
reHomMHble.  CHIOHTaHHbIE W UHIYLIHMPOBAHHbBIE MYTaLMH. SAnepHbie
U 1uTOIUIa3MaTHdyeckue Myrtanuu. CoMaTHYeCKue U TOJIOBbIE MYyTaluu.
[IpyuurHBl BO3HMKHOBEHUSI MyTaluil. MyTareHsl U MX BIMSHHE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTALIMOHHOTO TMIpoliecca. 3aKOH TOMOJIOTMUECKHX PsIIOB
B HacjencTBeHHo# m3meHunBocTd (H. Y. BaBunos). BHesnepHast H”3MEHYMBOCTh
Y HACJIEJICTBEHHOCTD.

ONUreHeTHKa W JMHUTeHOMHKA, pPOJb  DIHUIEHETHYeCKUX  (PaKTopoB
B HACJICJOBAaHUH U U3MEHYUBOCTU (DEHOTUIMMYECKUX MPU3HAKOB Y OPTaHU3MOB.

«3yueHne pE3YyILTaTOB




JemoHcTpanuu
[Toprpersr: I'. [le ®pus, B. Noranncen, H. Y. BaBuios.
Tabmuupl ¥ cxeMbl: «BuAbl  HM3MEHYUBOCTHY, «MoudukaoHHas

W3MEHYMBOCTB, «KombOuHaTuBHAs W3MECHYUBOCTBY, «Meiio3y,
«OmnonoTBopeHue», «l'eHernueckue 3a0ojeBaHUs  4eloBeKa», «Bumsl
MYTaL».

O6opynoBaHue: KHUBbIE U repOapHble SK3EMILIAPbl KOMHATHBIX PaCTEHMUIA;
pucyHkH (poTorpadun) KUBOTHBIX C Pa3INYHBIMU BUJAMH U3MEHUYHUBOCTH.

JlaGopaTopHbIe U MPAaKTHYECKUE pabOTHI

l.JabopaTtopHuas paborTa «ccnegoBanue 3aKOHOMEPHOCTEH
Moau(UKAIIMOHHOW u3MeHuMBOcTH. [locTpoeHne  BapuanMOHHOrO  psia
Y BApUALIMOHHOMN KPUBOI.

2. llpaxTuueckas paboTa «Myramun y apo3o¢pmisl (Ha TOTOBBIX
MHUKpOIIpenaparax).

I'eneTnka yeaoBeka

KapuoTun yenoseka. MexxayHapoaHasi mporpaMma UCCIeJ0BaHUS TeHOMA
yeoBeKa. MeTo bl U3y4eHUsl TeHETUKH YeJIOBEKA: TeHEeAIOTMYECKUM,
OJIN3HEIIOBBIN, IUTON€HETUICCKUN, TTOMYIISIIMOHHO -CTATUCTHICCKUH,
MOJIEKYJISIpHO-TeHeTUUYeCKUid. COBPEMEHHOE ONpEEICHUE T'eHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHKUE, B TOM YHUCJIE C TIOMOIIIBIO
IT11P-ananu3a. HacnencTBeHnHble 3a001eBaHus YyeIoBeKa. | eHHbIE
1 XpOMOCOMHBIE 00JIC3HH YelloBeKa. boye3Hnu ¢ HacleACTBEHHOM
MPEaPacoIOKEHHOCThIO0. 3HAUCHUE METUIIMHCKON T€HETUKHU
B MPEOTBPAIICHNHN U JICYCHUH T€HETHUYECKUX 3a00JICBaHUI YEIIOBEKa.
Menuko-renernyeckoe KOHCyapTupoBanue. CTBoJIOBbIE KieTKu. [loHsTHE
«TEHETHYECKOTO TPy3a». DTHUECKHUE aCTIeKThl UCCIIEIOBAaHUHN B 00IaCTH
pPENAaKTUPOBAHMS FT€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue pakTOPbI MOBBIIEHHON YyBCTBUTENLHOCTH YEIOBEKAK
buznYecKOMY U XUMUYECKOMY 3arpsI3HEHHIO OKPYKAIOIIEH CpeIbl.
I'eneTnueckas npeapaconoKEHHOCTh YEJIOBEKA K MaTOJIOTHUsM.

JeMoHcTpanuun

Tabmumel u cxembl: «Kapuotun yenoBeka», «MeToapl U3ydeHUS TEHETHKU




yesloBeKa», «I'eHeTnueckue 3a00J1€BaHNS YETIOBEKaY.
JlaGopaTopHbie U MPAKTHYECKUE pabOTHI
[Ipaktuueckas pabora «CocTaBieHuE U aHAIU3 POJOCIOBHOMY.

Tema 7. Cenexiusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Ceneknusi Kak HaykKa W TPOIECC. 3apOXICHUE CEICKIUU M
nomectukanus. Yuenme H. . BasunoBa o0 neHrpax
MPOUCXOKACHUS W MHOToOOpasus KYJIbTYpHBIX pacTCHHH.
[leHTpBl TPOUCXOXKIEHUS JOMAITHUX XUBOTHBIX. CopT, Topoa,
IITAaMM.

CoBpeMeHHbIE METOBI CEJICKIIN . MaccoBbsrit u
WHJIMBUIYAIBHBIA OTOOPHI B CENEKIIMH PACTCHUM M >KHUBOTHBIX.
Ouenka »3Kc-Tepbepa. DBIM3KOPOJACTBEHHOE CKpEIUBAaHUE —
uHOpuauHT. Ywmcrtas muHUsA. CKpelMBaHUE YHCTBHIX JIMHUH.
I'eteposuc, unu rubpunHas cuia. HepoacTBeHHOe CKpeniuBaHue
— ayropumunr. OrtnanéHHas THOpuUau3amuss W e YyCIexwu.
HckyccTBeHHBIM  MyTareHe3 M IOJIY4Y€HUE  IMOJIUILUIOMJOB.
JocTixeHust CeJIeKIUU pacTeHui, JKUBOTHBIX u
MHKPOOPraHU3MOB.

buorexHonoruss kak oTpacinb  Hpou3BoACTBa. ['eHHas
WHKEHepHus. Otambl co3maHus pexkomOuHantHOM JIHK wm
TPAHCI'€HHBIX OpraHu3moB. KiertouHas mHxeHepus. Knerounsle
KylIbTypbl. ~ MUKpPOKIIOHaJIbHOE  Pa3MHOXKEHUE  PACTEHUMU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEIbCKOXO35HCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYecKHe U dThudeckue mnpodnembl. [MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToptpers:: H. W. Basuios,
Kapneuenko, M. ®@. liBaHOB.

Tabmuielr u  cxembl: kapra «lleHTpsl NPOUCXOXKICHHUS U
MHOT000pa3usi KyJIbTYpHBIX pacTenuit», «llopoapl momamrHux
KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtaanéHHas
rubpuamnszamnusy, «Pabotsel akagemuka M. @. VBaHoBay,

N. B. Mwuuypun, I. ]I

Cenexuusi opraHu3MoB

JlomecTukaius v ceeKIus. 3apok/IeHNne CEICKIIUUA U IOMECTUKAIINH. Y YeHue
H. W. BaBunoBa o lleHTpax HpOMCXOXKAEHUS U MHOrooOpa3us KyJIbTYPHBIX
pactenuii. Posib cenexkuuu B CO3JaHUU COPTOB PACTEHUUN M MOPOJ KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTMUYECKHMX PSJI0B B HACIEICTBEHHOU
n3menunBocTr H. V. BaBuioBa, ero 3HaueHue 7151 CEIEKITMOHHON paOOTHI.

Meroapl cenekimoHHOM paboThl. VICKycCTBEHHBIH OTOOp: MacCOBBIN
W WHIWBUAYAJIbHBIA. OTambl KOMOWHAIIMOHHOW cenekuuu. VcmbiTaHue
pou3BOJUTENIe MO MOTOMCTBY. OTOOp MO TE€HOTUIY C MOMOIIBIO OLIEHKH
¢deHoTHa TOTOMCTBA U OTOOP 1O I'eHOTUITY ¢ ToMoIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOW  paboThI.
PamuanmoHHbli ¥ XMMUYECKUA  MyTareHe3 Kak  HCTOYHHK  MyTalui
Yy KyIbTYpHBIX (popM opranu3mMoB. Vcrionp30BaHre TEHOMHOTO PEAAKTHPOBAHUS
1 MeToZ0oB pekoMOuHaHTHBIX JIHK ams momydenus mcxoaHOro martepuana st
CEJICKIIHH.

[Tonyuenue MTOJIMIIONIOB. BuyrpuBugoBas TUOPHIN3AITHS.
brnu3koponcTBeHHOE — cKpemuMBaHWe, WM MHOpuauHT.  HeponcTBeHHoe
CKpelIuBaHKe, WIN ayTOpuauHT. ['erepo3uc u ero mpuyuHbl. Mcnonab3oBaHue
rereposuca B cenekiuu. Otmnanénnas ruopuausanus. [Ipeomonenne Oecrioaus
MEXBHJIOBBIX THOPHIOB. J[OCTHIKEHHS CEJIEKIIUU PACTCHHH U )KMBOTHBIX.
«3enéHasi peBOIOLIMSY.

CoxpaHeHHe U U3y4eHUE TeHETHUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX

JUKUX  poauuedl  Jias  CO3JaHUsl  HOBBIX  COpPTOB M THOpUAOB
CEJIbCKOXO3SMCTBEHHBIX KyJAbTyp. M3yuenume, coxpaHeHue u ymnpaslieHHE
FEHETUUECKUMH  PECYpCAMM  CEJIbCKOXO3SIICTBEHHBIX M IPOMBICIOBBIX

JKABOTHBIX B LEIAX YJIYYIICHHUS CYLMIECTBYIOIIUX M CO3LAHUSA HOBBIX IIOPOJ,
JUHUNA U KPOCCOB, B TOM 4YHUCJIE C IPUMEHEHHUEM COBPEMEHHBIX METOJOB
HAy4HBIX UCCIICJOBAHUM, IEPENAOBBIX UAECH U NIEPCIEKTUBHBIX TEXHOJIOTHM.
JeMoHcTpanuun
Iloprpersi: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL




«lTomummonaus», «OObeKTbl OnoTexHonorun», «KierouHbie
KyJIbTypbl W KJIOHHpOBaHUE», «KOHCTpyMpOBaHUE U TIEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MyJISDKU TUIOIOB M KOPHETIIIOJOB IUKUX (HopM
UKYTbTYPHBIX COpPTOB pacTeHuii; repbapuit
«CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHbI€ U MPAKTHIYECKUE PAOOTHI:

Okckypeusi «OCHOBHBIE METOIbI U JOCTIDKEHHS CEJIEKIINHU
pacTeHUH 1 )KUBOTHBIX (HA CEJICKIIMOHHYIO CTAHITUIO, TITIEMEHHYIO
(dbepmy, COPTOUCTIBITATENBHBIA YIaCTOK, B TEIIMYHOE XO3SIMCTBO,
a0OpaTOpPUI0 arpOyHHWBEPCUTETa WM HAYYHOTO IIEHTPA)».
Hrorosoe tectupoBanue

Jlykbsnenxo, b. JI. Actaypos, H. bopnoyr, /. K. benses.

Tabmuie! u cxembl: «L{eHTpbI MPOUCXOXKIAEHHUSI U MHOTOOOpPa3Hsl KyJIbTYPHBIX
pacTeHuit», «3aKOH FrOMOJIOTMYECKUX PAJOB B HACIIEICTBEHHOW U3MEHYMBOCTIY,
«Meroab! cenekuumy, «Otaanénnas rudpuauzanusy, «MyrareHes».

JlaGopaTopHbie U MPaKTHYECKUE PaOOTHI

1. JlaGopatopHasa paboTa «/3ydeHue copToB KyabTypHBIX PaCTEHUIN
Y TIOPOJT AOMAIITHUX KMBOTHBIX).

2. JJabopatopHas paboTa «/3yueHre METOJIOB CENEKITUN PACTCHUI.

3. lIpaktuueckas pabora «lIpuBuBKA pacTeHHI».

4 Oxkckypcus «OCHOBHBIE METOJBI U TOCTHKCHUS CETEKIIMH PACTCHHI
U OKUBOTHBIX (Ha  CENIEKIMOHHYIO  CTaHILMIO, IUIEMEHHyI0  (depmy,
COpPTOMCIIBITATENIbHBI Y4acTOK, B TEIUIMYHOE XO34MCTBO, B J1aOOPAaTOPUIO
arpOyHUBEPCHUTETA WM HAyYHOTO IIEHTPA)».

brotexHoorus U cuHTeTHYeCKass onosorus (4 4)

OOBEKTBI, HCNOJIB3yEMbIE B OMOTEXHOJIOTHH, KJIETOYHblE M TKaHEBbIE
KyJIbTYpbl, = MHKPOOPraHM3Mbl;  HUX  XapakTepucrtuka.  TpaaunuoHHas
OMOTEXHOJIOTHS:  XJIeOOIeYeHUe, TMOJIyYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJenne. Mukpobuonornyeckuii cuHte3. OOBEKThl MUKPOOHOIOIMYECKHX
TexHoJiorui. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTMH U MHCTPYMEHTOB II€JICHANPABIEHHOIO W3MEHEHMS
U KOHCTPYUPOBAaHUS T'€HOMOB C I€JbI0 IOJy4eHHs] OPraHU3MOB M HX
KOMIIOHEHTOB, COJAEPKAIIMX HE BCTPEYAIOIIUECS B NMPUPOJIE OMOCUHTETHYECKUE
IyTH.

Knerounas mnxeHepus. MeToasl KyJIbTypbl KJIETOK M TKaHEH pacTeHUH U
#UBOTHBIX. KpuoGanku. ComaTuyeckas TruOpuau3anmuss M COMAaTUYECKUN
sMmOpuorenes. Mcnoab3oBaHue ramiouaoB B cenekuuu pacteHuid. [lomydenue
MOHOKJIOHAJIbHBIX AHTUTEJL. HcnoJip30Banue

MOHOKJIOHQJIbHBIX W  TOJIMKJIOHANBHBIX aHTHUTEN B
MegunuHe. VICKyCCTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTpYKIUS SHLEKIETOK U
KJIOHUPOBAaHHUE KXUBOTHBIX. METO TpaHCIIaHTALMU siep KIETOK. TexHonoruu

O3JI0POBJICHUS,  KYJIbTHUBUPOBAHHUA W  MHUKPOKJIOHAJIBHOTO  Pa3MHOXKECHMS
CEJIbCKOXO35MCTBEHHBIX KYJIbTYD.
XpoMOCOMHAasl ¥ T€HHas WHKeHepus.. VICKycCTBEHHBI CHHTE3 TIeHa

u koHcTpyupoBanue pekomOuHaHTHRIX JIHK. Cosnmanme TpaHCreHHBIX




OpraHu3MoB. JIOCTHKEHUS U NIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOM NHKEHEPHUH.
DKOJIOTUYECKHE U 3TUYECKHE NTPOOIEMbI T€HHOM HHKEHEPUU.

Memnnnackue OMOTEXHOIOT M. IToctrenomuas uudposas
meauuuHa. IIIP-nmuarnoctuka. MeTaboj0OMHBIM aHanU3, T€HOLIEHTPUUYECKUN
aHaJIM3 [poTEeOMa 4YEJIOBEKa JUIsI OLEHKH COCTOSHHMS €ro  3J0pOBbS.
Hcnons3oBaHne CTBOJNOBBIX KJIETOK. TlapretHass Tepamus paka. 3D-
OvouHXeHepus JUIsl pa3pabOTKU (PyHAaMEHTaJIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJIOTMH, CO3JaHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHUU
TpEXMEpPHOrO OHONpPUHTHHra U ckapQoiauHra Juid pelieHdus 3ajad
MEPCOHATU3UPOBAHHON MEIMUIIUHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IEJIbI0 OOECIeUeHUs KOMOWHUPOBAHHOU
3amuThel 0T Bo30yauteneit OPBU, ycraHoBieHue MOJEKYISIPHBIX MEXaHHU3MOB
¢yukunonupoBanust PHK-conmepkamux  BUpPYCOB, BBI3BIBAIOIIUX  0C000
omacHble 3a00JIeBaHMS YeIoBeKa U )KUBOTHBIX.

JeMoHCcTpanuu

Tabmuipl u cxeMbl: «/cronb30BaHUE MHKPOOPTaHU3MOB B IMPOMBILIIIIEHHOM
IPOU3BOACTBEY, «KiteTrouHas nHxeHepus», «['eHHass HHXEHEPUsI».

JlaGopaTopHbIe ¥ MPaKTHYECKUE pabOTHI

1. labopatopHas paboTra «/3ydeHne 00bEKTOB OMOTEXHOJIOTHUI.

2. [IlpaxkTtuueckas pabota «llodydeHrne MOJIOUHOKUCIBIX MMPOIYKTOBY.

3. Dkckypcus «buorexHonorus — BaxkHeHIIas TPOU3BOAUTEIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)».

Hrtorosoe tectupoBaHue

COJAEP)KAHUE YYEBHOTI'O ITPEJIMETA «bHOJIOI'US»

11 KIIACC

ba3oBrlil ypoBeHb

Yriay0/eHHbIi yPOBEHb

11 kaacc. 1 4 B Hegenn10, Bcero 34 4, M3 HUX 2 4 — pe3epBHOE
BpeMs

11 kaacc. 102 4y, u3 HUX 8 4 — pe3epBHOE BpeMs




Tema 1. DBoJIONUOHHAA OMOJIOTUA

DBOIOLIMOHHAS OUOJIOTHS

[Ipennocelnky  BO3HMKHOBEHHS  3BOJIIOUMOHHOW  TEOPHH.
OBOJIOLMOHHAA Teopus M €€ Mecro B Ouosoruu. BriusHue
9BOJIIOLIMOHHOM TEOpUH Ha pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CunerenbcTBa ABOJIFOLIUH. [TaneonTONIOrNUECKHE:
[IOCJIEIOBATEILHOCTD MOSIBJIIEHUSI BUAOB B IaJICOHTOJIOIMUECKOM
JeTonucH, nepexoausie Gopmbl. bruoreorpaduueckue: cxoAacTBo U
paznuuue dhayH u GIOp MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMYecKHe: CXOACTBA U pa3iandns SMOPHOHOB pa3HBIX

BHJIOB IT0O3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE:
TOMOJIOTUYHBIE,  AHAJIOTHYHbIEC,  PYAUMEHTAapHbIE  OpPraHbI,
aTaBU3MBI. MounekynsipHO-OHOXUMUYECKHE: CXOJACTBO

MEXaHHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METabOIMUYECKUX
IIyTE€N y BCEX OPraHu3MOB.

OpomroroHHast  teopuss Y. [lapBuna.  [Ipeamocsliku
BO3HUKHOBEHHUS JapBUHU3MA. J[BIKYIIUE CUIIBI IBOJIIOLIMK BUIOB
no JlapBuHy (M30BITOYHOE pa3MHOKEHUE MPU OrPAHUYCHHOCTH
pecypcoB,  Heompeaen€éHHas  W3MEHYMBOCTh, Ooppba  3a
CYIIIECTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBoonun (CTD) m e€ ocHOBHBIE
MOJIOXKEHUSL.

MuxkposBosntorus. [Tomyssius Kak eJUHNUIA BUAA U IBOJIOLUU.

JBuxymue cuibl ((pakTopbl) SBOJIONMH BUIOB B IMPHUPOJE.
MyTanmoHHbId TpollecC U KOMOWHATHBHAas W3MEHYHBOCTb.
[TonynsiroHHbIe BOJHBI U Apeiid reHoB. M3omsauus 1 MUTparus.

EctectBennblit 0TOOp — HampaBisOUil (HaKTOp SBOIIOIHH.
@DopMBI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOneHHOCTh OPraHU3MOB KaK Pe3ylbTaT ABOJIOIUU.
[Tpumepsl mnpucnocoOnenuit y opraHu3smoB. ApoMopdo3bl H
UANO0-aJIaN Tallku.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHoBHbIE (OPMBI
BUJI000pa30BaHus: reorpaduyeckoe, 3K0JIOTHIECKOe.

MakposBomtoniust.  Popmbel  3BoMOLMU:  (pueTHYecKas,
JMBEpPreHTHas, KOHBEPreHTHas, napasienbHas. HeoOpaTUMOCTb
IBOJIIOLUH.

[IpoucxoxaeHue  or

HCCTICTTHAJIM3UPOBAHHBIX IIPCIAKOB.

3apoKaeHuE U Pa3BUTHE 3BOTIOIMOHHBIX MPEACTaBICHUN B ONOJIOTHH

OpomoumonHass  Teopuss Y. JlapBuna.  Ilpeanocbulkd — BO3HMKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HaydHas nedarenbHocTh Y. JlapBuHa.

JBrxymue cuibl 3BoJitolMK BUJOB 110 Y. /lapBuHY (BbICOKask HHTEHCUBHOCTh
pPa3MHOXEHHsSI OpPraHW3MOB, HACIIEACTBEHHAas HW3MEHYHMBOCTh, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN U MCKYCCTBEHHBIH 0TOOD).

Odopmnenue cunrernyeckoit Teopun 3pommonuu (CTI). Helitpanbhas Teopust
sBosonn. CoBpeMeHHas HBOJIIOIMOHHAS OMOJIOTHS. 3HAYEHUE BOJIOIMOHHON

TEOPUHU B (hpopmMHpoBaHUU ecrec-
TBEHHO-HAYYHOU! KapTUHBI MHpA.

JemoHcTpanmun

[Toprpersr: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
KroBre, 4. HapBuH, C. C. YeTBepHKOB,

N. 1. Imaneraysen, k. Xonnenn, . K. benses.

Tabmuip! u cxembl: «CucreMa sxuBout ipupos! (o K. JImauaero)y, «JlectHuma
JKUBBIX cymiecTB (o Jlamapky)», «Mexanu3M (popMUPOBAHUS MPUCTIOCOOTCHUI
y pacteHuid W KuBOTHBIX (mo  Jlamapky)», «Kapra-cxema  Mapmipyra
nyremectBuss Y. Jlapuna», «Haxomku Y. [lapunHa», «Dopmbl GOpbOBI 3a
cymectBoBanuey, «llopoasr romybeit», «MHoOrooOpasue KyabTYpHBIX (HopM
Kanyctel», «[lopoabl noMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHUS HOBBIX
Bug0B (1o Y. [lapBuny)», «CxeMa COOTHOILIEHUS IBUKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHHS] CHUHTETHYECKON TEOPUH 3BOJIFOLII.

Mukpo3BoIOLUS U €€ Pe3yNIbTaThl

[lonmynsiuust Kak sJI€MEHTapHas eIuHUUA 3BOJIOLUH. COBPEMEHHBIE METO/bI
OLICHKA TEeHETUYECKOT0 pa3HoOoOpasusi M CTPYKTypbl momyisiuid. l3meHenue
reHo(oHIa TOMYMSUU KaK JJIEMEHTApHOE OHBOJIOIHOHHOE SIBICHHE. 3aKOH
reHeruyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (PaKTOphl (IBIDKYLIUE CHUJIBI) OSBOJIIOLUU.
nporiecc. KomOunatuBHas u3MeHYMBOCTh. [Ipeiid reHOB —
HEHAIPABJICHHbIE HW3MEHEHUS 4YacTOT aJuleNiell B MOMYJISALHUAX. Dddexr
ocHoBatens. ekt OyTbulouHOro ropibimka. CHIKEHHE T'€HEeTHYEeCKOro
pa3HooOpas3us: mpuyuHbl U cieactBus. llposBienue s¢dexra npeiida reHOB B
OONBIIMX ¥  MalbIX TOONynsAlusX. Murparuu. W3onsmuus — mOmyIisiiyi:
reorpadudeckas (MIPOCTPaHCTBEHHAs1), Oroorndeckast (penpoayKTHBHAS).

EcrectBeHHbIif 0TO0Op — HampaBisoonumii  gakrop 3Boiorun. DPopmbl
€CTECTBEHHOT0  0TOOpa: JBWXKYIIMH, CTAOWIM3MPYIOUIMHA, pa3pbIBAIOIIMN

MyTranuoHHbIH
CIly4aiiHbIe




[Iporpeccupyronias cnenunanuzanys. AfanTuBHas pajnalus.

JlemoHCTpanmu:

IHoprpersr: K. Jlunneit, X.b. Jlamapk, Y. [apsun, B.O.
KoBanesckuit, K. M. bap, O. T'ekkens, @®. Miriomiep, A. H.
CeBep110B.

Tabmumer 1 cxembl: «Pa3BUTHE OpPraHWMYECKOTO MHUpAa Ha
3emiien, «3apoapIiu MO3BOHOYHBIX KUBOTHBIX»,
«Apxeontepukc», «@Popmbl O0pHOBI 32  CYIIECTBOBaHHEY,
«EcrtectBeHHBI 0TOOP», «MHOTOOOpa3ne COPTOB paCTEHHII,
«MHoroo0pa3ue opoJ KUBOTHBIX), «[Tomymsumy,
«MyTtanmoHHast W3MEHYHBOCTBY;
«Apomopdo3sely, «Unuoamantamuuy, «OOmas aereHepaius»,
«IBmxymme cuibl  sBomonun», «Kapra-cxema wmapuipyra
nyremectBust Y. JlapBuna», «boppba 3a cyiecTBOBaHHEY,
«IIpucrnoco6IeHHOCTh OPraHu3MOBY, «I"eorpaduueckoe
BH1I000pa3oBaHue», « IKOJOTUIECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IM4YHbIMH TUIIAMU
OKpackH; Habop IUIOAOB U ceMsH; Koyuiekuus «[Ipumepsr
3alIUTHBIX TPUCIIOCOONIEHUN Y )KUBOTHBIX»; Mojelb «OCHOBHbBIE
HampaBJIeHUs HBoyouuM»; o0bEMHas wmojaenb «CTpoeHue
rOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa; Koekuus —«Dopmbl
COXPaHHOCTH HCKOMAEeMbIX >KMBOTHBIX W PACTCHMID»; MOJEIb-
anruikanust  «Ilepekpéct Xpomocom»; BIaKHBIE Mpenapatsl
«Pa3BuTue Hacekomoroy», «Pa3BuTue JATYIIKH»; MUKpOIIpEnapaT
«pozoduna» (HopMa, myranuu GOpPMBI KPBUIHEB U OKPACKH

Tena).
JIaGopaTopHble U MPaKTUYECKHE PAOOTHI:
Jlaboparopnas pab6ora Ne 1. «CpaBHeHHME BHIIOB IIO

MOP(}OJIOTHIECKOMY KPUTEPHUIO.

JIaGopatopHast padora Ne 2. «OnucaHue NpUCIOCOOIEHHOCTH
OpraHM3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

BxonHoe TecTupoBanue

(mm3pyntuBHbIi). IlonoBoi 0oTOOp. BO3HMKHOBEHHE M ABOJIIOLUS COLMAIBHOIO
HOBE/ICHUS KUBOTHBIX.

[IpucrocoO6neHHOCTh ~ OPraHU3MOB ~ KaK  PE3yJbTaT  MHUKPOAIBOJIOIHH.
Bo3HukHOBeHHE  TpUCIOCOONIeHWH y  opraHu3mMoB.  Apomopdo3bl U
uaunoanantanuu. [lpumepsr npucnocoOneHuii y opranu3mMoB: MOpP(OJIOTHIECKHE,
¢u3monornueckue, OHMOXMMHUYECKHE, TOBeAeHUYeckne.  OTHOCHUTENBHOCTH
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykrypa. BupooOpasoBaHue Kak pe3ynbTar
MUKpOdBOTONUU. M3omsmus — kimoueBor ¢aktop BupooOpazoBanus. I[lytu
U CIIOCOOBI BHI000pa30BaHMUS: AJUTOTIATPUUECKOE (reorpaduueckoe),
CUMIATPUYECKOE  (DKOJOIMYECKOE),  «MTHOBEHHOE»  (MOJIMIUIOWIU3alus,
rubpuansanys). JJinTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3msbl popMHupoBaHUs OMOIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp sBoMIONIMOHHOM OMOJIOTHH B pa3pabOTKe HAayYHBIX METOJOB COXpPaHEHHS
OropazHoo0pa3uss. MUKpPOIBOIIONMS U KODBOJIONMS TApa3UTOB U UX XO3SEB.
Mexanu3msbl GopMHpPOBAaHUS YCTOMUUBOCTH K @aHTHOMOTHKAM U CIIOCOOBI OOpHOBI
C HEM.

JeMoHCcTpanuu

[Toptpetsr: C. C. UerBepukon, J. Maiip.

Tabmupel  u cxembl: «MyranmoHHass U3MeHYHBOCTb», «llomymnsiuonHas
CTpyKTypa BHAa», «CxemMa mposiBlIeHHS 3akoHa Xapau—BaiinOepray,
«/IBmKymue Cuibl  3BONIONUN», «OKOJOTHYECKas H30JISALUA MOy

ceBaHCKOM (openn», «['eorpaduueckas H30JALUUS JTUCTBEHHHUIIBI CHOMPCKOI
U JINCTBEHHULIBI 1aypcKoity, «IlomynsunoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB
U KepTB», «Cxema JeHCTBUS €CTECTBEHHOro oTOopa», «PopMmbl 60pbObI 3a
cyuiectBoBanue», «HHaycTpuanbHbli MenaHu3m», <«JKuBble HCKOMaeMbley,
«[TokpoBuTENbCTBEHHAs OKpacka >XMBOTHBIX», «lIpemympexnaronias oxpacka
KUBOTHBIX), «DU3HOIOTHYECKHE a/lanTanumny, «IIpucnocobieHHOCTD
OpraHu3MOB U €€ OTHOCUTENIBHOCTH», «Kpurepuu Bumga», «Buabl-IBONHUKNY,
«CtpyKTypa BUJA B NIPUPOIE», «Crnoco06sl BUJI000pa30BaHUNY,
«['eorpadpuueckoe Bu000pa3oBaHue TPEX BUJOB JIAHABIIIEH», «IKOIOTHUECKOE
BUA000pa3oBanue BHUJIOB cHHUL, «[lomummounnsl pacrenuit», «KamyctHo-
peleuHblii THOPUI.

ObopynoBaHue: repbapuy pacTeHMit; KOIEKIIUM HACEKOMBIX; dydesia NTHIl U
3Bepeil ¢ MpuMepaMu pa3IMYHBIX MPHUCIOCOONCHMI; Yydena MTHUI[ U 3Bepei
pasHbBIX BHUJAOB; TepOapuu pacTeHH ONM3KMX BUAOB, OOPa30BABIIUXCS
pa3IMYHBIMU CIIOCOOaMHU.




JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI

1. JabopatopHass paboTa «BpIABIEHHE W3MEHYMBOCTH Y 0coOeit
OJTHOTO BUTIA».

2. labopaTtopuas paborta «lIpucrmocobneHuss OpPraHU3MOB U UX
OTHOCHTEJIbHAS 11eTIECO00Pa3HOCTDY.

3. Jlabopartopuas pab6ora «CpaBHEHHE BUIOB IO MOPHOJIOTHICCKOMY
KPUTECPHUIO».

MakposBomronus U €€ pe3ysbTaThl

MeTobl H3y4eHHs] Makpo3BoJtoLuu. [laneoHTonOrNuecKkre METoAbl N3y4eHus
sBosmonuu. [lepexonnpie Gopmbl U GUIOTE€HETUYECKUE PSAJIbI OPTAaHU3MOB.

buoreorpaduueckue wmetonasl uszydeHus osBomouuu. CpaBHeHue (iIopsbl
U (hayHbI MaTEpUKOB M OCTPOBOB. buoreorpadpudeckue odbmactu 3emum. Buabr-
SH/EMUKH U PETUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METOJbl H3YyYeHUs
sBoMONMK. ['eHeTHyecKkne MeXaHHW3Mbl SBOJIIOLIMKM OHTOTE€HE3a W MOSIBICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W QHAJIOTUYHBIE  OPTaHbI.
Pynumenrtapubie Oprasbl U aTaBU3MBI. MouiekynsipHO-T€HETHYECKUE,
OMOXMMHYECKHE M MaTeMaTH4YeCKHe  METOObl  M3YYEHHsS  DBOJIIOLIHU.
['omonoruunsie reHsl. CoBpeMeHHbIE METOJIbI MOCTPOEHUS (DUIOTeHETHYECKUX
JIePEBbHEB.

XpPOMOCOMHBIE MYTAIlUH U SBOJIIOIHS T€HOMOB.

OO0mue 3aKOHOMEpPHOCTH (TIpaBWiIa) 3BoJitonuK. [IpUHIHMI CMEHBI (QYHKITUH.
HeobpaTtumocts 3Bomonnu. AfantuBHas paguanus. HepaBHOMEpHOCTh TEMITOB
IBOJTIOIUH.

JeMmoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabnuupl u cxeMbl: «DUITOTEHETUYECKUN PNl JIOMIAAN», «APXEO-ITEPUKCY,
«3Bepo3yObie  smepwl»,  «Crerouedans»,  «Punuodure»y,  «CemeHHbIE
narnopoTHUKW», «buoreorpadguueckre 30HbI 3eminy», «lpeiid KOHTUHEHTOBY,
«PenmukThl», «HavanmpHble cTaguu SMOPHOHANBHOTO Pa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «[ OMOJOTWYHBIE ¥ aHAJOTMYHBIE OpraHbl», «PyIuMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE Ha0OpHl 4YeNnoBeKa U IIUMMaH3e», «l JaBHbIe
HalpaBJICHUs 3BOJIIOLMNY, «O0II1e 3aKOHOMEPHOCTH SBOJIOLIUN.

O6opynoBaHue: KOJUIEKLIMH, TepOapuu, MYISDKM HMCKONAeMbIX OCTaTKOB
OpPraHMU3MOB; MYJISKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB
Y aTaBU3MOB; KOJIJIEKLIUN HACEKOMBIX.

BxonHoe TectupoBanue




Tema 2. BO3HUKHOBEHHUE U pa3BUTHUE )KU3HU Ha 3eMJie

Bo3HUKHOBEHME U PA3BUTHUE KU3HU Ha 3eMIie

JloHay4Hble NPEACTAaBICHUS O 3apoXkIeHUM >ku3HU. HayuHble
TUIOTE3bl BO3HUKHOBEHMS JKM3HM Ha 3emJje: abuoreHes u
naHcnepmusi. XuUMHUYEcKas dBOJOLUS. AOUOTeHHbIM CHUHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIbHOE
MOATBEPKACHUE XUMHUYECKOM »HBoJitouuu. HavanbHble 3Tamnbl
ononornueckoit sBomormu. ['nnoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MpPOTOKIETKH. [lepBbie
KJIETKH U UX 3BOJIOIMS. POPMHUPOBAHNE OCHOBHBIX TPYII KUBBIX
OpraHu3MOB.

PazButne xu3nu Ha 3emie mo 3paMm W nepuojgam. Karapxeil.
Apxelickas u nporepo3oickas spbl. Ilaneosoiickas spa u eé
IIEPUOIBL: KeMOpHIiCcKuii, OPJIOBUKCKUH, CUIIYPHUICKHUH,
NEBOHCKHI, KAMEHHOYT OJIBHBIN, IEPMCKHUH.

Me3o301ickas 3pa 1 €€ MepUO/Ibl: TPHACOBBIN, FOPCKHIA, MEIOBOM.

Kaiino3zoiickas spa u €€ nepro/ipl: NajeoreHOBbIM, HEOT€HOBBIM,
AHTPOIOTCHOBBIH.

XapakTepuCTUKa KIMMara M TEOJIOTMYECKUX IIPOLECCOB.
OcCHOBHBIE 3TalIlbl SBOJIIOLMHY PACTUTEIBLHOTO U )KMBOTHOTO MMpA.
Apomopdo3ssl y pacTeHUl U KUBOTHBIX. [losiBJIeHUE, pacuBeT H
BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpPraHm4eckoro Mupa KakK OTPaKE€HHE HBOJIIOLMH.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBojronus 4esoBeka. AHTpONOJIOrWs Kak Hayka. PasButue
IIPEJICTaBICHUA O TIPOUCXOKIECHUH 4YeloBeKa. MeTo bl U3y4eHHUs
anTponoreHe3a. CXOACTBa M pa3iInyMsl YEJIOBEKA U JKUBOTHBIX.
CucremaTnyeckoe N0JIOKEHUE YeI0BeKa.

JBmwxyuue cuibl (pakropsl) anTponorenesa. Hacnencrsennas
M3MEHYMBOCTh M €CTECTBEHHbIM 0TO0p. OOIecTBeHHbIH 00pa3
YKU3HHU, U3TOTOBJIEHNE OPYIUI TpyJa, MBILUIEHUE, PEYb.

OcHOBHBIE  CTaAMM W  BETBH  DJBOJIOLUU  YEJIOBEKA:
aBCTPAJIONUTEKH, YenmoBeK yMenblii, YenoBek MpAMOXOAALINA,
UYenosek HeanaepranbCkui, YemoBek pasymHbil. Haxonku
HCKOTIAeMBIX  OCTAaTKOB, BpeMs  CYIIECTBOBaHHUS, 00JacTb
pacripocTpaHeHus, O0O0BbEM TOJIOBHOTO MoO3ra, o00pa3 >KU3HH,
opyaus.

[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3emiie

Hay4nble rumore3sl MPOUCXOXKACHUS JKM3HM Ha 3emie. AOuoreHes
U naHcnepMusi.  JloHayuHble ~— MpeACTaBICHUS O 3apOKICHUM  KU3HU
(kpeaunoHusM). ['umore3a MOCTOSHHOTO C€aMO3apOXKJAEHUS JKU3HU U €€
onpoBepkeHue omneitamu  @. Penu, JI. Cnamnanunanu, JI  Ilacrepa.
[IpoucxoxaeHue KU3HU U aCTPOOUOJIOTHS.

OcHoBHbIE JTaIbl HEOPraHU4YeCKOU 9BOJIIOLINH. IInanerapnas

(reo-noruyeckasi) HBOJIIOIUSA. XUMHUYECKas SBOJIONUS. AOWOTCHHBIM CHUHTE3
opraHuueckux BemlecTB u3 Heopranumyeckux. OmbiT C. Mumiepa u I'. FOpu.
OO6pazoBanue moauMepoB U3  MoHOMepoB. KoamepBatHass — rumoresa
A. W. Onapuna, runote3a nepBuuHoro OynboHa JIk. XosnaeitHa, reHEeTHYECKas
runoteza ['. Mémnepa. Pubo3umbr (T. Yex) wrumoreza «mupa PHK»
V. I'unGepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.

Hcropus 3emin u MeToIbl €€ n3ydeHus. Mckomaemble OpraHM4ecKue OCTaTKH.
I'eoxponosnorust u e€ meroapl. OTHOCUTENbHAST M aOCONIOTHASI T€OXPOHOJIOTHSL.
['eoxpoHONOrMYecKas MKajaa: 30HbI, IPbl, IEPUOBI, STOXU.

HavanbHble Tamnbl opraHndeckoi 3BoJiroruu. IlosiBienne u sBOIONUS TEPBBIX
KJIETOK. OBojiouus MeTabonn3Ma. BoO3HUKHOBEHHE TEPBBIX 3KOCHCTEM.
CoBpemeHHbIE MHKpOOHbIE OWOTUIEHKM Kak aHaJor IMEepBbIX Ha 3emie
cooOmiectB. CtpomaTonuThl. [IpoKapuoOTHl U SYKapHOTHI.

[TpoucxoxaeHue 3ykapuot (CUMOMOTEHE3). DBOJIIOIMUOHHOE MPOUCXOXKICHUE
BUpPYyCOB. IlpoHncxoxkaeHNEe MHOTOKIETOYHBIX OPraHu3MoB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOIUHM BBICIIUX pacTeHuil. OCHOBHBIE apoMOpPQO3bI
pacteHuii. Bpixox pactenuil Ha cymy. l[losiBieHue cHOpoBBIX pacTeHH U
3aBoeBaHue uMU cymu. CemeHHble pacTeHus. [IpoucxokIeHune IBETKOBBIX
pacTeHuil.

OcHOBHBIE 3Tambl SBONIOIUHM KUBOTHOTO Mupa. OCHOBHbIE apoMOpdO3bI
KUBOTHBIX. Benckas gayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
TUnoB. IlepBble XOpaOBbIE KUBOTHBIE. JKM3HD B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentunmid. IIpoucxoxaeHrne MIEKONUTAIOIINUX
u nrtul. IlpuHnun kmodeBoro apomopdosza. OcBoeHHe Oecro3BOHOYHBIMU
Y NT0O3BOHOYHBIMH KUBOTHBIMU CYIIU.

PasButne xu3HM Ha 3eMie 1O 3paM M IEpUOJaM: apXel, MpOTEPO30H,
naneo3oi,  Me3030HM,  KaiiHO30#.  OOm@as  XapakTepucTHKa  KIMMara
Y T€0JIOTMUECKUX NpoueccoB. [losBiaeHNE U paciBET XapaKTEPHBIX OPTaHU3MOB.




Yenoseueckue pacsl. OCHOBHBIE OOJIBIINE PAChl: EBPOIICOUAHAS
(eBpasuiickas), HErpo-aBCTPaIOU IHAS (’xBaTOpUANIbHAS ),
MOHTIOJIOUHAS (a3maTcKo-aMepHKaHCKas). Yepto!
IIPUCIIOCOOJIEHHOCTH NPEACTaBUTENIEH UYEJOBEUYECKUX pac K
YCIOBHSIM ~ CYIIECTBOBaHMA. EJMHCTBO  YENOBEYECKHMX  pac.
Kpuruka pacusma.

JlemoHCcTpanuu:

[Hoptpetsr: @. Penu, JI. Ilactep, A. U. Onapun, C. Mumnep, T
Opu, Y. JlapBuH.

Tabmuuer u cxembl: «Bo3HukHOBeHHE COJIHEYHOW CHCTEMEBI,
«Pa3BuTne opranuueckoro wmupa», «PacTUTenbHas KIETKay,
«KuBoTHas KIIETKaY, «IIpokaprnornueckas KJIETKa»,
«CoBpeMeHHasi cHCTeMa OpraHuyeckoro Mupa», «CpaBHEHHE
AHATOMHYECKHX YEPT CTPOCHHUS YEIIOBEKa M YEIOBEKOOOpa3HBIX
00e3bsH», «OCHOBHBIE MeCTa MaJCOHTOJIOTUYECKUX HaXO0J0K
MIPEIKOB COBPEMEHHOTO 4YelloBeKa», «JlpeBHeiliue oamy»,
«/IpeBHue moamn», «IlepBbie coBpeMeHHBIE JIIOaN», «HenoBedueckue
pacbi».

O6opynoBanue: Mymspku «lIpoucxoxkaeHne denoBekay (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOMa, HeaHIepTalblla, KPOMAaHBOHIIA);
CIENKU WM U300paKeHHs] KaMEHHBIX OpyOud MepBOOBITHOIO
YeJioBeKa (KaMHHU-4OIIEephl, pyOria, CKpediia); TeOXPOHOJIOTHIECKast
Tabnuua; KoyueKus «PopMbl COXPAaHHOCTH MCKOMAEMbIX )KMBOTHBIX
Y PacTEHUI.

JlaGopaTopHble U MPaKTUYECKHE PaOOTHI:

[IpakTueckas padota Ne 1. «M3ydeHne UCKOMAaEeMbIX OCTaTKOB
pPacTeHUii U KUBOTHBIX B KOJUIEKIIUIX).

DOKCKypcusi «DBOJIIOLMS OPraHUYecKoro Mupa Ha 3emiey»
(B eCTeCTBEHHO-HAYUHBIN WU KPaeBeAUECKUN My3eil).

HpOMC)KyTO‘-IHOC TCCTUPOBAHUC

VYraeoOpazoBaHue: €ro yCIOBHS U BIMSHUE HA Ta30BbI COCTAaB aTMOC(EPHI.
MaccoBble BBIMHUPAHMSI — 3KOJOTHYECKHE KPU3UCHI mpouuioro. I[lpuunHel
U CJIECTBUSI MAacCOBBIX BbIMUpPAaHUN. COBpEMEHHBIN 3KOJIOIMUECKUN KPU3HUC, €TO
ocobernoctu. [Ipobdiema coxpanenusi OnopasHooOpas3us Ha 3emiie.
CoBpeMeHHast cUCTeMa OpraHudeckoro mupa. lIpuHImNel kiaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.
JemoHcTpanuu
[Moptpersr: @. Penu, JI. Cnannannanu, JI. Tlactep, . . Meunukos, A. W.

OmnapuH, JIx. Xonaend, I. Meénnep, C. Muunep,
I'. FOpu.
Tabmuner u cxembl: «Cxema omblta @®. Pegu», «Cxema ombITa

JI. TTacTepa 1o U3y4eHHUIo caMo3apoXxaeHus KU3HW», «Cxema onbita C. Musuiepa,
I'. FOpwn», «3Tansl HEOPraHUYECKOM IBONIOLMMNY, «I'€OXpOHOIOrHYECKas IIKaIa,
«HauanpHble 3TANbl OPraHUYECKON 3BOJIONUNY, «Cxema oOpa3oBaHUS dYKApHOT
nytéM cumOuoreHesa», «Cuctema >XWBOW mpupoasl», «CTpoeHHe BUpYCay,
«Apomopdo3bl  pacteHmit», «PuHHMOGUTBH», «OTHOKIETOYHbIE BOJOPOCINY,
«MHorokserounsle Bogopocan», «Mxmy», «llanopotHukn», «l oloceMeHHbIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3-BUTHUS >KUBOTHOTO
Mupa», «Apomopdo3bl KHBOTHBIX», «lIpocretimmey, «KUIIIEUHONOIOCTHBIEY,
«ITmockue YEPBUY, «YIIeHNCTOHOTHEY, «PEIOBI», «3eMHOBOTHEICY,
«IIpecmpikatomuecs», «lItuupy, «Mnekonutatomue», «Pa3Butue KuU3HU
B apXeucKo# apey, «Pa3zBuTHE )KU3HU B IPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU
B MaJIC030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pey», «Pa3BUTHE KU3HU
B KalHO30MCKOM 3pe», «CoOBpeMEeHHas: CUCTEMA OPraHUYECKOTO MUPay.

OOGopynoBaHue: repbapuM pacTeHUH pPa3IUYHBIX OTAENOB; KOJUIEKLIMU
HAaCEKOMBIX; BI@XHble IpenapaTbl JKUBOTHBIX; PAKOBMHBI  MOJUIIOCKOB;
KOJUJIGKIIUM UIJIOKOXKMX; CKEJEThl IO3BOHOYHBIX >KMBOTHBIX; uyyesla MTHI
U 3BE€pel; KOJUIEKIIMM OKAMEHEJIOCTEH, TIOJIE3HBIX MCKOINAEMbIX; MYJIDKU
OpPraHUYECKUX OCTAaTKOB OPraHU3MOB.

JlaGopaTopHble U IPaKTUYECKUEe pabOThI

1. BuprtyansHas nabGopatopHas paborta  «MonenupoBaHue

onbIToB Musuiepa—IlOpu 1no u3ydeHuto aOMOTEHHOTO CHHTE3a OPraHMYeCKHX
COEIMHEHUH B MEPBUYHON aTMOChepe».
2. JlabopatopHas paborTa
OCTaTKOB JIPEBHUX OPTaHU3MOB.
3. llpakTuueckas pabora
pacTeHuil pa3HbIX OT/IEIOBY.

((I/I3y‘ICHI/Ie N OITMCAaHUEC HCKOIIAaCMbIX

«M3ydeHne 0COOCHHOCTEH CTPOEHUS




4. llpaktuueckas pabora  «M3ydeHme o0coOEHHOCTEH  CTpOEHUS
[I03BOHOYHBIX )KUBOTHBIX).
[IpoucxoxaeHue yenoBeka — aHTPOIOreHES

Paznensl 1 3agaun aHTpONOJOTMU. MeToAbl aHTPOTIOJIOT U H.

CraHOBJIEHHE TIPEACTABIEHUN O MPOUCXOXKACHUU 4YesloBeKa. PenurnosHele
B033peHusl. COBpeMEHHbIE HayUHbIE TEOPUH.

CX0JCTBO yesloBeKa € KUBOTHBIMU. CHCTEMaTHYECKOE IOJI0KEHHUE YeIOBEKa.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKA  C KUBOTHBIMU:  CPaBHMTEJIBHO-
MOPGOJIOTUUECKHE, AMOPHUOTIOTUYECKHE, ($U3H0TI0TO-0MOXUMHYECKHE,
noBeneHyeckue. OTauuMsi 4eloBeKa OT  JKUBOTHBIX. [IpsMoxokieHue
Y KOMIUIEKC CBSA3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOH
CUTHAJIbHOM CHCTEMBI.

JBuxymue cuibl ((hakTopbl) aHTPONOIreHe3a: OMOJOTHYECKHE, COLMaIbHBIE.
CooTHolIeHHEe OMOJIOTMYECKUX U COLUAIbHBIX (DAKTOPOB B AHTPOTIOT€HE3E.

OcHOBHbBIE CTaguM aHTpOINOreHe3a. PaHHME uYenoBeKOOOpa3Hble OOE3bsSHBI
(IpOKOHCYIBI) U PAHHUE MOHTU/IBI — OOIIHME MPEIKN YeTOBEKOOOPa3HBIX 00€3bsH

U JIIOJIe. ABCTPAJIONUTEKH — JIBYHOTHME TPEAKH JroJeid. YemoBeK yMelbli,
MepBbIEC U3rOTOBJICHUS OpYAUH Tpyaa. YemoBeK MPpsSIMOXOISIIUN U TEPBBIA BBIXO]]
monei 3a mpenensl Adpuxu. YenoBek TreimenbOeprckuii — oOMui Tpenok

HEaHICPTATLCKOTO YEJIOBEKa U YeJIOBEKa pa3yMHOTro. UenoBek HeaHIepTaabCKU
KaK BHJ JIIOJEH XOJIOMHOTO KinMaTa. YeaoBeKk pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKHMI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpukw.
[TaneoreHeTrka U NaJeOreHOMHUKA.

DBOJIIONHMSI  COBPEMEHHOTO YeJIOBeKa. ECTeCTBEHHBI OTOOpP B MOIMYJISIIHIX
YenoBeka. MyTaIlMOHHBIA Tpoliece U noJuMopdusm. [lomynsiuoHHbIC BOJIHEI,
npeiid reHoB, Murpanus 1 «3pQGEKT OCHOBATENS» B MOMYJISIHUIX COBPEMEHHOTO
YeoBeKa.

Yenoseueckue pacwl. [loHstue o pace. bBomnbimme packl: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HEerpouaHas  (9KBaTOpUAIbHAS), MOHIOJOUIHAS
(a3maTcko-amMepuKkaHckas). Bpemsi u myTu paccelieHusi 4YeloBeKa IO IIaHeTe.
EnunctBo  uenoBeueckux pac. HaydyHas HECOCTOSITENBHOCTH — pacu3Ma.
[Ipucnoco6neHHOCTh 4YeNnoBeKa K pa3HbIM YCIOBHSM OKPYKAIOIIEH CpEeIbl.
Bnusnue reorpaduueckoit cpensl U apeiipa TeHOB HAa  MOPQOIOTHIO
U (PU3HOJIOTHIO YeTOBeKa.

MexaucuuninHapHbie METO/IbI B (pusmueckoit (buomornueckoit)
AHTPOTIONIOTHH. DOBOJIOIMOHHAS ~ QHTPOIOJIOTHS ¥ MAJICOaHTPOTIONOT U
YeI0BEUYECKUX MOMyNAIMid. bruocormansHple vccnenoBaHus MPUPOIBI YeTOBEKa.




HccnenoBanue K03BOTIONUN OMOJIOTHYECKOTO U COITUATBHOTO B YETIOBEKE.

JemoHcTpanuu

[Toprpersr: Y. Hapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuipl U cxembl: «MeToIbl aHTPOTOJIOTHIY, «[ 0JOBHOW MO3TI YEIOBEKaY,
«YenmoBekooOpa3Hbie 00e3bsHBI, «CKeneT dYeloBeKa U CKEJIET MIUMIIaH3e»,
«PynuMeHTbI Y aTaBU3MBbI», «/Bmxymme CHUJTBI aHTPOTIOTECHE3aY,
«OBOJIIOLIMOHHOE JPEBO YEJIOBEKa», «ABCTPAIOMUTEK», «UYUEIOBEK yMEIbIil»,
«YenoBek mnpsaMoxomsaumMin», «JleHncoBckuil 4enoBexk» «Heanaepranbub»,
«KpomanwoHIey, «IIpeaku udemoBeka», «ITambl IBOJIONUN YeIOBeKa», «Pachl
YEJIOBEKaY.

OOGopynoBaHue: MYJSDKM ~ OKaMEHENIOCTEH, TPEeIMETOB  MaTepHabHOU
KYIbTYphl ~ TNPEIKOB  dYelioBeka; pempoaykuuu  (doTtorpaduu)  KapTHH
¢ MU(DOTOTUUECKUMH U OMOJICUCKUMHU CIOKETaMH TIPOMCXOXKJICHUS YeJIOBEKa,;
doTorpadmu HaAXOJOK HMCKOIMAEMBIX OCTATKOB YEJIOBEKA; CKEJIET YeIOBEKa,
MO/IENTh Yepera YeIoBeKa 1 Yepera MIMMIIaH3€; MOJIeTh KUCTH YeJIOBeKa U KUCTH
ITMMITaH3€; MOJIEITH TOpCca MPEAKOB YEIOBEKa.

JlaGopaTopHbIe U TPaKTUYECKUE PAOOTHI

1. labopaTtopHas pabora «M3yueHue
CKeJIeTa YeJIOBEKA, CBA3AHHBIX C MPSAMOXOKICHUEM.
2. Ilpaktuueckas pabota «/3ydeHHE OKOJOTUYECKHX aJarTallui
YEJIOBEKay.

[IpomexxyTOUHOE TeCTUpPOBaHUE

0COOCHHOCTEH  CTPOCHHS

Tema 3. Opranu3Mbl U OKpy>Karouas cpeia

OpraHusMsbl ¥ OKpYyKarolas cpesia

OKoJorus Kak HayKa. 3aJaud U paslelsibl dKOJoruu. Meromabl
9KOJIOTMYECKUX MCCIENOBAaHUN. DKOJOTUYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpl oOuTaHusi OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAas,
[IOYBEHHAas, BHYTPUOPraHU3MEHHAs.

Okonornyeckue (¢aktopsl. Kiaccupukanuss 53KOIOTHYECKUX
¢dakTopoB: aOuoTHyeckue, OMOTHUECKHE U aAHTPOIOTEHHBIE.
JlelicTBUE SKOIOTUYECKUX (PAKTOPOB Ha OPTaHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTD.
®otonepuoausm. IlpucnocobiaeHus OpraHM3MOB K JI€HCTBHIO
abuoTnuyeckux GpakTopoB. buosornueckue puTMBI.

buotnueckue ¢akropbl. Buasl 6MOTHUECKUX B3aUMOAECHCTBHIA:

DKOJIOTHS — HayKa O B3aMMOOTHOIICHHSIX OPraHU3MOB W HaJOpraHU3MEHHBIX
CHCTEM C OKpY>Karolen cpeaomn

3aposk/ieHue U pa3BUTHE 3KoJoruu B Tpyaax A. ['ymbonbara, K. ®. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Paznensl u 3agaun
9KoJI0TuH. CBS3b SKOJIOTHU C JPYTUMU HAyKaMH.

Meroasl skonoruu. IloneBbie HaOMIOAEHUSA. DKCHEPUMEHTHI B SKOJOTHH:

npupoJHbIe | JabopaTtopHble. MoJenupoBaHHe B OKOJOTHU. MOHUTOPHHT
OKpYKaroIen Cpe/bl: TOKATbHBIN, pErHOHATBHBIN U TJ100alIbHBIH.
3HaueHHE  HKOJOTMYECKHMX 3HAHMM Ui YelOoBeKa.  JKOJIOTHYECKOE

MHUPOBO33pEHUE KaK OCHOBA CBSI3€H 4esloBe4ecTBa ¢ Mpupoaoi. PopMupoBaHue
SKOJIOTUYECKOU KYJIbTYPhI 1 3KOJIOTMYECKON rPaMOTHOCTH HACEIEHUS.
JeMoHcTpanyuun
[Moptpersi: A. TI'ymbombar, K. ®. Pymee, H. A. Cesepuon, D.Iekkens,
A. Tencau, B. H. Cykaués.




KOHKYpPCHILIMS, XWIIHUYECTBO, CHUMOMO3 U ero  (op™sl.
[TapasuTu3M,  Koomepauus,  MyTyalu3M,  KOMMEHCAIU3M
(KBapTHpPaHCTBO, HAXJIEOHWYECTBO). AMEHCAIU3M, HEUTpanu3M.
3HaueHue OMOTHUYECKUX B3aUMOJIECHCTBUN I CYLIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEPUCTUKH nomyiasuuu. (OCHOBHBIE
MIOKAa3aTeH MOMYJISUU: YUCIEHHOCTb, JIOTHOCTb, POXKIAEMOCTD,

CMEpPTHOCTb, IMPHUPOCT, MHrpauus. JIMHaMHKa YHCIEHHOCTH
MOIYJIALUNA U €€ PEeTYIIsIIus.
JleMoHCTpanmu:

[Moptpetsl: A. I'ymGonpar, K. @. Pynwe, 3. I'ekkens.

Tabmuis! u cxemsl: kapta «[Ipupoansie 30Hb1 3eminy, «Cpeabl
obutanus opraHusmoB», «Dortomepuoauzmy, «llomymsumy,
«3aKOHOMEpPHOCTH POCTa YUCJIEHHOCTH TMOMYJISIUU UH(QY30pUU-
Tybenskny, «[Iumessie memm».

JlaGopaTopHbIE U IPAKTUYECKHE PAOOTHI:

JlabopaTtopnast padota Ne 3. «Mopdonornueckne ocCoOOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUAY.

Jlabopatopnass pabota Ne 4. «BnusHue cBera Ha pPOCT M
pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktruueckas padora Ne 2. «IToacuéT MIOTHOCTH TOMYIISIIHI
Pa3HbIX BUJOB PACTCHHII».

Tabmuupbl ¥ cxeMbl: «Paszmensl skonorum», «Metoabl 3koiorum», «Cxema
MOHHUTOPHHTA OKPYKAIOLLEN CPEIbD».

JlaGopaTopHbIe U IPAKTUYECKUE PaOOTHI
JlabopaTtopuas pabora «/3ydeHrne METOI0B SKOJOTUUECKUX
UCCIIEI0BAaHUI».
Opranusmsl U cpefa 0OUTaHus

Okonornyeckne (HakTophl U 3aKOHOMEPHOCTH HX aAeicTBus. Kimaccudukarmums

9KOJIOTUYECKUX (aKTOpPOB: abMOTHYECKHe, OHOTHYECKHE, aHTPOTIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JIEHCTBUSL dKoJornueckux (akropos. [IpaBuio
muHumyMma (K. Inpenrens, 1O. JIuOux). TonepaHTHOCTb. OBpHUOMOHTHBIE

U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropbl. CBeT Kak »dKkonoruueckuid dakrop. [leiictBue
Pa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKHE TPYIIIbI
pacTeHU W )KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUrHalbHass pOJb CBETa.
DOTONEPUOAN3M.

Temneparypa kak »3kojorumdyeckuil ¢axrtop. JlelicTBue Temmeparypsl Ha
opranu3mbl. [IoMKHIOTEpMHBIE W TOMOMOTEPMHBIE OPraHU3MBI. DBPUTEPMHbIC
Y CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojormueckuit  (akrtop. IlpucmocoOnenust pacTeHui
K NOJIep)KaHUI0 BoJHOro OanaHca. Knaccudukamnusi pacTeHU MO OTHOIIEHUIO
K Bojie. [Ipucnoco6enust ’)KUBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOMTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILHAs, IOYBEHHAs,
rIyOMHHAs  TMOANOYBEHHAs, BHYTPHOpPraHu3MeHHas. DOHU3UKO-XUMHUYECKHUE
0ocoOeHHOCTH cpel oOuTaHus opraHu3moB. Ilpucnocobnenus opraHu3mMoB
K )KU3HU B Pa3HBIX CpeAax.

buonornyeckne purmel. Bhemnue u BHyrpeHHue puTtMbl.  CyToudHBIE
U TO/InYHbIe pUTMBIL. [IprCcrIOcOOIEHHOCTh OPraHU3MOB K C€30HHBIM H3MEHEHHSIM
YCIIOBUH KU3HU.

XKuznennsie popmbl opranu3zmoB. [lonsTue o xu3HeHHOH Gopme. XKu3HEeHHbIE
(GopMBI pacTeHUi: NepeBbs, KYCTAPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl,
oJlHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI )KUBOTHBIX: T'MIPOOMOHTHI, T€OOHOHTHI,
a3poOHOHTHI. OCOOEHHOCTH CTPOEHHSI U 00pa3a KHU3HHU.

buoTtnueckue ¢akropel. Buapl OnoTndeckux B3aMMOAEHCTBHIM: KOHKYPEHLH,
XUITHUYECTBO, cUMOMO3 U ero ¢opmel. [lapasutusm, xoomeparus, MyTyalausM,
KOMMEHCAJIN3M  (KBapTUPaHTCTBO, HaXJIeOHUYECTBO). Herpoduueckue
B3auMoJielicTBusl  (Tomuyeckue, (Gopuueckue, ¢pabpuueckue). 3HAYCHUE
OMOTHUYECKUX B3aMMOJEHCTBMH Ul CYIIECTBOBAaHHMS OPraHM3MOB B Cpele




obutanus. [IpuHIMIT KOHKYPEHTHOTO UCKITIOUCHHSL.

JemoHcTpanuu

Tabmuubl u cxembl: «OKoyorndyeckue (akroper», «CBETOBOM CIEKTPY,
«IKOJOTUYECKHE TPYIIIBI dKUBOTHBIX TI0O OTHOIIEHHUIO K CBETY», «TeIrIoKpoBHbIE
JKUBOTHBIEY», «XOJOJHOKPOBHBIC >KUBOTHBIE», «DU3MOJIOTHYECKUE afanTaiiu
KUBOTHBIX», «Cpenbl OOUTaHUA OPraHu3MoOB», «bBHONIOTHYECKHE PHUTMBDY,
«Kuznennsie Qopmbl  pacteHmii»y, <«OKuzHeHHbIE (OPMBI  JKUBOTHBIXY,
«JKocucTeMa MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTeMa XBOMHOIO Jiecay,
«lenmn  nwuranus», «XumHUYeCTBO», «llapazutuzm», «KoHKypeHUHs»,
«Cumbmno3sy, «kKomMmeHcammsm.

OGopynmoBanue: repOapud  PacTEHHM ¥ )KUBOTHBIX, IPUCIIOCOOIECHHBIX
K BJIMSIHAIO PA3IUYHBIX HKOJOTHYECKUX (AaKTOPOB; repOapuu CBETOJHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIIMBBIX PACTCHHM, CBETOIIOOMBBIC, TEHEITIOOUBHIC
Y TEHEBBIHOCIIVBbIE KOMHAaTHBIE pacteHus; repbapuu U KOJIJIEKIUU
TEIUIONIIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWYMBBIX PpACTEHUH; dYyderaa NTHIL
W 3Bepeili; repOapuu pacTeHuil, OTHOCSIIMXCS K rurpoduram, kKcepoduram,
Me30¢HTaM; KOMHATHbIE PACTeHMs JAHHBIX TPYIMI; KOJUIEKLIMU >KUBOTHBIX,
oOUTAIOIMX B Pa3HBIX CpeAax; repOapuy M KOJUIEKLIMH PACTEHUH U )KMBOTHBIX,
00aaloNMX YepTaMHu MPUCIOCOOIEHHOCTH K CE-30HHBIM M3MEHEHUSIM YCIOBUI
KHU3HHU; TepOapur W KOJUIEKIMM PACTEHUHM U )KMBOTHBIX PAa3IMYHBIX >KU3HEHHBIX
dopM; KOJUIEKIIMHM JKUBOTHBIX, YYaCTBYIOIIMX B Pa3iM4YHBIX OHWOTHYECKHX
B3aUMO/ICHCTBUSIX.

JlaboparopHble U MpakTUYeCKHe pabOThI

1. labopaTtopHas paboTa «BpIaBiIeHHE NMPUCITOCOOIECHNUN OPraHU3MOB
K BIIUSIHUIO CBETa.

2. JlabopaTtopHas paboTa «BbIsIBICHUE IPUCIIOCOOJICHHI OPraHU3MOB
K BIIUSIHUIO TEMIIEPATYPHI».
3. JlabopaTtopHas paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHIA
U3 Pa3HbIX MECT OOUTAHUSDY.
DKOJIOTHS BUJIOB U TIOMYJISIUN

DKOJOTUYECKHE XapaKTePUCTHKU Momymsiiun. [lomymsus kak Ouonoruueckas
cucremMa. Posib HEOTHOPOJHOCTH Cpefbl, (PU3NUYECKUX OapbepoB U 0COOEHHOCTEH
OMONOTUHN BHUJIOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI MOIMYISIUH.
OcHOBHBIE TOKa3aTeNM MOMYJSIMM: YHUCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHAs
Y TI0JIOBAasi CTPYKTYpa, PpOXKJIAEMOCTb, IPHUPOCT, TEMI pPOCTa, CMEPTHOCTH,
MUTpaIus.

DKoJIorudeckasl CTpykTypa nonyiasiuuud. OneHKa YHUCICHHOCTH MNOIYJISINU.




JluHaMuKa MONysUUU U €€ peryisiuus. bHOTHYECKUH NMOTEHIHAN MOIYJISALUN.
MopenupoBanue aAMHAMMKA — nonyasanud.  KpuBble  pocta  4MCIIEHHOCTH
nonyiasauuyd. Kpuble BbDKHMBaHMS. Perynsauus 4uMCICEHHOCTH MOIYJIALMM: pPOJIb
(GaKTOpoOB, 3aBUCAIIMX H HE 3a-BHCALNIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUoB (r- u K-ctparerun).

[lonsitne 06 skonormueckoi Huiie Buga. Mectooburanue. MHoromepHas
Mozenb 3kosiorndeckol HumM JIk. M. XarumHcona. Pa3mepsl 3KOJOrHYecKon
Humy. [loreHnnanbHas v peanu3oBaHHas HUIIH.

Bun xak cucrema nomynsuumid. Apeanbl BUAOB. Buasl M MX JKU3HEHHbIE
CTpaTeruu. DKOJOTUYECKUE SKBUBAJICHTBHI.

BaKOHOMepHOCTI/I IIOBCICHUI U MI/IFpaHI/IfI KHNBOTHBIX. brnonornueckue
HWHBa3WH1 9YXCPOJHBIX BUIOB.

JemoHcTpanmun

[Toptper: Ix. M. XatunHCOH.

Tabmumpl W cXeMbl:  «IJKOJOTUUECKHE  XapPaKTEPUCTUKH  MOMYJISIIHNY,
«IIpocTpaHncTBeHHass CTpyKTypa mnomynsuuuy, «Bo3pacTHble mMpamubl
nonyasaun», «CKOpPOCTb 3aceleHUss IOBEPXHOCTH 3eMIIM  Pa3IUYHBIMU

opranuzmammy, «Moaenp skosnornyeckoit Humm k. M. Xatuunconay.
O6opynoBanue: repdapuy paCTeHUI; KOJUIEKIIUU KUBOTHBIX.
JlaGopaTopHbIe U TPaKTUYECKUE PAOOTHI

Jlabopatopuas pabora «lIpucmocoGneHus ceMssH pacTCHUI

K PacceseHUION.

Tema 4. CooOrr

€CTBA U DKOJIOTHYCCKHUE CUCTEMbI

COO6I_HCCTB3 " 3KOJIOTMYECKHUE CUCTEMBI

CooOmiecTBO  opraHusmMoB —  OuomneHo3.  CTpyKTypbl
OunoleHo3a: BHIOBa, IPOCTPAHCTBEHHAS, Tpoduueckas
(rmumeBast). Buapl-nomuHanTel. CBsI3u B OHOIICHO3E.

DKoJlorudeckrue  cucrembl  (3kocuctembl). [lonstne 00

sKocucTeMe U OuoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHI
9KOCUCTEMBI: IIPOYLIEHTHI, KOHCYMEHTBHI, PENYLICHTHI.
KpyroBopoT BemecTs M MOTOK D3HEPTUH B  DKOCHCTEME.
Tpoduueckue (nmuiieBbie) ypoBHU 3KocucTeMBbl. [TuieBbie nenu u
cetu. OCHOBHBIE NTOKA3aTeNIN SKOCUCTEMBI: OMoMacca, MPOTyKIIHUS.
OKOJIOTMYECKHE  NUpaMUAbL:  NPOAYKLMH,  YHUCIEHHOCTH,
6uomaccel. CBOMCTBA 3KOCHCTEM: YCTOHUYHUBOCTD, CAMOPETYJIISIIINS,
passurue. Cykneccus.

DKOoJIOTHs COOOMIECTB. DKOJIOTHUECKUE CUCTEMBI

CooOmecTBa OpraHu3MoB. bBHOIIGHO3 | €ro  CTPYKTYypa.
OpraHu3Mamu B OHOIICHO3E.

Okocucrema kKak OTKpbITas cucrema (A. J[x. Tencnu). DyHKIHMOHAIBHbBIE
OJIOKM OpPraHu3MOB B DKOCHUCTEME: IPOIYIEHThI, KOHCYMEHTBI, PEIyLICHTHI.
Tpoduueckue ypoBHU. Tpoduueckue nenu u ceru. AOUOTHUECKHE OIOKU
skocucteMm. [louBbl W Wbl B 3KOocHcTeMax. KpyroBopoT BemecTB U MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHBIE MTOKA3aTeIN IKOCUCTEMbI. buomacca u mpoayKius. DKOIOTHIECKHE
MUPAMHUJIBI YUCell, OMOMACCHI U DHEPTHH.

Hunamuka osxocucteM. Kartactpoduueckue mnepecTpoiiku. DaykTyarum.
HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe
U BTOPUYHBIE CYKIIECCUU U UX MPUYUHBL.
AHTpPOIIOTEHHBIE BO3JCHCTBUS Ha CyKleccuu. KimMakcHOe COOOIIECTBO.

CBsa3u  Mexay




[Ipupoansle  dKOCHCTEMBL. ODKOCHCTEMBI 03€p UM pEK.
DkocucTeMa XBOMHOIO UM MIMPOKOIMCTBEHHOTO JIECa.
AHTpOIIOT€HHBIE HKOCHCTEMBI. ATpO3KOCUCTEMBI.

Ypbo3kocucTeMbl. buoslorndeckoe M XO3SHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCHCTEM.

bruopaznooOpaszue kak (akTOp YCTOWYMBOCTH HSKOCHUCTEM.
CoxpaHneHnne OMOJOTHYECKOTO pa3HO00pasus Ha 3eMIie.

VYuenue B.M. Bepnanckoro o 6mocdepe. I'panurpl, coctaB u
cTpykrypa Ouocheprl. JKuBoe BemectBo M ero (QyHKIUU.
OcobGenHoctu  Ouocdepsl  Kak  TJI00aTbHON  IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl  BemecTB ©  OMOTEOXMMHYECKHE  ITUKIIBI
aneMeHTOB  (yriepona, asoTa). 30HAIBHOCTH  Omocdepsl.
OcHOBHbBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHUS
B Ouocdepe. ['mobaapHbIE 9KOJIOTHUECKHE TTPOOIIEMBI.

CocymiectBoBaHre MNpupoAbl W yenoBeuecTBa. CoXxpaHEHUE
Oropa3zHO00pa3ust Kak OCHOBA YCTOMUMBOCTH Onocdepbl. OcHOBa
paloOHaJIBLHOTO YIpaBJiICHHUs] TNPUPOJHBIMU pECypcaMHu U UX
ucnoJib30Banue. JloCTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI.

JleMOHCTpanuu:

[Toptpersr: A. JIx. Tencm, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupel u cxembl: «llumessie nenu», «buoleHo3: cocTaB U
cTpykrypa», «lIpupomnbie coobmiectBay, «llemn mnuTaHus»,
«Oxonoruueckas — nupamuaa», «buochepa U yenmosek»,
«DKOCHUCTEMA MIMPOKOIUCTBEHHOTO JIeCay, « IKOCHCTEMa XBOMHOTO
neca», «buoneHo3 BomoéMman, «ArpoueHo3», «lIpumepHbie
aHTPOIIOTEHHbIE  BO3JICHCTBUA Ha TpuUpody», «Baxkueifue
MCTOYHMKH 3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BOI», «llouBa —
Ba)XHEHIIas cocTapisomas ouocdeps», «DakTopsl Jerpaganuu
nouBy, «IlapHukoBbIi 3hdexT», «DaKTOpsl PaAUOAKTHBHOTO
3arpsizHeHust  Ouocdeprl», «OOmas crpykrypa Ouocdeps»,
«PacnpocTpanenue Jxu3HHM B Ouocgepey», «O30HOBBIH HKpaH
6uocdepsl», «Kpyroopor yriaepona B Ouocgepe», «KpyroBopot
a30Ta B MIPUPOJE.

Ob6opynoBanue: MO/IeTTb-aNTLTUKAIUS
OuoIleHo3bl»;  repbapuii  «PacturenbHble

«TunnuHbie
cooOIIecTBay;

BuopaznooOpa3zue u MogHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIECTB.

[Ipupoansie 3KoCHCTEMBL. DKOCHCTEMBI 03€p U PEK. ODKOCUCTEMBI MOpei
U OKEaHOB. DKOCUCTEMBI TYH/P, JIECOB, CTETIEH, IIyC-ThIHb.

AHTPOTIOTEHHBIE HKOCHUCTEMBI. Arpo’kocHucTemMa. ArpoIeHO3.
MEX/1y aHTPOIIOT'€HHBIMH U NPUPOAHBIMHU 3KOCUCTEMAMHU.

YpOoskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOOsKOocUCTeM. lopojckas
dopa u ¢ayna. CuHaHTpomnm3anusi TroOpoJacKor QayHbl. buonormueckoe
U XO3SIICTBEHHOE 3HAUYE€HUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (OPMUPOBAHUS OCHOBHBIX B3aWMOJEMCTBUIM OPraHu3MOB
B 9KocucTtemax. Poib kackanHoro sdexra u BUOB--30UPUKATOPOB (KIFOUEBBIX
BUJIOB) B QYHKIIMOHUPOBAHUU dKOocucTeM. IlepeHoc sHeprum u BEIIecTB MEXKIY
CMEXKHBIMU  JKOCHCTEMAaMH. YCTOMYMBOCTh OPraHU3MOB, TMOMYJSIMUA H
9KOCHUCTEM B YCIIOBHUSAX €CTECTBEHHBIX U @aHTPOIIOI'€HHBIX BO3JCHCTBUIA.

MexaHu3MBbl BO3JCHCTBUS 3arpsA3HECHUI pa3HBIX THUIIOB Ha
CyOOpraHM3MEHHOM, OpPraHU3MEHHOM, NOMYISLUHOHHOM U 3KOCHCTEMHOM
YPOBHSIX; OCHOBBI 9KOJIOTMYECKOTO HOPMHUPOBAHUS
AQHTPOIMOTEHHOI0 BO3JeHCTBUSA. MeETO0JI0THS MOHHUTOPUHIA €CTECTBEHHBIX U
AQHTPOIOTEHHBIX 3KOCUCTEM.

JeMoHCcTpanmu

[Toptpet: A. Ix. Tencnu.

Tabmuis U CXEMBI: «CtpyKTypa OMOI1IeHO3a, «JxocucreMa
HIMPOKOJIMCTBEHHOTO Jieca», « DKOCUCTEMa XBOMHOTO Jiecay, «DyHKIMOHAIbHbBIE
IPYNIIbl OPraHU3MOB B 3KOCUCTEMe», «KpyroBopoT BEIIECTB B IKOCHCTEMEY,
«Uermn mnurtanus (mactOuInHasg, AETPUTHas)», «ODKOJOTHYECKas MUpaMHIa
yucem», «JKoJoruyeckas mupaMuga OUoMacchl», «IKOJOTUYECKas MUPaMHIa
sHeprum», «ObpazoBanue Oonota», «IlepBuynas cykueccus», «BoccraHoBieHue
jeca TMoOcCie TMoXkapay, «IKOcUCTeMa o03epa», «ArpoueHo3», «Kpyrosopor
BEIIECTB U MOTOK SHEPTUU B arpoiieHosey, «lIpumepsl ypoo-sKOCHUCTEM).

ObopynoBaHue: repdapuy pacTeHUH; KOJUJIEKIIUM HACEKOMBIX; yydesia MTHUI]
U 3Bepel; repOapuu KyJabTYpHBIX W JUKOPACTYIIUX pPACTEHUM; aKBapuyM Kak
MOJIEIb IKOCUCTEMBI.

JlaGopaTopHble U IpaKTUYEeCKUEe paboThI

1. IpakTuueckasa pabora «/3ydyeHue u onucanue ypOo3IKOCHUCTEMBI».

2. JJabopatopuas pabGora  «/M3yyeHue pa3HOOOpa3us  MENKHX
MIOYBEHHBIX WIEHUCTOHOTHX B PA3HBIX IKOCUCTEMAX.

3. Okckypcus «DKCKypcHsl B THIHWYHBIM OuoreoneHos (B ayoOpasy,

Paznuuus




KOJUIEKIUH «buoneHos», «Bpenurenu BAKHEUIINX
CENTbCKOXO3SCTBEHHBIX ~ KYJIBTYp»; TepOapuul H  KOJJICKIHH
pacTeHMid WM JKMBOTHBIX, IpPUHAMJIEKANIME K  Pa3HbIM
SKOJIOTMYECKUM TpymnmaMm ojaHoro Buna, Kpacnas knura PO,
M300paKeHMs OXPAHIEMBIX BU/IOB PACTCHUH U KUBOTHBIX.
Hrorosoe tectupoBanue

Oepe3HsK, eMbHHUK, HAa CYXO/I0JIbHBINA WM TOWMEHHBIH JyT, 03€p0, O0JI0TO)».

4. Dkckypcus «OKCKypcHsl B arpo’KOCUCTEMY (Ha I0JIE€ MU B TEIJIMYHOE
XO35UCTBO)».

Buocdepa — riodanbHas sKocucTeMa

buocthepa — obOmemnanerapraas oboiouka 3eMiM, TIE CYIIECTBYET WIIH
CyIlleCTBOBAJIA KMU3HB. PazBuTHe npencrasienuii o ouocdepe B Tpynax 3. 3rocca.
Yuenne B. W. Bepnauckoro o 6uo-cdepe. Ob6mactu Omochepsl u e€ cocras.
JKuBoe BenecTBo 6uocdepsl U ero PyHKIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcoOeHHOCTH Ouocdepsl Kak
rio0anbHOM  9KocHCTeMbl.  JIMHAMHUYecKoe  paBHOBecHE B Omocdepe.
KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHME IUKIBl (yryiepoja, azoTa).
PurmuuHOCTS siBNeHMI B 6rocdepe.

3onanbHOCTH Onochepsl. [lonsaTtue o 6mome. OCHOBHBIE OMOMBI CYIITU: TYH/IPA,
XBOWHBIC Jieca, CMEIIaHHBIC W MMUPOKOJIMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOTHMYECKHE Jieca, BBICOKOTOPhS. Kimmar, pacTHTEIbHBIN
Y KUBOTHBIH MHp OMOMOB CYIIIH.

CtpykTypa U (yHKLIHS >KHUBBIX CHUCTEM, OLIEHKA UX PECYpCHOTO MOTEHLHaja
1 OnocQepHbIX QYHKITUH.

JeMmoHCcTpanmu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuupl u cxeMbl: «['eocdepsr 3emun», «KpyroBopor aszora B MPHUPOIELH,
«Kpyrosopor yriepona B npupoze», «KpyroBopoT Kuciopoga B IPUPOJIEN,
«KpyroBopoT Bojbl B pupojiey», «OcHOBHbIE OMOMBI cymny, «Knumatnueckue
nosica 3emun», «TyHnapay, «Taitray, «Cmemannbii jgecy, «lLlupokoaucTBeHHBII
necy, «Crenby, «CaBanHay, «IlycTeiHay, « Tponuyeckuii jiecy.

O6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB; KOJUIEKIH KUBOTHBIX.
YenoBek U OKpy»Karolias cpeaa

DKOJIOTUYECKHEe KpU3UChl M MX TNpUYUHBL. Bo3zgeiicTBue dYenoBeka Ha
ouoctepy. 3arpszHenue Bo3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenune mouBel. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHune kinmara.

AHTpPOTIOTEHHOE BO3JCHCTBHE HAa PACTUTENBbHBIA U KUBOTHBINM Mup. Oxpana
pPacTUTEIBHOTO W KMUBOTHOTO Mupa. OCHOBHBIC MPUHIHUIBI OXPAHBI MPUPO/IBL.
Kpacuble knuru. Oco0o oxpansemble mnpupoansie Tepputopun (OOIIT).
Boranudeckue caapl U 300-JTOTHYECKHUE TTAPKH.

OcCHOBHBIC TPHUHIMIIBI YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA U MPHUPOJIHI.
PanmonanbHoe MIPUPOJIOTIOIL30BAHUE Y COXpaHEHUE OMOJIOTUYECKOTO




pazHooOpa3us 3emuu. OOImIME 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPHU3HCA M €T0 BEPOSTHBIE MTOCIICACTBHUS.

PazBute METOJOB MOHMTOPMHIa pPAa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CHCTEMHbIE MCCIEAOBAaHUS INEpexosia K pecypco-coeperaroieit
U KOHKYPEHTOCIIOCOOHOM  DHEpIeTHKE. buo-nornueckoe  pasHooOpazue
u Ouopecypcsl. HannonanbHple WHGOPMAIIMOHHBIE CHCTEMBI, 00ECIICUNBAIOIINE
JOCTYN K HH(OPMALIUH 10 COCTOSIHUIO OTACIBHBIX BUAOB M 3KocucTeM. OCHOBBI
9KOpeadMIMTAllUd HKOCUCTEM U CIOCOOOB OOpHOBI € OMOMOBPEKACHUSIMH.
PexkoHCTpyYKITNS MOPCKUX M HA3€MHBIX 3KOCUCTEM.

JemoHcTpanmun

Tabmuibl u cxeMbl: «3arpsisHeHHE aTMochephl», «3arps3HeHne THAPOochepsD,
«3arpsizHeHue mouBbl», «llapHukoBbil  3ddexkT», «Ocobo oxpaHseMble
MIPUPOTHBIE TEPPUTOPHIY», «MOIETH YIPaBIIEMOTO MUPAY.
OGopynoBanue: ¢doTtorpadun OXpaHIEMBIX PACTCHHN W KUBOTHBIX KpacHoi
kHUTH PD, KpacHO! KHUTH peruoHa.
Hrtorosoe tectupoBanue

*TemaTnueckoe IIaHupoBaHue yueOHoro npeamera «buonorus» 10

KJacc
BasoBbiit ypoBensb (1 vac) | Yrinybnennsiit ypoeHs (1+2uaca)
Koin-Bo Koin-Bo
4acoB 4acoB
34 Tema 1-2. buonorus xak Hayka. JKuBbIe CHCTEMBI Ou
lu buosorus kak Hayka 14
@dyHiaMeHTaabHblE,  NPUKIAJHBIE W OMCKOBBIE HayyHble | 14
UCCIIeIOBaHMsI B OMOJIOTHH.
[Ipodeccun, CBsI3aHHBIE ¢ Ouomnorueil. 3Hayenue | lu
OMOJIOTHHU B MPAKTUYECKON NEsTEeIbHOCTH 4YeJIOBEKa: MEHIIMHE,
CEJIbCKOM XO35IICTBE, MPOMBIIUIEHHOCTH, OXpPaHe MPUPOIbI.




lu Merto1b1 TO3HAHUS KUBOW MPUPObL. ZKUBBIE CUCTEMBI U lu
WX OpraHu3aus

MeTo 161 MOJIEKYIISIPHOI M OMOJIOTUYECKONM HAyKHU. lu
[TonsiTue 0 3aBUCHUMOI M HE3aBUCUMOM MTEPEMEHHOM. lu

lu BxojHoe TecTHpoBaHue lg

CBOMCTBA KUBBIX CUCTEM. 1g

Haykn, wusydaromme >KMBbIE CHCTEMBI Ha Pa3HbIX YpOBHSAX | 14
OpraHu3aluu.

8u Tema 3. XUMHUECKHIT COCTaB U CTPOCHHE KJICTKH 244

1a XUMHUYECKUH cOCTaB KJIETKH. Boja 1 MUHepaabHbIE COJTN 1u
MunepanbHbIe BElIecTBa KJIETKU, X OUOIOrHYecKas poJib. I
PoJib KAaTHOHOB Y AaHMOHOB B KJIETKE. lua

14 benku. CoctaB u cTpoeHne OeIKoB lua
Knaccuduxarnus 6enkoB. [IpuoHsL. 14
Jlaboparopnas pabota «O6Hapyx)eHue OEIKOB C TOMOIIBIO lu
KAUECTBEHHBIX PEAKLIUNY.

lu DepMeHThl — OMOJIOTMYECKHUEe KaTaau3aTophl lu
benku-akTuBaToOphl ¥ OEIKU-UHTUOUTOPEL. . lu
3aBUCUMOCTH CKOPOCTH ()epPMEHTATUBHBIX PEAKIUI OT pa3IuyHbIX | 14
daxTopoB

1u VYraesoasl. JIunuael lu
OO0muii mmaH CTpoeHUs U (PU3MKO-XUMHUYECKHEe CBOWCTBa | 14
YTJIEBOJIOB
buonoruuecknie  ¢ynkmuum  nunugoB.  OOmme  cBoiictBa | 1u
OMONOTHYECKUX  MeMOpaH —  TEKy4ecTb, CIOCOOHOCTBK

CaMO3aMbIKaAHUTO, MMOJYIIPOHUIACMOCTD.




lu Hyxsiennosbie kucinorsl. ATO
Hpyrue  wykneosunrpudocharsr  (HTD). CexBenupoBanue | lu
JAHK.MeTto 16l FeHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKH.
Jlaboparopnast paborta «VccienoBanne HYKIEMHOBBIX KHCIIOT, 14
BbIICJICHHBIX U3 KJIETOK Pa3JIMUHbIX OPTaHU3MOBY.

lu Hcropus n meTobl u3ydeHus KieTku. Kinertodnas teopust I
Hcropust oTKpeITHS KIETKU.METOIBI MOJIEKYJISIPHON M KJIETOYHOM | 19
OunoJsIorun
[IpakTnueckass pabora  «/3yueHue MeTOJOB  KJIETOYHOM | 1u
ouosoruu (xpomarorpadus, snexkrpodopes, nuddepeHnranibHoe
nentpudyruposanue, [1LP)».

1a Knerka kak nemocTHas )KuBasg CUCTEMA 1u
Knerounas crenka Oakrepuil u apxeil. OcoOeHHOCTH CTpoeHus | 14
rerepoTpodHO W aBTOTPO(HON MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib IPOKApUOT B OMOLIEHO3aX.
Tpancropt BemiecTB  uepe3  IUIa3MaTHYECKyl0o  MeMmOpany: | 14
naccuBHbIM  (muddy3us, ooOmeru€éHnas auddysms, ocmoc),
AKTUBHBIN (NMIEPBUYHBIA W BTOPUYHBIN aKTHBHBIM TPAHCHIOPT).
OHJOUMTO3: MNUHOLUTO3, (Qaronuto3. Ik3ouuto3. Kierounas
crenka. [lpaktuueckass pabota «/3ydeHHe CBOWCTB KIETOYHOU
MeMOpaHbI».

lu CrpoeHue 3yKkapuoTUYECKON KIETKU lua




DykaproTHYECKast KIIeTKa U €€ 0COOCHHOCTH

lua

[Ipoucxoxaenne mutoxoHapuil u miactug. Cumbuorenes (K. C.
Mepexkosckuii, JI. Maprynuc). IlepBuuHble, BTOpUYHBIE H
CIIOXHbBIE ITACTUBI (OTOCUHTE3UPYIOIINX AYKapHOT.
MuxkpoduiaMeHTbl. AKTHHOBbIE MUKpPO(GUIaAMEHThl. MEIIeyHbIe
KJIETKH. AKTUHOBBIE KOMIIOHEHTBHl HEMBIIIEYHBIX  KIIETOK.
MuxkpotpyOouku. Kierounsnii nentp. CrpoeHue U ABH)KEHUE
KTYTUKOB M peCHHUYEK. MHKPOTPYOOUKH ITUTOILIa3MBbI.
Llentpuons. benku, acconuupoBaHHble ¢ MUKPO(HIAMEHTaMU U
MUKpOTpyOOoukamMu. MoTopHbIe OeIKH

6u

Tema 4. KuzHeneaTenbHOCTE KJISTKU

184y

1a

OO0OMeH BerectB. [limactuueckuii 0OMeH.

1u

JlabopatopHasapaborTa «M3ydeHne KaTaTUTHICCKOMN
AKTUBHOCTH ()epMEHTOB (Ha MPUMEpE aMIJIa3bl MIIMKATAIa3bl)».

lu

JlabopaTopHuaspaborTa «3ydenne pepMeHTATHBHOTO
pacuieIieHusI MEpOKCUIa  BOJOpOJA B PACTHUTEIIbHBIX U
YKUBOTHBIX KIJIETKAX))

lu

lu

doTocuHTE3. XEMOCHHTES

lu

AHOKCUTEHHBIH W OKCUTE€HHBIH (GOTOCHMHTE3 Yy OakTepuid.
CperocoOuparomye TUTMEHTHI W MHUTCMEHTHl  PEaKIHOHHOTO
LIEHTpA.

lu

Ponp xiopomnactoB B mporecce dotocunTe3a. CBeroBas u
temHoBasi  (Qazpl. Dortompixanue, Cz, Cs u CAM-Tumsl
dotocunteza. Jlabopatopnas paborta «CpaBHEeHUe
POIECCOB (JOTOCHHTE3A U XEMOCUHTE3a.

lu

lu

DHepreTudeckuii 0OMeH

lua




IIponykTsl OpokeHHUST M WX HCIOJB30BaHHE YEJIOBEKOM. | 14
AHa’pOOHBIE MHKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHHU W
B030yuTenu O60JIe3HEH.

Huknuyeckue peakuuu. [IpeumymiectBa aspodHoOro myru odMmeHa | lg
BELIECTB NEpe]l aHadPOOHBIM. DPPEKTUBHOCTD

HHEPreTUUECKOro 0OMeHa.

14 [IpomexxyTO4YHOE TECTHpPOBAHUE. 14
[MpuHIMTIBL TPAaHCKPHITIINN: KOMIIJIEMEHTapHOCTb, lu
aHTUNAPaIEIbHOCTh, ACHMMETPUYHOCTD.

CospeBanne Marpuunblx PHK B aykapumoTndeckoil KieTke. I
Hexogupyromme PHK.

lu buocunres 6enka. lu
VYyactue tpancnoptHeix PHK B OuocunTese Oenka. YciaoBus lua
OuocuHTe3a Oerka.

Opranusanys reHoma y IpokapuoT 1 3yKapHoT. 1y
1y Hexnerounsle (OpMBbI )KU3HH — BUPYCHI 1y
Kunszuennst  1mukn  JHK-comepxamux  BupycoB, PHK-| 1y
coJiepXalux BUpycoB, OakTepuodaros. OOpaTHas TPaHCKPUIILIKS,
peBepTasa, HHTerpasa.
[IpakTuueckas pabora «Co3naHue MOJIEIN BUPYCAy. 1y




Su Tema 5.PazMHOXkeHNE U UHAMBUAYAIBHOE Pa3BUTHE OPTraHU3MOB 154

14 JKuzHeHHbIN LUK KiIeTKU. [lenenue kietku. Murtos lua
Martpuunsiii cunre3 JIHK — pennukanus. I
Mexanusmsbl  nposmdepauny, IUPEGEpeHUUpPOBKH, CcTapeHusu | 14
rubemu knetok. «l{udposas knetka» — OuomHpOpMaTHUECKUE
MOJI€IU (QYHKIIMOHUPOBAHUS KIIETKH.

I @OopMBI pa3MHOKEHUS OPraHU3MOB. I
[TosoBBIE XPOMOCOMBI la
OpraHu3M Kak €uHOE 1EeT0e 1a

14 Melio3
TkaHu pacTeHM, )KUBOTHBIX U YEJIOBEKa l4a
Opranbl. CUCTEMBI OPraHoB. l4a

14 OO6pazoBaHue U pa3BUTHE MOJIOBBIX l4a

KJIETOK.
OnnoAgoTBOpeHUE

Omnopa Tena opranu3MoB. J[BKeHrne OpraHu3MoB lua
[Intanue u gpIXaHUE OPraHU3MOB I

14 WNHpuBuayanbHOE pa3BUTHE OPTAHU3MOB
Tpancnopt BewecTB y Opranu3sMoB. Beiaenennue y opranusMoB I
3ammra y opraHu3moB. Pazgpaxumocts u  perymsuus y | lu
OpraHu3MOB

8u 24y

Tema 6.HacnieacTBEHHOCTh M U3MEHUHUBOCTh OPraHU3MOB

14 I'eHeTka — Hayka O HaCJIEACTBEHHOCTH U U3MEHYMBOCTH lua

Ucropus pazBuTHs HAyKH. lua




OcHOBHBIE METOIbI T'CHETUKU: rubpuonornueckuii, | lu
LIUTOJIOTUYECKUI, MOJIEKYJISIPHO-TE€HETUYECKHM.
14 3aKOHOMEPHOCTH HacJe10BaHuUs lu
NpU3HAKOB. MOHOTHOpHIHOE
CKpEIIMBaHUE
AHanu3upymrouiee CKpenuBaHue. lu
IIpomexxyTouHblii  XapakTep HaciaenoBanus. Pacmennenue | 14
MIPU3HAKOB MIPH HETIOJTHOM JIOMUHHUPOBAHUH.
1a Jurubpuanoe CKpEILIMBaHHUE. 3akoH 1a
HE3aBHCHUMOTOHACIIEI0OBAHNS TPU3HAKOB
[{utonornyeckre OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUS. 24
1a CuenyieHHO€ HacleJOBAaHUE TPU3HAKOB JR
CuermieHHOE HACJIeI0BaHKE TEHOB, HAPYIICHHE CIEIICHUS MEXAY | 29
reHaMU. XPOMOCOMHasl TEOPHsI HACJICICTBEHHOCTH.
1g
1a I'eneruka mona. HacnegoBaHue MpU3HAKOB, CUEIJIEHHBIX 1u
CIIOJIOM
I'eHoTHI Kak ieJI0OCTHAS CUCTEMA 29
1g HN3zmenunBocTh. HenaciencreeHHass N3MEHUYHUBOCTb. 1g
HopwMma peakiuu npusHaka. lua
Bapuanvonnslii psia v BapuanmonHas kpusas (B. Moranacen). lu
1y HacnencrBennast n3MeHUYUBOCTE .| €HETHKA YeOBEKA. lu
BresnepHast ”3MEHUMBOCTD U HACIEACTBEHHOCTD. 2y
1g HroroBoe TectupoBanue lu




Menuko-reHeTH4ecKoe KOHCYIbTUPOBAHUE. 1y
['eneTnyeckas mpeapacnoaoKeHHOCThUETIOBEKA K MATOJOTHSM. lu
3q Tema 7.Cenexius oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH 8y
la Cenexius Kak HayKa U MpoIiecc Iy
3aKOH TOMOJIOTUYCCKUX pSII[OB B H&CHC}ICTBCHHOﬁ N3MCHYNUBOCTHU 2‘—1
H. U. BaBunoBa, ero 3Ha4eHHE 17151 CEIEKITMOHHON pabOTHI.
1a Metoibl U AOCTHKEHUS CENEKIIMU PACTEHHUI U JKUBOTHBIX. lu
buoTtexHoorus Kak oTpaciib MPOU3BOJICTBA
Drarsl KOMOMHAIIMOHHOMN CEJIEKIINMN. 1u
Cenexus opraHu3mMoB. buoTexHoOTHsI W CHHTeTHYecKas | 14
ouonorus
1u O06o061IEHNE 4y

3HAHUH




*Temarndeckoe MIaHUpOBaHUe yueOHoro npeameta «buonorus» 11 kiacce

ba3zoriit ypoBens (1 yac)

VYriyOnennsii yposess (1+2yaca)

Kon-Bo Kon-Bo
4acoB 4acoB
94 TEMA 1. 9BOJIIOIIMOHHA S BUOJIOT'UA 28uy.
1 DBOJIIOLMUS U METObI €€ U3YUEHHUSI 1
JBrxymue cuiibl 3BoJronMM BUAOB 1o Y. /lapBuny 1
JIBrxymue cuiibl 3BOJIIOIMH BUAOB 10 Y. /lapBuny 1
1 Ucrtopus pazsutus npeactaBiaeHuii 00 SBOTIONNN 1
DOopMUPOBAHNE CUHTETHYECKOW TEOPUU HBOJIOLINHI 1
DopMUPOBAHNE CUHTETHYECKOW TEOPUU IBOJIOLINHI 1
1 BxogHoe TecTupoBaHue JlaGbopaTtopHas pabora «CpaBHEeHHE  BHIOB  TIO 1
MOP(}OJIOrHIECKOMY KPUTEPHIO»
Bunoo6pazoBanue kak pe3ynbTaT MUKPOIBOJIIOIIUT 1
CBsI3b MUKPO?3BOJIIOLIUH U SIHIEMHUOJIOT U 1
1 Bua: kputepun u cTpyKTYypa. 1
[Tomynsanus kak 3JeMeHTapHas eIMHHIIA BUIA
Oransl 9BOJIIOLIMOHHOTO npolecca: MHUKPO3BOJIOLIHS 1
U MaKpO3BOJIIOLIHUS.
JlabopatopHas paboTa «BblABIEHHE H3MEHUNBOCTU 1
y 0co0eii 0JIHOrO BUAA»
1 JIBIOKyIIME CHITBI (J1IeMEHTapHbIE (PAKTOPHI) HBOTIOLUN 1
OneMeHTapHble (aKTOPhI IBOJITIOLUHU 1
W3omsiumss momynsuuii: reorpaduyeckas (IpocTpaHCTBEHHas), 1
Ouonornyeckas (penpoayKTHBHAs)
1 EctecTBeHHbII 0TOOD M ero (hopMbl 1
@DopMBI €CTECTBEHHOTO 0TOOpA: JIBIOKYILHA, 1
CTaOMIIM3UPYIOIIMHA, pa3pbIBaOIIMK (qu3pynTUBHBIN). [TomoBoit
oT0op
Bo3HUKHOBEHHE 1 3BOJIIOLIUS COIIMAIBHOTO TIOBEICHHUS 1

KHUBOTHBIX




1 Pe3ynbTathl 3BOTIONUHN: TIPUCIIOCOOICHHOCTh OPTaHU3MOB 1 1
BHJI000pa30BaHNe

[Tpumeps! npucnocoOneHuit y Opranu3MoB: MOpP(OIOTHUYECKHE, 1
dusnoIornUecKue, OMOXUMHYECKHE, MOBEJICHYECKUE.
OTHOCHTEIHHOCTh PUCIIOCOOICHHOCTH OPTaHU3MOB
1. JlaGopaTtopuas pabora «lIpucnocodneHus 1
OpPraHW3MOB M WX OTHOCHTEJbHAs 11eJIeCO00Pa3HOCTHY.
2. JlabopaTtopHas pabora «/3ydenue apomopdo3on
Y UIM0AJIANTAIIMN Y PACTEHUN U JKMBOTHBIX)

1 HamnpaBieHnss Makpo3BOJIIOLHH 1
buoreorpaduueckre MeTO 16l U3y4EHUS SBOTIOLUH 1
CoBpeMeHHbIE METO bl TOCTPOCHUS (PUITOTCHETUYECKUX 1
JIEPEBbHEB.

XPOMOCOMHBIE MYTAITH W YBOJIIOIUSI TEHOMOB.

1 [1yTn MmakposBOIFOLIMN 1
OO0mue 3aKkOHOMEPHOCTH (TTpaBUIa) BOJOIMH. [IpuHyun cmenwvl 1
¢ynxyuii. HeobpaTHMOCTh SBOJIIOITUHT
AnantuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOIHI 1

Ou. TEMA 2. BOBHUKHOBEHUE 1 PASBUTHUE XXN3HW HA 3EMJIE 274.

1 Wcropus xu3nu Ha 3emiie U METObl €€ U3ydeHHs 1
JlabopaTtopHas paboTa «3yuenne Y OTHCaHue 1
MCKOMAEMBbIX OCTAaTKOB JAPEBHUX OPraHU3MOBY
Hayunble runore3sl MpOUCX0KICHHS )KMU3HH Ha 3eMIIe. 1

1 ['unoTe3b! MPONCXOKACHHUS KU3HH Ha 3eMie 1
OCHOBHBIE ATAIbl HEOPraHUYECKOW IBOJIIOLIUU 1
Bupryansuas nabopatopHas paboTa 1
«MopenupoBanue onbiToB Mmmiepa—IOpu mo  u3ydeHHro
aOMOTEeHHOTO CHHTE3a OPTraHMYECKUX COCTUHEHUH B MEPBUYHOM
aTMocgepe»

1 OCHOBHBIE ATaIbI BOTIOIUN OPTaHUIECKOTO MUpa Ha 1

3emuie. PazBuTHe KU3HU MO SpaM U MIeproiaM
OCHOBHBIE ATAIbI BOJIOIUU PACTUTEIILHOTO MHpA. 1
[Ipaktuueckas pabora «M3yueHne ocobeHHOCTEH
CTPOEHUS paCTEHUI Pa3HBIX OTJIETIOB)»
OCHOBHBIE ATAIbI YBOJIOIUHU )KUBOTHOTO MHUpPA 1

[Ipaktuueckas pabora «3yuenne  ocobGeHHOCTEH

CTPOCHH MMO3BOHOYHBIX JKUBOTHBIX»




1 ITpomexyTouHOE TeCTHPOBAHUE. 1
OO0m1as XxapakTepUCTUKA KIMMaTa M T€0JOTUYECKUX IPOIIECCOB. 1
MaccoBbie BEIMUPaHUS — SKOJOTHYECKHE KPU3UCHI TIPOIILIOTO. 1
[TpoGnema coxpanenusi OnopazHooOpasust Ha 3emiie

1 CoBpemeHHasl cucTeMa OpraHn4eckoro Myupa 1
[TpuHIMTBI K1accuUKAIIHA OPTaHU3MOB. 1
OCHOBHBIE CUCTEMATHYECKHE I'PYIITBI OPTaHU3MOB 1

1 DBOJIIOIHS YeJI0OBEKa (AHTPOTIOTEHE3) 1
PazButHe npeacraBiaeHu 0 NPOUCXOKIACHUH YEIIOBEKA 1
Mecto 4enoBeka B CUCTEME OPraHUYECKOTO MUpa 1

1 JIBwxymue cuibl ((pakTophl) aHTPOTIOTEHE3a 1
CooTHonieHuEe OMOIOTUYECKUX U COIIMATIbHBIX (PaKTOPOB 1
B aHTPOTIOT€HE3E
OCHOBHBIE CTaJIMM AaHTPOINIOT€HE3A. 1

1 OCHOBHBIE CTaJUU DBOIIOLNA YEJIOBEKA 1
UYenoBek pa3yMHBIN COBPEMEHHOTO THIIA, IEHUCOBCKHUM YEJIOBEK, 1
OCBOEHHE KOHTHHEHTOB 3a npezenamu Adpuku. [laneorenerrnka
U aJICOreHOMUKA
OBOJIIONNS COBPEMEHHOTO YEJIOBEKA. 1

1 YenoBeuyeckue packl ¥ IPUPOAHBIE alaTAllUK YEJIOBEKa 1
MexaucuuIuinHapHble METO bl AHTPOIIOJIOT U 1
[Ipaktuueckass pabota  «M3yueHHe SKOJIOIMYECKHX 1
ajlanTalui 4eJIoBEeKay

54. TEMA 3. OPTAHU3MBI 1 OKPYXAIOIIAS CPEIA 16u.

1 DKOoJIOTus KaKk HayKa 1
3apoxkJaeHUE U Pa3BUTHE FKOJIOTUU 1
MeTob! 3KOJIO0THUH. 1
3Ha4yeHue SKOJOTMYECKUX 3HAaHUH IS YeJoBeKa

1 Cpenpl 0OMTaHMS U SKOJIOTHYECKHE (aKTOPBI 1
[TonsiTue 06 9K0JIOTMYECKOM HUIIIE BUJIA. 1
Bun xak cucrema nonyssnui. 1

1 AbunoTtudeckue GpakTopbl JlabopatopHass paboTa «BpisgBreHue mnpucnocobIeHun 1

OpPraHru3MOB K BJIUSIHUIO CBCTA»




JlabopatopHas paboTa «BbIsIBICHHE MPHUCIIOCOOTCHMIA 1
OPraHU3MOB K BJIMSHUIO TEMIIEPATYPHI»
JJabopatopuass pabora «AHATOMHYECKHE OCOOEHHOCTHU 1
pacTeHuil U3 pa3HbIX MECT OOUTAHHSD)

1 bruoTtnueckue akropsr 1
Kuznennsle popMbI OpraHU3MOB 1
buosornyeckre puTMbl 1

1 DKOJIOTUYECKHE XapaKTEPUCTUKU BUAA U TIOMYIISIIIAN 1
Kpussie pocta yncneHHOCTH momyssiud. KpuBble BBDKHBAHHSL. 1
Perynmauust  4McieHHOCTH  TOMYNSIUA:  poyib  (DaKTOpOB,
3aBHCANINX M HE 3aBUCSIINX OT TUIOTHOCTH
DKoJjiorudeckue crpareruu BuaoB (r- u K-ctparerun) 1

Ou. TEMA 4. COOBHIECTBA U 3KOJIOTMYECKHWE CUCTEMBI 284.

1 CooO1iecTBa OpraHu3MoB 1
Okocucrema Kak  oTkpbitas cuctema  (A. k. Tencnm). 1
OyHKIMOHAIbHBIE 010KH OpraHu3MOB B DKOCHUCTEME:
IPOAYLIEHThI, KOHCYMEHTBI, PEYLIEHTHI
Tpoduueckue ypoBuu. Tpodudeckue 1ienu u ceTu. 1
AbuoTtnueckue 010ku 3kocucTeM. [104BBI M MBI B 3KOCHCTEMAX.
KpyroBoport BeliecTB ¥ IOTOK SHEPTUU B IKOCUCTEME

1 DKOCHCTEMBI U 3aKOHOMEPHOCTH UX CYLIECTBOBAHUS 1
OKOJIOrHYecKHe TUPAMUIbI 1
OKOJIOIHYeCKHE TUPAMUJIbI 1

1 DKOCHCTEMBI U 3aKOHOMEPHOCTH UX CYLIECTBOBAHUS 1
Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. 1
Duykmyayuu
HanpagieHnHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CYKLECCHU. 1
IlepBUyHBIE 1 BTOPUYHBIE CYKIIECCHM U UX TPUYHHBI.

1 [TpupoiHBIE SKOCHCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemvbl MOpel U OKeaHo8. 1
DKocucmemvl myHOp, 1ecos, cmeneli, nyCmulHb. 1
OO0ob6meHue U cucreMaTu3zalusg 3HAHUH TO TeMe 1
«IlpuponHBIE DKOCHUCTEMAY

1 AHTpPOIIOT€HHBIE KOCUCTEMBI 1
Yp6oskocucrembl. JKOMOHUTOPUHT. [IpakTHueckasd 1
paboTa «l3yuyenue u onrcanue ypOOIKOCUCTEMBI»
JlabopatopHas pabGora «M3ydyeHue pazHoOOpa3usi MEIKUX 1

TMMOYBCHHBIX YICHUCTOHOIMX B PA3HBIX 9KOCUCTCMAX»




buochepa —  rTimobanmpHas ~ JKocUCTEMa  3EMIIH.

3aKOHOMEPHOCTH CYyIIeCTBOBaHUs OHochepbl

PazBuTne mpexacraBieHuit o Omocdepe B Tpydax . 3rocca.
VYuenue B. . Bepraackoro o 6uocdepe

Obnactu 6uocdeps! u e€ cocran. JXKuBoe BeniecTBo 6rochepsl
U ero QyHKIUHU

Hrtorosoe tectupoBanue

30HaNIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH

YcToitunBocTh OMOChepsl

YenoseuecTBo B buocdepe 3emiu .

AHTpPOIIOTEHHOE BO3/EHCTBHE HA PACTUTENBHBIM U )KMBOTHBIM
MUD

S

OxpaHa npupoasl

CocyniecTBoBaHM€e NPUPOJIbI M YEIOBEYECTBA

PanronanbHOE pUpPOIONI0NIH30BAHNE

YcroitunBoe pa3BuTue

O0001eHne 3HaHUH

Wik RP(R|-
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