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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy mnpeametry "buonorus" (manee - 6uomorus) Ha
YpOBHE CpeiHero olIiero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O06 o6pazoBanuu B Poccuiickoi
Oeneparuny, GI'OC COO, KoHueniuu mnpenogaBaHus y4eOHOTO IpeaMera
«buonorus» W OCHOBHBIX TOJIOKEHHM (denepanbHO padodeil MmporpamMmbl
BOCITUTAHUSI.

VYuebnsii peamet «buonorus» yrayonénnoro ypoBHs uzyudenus (10-11
KJIACChl)  SIBISIETCS  OJHUM M3  KOMIIOHEHTOB  MpPEAMETHON  00JjacTu
«EctecTBeHHO-HayuHble npeameTel». CornacHo mnonoxeHusm PI'OC COO
npoduiibHbIe Yy4eOHBbIE NPEIMEThI, H3ydyaeMble Ha YriayOJEHHOM YpPOBHE,
SIBJISIOTCS crocoooM audypepeHimanun o0ydeHus Ha ypOBHE CpeIHero oOIero
o0pa3oBaHMsI M MPU3BAHBI OOECMEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM
o0IMM, CpEeIHUM OOIIUM, CpEeAHUM MNPOGEeCCUOHATBHBIM W  BBICHIUM
oOpazoBanueM. B To jxe BpeMsi KaxIbli U3 ATUX YUEOHBIX MPEIMETOB JOHKECH
ObITb OpPUEHTUPOBAH HA TMPUOPUTETHOE pEIICHHE O00pa30BaTENIbHBIX,
BOCITUTATEIBHBIX U Pa3BUBAIONIMX 3aja4, CBS3aHHBIX C MpodOopHEHTAINEH
oOydJaronmuxcsi M CTUMYJIUPOBAaHHMEM HHTEpeca K KOHKPETHOW OO0JacTH
HAyYHOTO 3HAHMS, CBSI3aHHOTO C OWOJOTHMEH, MEAUIMHON, HKOJIOTHEMH,
MICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebHOMYy mpeametry "buonorus” ga€T mpeacTaBieHHE O
IeIu W 3a7adax u3ydeHus yueOHoro npeamera «buonorus» Ha yriayO0iaéHHOM
ypOBHE, omnpenensieT o0s3aTenbHoe (MHBApUAHTHOE) MPEIMETHOE COJIepKaHue,
€ro CTPYKTypHpOBaHHE 1O pa3jeiiaM U TeMaMm, pacrlpeleseHHe IO Kiaccam,
PEKOMEHIyeT IMOCJEA0BATEIbHOCTh U3YYCHHUSI yU4eOHOTO MaTepualia ¢ yuéTom
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH Y4eOHOro Mpoiiecca,
BO3pPACTHBIX OCOOCHHOCTEW oOydarommxcs. B mporpamme 1o Ouosioruu
peann30BaH MPUHIIMIT MIPEEMCTBEHHOCTH C WM3y4YEHHUEM OHMOJIOTUM Ha YPOBHE
OCHOBHOro o0Omiero oOpa3oBaHusi, Omarogaps dYemMy IPOCMAaTPUBACTCS
HANPaBJICHHOCTh Ha TOCJENYIONIee pa3BUTHE OMOJIOTUYECKHX 3HAHHM,
OPUEHTHUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIIUICHHSI, TIPEJICTABIIEHUN O 3JI0pPOBOM OOpa3e >KU3HH, Ha
BOCIIUTaHUE OEpe)HOT0 OTHOIICHUS K OKpYKalllew mpupojaHoil cpeae. B
mporpamMme Mo OMOJIOTHH TaKXe MOKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpeameTa
«buonorus»y B peammzamuun  TpeboBanmit ®I'OC COO Kk TUTAHHPYEMBIM
JTUYHOCTHBIM, METANpPEAMETHBIM U TMPEAMETHBIM pe3yJibTaTaM OOYyYEeHHS U B
dbopMHpPOBAaHNK OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOU JEATEIHLHOCTH
00ydJaroIuxcsi M0 OCBOCHUIO COJEP)KaHUsSI OMOJIOTHYECKOTO OOpa3oBaHUSI Ha
YpOBHE cpesiHero o0iero 0opa3oBaHusl.

VYuebnpiii mpenmer «buonorus» Ha  ypoBHE CpEIHEro  OOIIEeTo
oOpa3oBaHHs  3aBepmiaeT OHWOJOTHYECKOe oOpa3oBaHHWE B  IIKOJIE H
OPHEHTHPOBAH Ha PACHIMPEHUE U yriyOJeHUe 3HAHUN OOYyJarOIIUXCs O KUBOM
MPUPOJIE, OCHOBAX MOJICKYJSIPHOM M KIIETOYHOW OHMOJIOTUM, dMOPHUOJIOTHUU U
OMONOTUN Pa3BUTHSI, TEHETUKU, CEJICKIIMH, OMOTEXHOJOTUU, IBOJIIOIMOHHOTO
YYECHHS U DKOJIOTHH.

N3yuenne ydeOHOTO Tpenmera «buonorus» Ha yriiyOJICHHOM YypOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMIUXCS K MOCIEAYIOMIEMY MOTyYEHUIO
Owonornyeckoro oOpa3oBaHWsi B By3aX W OpraHU3alUsX CpPEIHETrO
npodecCHoHATbHOTO 00pa3oBanus. OCHOBY €ro COJIEpKaHUS COCTaBJISIET
cucteMa OMOJIOTUYECKUX 3HAHUH, MOTYYECHHBIX TPHU U3YYCHUH 00yUYarOIIUMHUCS
COOTBETCTBYIOIIMX CHUCTEMATHYCCKUX pa3leioB OWOJOTMM HA  YPOBHE



OCHOBHOTO o0Imero oobpazoBanusi, B 10—11 kiaccax 3TH 3HAHUS MOJTY4YalOT
passutHe. Tak, paciiupeHsl U yriayOiaeHbl OMOIOTHYECKUE 3HAHUSL O PACTCHUSIX,
KUBOTHBIX,  rpubax,  OakTepusix,  OpraHu3Me  4YeJioBeKa,  OOIIuX
3aKOHOMEPHOCTSIX ~ KU3HM, JIOMOJHHUTEIbHO BKIIOYEHBl OHOJIOTMYECKUE
CBEJICHUSI TPUKJIAJHOTO U TOUCKOBOIO XapakTepa, KOTOPbIE MOXHO
UCIIOJIb30BaTh KAaK OPUEHTUPBI [JIs TOCIEIYIOUIEro BbIOOpa Mpodeccui.
Bo3moskHa Takke MHTerpaiusi OMOJOTUYECKUX 3HAHUU C COOTBETCTBYIOIIMMU
3HAHUSIMU, TOJYYEHHBIMU OOYYaIOIIMMHCS TMPU U3YYCHUU (GUBUKU, XHUMUH,
reorpaduu U MaTEMaTUKH.

Crpyktypa mporpaMMmbl mo ydeOHoMy mpeametry "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M SBOJIONMOHHBIM MOAXOABl K H3YYEHHUIO OHOJIOTHH.
CormnacHO WM, W3y4alOoTCS CBOMCTBa M 3aKOHOMEPHOCTH, XapaKTEpPHBIC IS
KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIllH, YBOJIIOIMN OPraHUYECKOTO MUpa
Ha 3emJie, COXpaHEHHs] OMOJIOTMYECKOT0 pa3sHooOpas3usi muianetbl. Tak, B 10
KJacCe M3y4yaloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHoJoruw,
AMOPHUOJIOTUN U OMOJIOTHUH PA3BUTHS, TEHETUKHU U CEJICKIIUU, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJOTUH, aKTYaJUu3UpPYIOTCS 3HAHUS OOYyYaroluxcsl II0
O0oTaHUKe, 300JI0TMH, aHaToMuH, (Qu3uonorun uyenoBeka. B 11 kmacce
U3y4aroTcs SBOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTMH U yuyeHue 0 ouocgepe.

VYyeOuniii npenmer «buonorus» TpU3BaH  00ECIEUUTH OCBOCHHE
oOy4JaronuMucss OMOJOTUYECKUX TEOPUHM M 3aKOHOB, WJEH, MPUHIUIIOB U
paBui, JIEKAIIUX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHOU KapTHUHBI
MUpa, 3HAHUH O CTPOCHUH, MHOTOOOpa3HH U OCOOEHHOCTSX KJIETKH, OpraHUu3Ma,
MOMYJISIUN, OUOIIEH03a, SKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JTOCTHUXKCHUSX,
COBPEMEHHBIX  HCCJICIOBAaHUAX B  OHOJOTHUM, TPHUKIAJAHBIX  ACIEKTaX
Owonornueckux 3HaHuWW. Jlmsg pa3BuTHA W TMOJJEpKaHUS ~ WHTEpeca
oOydarormuxcst K  OWOJOTMM  Hapsiy CO  3HAYUTEIBHBIM  O0OBEMOM
TCOPETUYECKOr0 Marepuaia B COICPXKAHUM TMPOTPaMMbl IO  OHOJIOTHH
PELYCMOTPEHO 3HAKOMCTBO C HCTOPHEHl CTAHOBJICHUS W PasBUTHS TOM HIIHM
WHOUM 0051acTh OMOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B
perieHre BaXKHEHIIINX OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens wu3ydenuss yuyeOHoOro mnpenmera «buonorus» Ha yriayOaéHHOM
ypOBHE —  OBJAJEeHUE OOYyYalOUMMHUCA 3HAHUAMH O  CTPYKTYPHO-
(GYHKIIMOHATBHOM ~ OpraHW3allud  JKUBBIX CHCTEM pa3HOTO paHra u
MpruoOpETEHNUE YMEHHM HCTIOIB30BaTh 3T 3HAHUS B (DOPMUPOBAHUM UHTEpPECa K
omnpeneéHHOM o00yacT  MPOdEeCCHOHAIBHOW ACATEIbHOCTH, CBS3aHHOM C
Ouosnorueil, WIM K BBHIOOPY Yy4eOHOTO 3aBeNEHUS JJIA MPOJOJDKEHUS
OHOI0rHUecKoro o0pa3zoBaHusl.

JlocTikenne 1ienw u3ydeHus yuyeOHoro mnpeamera «buonorus» Ha
yriay0inEHHOM ypOBHE 00€CTIeYnBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

OCBOEHHE OOYyYaIOIUMUCS CHCTEMbl OMOJIOTMYECKUX 3HAHUM: 00
OCHOBHBIX OWOJIOTHYECKUX TEOPHSIX, KOHICMIUIX, THUIIOTe3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX U MpaBWJIaX, COCTABJSIOUIMX COBPEMEHHYIO €CTECTBEHHO-
HAy4YHYI0O KapTUHYy MHpPa; O CTPOCHHH, MHOT0OOpa3uhd U OCOOCHHOCTSIX
OMOJIOTHMYECKUX CHCTeM (KJI€TKa, OpPraHu3M, MOMYJSIus, BUA, OHMOreoLEeHO3,
ouocdepa); O BBIJAIOUIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAaHUSIX B
OMOJIOTHH;

O3HaKOMJIEHHE OOYYaroIIMXCS C METOJaMH IMO3HAHUS >KUBOM MPHUPOJBI:
HCCJIEIOBATEIbCKUMU  METOJaMH  OMOJIOTHYECKUX HayK (MOJICKYJSIPHOW U
KJIETOYHOW OMONOTHHU, 3MOPHOJIOTHM UM OHOJIOTUU DPA3BUTHS, TEHETHUKU U
CEJIKIIMM, OHOTEXHOJOTMH W CHHTETUYECKON OHOJIOTUH, Mal€OHTONOTHH,



AKOJIOTHH); METOJAMH  CaMOCTOSATEIBLHOTO TMPOBEACHUS OMOJIOTUYECKUX
UCCJIeIOBaHU B JabopaTopud U B mpupoje (HaOMIOACHHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIaJICHHE OOYYAIOMIMMHUCS YMEHUSMH: CaMOCTOSITENIbHO HaXOAWTh,
aHAJIM3UPOBATh M MCHOJb30BaTh OMOJIOTUYECKYIO MH(DOPMAIUIO; MOIB30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEN U CUMBOJIMKOW; YCTaHABIUBATH CBSI3b MEXIY
pa3BUTHEM OWOJOTUU M COIUATBHO-PKOHOMUYECKUMH U 3KOJIOTHYECKUMU
npoOiieMaMu 4YeJI0BeUeCTBa; OIEHUBATH TMOCIEACTBUS CBOECH NEATEILHOCTH IO
OTHOUIECHUIO K OKpYXKalolled MPUPOIHON cpeie, COOCTBEHHOMY 3/I0POBBIO H
3I0POBBIO0  OKPYXAIOIIUX JIIOJIe; OOOCHOBBIBAaTH U  COOJIOJATh  MEPbI
nporiIakTUKN UHPEKIUOHHBIX 3a00J€BaHUM, NMPaBUJia MTOBEJACHUS B IPUPOJC
u oOecriedyeHus: 0€30MaCHOCTH  COOCTBEHHOW  KU3HENEATEILHOCTH B
YpE3BbIYAMHBIX  CUTYyalMsIX TPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa;
XapaKTepHU30BaTh COBPEMEHHbBIC HAYUHbIE OTKPHITUS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Yy  OOYYalOIIMXCS  WHTEJUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW B TpoOIlecce 3HAKOMCTBA C BBIAAIONIUMUCS OTKPBITUSIMH U
COBPEMEHHBIMH HCCJIEIOBAHUSIMU B OMOJIOTHH, PEIIaeMbIMU €10 MpoOIeMaMu,
METOJ10JI0T el OHOJIOTUYECKOTO UCCJIEI0BAHMUS, IPOBEICHUSI
AKCIIEPUMEHTAILHBIX ~ HCCIEAOBaHUM, pemieHuss OMOJIOTUYECKHX — 3ajad,
MOJIETTUPOBAHUST OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00YyYarOIIUXCsl IEHHOCTHOTO OTHOIICHUS K KHUBOM TIPUPOJIE
B IIEJIOM M K OTICIbHBIM €€ O0O0BeKTaM | SBJICHUSM; (OpMUpOBaHHE
HKOJIOTUYECKOHN, TeHETUUECKOW TIPaMOTHOCTH, OOIIEH KyJIbTYpPhl TOBEICHHS B
PUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre O00y4arolmMMUCS KOMIIETEHTHOCTH B  PallMOHAIBHOM
IPUPOOIIONH30BaHUU (COOJIO/ICHNE TPABUJI TIOBEACHUS B IMPUPOJE, OXPaHbI
BUJIOB, DKOCHUCTEeM, Ouochepbl), COXpaHEHUHM COOCTBEHHOTO 3J0pPOBbSI W
3MI0POBbSl  OKpYXKAOMIMX  JioAew  (coOmrofeHuss Mep  NpodUIaKTUKU
3a00JIEBAHHUIA, obecrieyeHue 0€30MMacHOCTH KU3HEIEATEIbHOCTU B
YpE3BBIYANHBIX CUTYAIUSIX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE
UCIIOJIb30BAHUSI OMOJIOTUYECKUX 3HAHUM M YMEHUH B MOBCETHEBHOMN KU3HU;

CO3JJaHME YCJIOBUM JJIS OCO3HAHHOTO BbIOOpa  OOYyYaroOmMMUCS
VHIUBUIYaJTbHON oOpa3zoBaTeabHON TPACKTOpUH, CITIOCOOCTBYIOIICH
MOCJIEeYIONEMY MPOGECCHOHATHPHOMY CaMOOIPEACIICHUIO, B COOTBETCTBUU C
WHUBUTyJIbHBIMUA WHTEpPECAaMU U MOTPEOHOCTSIMHU PETHOHA.

OOmiee 4YuCiIO 4YacoB, OTBEJEHHBIX Ha M3yyeHHE OHOJIOTMM Ha
yriyOJIeHHOM YpOBHE CpeiHero obmiero oopasoBanus, coctapisieT 204 yaca: B
10 xnmacce — 102 yvaca (3 yaca B Henenmo), B 11 kmacce — 102 yvaca (3 yaca B
HEJICJIO).

OT60p opraHu3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUCHHSI OMOJIOTUN
OCYIIECTBIISIETCS C YYETOM CHEIU(DUKU €T0 COJEp>KaHUs U HAPABJICHHOCTH Ha
MPOJIOJDKEHNE OMOJIOTMYECKOTO O0pa30BaHUS B OpPraHU3AlUSIX CPETHETO
MPOQ)eCCHOHATIEHOTO U BHICIIETO 00pa30BaHUS.

OO0s13aTeNIbHBIM  YCIIOBUEM MpPH OOy4YeHMH OHOJOTHM Ha YriayOJEHHOM
YPOBHE SBIISIETCSI MPOBEJEHUE JTA0OPATOPHBIX M MpaKTHUecKuX pador. Taxxke
ydgacThe  OOyd4aromuxcsi B  BBIMOJHEHWHM  MPOEKTHBIX U y4eOHO-
MCCIIEIOBATENLCKIUX Pa0OT, TEMaTHKAa KOTOPBIX OMPENEIsIeTCs YYUTEIeM Ha
OCHOBE HWMEIOIIMXCA MATEePUATHHO-TEXHUYECKUX PECYpCOB M  MECTHBIX
HPUPOHBIX YCJIOBUH.



COIEPKXAHUE OBYYEHUA
10 KJTACC

ConepxaHue TporpaMMsbl, BBIICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouojorus — KOMIUIEKCHass Hayka. Kparkas wucropus
pa3BUTHs Ouosiornu. buonormdyeckue Hayku M H3y4aeMble UMH MPOOJIEMBI.
dyHAaMEHTAIIbHbIC, MNPUKJIAAHBIE W TOUCKOBBIE HAyYHBIE HCCICHOBAaHUS B
OMOJIOTHH.

3HaueHue Ouosorud B (HOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
Hay4yHOM KapTuHbl Mupa. [Ipodeccun, cBszanHble ¢ Ouosiorueil. 3HaueHHE
OMOJIOTUM B TPAKTUYECKON JEATEIBHOCTU YEJIOBEKa: MEAMIIMHE, CEIbCKOM
XO03SICTBE, TPOMBIIUIEHHOCTH, OXPAaHE IPUPOIBI.

JdemoHcTpanumn

[Toptpetn: Apucrorens, Teodpact, K. Jluaneit, X. b. Jlamapk, Y.
Hapsun, Y. I'apsen, I'. Mennens, B. U. Bepuanckuu, WM. II. ITaBmos, U. .
MeunukoB, H. . Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, O.
Kpuxk, 1. K. benses.

Tabnuubl u cxembl: «CBsi3b OMOJIOTHM C APYrMMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yY€HHUE

JXKuBble cucTeMbl Kak TpeaMer uzydeHusi ouosoruu. CBOWCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHYECKOTO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCT,
CJI0KHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aLMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHUYNBOCTD, POCT U PAa3BUTHE.

YPpOBHM OpraHM3alMu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KJIETOYHBIMH,
TKAQHEBbIM,  OPraHU3MECHHBIA,  IOMYJAIUOHHO-BUIOBOM,  3KOCHUCTEMHBIN
(6uoreonenoTnueckuit), omochepuseiii. Ilporneccrl, mpoucxoasue B JKUBBIX
cuctemax. OCHOBHbBIC MPU3HAKHU >KUBOTO. JKU3Hb Kak opMa CyIliecTBOBaHUS
marepuu. Hayku, wu3yyamonmye KuUBBIE CUCTEMbl Ha Pa3HbIX YPOBHSIX
OpraHu3alyu.

Nzyuenue xuBbIx cucteM. MeTo bl Ouonornueckoil Hayku. HaGmonenue,
W3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMarh3auus, MeraaHanu3. llonsarue o
3aBUCUMOW W HE3aBUCUMOW TMepeMeHHON. [lnanupoBanue skcnepuMeHTa.
[TocTanoBka u mpoBepka runore3. Hynesas runotesa. [lorstue BoiOOpKU U e€
JOCTOBEPHOCTh. Pa3dopoc B Omonormyeckux maHHBIX. OIeHKa JOCTOBEPHOCTH
MOJYYEHHBIX pE3yNbTaToB. [IpUUMHBI HCKAXKEHUS PE3YJIbTATOB IKCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuubr 1 cxembl: «OCHOBHBIC TPU3HAKU >KU3HW», «buonormyeckue
cuctembl», «CBOWCTBa JKHBOM MaTepum», «YPOBHU OpPraHU3alNMU KUBOU
npupoab», «CTpoeHre >XKMBOTHON KIETKW», « TKaHU KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO opraHusMay, «buoreonenos», «buochepa», «Merombt
W3YUYECHHUS )KUBOM IIPUPOIBI».

O6opynoBanue: jabopaTopHOoe  00OpyIOBaHWE JJII  TPOBEICHUS
HaOIIOACHUH, U3MEPEHUH, SKCIIEPHUMEHTOB.

IIpakTuyeckas pabGora «lcnosp30BaHME pa3IMYHBIX METOAOB IPHU
W3YYECHUH )KUBBIX CUCTEMY.

Tema 3. buosorus KjieTKku



Knerka — cTpykTrypHO-QyHKIIMOHANbHAA eauHUIA >KuBoro. Hcropus
oTKphITHs KiIeTKU. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Ineiinen, P. BupxoB). OCHOBHBIE MOJIO)KEHHUSI COBPEMEHHOM
KJIETOYHOM TEOPHH.

Meroabpl MOJEKYJISIpHOM W KJIETOYHOM OHMOJIOTMU: MHKPOCKOIUS,
xpoMmarorpadusi, 3IeKTpoPope3, METOJ MEUEHBIX aTOMOB, TuddepeHIraIbHoe
HEHTpU(PYTUPOBAHUE, KYJIBTUBUPOBAHHE KIETOK. M3yuenue uxcuposarHvlx
K1emok.  DIEeKTpoHHas  MUKpockonus. Kougokanvhas — Mmukpockonus.
Bumanvhoe (npusicuznennoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

IToptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. llneitnen, P. Bupxos, K.
M. bap.

Tabmuubr u  cxembl: «CBETOBOM  MHUKPOCKOI»,  «DIJIEKTPOHHBIM
MUKpPOCKOT», «IcTOpUs pa3BUTHS METOI0B MUKPOCKOIIAM.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

IIpakTuyeckas paGora «l3yueHue MeETOJOB KJIETOYHOM OHOIOTHHU
(xpomatorpadusi, anekrpodopes, muddepeHnnansHoe EHTPUPYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHn3anus KJIETKH

XHUMUYECKHI COCTaB KIETKU. MaKpo-, MUKPO- B YJIbTPAMHKPOJIEMEHTHI.
Bona u e€ ponb Kak pacTBOPUTENS, peareHTa, y4yacTUE B CTPYKTYPUPOBAHHUU
KJIETKH, TeTUIOPETYJIAINi. MUHEpalbHbIE BEIECTBA KIETKU, UX OMOJIOTHYecKas
poJib. PoJib KATHOHOB M AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonormyeckune mnoiaumepsl. benku.
AMUHOKHCIIOTHBIM  cocTaB  OenkoB. CTPYKTyphl  OCJIKOBOM  MOJIEKYJIBI.
[lepBuunast cTpykTypa Oenka, TENTUAHAs CBS3b. BTopuuHas, TpeTUYHas,
yeTBEepTUYHAsI CTPYKTypbl. JleHaTyparus. CsoiictBa OenkoB. Knaccuduxarms
6enkoB. buonornueckue GpyHKImu OENKOB. [IpuoHul.

VYrneBoasl.  MoHocaxapuabl,  AUCaxapuibl,  OJIATOCaxapuibl U
noymcaxapuabl. OOmUNA TIaH CTPOeHUS W (PUBMKO-XMMHUYECKHE CBOMCTBA
yraeBoaoB. buonornueckue GyHKIIMN yriIeBOAOB.

Jlumuasl.  T'mapodunsHo-TUapOdOOHEIE  cBoMcTBa.  Kiaccudukarus
munuaoB. Tpurmunepuasi, Gochomunuapl, BOCKHU, cTepoubl. buonorndeckue
¢byakiuu munuaoB. OOmKe CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKYy4ecCTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, TIOTYTPOHUIIAEMOCTb.

Hyxneunoseie kuciotsl. JJHK n PHK. CtpoeHue HyKJIEMHOBBIX KHCIIOT.
Hyxneorunsl. [Tpuniun kommnementapHoctu. [Ipasumio Yapradgda. Ctpykrypa
JNHK — nBoitHas cnupanb. MecTOHaxoKJeHne M OHOJIOTHYecKue (PYHKITUU
JIHK. Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsa3u B mMoJiekyiie ATO.
buonornueckue Gpynkiuu AT®. BoccTaHOBICHHBIC IEPEHOCUUKH, MX (PYHKITUU
B Kietke. /[pyeue wnykneosuompugocamer (HT®D). CexBenmpoBanue JIHK.
Memoobl eeHoMUKU, MPAHCKPUNMOMUKY, NPOMEOMUKLU.

CrpykrypHas  Ouojyorusi:  OMOXMMHUYECKME W Ouoduznyeckue
WCCICIOBAHMS COCTaBa © MPOCTPAHCTBEHHOW CTPYKTYphl OHMOMOJICKYJI.
Mooenuposanue cmpykmypel u  Qyukyuii OUOMONEKYL U UX KOMNIEKCOS.
Komnviomepuwiti  ouzatin - u  opeanuueckuti cummes OUOMONEKYI U  UX
HENnpUpOOHbIX AHATIO208.

JdemoHCcTpanumn



IToptpersr: JI. Ilomuur, Jx. YorcoHn, ®. Kpuk, M. VYwuikunc, P.
O®pankiuH, ©. Canrep, C. IIpy3unep.

Huarpammel: «PacnpeieneHne XHMHYECKHX JJIEMEHTOB B HEXKUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MOJIEKYJIbl BOJIb», «BellecTBa B COCTaBe OpraHnu3MoBy, «CTpoeHHe
MOJIeKYyJbl Oenka», «CTpYKTyphl OeTKOBOM MOJIEKYJbl», «CTpoeHHEe MOJEKY
yIIeBOJOB», «CTpO€HHE MOJEKYyJd JUNuAoB», «HyKIeMHOBBIE KHUCIOTBIY,
«Ctpoenue Mosiekysibl ATOy.

O6opynoBaHue: XUMHAYECKasl MOCyAa U 000PyI0BaHUE.

Jlaboparopnasi padora «OOHapyxeHHME OCJIKOB C  IOMOIIbIO
KAUE€CTBEHHBIX PEAKLIUI.

JlaGopaTtopnass pabGora «lccinenoBaHue  HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumel KIETOK: »yKapuoTHYEeCKass W Mpokapuotuyeckas. CTpPyKTypHO-
(GyHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

Crtpoenue mpokapuoTH4YecKOM KieTku. KieTouHas creHka Oaktepuil u
apxei. OCOOGHHOCTM  CTPOCHHUS  TeTepoTpodHOM W  aBTOTPOQHOI
MPOKAPUOTUYECKUX KIETOK. MeCTO U posib MPOKApHUOT B OMOIIEHO3aX.

Crpoenne ¥ (QPYHKIIMOHMPOBAHHE  DYKAPUOTHYECKOM  KIIETKH.
[Inazmatnueckass memOpaHa (masmanemma). CTpykTypa IUIa3MaTUYECKON
MeMOpaHbl. TpaHCHOPT BEIIECTB uepe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nmuddy3us, obneruénnas auddysus), aKkTUBHBIA (MIEPBUYHBINA U
BTOPUYHBIN aKTUBHBIA TpaHcropt). [lomynponumaemocts memOpanbl. Pabota
HATPU-KAIMEBOr0 Hacoca. DHJIOIUTO3: MUHOIMTO3, (Paronuro3. IK3OIUTO3.
Knerounass crenka. CTpykTypa W (QYHKIIMH KJIETOYHOW CTEHKH PACTEHUH,

rpuOoB.
[urorutazma.  [lurozons.  Ilutockener.  JIBUKEHHME  IUTOIIA3MBL.
Opranouipl KJIETKH. OnnomeMOpaHHbIE OpPTraHOUIbI KJIETKHU:

supomnazmarudeckas cetb (JI1C), anmapat [onbKu, TU30COMBI, HX CTPOCHUE
u (QyHKkIuu. B3anMocBsI3b OJHOMEMOpPAHHBIX OpPraHOUIOB KiIeTKH. CTpoeHwHe
TPaHyJSIPHOTO peTuKyinyma. Mexanuzm Hanpaenenus 6enkos ¢ IIIC. Cunte3
pacTBOpUMBIX OeskoB. CHHTE3 KJIETOUYHBIX MeMOpaH. [ agkuii (arpaHyssipHbIii)
SHOIUIa3MaTHIeCKuil peTukyinyMm. CekperopHas QyHKIus annapara [ onbmxu.
Moougpuxayus 6enxos 6 annapame I onvoxcu. Copmuposka benkos 8 annapame
Tonvoorcu. TpaHcTIOPT BeIeCTB B KiIETKE. Bakyoiln pacTUTENBHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE ~ OPraHOWIBI  KJIETKW: MHTOXOHJIPUHM, TUIACTHUIBI.
Ilpoucxoorcoenue  mumoxonwoputi  u  naacmuo.  Cumouocenez  (K.C.
Mepeoickosckuii, JI. Mapeynuc). CtpoeHue u (QYHKIUH MHUTOXOHIPUN W
mactua. [lepBudunbie, BTOPUYHBIC U CJIOKHBIE TUTACTHU IBI (POTOCUHTE3UPYIOITUX
3YKApPUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICNKOIUIACTHI BBICHINX PACTCHUM.

HememOpanusie  opranowabl  kietku  CTtpoeHne ©  (QyHKIHH
HEMEeMOpaHHBIX  OpPraHoOuAOB  KJeTku. Pubocombl.  Ilpomescymounvie
Gunamenmol. MukpopumaMeHTsl. AKmuHogvle MUKpopuiamernmsi. MpITIICUHBIE
KIICTKU. AKMUHOBblE KOMNOHEHMbl HeMbIUUEUHbIX KiemoK. MUKpOTpyOOUKH.
Knerounsii 1ientp. CTpoeHHME U JBIKCHHE IKIYTUKOB W PECHUYCK.
MukpoTtpyObouku 1uTomiasmel.  LleHatpuonb. berxu, accoyuuposanHvlie ¢
Muxkpoguramenmamu u Mmukpompyoouxkamu. Momoprwie benxu.



SAnpo. Obonouka sapa, XpOMaTHH, KapuoIlia3ma, SIPBIIIKH, UX CTPOCHUE
u GyHKuuU. AnepHbiii 6enkoBbii MaTpukc. [IpocTpaHcTBEHHOE pacnoioKeHHe
XpOMOCOM B HUHTepda3HOM sijipe. Jyxpomamun u 2emepoxpomamut. benxu
XpOMaTHUHA — TUCTOHBI. /[unHamuka s0epHoi 00070uYKuU 8 mumosze. foepHvili
MPAHCcnopm.

Knerounsle BrmodyeHus. CpaBHUTEIbHAST XapaKTEPUCTUKA  KIIETOK
IyKapHuoT (PacTUTEIBHOM, )KUBOTHOM, TPHOHOI).

JdeMoHCcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuubl u cxembl: «CTpOEHUE IYKAPUOTUUYECKON KieTKkn», «CTpoeHue
KUBOTHOM  KJeTkn», «CTpoeHHe pacTUTeNbHOM KieTkuy», «CTpoeHue
MUTOXOHAPUNY, «Aapo», «CTpoeHNEe MPOKAPUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PacTUTEIIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIMpENnapaThl OaKTepUaNbHBIX KIETOK.

Jlaboparopnasi paGora «lI3ydyeHue CTpOCHHS KIETOK pa3IUYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHue CBOMCTB KJICTOUHON MEMOPAHBD».

Jlaboparopnasi padora «/ccrnenoBaHue Mmia3Moiu3a U Jeraa3Moian3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas paGora «lI3ydyeHue JBIKEHHS I[MUTOIIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBPallleHUAE JHEPIUH B KJIETKe

AccuMHUIIALIMST U TUCCUMIUIAIMS — JIBE CTOPOHBI MeTa0oym3Ma. THIIbI
oOMeHa BeIIECTB: aBTOTPOGHBIN U TeTepoTpodHBI. YdacThe KuUCIopoia B
OOMEHHBIX TIpolleccax. DHEPreTUYecKoe OoOecIeueHue KIIETKHU: MpeBpalieHue
AT® B o00MmeHHBIX mporeccax. {OEpMEHTATHBHBIM XapaKTep peakIui
KJIETOYHOTO MeTabonuzma. DepMeHTh, UX CTPOCHUE, CBOMCTBA M MEXaHU3M
nevictBua. Kodepmentel. Otinuus  (QepMEHTOB OT  HEOPTaHUYECKUX
KaTaau3aTopoB. beIKu-akKTHUBATOPbl W OCNKU-UHTHOUTOPHL. 3aBUCUMOCTH
CKOpOCTU (DEPMEHTATUBHBIX PEAKITNI OT Pa3INYHBIX (PAaKTOPOB.

IlepBrUYHBI CUHTE3 OpPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTES.
AHoxcueennwvlll u okcueenuvii hpomocunmes y oaxmepuii. Ceemocobupaiowjue
nueMeHmsl U NUSMEeHMbl pPeakyuoHHo2o yeHmpa. Poib XIJIOPOIJIAacTOB B
nporiecce GporocuHTe3a. CBeToBast u TeMHOBas pa3pl. Pomoovixanue, Cz, Cy u
CAM-munwvt  ¢pomocunmesa. IlpomyktuBHOCTh (oTocuHTe3a. Brusuwue
paznu4HBIX (AKTOPOB HA CKOPOCTH (hOTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A.

XEMOCHHTES. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTEepUH, Kene300aKTepun, cepoOAKTEPHH, BOJTOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buasr Opokenus. [IpomaykTel OpoxkeHUs U uX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMH U BO30YIUTENN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oranbl SHEPreTUYECKOTO oOMeHa.
[TogroroBuTenbHBIM dTan. [THMKOIW3 — OECKHUCIOPOJHOE PACIHICTUICHUS
TJIFOKO3BI.

buonornueckoe OKUCICHUE, WU KIIETOYHOE JAbIXaHUE. POJIb MUTOXOHAPUI
B Iporeccax Ouoyiormueckoro  okucieHus. lluknmdeckume — peaxiuu.
OxucnurensHoe GochopuupoBaHue. OHepeus MeMOPAHHO20 2epadueHma
npomonos. Cunmes AT®.: paboma npomonnoti ATD-cunmaswi. IlpenmyriecTra
a’3poOHOrO MyTH OOMEHa BEHIeCTB IMepen aHa’poOHbIM. D¢ HEKTUBHOCTH
HHEPreTUUECKOro 0OMeHa.



JdeMoHCcTpanuu

[Toptpetsr: Jx. [Tpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuupr u  cxembl: «@DOTOCHUHTE3», «DHEPreTUYECKUil OoOMen»,
«buocuntes 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3).

O6opynoBanue: CBETOBOM MHUKPOCKOTI, o0opynoBaHue U1t
IPUTOTOBJICHHS TOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlabopaTopnass padora «l3yueHHEe KATAIMTUYECKONM aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajasbl)».

Jlaboparopnasi padora «l3ydyeHue (epMEHTATUBHOIO pacHICIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KIETKAX).

Jlaboparopnasi padora «CpaBHeHHEe mporeccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi pabora «CpaBHEHHE POLECCOB OPOIKEHUS U JIBIXAHUSD).

Tema 7. HacaeacrBenHass uHGoOpMalLUs U peajin3anus eé B KiIeTKe

Peakunn wmaTpuuHOoro cuHrte3a. lIpUHIOUII KOMIUIEMEHTApHOCTH B
peakIMsIX MaTPpUYHOrO CHUHTE3a. Peanuzaius HaciaeICTBEHHOW HH(OpMAIUU.
I'eneTnueckuii ko, ero cBoicra. Tpanckpunuus — MatpuuHblili cuare3 PHK.
[IpyHIMIOBI ~ TPAHCKPUIIMU:  KOMIJIEMEHTAPHOCTb, AHTUIIAPAIIIEIbHOCTD,
acuMMeTpuaHOCTh. Co3peganue mampuynvix PHK 6 sykapuomuueckou kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue tpancnoptHeix PHK B OuocunTese
Oenka. YcnoBusi OuocuHTe3a Oenka. KoawpoBanue amMuHOKUCTOT. Ponb
prubocoMm B OmocuHTE3€e OerKa.

Cogpemennvie npeocmasierus o cmpoeruu eeHos. Opranuzaiusi TeHoMa y
POKApUOT U FYKApUOT. Perynsnus akTHBHOCTH T'€HOB y mpokapuot. ['unoresa
oniepona (. XKako6, XK. Mano). Mozrexyaaprvie mexanuzmvl IKCNpeccuu 2eH08
y aykapuom. Ponv xpomamuna 6 pezyrayuu pabomel 2enog. Perymsius
O0OMEHHBIX MPOIECCOB B KJeTke. KiieTounblii romeocTas.

Bupycel — HekieTouHble (QOpPMBI JKU3HU M OOJIMTATHBIE Iapas3wTHI.
CtpoeHre TpPOCTBIX M CIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros.
Kuznennotit yuxn J[HK-cooepocawux supycos, PHK-cooepoicawux eupycos,
baxkmepuogacos. Obpamuas mpanckpunyus, pesepmasa, unmezpasa.

Bupycubie 3aboneBaHus dYenoBeKka, JKUBOTHBIX, pactenuit. CIINI,
COVID-19, connanpHbie 1 METUITUHCKHIE TPOOIEMBI.

buoungopmamura: unmeepayus u ananuz oonvuiux maccusos («bigdatay)
CMPYKMYPHuIX Ouonocudeckux OauHvix. Hanomexmonocuu 6 oOuonocuu u
meouyune.  Ilpoepammupyemvie ynkyuu 6eakos. Cnocobvi 00cmasKu
JleKapcme.

JdemoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /1. Y. UBaHOBCKUI.

Tabmuibel m  cxeMbl: «buocuHTe3 Oenka», «l['eHeTHUEeCKUT KOI»,
«Bupyce, «baktepuodarmn.

IpakTnueckas padora «Co3nanue MOAEIIA BUPYCA».

Tema 8. ’Ku3HeHHBIH IUKJI KJIETKH

Knetounslii nuki, ero mepuonsl u perymsauus. Wutepdaza 1 MHTOS.
OcoOeHHOCTH TPOLIECCOB, MpoTeKaromux B uHTepdaze. IloarotoBka kieTku kK
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHUHTETHUYECKUUA U
MOCTCUHTETUYECKUH (MPEMUTOTHIECKUI ) TIEPHOIBI HHTEP(DA3HI.

Marpnunbeii cunre3 IHK — penmukanus. [Hpuaounnes! permmmkanun JJHK:
KOMIUIEMEHTAPHOCTh, TMOJIYKOHCEPBAaTUBHBIM CHUHTE3, aHTUIAPAJUICIbHOCTD.



Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocoM. Temomepsl U

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKHM — KapUOTHUIl. JIAITOMIHBIN U
raruiouHeIM  HAO0Ophl XpoMocoM. ['oMonormunble XpomocoMbl. [lonoBbie
XPOMOCOMBI.

lenenue kinetkn — MuTO3. CTamuM MUTO3a U TNPOUCXOMSIINE B HHUX
nporeccel. Tunel Muto3a. Kapnoknnes u quTokuHe3. bruosiornyeckoe 3HauyeHue
MUTO3a.

Perynsanusa Mmutotnueckoro nukia kietku. [Iporpammupyemast KiieToyHas
rubesp — arnomnTos.

Kinerounoe siapo, XxpoMocombl, PyHKIIMOHAIIbHASI TeHOMUKA. Mexanuzmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emkay — ouourHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JeMoHcTpanumn

Tabmuupr u cxembl: «KU3HEHHBIM UK KIETKH», «Mutos», «CTtpoeHue
xpomocomy, «Pemmkanus JJHK.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpoIpenaparbl: «MwHto3 B
KJIETKAaX KOPELIKA JIyKa.

JlaGopaTtopnass  padora  «M3yueHne XpoMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparax».

Jlaboparopnasi pabdora «HaOmiomenue muTO3a B KIETKaX KOHYMKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpOITpenapaTax).

Tema 9. CTpoenne u QyHKINHM OPraHM3MOB

buonornueckoe pazHooOpasue OPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPTraHU3MBI.

OCOOEHHOCTH ~ CTpOEHUS U JKU3HEACATENHHOCTU  OJHOKIJIECTOYHBIX
opraHu3MoB. bakTtepun, apxeu, OMHOKJIETOUYHBIC TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIIH, APYryue NpOTUCTHI. KOJTOHMAIBHBIE OPTaHU3MBI.

B3auMocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumel pacTUTENBbHBIX TKaHE: o0Opa3oBaTeNbHas,
MOKPOBHAsI, MPOBOASAIIAS, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTU CTPOCHHS,
GYHKIIMN 1 PacTONIOKEeHUs TKAaHEH B opraHax pacTECHUM.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI )KUBOTHBIX TKAHEH: SIIUTEIINAIbHAS,
COCIMHUTENIbHAS, MblledHasi, HepBHass. OCOOEHHOCTH CTpoeHUs, QYHKIUNA |
PAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CHCTEMBI OPraHOB JKMBOTHBIX M 4eloBeKa. DYHKIMHU OpPraHOB U CHUCTEM
OpPTaHOB.

Omnopa Tena opranu3moB. Kapkac pactenuid. CkeyneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKUBOTHBIX. HapyXHbIil 1 BHyTpeHHUl ckener. CTpoeHHe U
THIBI COEAUHEHUS KOCTEN.

JIBukeHne OpraHu3MoB. JIBH)KEHHME OJHOKJIETOYHBIX OPraHU3MOB:
amME&0ouTHOE, )KTYTUKOBOE, PECHIUYHOE. JIBUKEHNE MHOTOKJICTOUHBIX PACTCHUN:
TPONIU3MBI M HACTUU. JIBH)KEHHWE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. lloryomenue BOAbI, YIJIEKUCIOrO rasa u
MHHEPAJIBbHBIX BEIIECTB pacTeHUsIMU. [IuTaHue >kMBOTHBIX. BHYTpHUMOJIIOCTHOE
W BHYTPUKIETOYHOE MHIIEBApeHUEe. lluTaHue T1MO3BOHOYHBIX KUBOTHBIX.
Otnensl  OUIIEBAPUTENBLHOrO  TpakTa.  [luilieBapuTeNbHBIE  KEJE3bI.
[InmeBapuTenpHas CuCTEMa YEI0BEKA.



Jlpixanne opraHusmoB. Jlpixanue pacreHuil. JIpIXaHue IKUBOTHBIX.
Huddysus razoB uepe3 NoBepXHOCTh KieTkU. KoxHoe apixanue. JlpixaTenpHas
noBepxHOCcTh. JKabepHoe u Jné€royHoe JbIxaHue. JIpIxaHWe TO3BOHOYHBIX
JKUBOTHBIX M YEJOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHUS JIETKUX
NO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTeMa 4eloBeKa. MexaHu3m
BEHTWISIIUM JIETKUX Yy MNOTUL W MJIEKONUTAKOWUX. Perymsuusa abIXaHus.
JlprxaTenbHbIC 00BEMBI.

TpaHcnopT BEHIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcropT BemIECTB y KUBOTHBIX. KpOBEHOCHass cucremMa W €€ OpraHbl.
KpoBeHocHasi cucTteMa TI03BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOpalmieHus. DBOIIOLHUOHHbBIE
YCIOKHEHHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKUBOTHBIX.
PaGoTa cepaua u e€ perymnsius.

Brigenenue y opranusmMoB. Beinenenue y pacrteHui. Beiaenenue y
#KUBOTHbIX. CoKpaTutenbHble Bakyosid. Opranbl BbiaesieHus. DuibTpanus,
CeKpelrs M 00paTHOE BcachblBaHME KAaK MEXaHU3Mbl pabOThl OpPraHOB
BbiJieieHUsA. CBsI3pb TMOJOCTH Tela C KPOBEHOCHOW W BBIIACIUTEIBHOU
cucreMaMu. BbleneHre y II03BOHOYHBIX >KMBOTHBIX M 4enoBeka. lloukw.
Crtpoenue u GpyHkimonupoBanue Heppona. OOpa3oBaHre MOYH Y YEIOBEKA.

3ammTa y OpraHu3MOB. 3alllUTa Y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M LMCTHI MPOCTEHIIMX. 3allUTa y MHOTOKJIETOYHBIX PACTCHHIA.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThI. DUTOHITUIBI.

3ammTa y MHOTOKJIETOUYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHEIE.
3amura opranu3mMa ot 6ose3nei. immyHnHas cucrema uenoBeka. Kietounsnii u
TYMOpPaJIbHBIA UMMYHUTET. Bpok€HHBIN U TIPHOOPETEHHBIN crienupuiecKuit
UMMYHUTET. Teopust KloHaIbHO-ceneKTuBHOTrO nMMmyHutera (I1. Dpnux, ©. M.
bepuer, C. ToneraBa). BocnaiurenbHble OTBETHI OpraHu3MoB. Poib
BPOXKJIEHHOTO UMMYHHUTETA B Pa3BUTUN CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocte W peryisanus y OpraHu3MmoB. Pasapaxumocts y
OJHOKJIETOUHBIX OpPraHu3MoB. Takcucel. Pa3gpaxuMocTs U peryisuus y
pactenuid. PocToBbIE BElIECTBA U UX 3HAYCHHUE.

HepBHas cucrema u pediektopHas peryysius y >KUBOTHbIX. HepBHas
cucteMa U €€ OTHENbl. DBOJIIOIUOHHOE YCIOKHEHUE CTPOCHHS HEPBHOMU
CUCTEMBI Yy >KMBOTHBIX. OTIEIbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX.
Pedunexc u pedekropnas ayra. besycioBHbIEC U yCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryssanus U SHIOKPUHHASL CUCTEMA )KMBOTHBIX U YEJIOBEKA.
JKenes3pl HSHIOKPUHHOM CHCTEMBI M HMX TOPMOHBL. JIeHCTBME TOPMOHOB.
B3anMocBs3p HEpBHOW W SHIOKpUHHOW cucteM. [mnoramamo-runoduzapHas
cucTema.

JdemoHcTpanuun

[Toptper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX PACTCHUN»,
«CuctemMbl OpraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOEHHE
HaceKoMbIX», « Tkanu pactenuit», «KopHeBsie cucteMbl», «CTpoeHue cTeOIsy,
«CTpoeHue JIMCTOBOM IMIACTUHKNY», « TKaHU KUBOTHBIX», «CKEJIET YeIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas
cucremMa», «HepBHas cucrema», «Koxka», «MpblieuHas cucremay,
«BbrgenurenbHas cucremay, « QHIAOKPUHHAsA cucTeMay, «CTPOCHHUE MBIIIIBDY,
«Mmmynurer», «KumeyHononoctHeie», «Cxema NUTaHUS  pPacTEHUI»,
«KpoBEHOCHbIE CHCTEMBbl MO3BOHOYHBIX KUBOTHBIX», «CTpOEHHE THUAPHI»,



«Crtpoenue mnaHapumn», « BHyTpeHHEe CTpOCHHE JOXKAEBOTO uyepBs», «HepBHas
cuctemMa pwid», «HepBHas cucrema ssarymku», «HepBHas —cucrema
npecMbikatomuxcs», «HepBHas cucrema nTuny», «HepBHas cucrema
MIIeKonuTaromux», «HepBHas cuctema uenoBeka», «Pediexey.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIpENnapaThl OJJHOKIETOUYHBIX
OpraHW3MOB, MHKpONpenapaTbl TKAaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIHH
HACEKOMBIX, UTJIOKOXKHX, JKUBbIE K3EMIUIIPbl KOMHATHBIX PACTEHHM, TepOapuu
pacTeHHMI pa3HbIX OTHEJIOB, BIIAXKHBIE MPENApaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyJoBaHuE MJig JEMOHCTPAIlMM TOYBEHHOTO W BO3JYIIHOTO IHUTAHUS
pacTeHuM, paclleryieHus Kpaxmana U OeNKOB MoJ JeHCTBUEM (DEepMEHTOB,
o0opyJ0BaHUE JJIsi JEMOHCTPAIlMU OIBITOB 10 W3MEPEHUI0 IKU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEJIbHbIX JIBU)KEHUN, MOJEIH TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

JlaGopaTopHnas padora «/3yueHne TKaHEW pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHEW )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne OopraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHN3MOB

@dopMbI pa3MHOKEHHUSI OPraHU3MOB: Oecrofioe (BKIII0Yasi BEreTaTUBHOE) U
nojioBoe. Buubl 0ecnosioro  pa3MHOXKEHHUS: TOYKOBAHHME, CHOPYJISALINS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxxenue. [lonoBeie KieTKH, uinu rametsl. Meito3. Ctaguu
Mmeno3a. IloBenenue xpomocom B Menose. Kpoccunrosep. buonornueckunii
CMBICJI MEHO03a U ITOJI0BOr0 Ipouecca. Meo3 U ero MeCTO B KU3HEHHOM LIUKJIE
OpraHU3MOB.

[IpenzapoasimeBoe pa3Buthe. [ameToreHe3 y KUBOTHBIX. [lomoBbie
xene3pl. OOpa3zoBaHME W pa3BUTHE TMOJOBBIX KiIETOK. CrnepmartoreHe3 u
ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OmomoTBOpeHHEe M AMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOpHOJOTUS —
HayKa O Pa3BUTUU OPraHu3MoB. Mopgoecene3z — oOHa u3 2enasHvix npoodiem
amopuonoeuu. Kownyenyus mopgocenos u moodenu mopghoeenesa. Cramuu
AMOpHOTeHe3a KUBOTHBIX (Ha mpuMmepe Jarymku). JpoOnenue. Tumbl
apoonenusi. [lemepmunupogannoe U HeOEPMUHUPOBAHHOE  OpobIieHue.
bracmyna, munwvr 6nacmyn. OcoOeHHOCTH JPOOICHUS MIICKOTHTAIONIUX.
3apopIieBble JUCTKU (TacTpyJtisanusi). 3akiajJka OpPraHOB W TKaHEeW u3
3apOJIBINIEBbIX JINCTKOB. B3anMHOEe BIMsSHHME YacTel pa3BUBAIOLIETOCS
3apoppliiia (AMOpHOHATBHAS MHAYKIHS). 3aKiIa/Ka IJIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yipTar MEPapXUUYECKUX B3aUMOJACHUCTBUUA Te€HOB. BimsHue Ha
AMOPHOHATILHOE PA3BUTHUE PA3THYHBIX (PAKTOPOB OKPYIKAIOIICH CPEIBI.

Poct u pa3Butue xuBoTHBIX. [locTomMOpuonaneHbiil niepuoa. [Ipsamoe u
HempsiMoe pa3Buthe. Pa3Butne ¢ Meramopdo3oM y OECrnOo3BOHOYHBIX W
MMO3BOHOYHBIX XUBOTHBIX. BHOJOTMYECKOE 3HAUYEHUE MPSMOr0 U HEMPSIMOTo
pPa3BUTHUS, UX PACIPOCTPAHEHHUE B MpHUpoje. TUbl pocTa )KMBOTHBIX. DaKTOPHI
peryJliiu poOCTa KUBOTHBIX M uyejoBeka. CTaauu MOCTIMOPHUOHAIBHOTO
pa3BUTHUS Y )KUBOTHBIX M yenoBeka. [lepuobl oHTOreHesa yenoneka. CtapeHue
1 CMEPTh KaK OMOJIOTHIECKHE TIPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuid. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacteHui. OOpa3oBaHuWe Crmop B TIpolecce Meiiosa.
'amerorenes y pacteHuil. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX



opraHu3MoB. J[BoifHOE OIJI0IOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue
Y Pa3BUTUE CEMEHH.

MexaHn3MBbl PETYISIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHCcTpanuu

[Toptpetst: C. I'. HaBamun, X. [lnemas.

Tabmuupbr u cxembl: «BereratuBHOEe pazMHOKEHHE», « TUIBI OECronoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIaMUAOMOHAB», «Pa3MHOXKEHUE BIIICHBDY,
«PazmHOXeHue  tuape», «Mewnosz», «XpomocoMmbel»y,  «l'amerorenesy,
«CTpoeHue AMIEKIIETKN U CIIEpMATO3011a», «OCHOBHBIE CTAIMM OHTOTEHE3a,
«lIpsiMmoe u HempsiMoe pa3BUTHE», «Pa3BUTHE MalCKOTO KXyKa», «Pa3Butue
capaHun», «Pa3BuTue mArymkw», «J[BOoMHOE OIJIONOTBOPEHHUE Yy IIBETKOBBIX
pactennit», «CTpoeHue CceMsiH OJHOAOJIBHBIX M JIBYJIOJBHBIX PACTECHHUID,
«OKW3HEHHBII 1UKJI MOPCKOM KamycTb», <« KH3HEHHBIA LHKI MXay,
«OKM3HEHHBIN TUKII MaNOPOTHUKAY, « KU3HEHHBIN LUK COCHBDY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKpPOIpENaparhl SUIEKICTOK U
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISTYLLIKI.

JlaGopaTtopnasi padora «l3ydeHHe CTpPOEHHS TIOJIOBBIX KJIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

IIpakTnueckasi padora «BbIsIBICHUE MPU3HAKOB CXOACTBA 3apOJbIIIEH
II03BOHOYHBIX ’KUBOTHBIX).

JlaGopaTtopnass paGora «CTpoeHuUE OpPraHOB pPa3MHOXKEHUS BBICIINX
pacTEHUI».

Tema 11. I'eHeTHKa — HAyKa 0 HACJEJACTBEHHOCTH M M3MEHYHMBOCTH
OpPraHu3MoOB

Ucropust cTaHOBIIEHUS W pa3BUTUSI TE€HETUKU Kak Hayku. PabGoter I
Menpens, I'. ne @puza, T. Moprana. Posib 0T€4eCTBEHHBIX YYEHBIX B PA3BUTHU
renetuku. Padotel H. K. Konbrora, H. U. BaBuiioBa, A. H. benosepckoro, I'.
J1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE TIOHATUS W CHUMBOJBL. ['OMOJOTrHYHBIE
XPOMOCOMBI, AJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBIA H
PEIECCUBHBIN TMPU3HAK, TOMO3UT0Ta, T€TEPO3UTOTA, YHCTAsl JIMHUS, TUOPHIBI,
reHotur, QeHotur. (OCHOBHBIE METOJIBI TEHETHKU: THUOPUIOIOTHYECCKUH,
LUATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.

JdemoHcTpanumn

[Toptpetsr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibt 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIIIUBAHUSI.

JlaGopaTtopnasi padora «Jlpo3odmna Kkak OOBEKT TEHETHUYCCKHX

HCCIIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBoiii 3akoH MeHaens — 3aKoH

eAMHO00pa3usi TUOPHUIIOB TEPBOrO TOKOJIeHUs. l[IpaBuio moMUHUPOBaHMS.
Bropoii 3akoH MeHnenss — 3aKOH pacuienyieHusl Tpu3HakoB. Llurtomornueckue
OCHOBBI MOHOTMOPHTHOTO CKpelnuBanus. [ umores3a 4ucToThl ramMer.

AHanu3upymoliee CKpELUBaHUE. [IpoMeKyTOUHBIN XapakxkTep
HacJie0BaHus. Paceninenre Npru3HakoB IPU HENOJIHOM JTOMUHUPOBAHUH.
JurubpugHoe ckpemuBaHue. Tpetwii 3akoH MeHaens — 3aKoH

HE3aBUCHUMOTI'O HacCJI€a0BaHUA IIPHU3HAKOB. L[I/ITOJIOFI/I‘-IGCKI/IG OCHOBBI
I[I/IFI/I6pI/II[HOFO CKpCIINBAHUA.



CuemienHoe  HacienoBanue  npusHakoB. PaGotet  T. Moprana.
CuenyieHHOE HacleIOBaHUE TE€HOB, HAPYIICHHE CIEIUICHUS MEXIy TE€HAMHU.
XpoMOCOMHasi TEOPUSI HACIIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXAHU3M OMPEACICHHS 0da. AyTOCOMBI
U TOJOBBIE XPOMOCOMBI. ['OMOramMeTHBIi W  TIe€TEpOraMeTHBIA  MOJ.
['eHeTnueckass CTpyKTypa MOJIOBBIX XpoMocoM. HacimenoBaHue HNpHU3HAKOB,
CUEIUICHHBIX C TIOJIOM.

I'enoTun kak wenocTHas cucrema. [lnedoTponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBI auieau3M. B3anmMonencTBUE HealIEIbHBIX
reHoB. KommiementapHocTs. Onuctas. [Tonumepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHUSl PACTEHUMN, KUBOTHBIX M YEJIOBEKA, a
Takke (PU3UOJIOTUUECKUX MPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKIUH.
['eHeTndeckue MexaHU3Mbl CHUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS
«XO3SIMH — Tapa3uT» U «XO35UH — MHKpPOOHMOMY». ['eHeThyecKue acneKThl
KOHTPOJISl U U3MEHEHHUS HACJIEJICTBEHHON MH(OpPMAIIUU B TTOKOJICHUAX KJIETOK U
OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpOi 3akoHbl Menpaens», «Tperuit
3akOH  Mengens»,  «AHanu3upylomiee  ckpemuBaHue»,  «HemnomHoe
TOMUHUpOBaHUE», «CIIETUICHHOE HACJeI0OBaHWE MPHU3HAKOB y JPO30(HUIb»,
«l'enetuka mona», «Kapuotun denmoBeka», «Kapuotum Ipo30puiIb»,
«Kapuotnnn ntune», «MHOXKECTBEHHBIM —aluienn3m», «B3anmoaencTBue
TE€HOBY.

O6opynoBanue: MOJENb JJIsi JEMOHCTpAIlMU 3aKOHOB E€IUHOO0Opa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS W PACHICTUICHHS TPU3HAKOB, MOJENb IS
JEMOHCTPALlUM 3aKOHA HE3aBUCUMOI'O HACJIEAOBAHUS NPHU3HAKOB, MOAEIb IS
JEMOHCTPALUK CUEIICHHOTO HACJIENOBaHUS NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IIpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITBI».

IIpakTuyeckass padora «/I3ydyeHue pe3ynbTaToB  JUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (HEHOTHUTIA.
N3menunBOCT, mNpu3HAKOB. KadyeCTBEHHBIE W KOJMYECTBEHHBIC ITPU3HAKHU.
Bubl 13MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

Mopaudukanronnas HW3MEHYUBOCTh. Ponb cpenbl B (popmupoBaHuU
MOAU(UKAITMOHHON M3MEHYUBOCTH. Hopwma peakuuu MpU3HAaKa.
Bapuanuonunsiii psan u BapuanuonHas kpuBas (B. Moranncen). CpolicTBa
MOAU(UKAIIMOHHON N3MEHUHUBOCTH.

I'enoTnnnueckasa NU3MEHYUBOCTD. CsoiicTBa T€HOTUIIUYECKON
W3MEHYMBOCTH. BHIBI TE€HOTHUIINYECKOH H3MEHUYMBOCTH: KOMOWHATHBHAI,
MYTallMOHHAs.

KomOuHaTuBHAs M3MEHYMBOCTH. Mei03 M TOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTU. POJIb KOMOWHATUBHON W3MEHUYMBOCTH B
CO3JJaHUU TEHETUYECKOTO pa3HO0Opasusl B mpe/eiax OqHOTO BUIA.

MyTanmoHHas U3MEHYUBOCTh. BUAbl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHbIE M HHAYUUPOBAHHbIE MyTaluu. SepHble W
nUToIIa3MaTuyeckue Myrtanuu. (ComMaTUYeCKMe ¢ TOJOBbIE  MYTallHH.
[IpruriHBI BO3HUKHOBEHUSI MyTalii. MyTareHsl U UX BIHMSHUE HA OPTaHU3MBL.



3aKOHOMEPHOCTU MYTAIIMOHHOTO MPOLEcca. 3aKOH TOMOJIOTUYECKUX PSIAOB B
HacneacTBeHHo nsmenunBocty (H.M. BaBuos). BHesnepHas n3aMeHYMBOCTD U
HACJIEJCTBEHHOCT.

Onuecenemuxa u 3INUSEHOMUKA, pPONb SNULEHeMmUYecKux @axkmopos 6
Hacn1e008aHUuU U U3MEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2aHU3MO8.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBunos.

Tabmuubr u cxembl: «Bunabl wu3meHunBocTH», «MoauduKannoHHas

N3MEHUYHBOCTD), «KomOunaTusHas W3MEHUYHMBOCTDL, «Meinosy,
«OmnonorBopenue», «l'eHeTHYecKHe 3a00JIeBaHUSA  4YeJIOBEeKa», «Bumisl
MYTaIAN.

O6opynoBanue: )KUBbIE U repOapHbIe IK3EMIUISIPhl KOMHATHBIX PACTCHHI,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(PUKAIMOHHON u3MeHunBOCTU. [locTpoeHHne BapHAIlMOHHOTO psija |
BAPUALIMOHHOU KPUBON».

IIpakTuyeckas padora «Myrtamuu y apo3oduibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTuka yesioBeka

Kapuotun uenoBeka. MexyHapoaHas mporpaMmMa UCCIEA0BaHUSA T€HOMaA
yejaoBeKa. MeToabpl H3y4YEHUs] TEHETUKM 4YEeJIOBEKa: TIEeHEaJIOrM4eCcKUi,
OJIM3HEIOBBIH, LUTOT€HETUYECKUH, MOIYJIALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE  OMpENENICHHEe  TE€HOTHIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YKCJIE C IOMOIIBIO
[M11P-ananu3a. HacnencrBeHHbIe  3a00JIcBaHUS  YeJOoBEeKa. I C€HHBIE U
XpPOMOCOMHBIC  0oJIe3HM  4YejoBeka.  boiie3Hn ¢ HacIeICTBEHHOM
IIPEAPACIIOIOKEHHOCTBIO. 3HayeHue MEIULUHCKOU TEHETUKH B
IPEIOTBPAIICHUH U JICYCHUH TeHEeTHYEeCKUX 3a0o0JieBaHMi deloBeka. Meaunko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. CrtBoOJIOBBIE KJIETKH. [TonsTue
«TEHETUYECKOTO Tpy3a». ITUYECKHE acCMeKThl HCCIEJOBaHUN B 00JacTu
PEIaKTUPOBAHUs T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTOpbl TOBBIMIEHHON YYBCTBUTEIBHOCTH YEJIOBEKa K
¢uznueckoMy M XUMHYECKOMY  3arpsi3HCHUIO  OKpPY)KArolel  Cpenbl.
I'eneTnyeckas nmpeapacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JdemMoHcTpanuun

Tabmuubr u cxemsl: «Kapuotun yenoBekay, «MeToIbl U3YyUCHUS] TCHETUKA
yenoBekay, «I eHeTnueckue 3a00J1eBaHUs YEITOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHAIIU3 POJOCIOBHOW.

Tema 15. Cenrekunsi OpraHu3sMoB

JlomecTuKanusa W CeleKIUs. 3apoXkKIACHUE CENEKIHH U JOMECTHUKAIIHH.
Yuyenne H. W. BaBwmoBa o IleHTpax mpouCXOXIEHHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTeHul. PoJib ceneknu B CO3JaHUU COPTOB PACTEHUU U MOPOJ
#&UBOTHbIX. CopT, Mmopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaencTBeHHoM wu3MeHunBoctTy H. WM. BasumoBa, ero 3Hauenue s
CEJICKIIMOHHOU paboTHI.

Metoasl cenekunoHHOM paboThl. MCKycCTBEHHBIN OTOOp: MAacCOBBIA U
WHIUBUyIbHBIA.  OJTambl ~ KOMOWHAIIMOHHOW  cenekiuu.  Vcmbitanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TIOMOIIBIO OIICHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak METOJ] CEJIEKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHUYECKMM MYTAareHe3 Kak MCTOYHMK MyTalUud y



KyJbTYPHBIX (pOpM OpraHu3MoB. Vcrmosib30BaHHE T€HOMHOI'O PEIaKTUPOBAHUS
U MeToJ10B pekomOuHanTHbIX JJHK nnst momydenust ucxonHoro marepuana s
CEJIEKIINH.

[Tonyuenune MTOJIUIIIIOUIOB. BnyTtpusugoBas rUOpUIU3ALIHSL.
bnuskoponcTBeHHOe — cKkpeliuMBaHWe, WM MHOpuAMHT. HepoactBeHHoe
CKpelniuBanue, win aytopuauur. ['ereposuc u ero npuuuHbl. Mcnonab3oBanue
reTeposuca B cenekiuu. Otnanéunas rudbpuausanus. [Ipeononenne 6ecruionus
MEXBUJOBBIX TUOPUIIOB. [lOCTHIKEHMSI CENEeKIMU PpACTEHUH U SKUBOTHBIX.
«3enénas pesonoyusy.

CoxpaHeHre U U3y4eHUE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PaCTCHUI
U HUX JUKUX pOJUYEH s  CO3JaHMsl HOBBIX COPTOB U THUOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3SUCMBEHHbIX U NPOMbBICIOBbIX
HCUBOMHBIX 8 YeNsAX VIYUUIEHUS CYWeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO,
JUHULL U KPOCCO8, 8 MOM HUCle C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCTIe008AHUL, NePpedo8blX UOell U NePCNeKMUBHBIX MEXHOLOSUL.

JemoHcTpanuu

[Toptpetsi: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
JIykpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr u  cxembl: «lleHTpBI TPOUCXOXKIEHUS U MHOrooOpaszus
KYJIbTYPHBIX PACTEHUI», «3aKOH TOMOJIOTMYECKHX PSAJOB B HACIEICTBEHHOM
U3MEHUHUBOCTHY», «MeToasl cenekium», «OtnanéHHas ruOpuan3anus»,
«MyTtarenes».

JlaGopaTtopnasi padora «l3ydyeHue COPTOB KyJbTYPHBIX PAcTEHUU U
NOPOJI JOMAITHUX )KUBOTHBIX).

JlabGopaTopHas padora «/3ydeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUIN.

Jkckypceusi «OCHOBHBIE METOJIbI M JOCTHMIKEHUS CEJICKIMU PaCTCHUH U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOUCTIBITATENILHBIN YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JAOOPATOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buoTexHo0rust U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJOTHHU, — KJIETOYHBIE UM TKAHEBBIC
KyJbTYpbl, =~ MHUKPOOPTaHM3MbI, WX  XapaKTepUCTHKA. TpagulliOHHAas
OMOTEXHOJIOTH: XJICOOTeUeHne, TOMyUYeHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BuHOAEIME. MukpoOuonorudeckuii cuHTe3. OOBEKTH MUKPOOMOIOTHYECKUX
TexHosoruii. [Ipon3BoAcTBO OeKa, aMUHOKHCIOT U BUTAMHHOB.

Co3nanue TEXHOJOTU U MHCTPYMEHTOB IEJICHANIPABICHHOTO W3MEHEHHUS
U KOHCTPYUPOBAHUS TE€HOMOB C IIE€JIbI0 TOJYYEHUS OpPraHu3MOB U HX
KOMITOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIUECS B MMPUPOJIE OMOCHHTETUIECKUE
MyTH.

Knerounas naxxenepus. MeToasl KyJbTYpbl KIIETOK U TKAHEW PACTCHUN U
KUBOTHBIX. KpumobOanku. Comartwueckass THOpUAM3AIMA W COMATHYCCKUUN
smOpuoreHe3. Mcnonp30BaHue ramionioB B CENEKIMHU pacTeHuil. [lonyuenue
MOHOKIOHANIbHBIX anmumern. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOUKIOHANbHBIX anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMsT ~ AWLEKIETOK M KIOHHPOBAaHME  JKUBOTHBIX.  Mertog
TPAHCIUIAHTALMH SAEP KIETOK. 1exnonocuu 0300poenenus, Kyabmusuposanus u
MUKPOKTIOHATLHO20 PA3SMHONCEHUSL CENIbCKOXO03AUCTNEEHHBIX KVIbMYD.

XpOMOCOMHAasi U T'eHHas HHKEHEpUs. VCKyCCTBEHHBIM CHUHTE3 I'€Ha U
KoHCTpyupoBanue  pekomOuHantHbiXx JHK.  Cozdanue  mpamnceenmvix



opearHusmo8. JIOCTW)KEHUS W TEpPCHEKTUBbI XPOMOCOMHOW W TI'€HHOMU
UHXXEHEPUU. DKOJOTUUECKUE U ATUUYECKHE MPOOIEeMbl TCHHOW MHKECHEPHH.

MenunuHckre OuotexHosioruu. I[loctreHoMHas mmdpoBas MeIUIMHA.
[TIIP-nquarHoctuka. MeTa00JIOMHBIA aHAIu3, TEHOLICHTPUYECKUM aHau3
MpOTEOMA YEJIOBEKa JJIsi OLICHKM COCTOSHHUS €ro 37I0poBbs. Mcmosib3oBaHUE
CTBOJIOBBIX KJETOK. TaprerHas tepamus paka. 3D-OuowH)XeHepus s
pa3paboTku GyHIAMEHTAIBHBIX OCHOB MEIMUIIMHCKMX TEXHOJOTHUM, CO3JIaHHS
KOMIUICKCHBIX TKaHEH cOuYeTaHHuEM TEXHOJOTHH TPEXMEPHOI0 OMONPUHTHUHTA U
ckaddonauHra 11 peleHus 3a1a4 IepcoOHATN3UPOBAHHON METUITUHBI.

Co3nanue BEKTOPHBIX BaKIIMH C 1IEJIbI0 oOecreueHuss KOMOMHUPOBAHHOM
3ammThl 0T Bo3OyauTeneit OPBU, ycTtaHoBIeHHE MOJICKYISPHBIX MEXaHU3MOB
dbynknuonupoBanus PHK-conmepkamumx  BUpPYCOB, BBI3BIBAIOIHUX  0CO00
OITacHbIE 3a00JIEBAHUS YEI0BEKA U )KUBOTHBIX.

JemoHcTpanumn

Tabmuuel ©  CXEMBL: «cnonb30BaHME  MHKPOOPraHM3MOB B
MPOMBIIIJIEHHOM  MOpou3BojACTBe», «Kiietounas wumxeHepus», «l['eHHas
VHXXEHEPUS.

JlaGopaTopHnasi padora «/3yueHrne 00beKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloaydeHrne MOJIOYHOKHUCIBIX TPOTYKTOBY.

JkcKkypceusi «bHOTEXHOJIOTUS — BaKHEHIIAs MPOU3BOJIUTENBHAS CHIIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IMTPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxaeHue U pasBuTHE IBOJILNMOHHBIX NMpPeICTABJICHU B
onosorum

OBomonnonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HHUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBixkymue cuibsl  SBoMonMM  BUIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCHUBHOCTh PAa3MHOKEHHSI OpPraHU3MOB, HACJIEJICTBEHHAs W3MEHYUBOCTb,
06opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA U UCKYCCTBEHHBIH 0TOOD).

Odopmienne cunteTndeckoit teopuu sBomtonnu (CTI). Heittpanphas
Teopust dBofonu. CoBpeMEHHash dBOJIOIMOHHAS OWOJIOTHS. 3HAaYeHUE
ABOJIFOIMOHHOM Teopuu B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa.

JdemoHcTpanuu

[ToptpeTtsi: Apuctorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosse, Y. apBun, C. C. YerBepukos, U. U. [lImansraysen, . Xonngeiin, /1.
K. benses.

Tabmuubr u cxembl: «Cucrema xuBoil mpuponsl (mo K. Jluauerw)y,
«Jlectnunia xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHUI y pacTeHuidl u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapupyra nyremectsus Y. Jlapsunay, «Haxogxku Y. [lapBuna», «Popmbl
O0oprOBI  3a  cymiecTBOBaHue», <«llopoapl romybeit», «MHoroobpasue
KyJIbTYpHBIX (opMm KamycTb», «llopoapl moOMamiHUX KUBOTHBIX», «Cxema
oOpazoBaHusi HOBbIX BUI0B (o Y. J[apBuny)», «Cxema COOTHOUIEHUS
JBIDKYIIUX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJIOKEHUSI CUHTETUYECKON TEOpUH
ABOJIIOLIUI.

Tema 2. Mukpo3BoIouMs U €€ pe3yabTaThl

[Tonynsinus Kak »3iaeMeHTapHas eauHuna »Bodtouur. CoBpEeMEHHbIE
METOABl OIEHKH TEeHETUYECKOTO Pa3HOOOpa3usi W CTPYKTYPhl TOIMYJISIUH.



N3menenue reHoOHIAa MONYJIANMH KakK 3JIEMEHTAPHOE HBOJIIOIIMOHHOE
ABJICHHE. 3aKOH TeHeThuueckoro paBHoBecus Jx. Xapnu, B. BaitnOepra.

DOneMeHTapHble (aKkTOpbl (ABMKYILIKME CHIIbI) 3BOJIIONUH. MyTallMOHHBIH
npouecc. KomOunatvBHasi wu3MeHYUMBOCTh. [lpelid reHoB — ciaydyaiiHble
HEHAIpaBJCHHbIE M3MEHEHUS YacTOT ajulesied B momyisuusx. ekt
ocHoBarelns. Ipgexm Oymuliounoeo eopaviuika. CHuUdCeHue 2eHemuyecko2o
pasnooobpazusi: npuuunsl u cieocmsus. Ilpossenenue sgpgpexma Opetigha 2eros 6
bonvuwux u  maneix nonyaayusx. Murpanuu. M3omsamus  MOMyNISIAN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoIoru4ecKast (pernpoyKTUBHA ).

EcrectBennbiii otb0p — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 O0TOOpa: JABWXKYUIUH, CTAaOWIM3UPYIOIIMM, pa3phIBAOLIUN
(mu3pynTuBHBIN). [lomoBoM 0T60p. BO3HUKHOBEHNE M ABOIOIUS COITUAIBHOTO
MOBEICHUS )KUBOTHBIX.

[Ipucnoco061eHHOCTh OPraHU3MOB KakK pe3yibTaT MHUKPOIBOJIOIUU.
Bo3HukHOBeHHE  TpHUCHOCOOJIEHU Yy  opraHu3MoB.  ApoMopdo3sl U
UAM0A 1N TAllKH. [Tpumepsl IPUCTIOCOOJICHH I y OpPraHu3MOB:
Mopdornornyeckue, (UHOJOTUUECKHE, OHMOXMMUYECKHE, TOBEIACHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpasoBaHue Kak pe3ysbTar
MUKPOIBOIOIMHU. M3omsmus — kirodeBoit paktop BumooOpazoBanus. [lytu u
CIIOCOOBI BUJ1I000pa30BaHUS: aJIonaTpUYeCcKoe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUILUIOMIU3AIINS,
rubpuauzanmsi). JJMUTensHOCTh IBOJIIOIIMOHHBIX MPOIIECCOB.

Mexanu3mbl (HOPMHUPOBAHUS OMOJIOTUIECKOTO Pa3HOOOpa3usl.

Pons »BomonmoHHONW OWONOrMUM B pa3paOOTKE HAYYHBIX METOJI0B
coxpaHeHus OnopaszHooOpazus. MUKPOIBOTIONUSA U KOABOJIIOIMS MApa3UTOB U
uX Xo3sieB. Mexanusmbl (HOpPMHUPOBAHUSA YCTOWYMBOCTH K AHTHOMOTHUKAM W
c1rtoco0Obl OOPHOBI ¢ HEH.

JdemoHcTpanuun

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr 1 cxeMbl: «MyTanmoHHasi U3MEHUYUBOCTHY, «llomynsironHas
CTpyKTypa BuzIa», «Cxema mposiBIeHUs 3akoHa Xapau—BaiinOepray,
«/IBWKyIIME CHJIBI  DBOJIONMUMY, «OJKOJOTUYECKAS] W3OJSAIUS  TOMYJISIHA
ceBaHCKoU (openmn», «I'eorpadudeckass U30AIMS JTUCTBEHHUIIBI CHOUPCKON |
JUCTBEHHHUIIBI aypcKoiy, «IlomynsiimoHHbIe BOJHBI YUCICHHOCTH XUITHUKOB
n KepTB», «CxeMa JIEeUCTBUS €CTECTBEHHOro oTOopa», «Popmbl O0OpHOBI 3a
cyliecTBoBaHuey», «MHAycTpuanbHbli MelnaHu3M», <«JKUBBIE HCKOIAEMBIEY,
«ITokpoBUTENbCTBEHHAS OKpacka >XMBOTHBIX», «lIpemympexkmaromnias okpacka
KUBOTHBIX»,  «Dum3uonorunueckne  amanrtanum»,  «lIpucmocobieHHOCTH
OpPraHU3MOB U €€ OTHOCUTEJIBHOCTHY», «Kputepuu Buma», « BUabi-IBOMHUKNY,
«Ctpyktypa BuUaa B npupoae», «Cmocobsl  BHUA000pa3oBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUE TPEX BHJIOB JIAHIBIIIE,
«IKOJOTHYECKOE BUI000pa30BaHUE BUIOB CUHUID), «lloMUIIIOnIBI pacTeHUID,
«KamycTHo-peneunbiii THOPHITY.

O6opynoBanue: repOapuu pacTEHUM, KOJJICKIIMM HACEKOMBIX, dYydela
ITUI] ¥ 3BEPE C MpUMEpaMu Pa3IMYHBIX MPUCIIOCOOJEHUHN, dydena MTUIl U
3BEpeil pa3HbIX BUIOB, TepOapuu pacTeHUH OJU3KUX BHIIOB, 0OPA30BABIIUXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopaTopnas padota «BpisiBIeHHE H3MEHUYMBOCTH Yy OcoO€d OJHOTO
BHJIA».



Jlaboparopnass paGora «IIpucrnocoOneHuss OpraHu3MOB H  HUX
OTHOCHUTEJIbHAS 1IEJIECO00PA3HOCTDHY.

Jlaboparopnasi pa6ora «CpaBHEHHE BHAOB IO MOP(POIOTUYECKOMY
KPUTEPUIO.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJibTAThI

Meroabl u3yuyeHUss MakpodBoitouud. [lameoHTOmOrMYecKne MeETOIbI
u3ydeHus: sBojironuu. I[lepexomnsie GopmMbl U (PUIOTEHETUYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckue MeTo bl U3ydeHus »BomoIuu. CpaBHeHHE (IIOPHI U
¢dayHbl MaTepukoB U OCTpoBOB. buoreorpaduueckue obnactu 3emuau. Bumabl-
SHAEMUKU U PEIIUKTHI.

OMOpHOJIOTUUECKHME W CPaBHUTEIBHO-MOP(OJIOTUUECKHE  METO/IbI
U3YUYEHHUS] HBOIIOLMH. ['€HETUYECKHE MEXaHW3Mbl HBOJIOLIMM OHTOTE€HE3a H
MOSIBJICHHUSI 3BOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTUYHBIE M aHAJIOTUYHbBIC
opranbl. PynquMeHTapHble OpraHbl U aTaBU3Mbl. MOJEKYISPHO-TEHETUYECKUE,
OMOXMMHUYECKHME M  MaTeMaTHYeCKHE METOJbl  U3YUYCHHUS  HBOJIIOIUU.
['omonoruunsie reHsl. COBpeMEHHBIE METOIbI MOCTPOCHUS (PUITOTEHETHYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallMX U SBOJIIOLUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBwiia) HBOJOUMH. [IpuHyun cmemsl

dyHKYULL. HeoGpaTtumocTs SBOJIIOLIMU. AnanTuBHas paauanus.
HepaBHOMEPHOCTH TEMITOB 3BOJIFOLIHH.
JdemoHcTpanuun
[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.
Ta0au1s! u CXEMBI: «PUIIOreHEeTUYECKUMN s JIOIIagn,

«ApxeonTepukcy, «3Bepo3yobie Amepb», «Creronedansny, «PUHHODUTHI,
«CeMeHHbIE TaNOpOTHUKWY», «buoreorpaduyeckue 30HbI 3emuu», «Jlperid
KOHTHHEHTOB», «PenukThl», «HadanbHble cTaguu SMOPHUOHATIBLHOTO Pa3BUTHS
MO3BOHOYHBIX JKHUBOTHBIX», «l'OMOJIOTMUHbIE W AHAJIOTUYHBIE OPTraHbI»,
«PynuMmeHTh», «ATaBU3MBDY, «XpPOMOCOMHBIE HAOOpPHI  4YEJIOBEKAa U
muMnan3e», «l JaBHbIE HANpaBJICHHUS HBOMIONUNY, «OO0IIHME 3aKOHOMEPHOCTH
ABOJIIOLII.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJISKA HCKOMAEMbIX OCTAaTKOB
OpraHu3MOB, MYJISI)KAU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe KU3HU Ha 3emuie

Hayunbie rumores3bl NpOUCXOXKIEHHS >KM3HU Ha 3emse. AOHUOreHes u
nancnepmusi.  JloHayuyHble ~ TpEACTaBICHUS O  3aPOXKICHUU  KU3HU
(kpeaunonn3M). ['umoresa TMOCTOSSHHOTO CaMO3AapOXKICHUS JKU3HH U €€
onmpoBepkeHue omnbitTaMu  ®. Pemm, JI. Cnamwmanuanum, JI. Ilactepa.
[IpoucxoxneHne Ku3HU U aCTPOOUOIIOTHSI.

OcHoBHBIE ~ 3Tanbl  HEOpraHWyeckou  sBomronuu.  [lnaneraphHas
(reosoruueckas) AIBOJIONMS. XHMHYECKas SBOJIONUSA. AOHOTeHHBI CHHTE3
opraHnueckux BemlecTB U3 Heopranmdeckux. OneiT C. Mumiepa u I'. FOpu.
OO6pazoBanue monumepoB u3 MoHoMmepoB. KoamepBatHas rtumoresa A. .
Onapuna, runore3a mepBuuHOrO OynpoHa JIk. XonmelHa, TeHeTHYECKas
runore3a . Ménmnmepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» V.
['un6epra. DopMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emianm u Metonpl e€ u3yueHus. Vckoraemble OpraHHyYecKue
octatku. ['eoxpoHonorus u e€ wmetoawsl. OTHOCHTENbHAass W aOCOJIOTHAS
reoxpoHosiorusi. ['eoxpoHosiorudyeckast mKasna: 30Hbl, 3pbl, IEPUOJIbI, STOXHU.



HauanbHble 3Tanbl opraHndeckor 3Boironuu. [losiBieHHE M ABOJIOIUS
NEPBBIX KJIETOK. DBOJIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OHMOIIEHKM Kak aHajior TMepBbIX Ha 3emile
coobmiecTB. CTpoMatoiauTsl. [TpokaprOThI U 3yKapUOTHI.

[Ipoucxoxnenune DYKapUOT (cumOuorenes). DBOJIFOLIUOHHOE
POUCXOXKIAECHUE BHUPYCOB. [IpOMCXOXKIIEHHME MHOTOKIETOYHBIX OPTraHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl HBOJIIOIUMU BRICIIUX pacTeHUuN. OCHOBHBIE apoMOp(]O3bI
pactenud. Bpixon pactenud Ha cymry. [losiBieHHE CHOpPOBBIX PACTEHUN U
3aBoeBaHMEe UMU cymHd. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcHOBHBIE ATallbl BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Benyckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX
tunoB. IlepBele xoploBble KUBOTHbIE. JKuU3HB B BOAE. OBOJIOLMS
no3BoHOUYHBIX. [Ipoucxoxaenune ampubuit u pentwiuid. [Ipoucxoxnenue
miekonuTaomux W nruil. [Ipunmun kimodeBoro apomopdosza. OcBoeHHe
0€Cr03BOHOYHBIMU U TTO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTne xu3HM Ha 3emiie MO 3paM U NEPUOAAM: apXeu, MPOTEpPO30u,
najgeo30i, Me3030i, KaiiHo30M. OOmas xapakTepuCTHKa KiuMara |
re0JIOTUYECKHUX IpoLeccoB. 1losBiIeHME U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUs — SKOJIOTHYECKUE KPU3UCHI Npouioro. [Ipuyunsl
U CIIEJICTBUSI MAacCOBBIX BbIMHpaHHUl. COBPEMEHHBI 3KOJOTMYECKUN KPHU3HC,
ero ocooennoctu. [Ipobiema coxpanenus OnopasHooOpaszust Ha 3emiie.

CoBpeMeHHas cuctemMa opranudeckoro mupa. [punimmnsl kinaccudukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A.
N. Onapun, [x. Xongein, I'. Ménnep, C. Mumiep, I'. FOpu.

Ta6muier u cxemsl: «Cxema onbiTa @. Penny», «Cxema ombita JI. TlacTepa
0 M3YYEHHUIO CcaMo3apoXKIeHus xu3Hu», «Cxema ombita C. Mwmuiepa, I
IOpu», «Itanbsl HEOpraHUYECKOU IBOIIOIUNY, «I €0XpOHOIOTNYECKas IIKaJIay,
«HauvanpHble 9Tanmbl  OpraHuyecko sBomronum», «Cxema 00pa3oBaHUs
yKapuoT MyTéM cumOmoreHesza», «Cucrema XuBOW NpUPOIb», «CTpoeHUe
BUpyca», «Apomopdo3bl pacreHuit»y, «PuHHOGUTHY, «OTHOKICTOUHBIC
BOJIOpOCINY, «MHOTOKIETOUYHBIE BoAopocan», «Mxwu», «llamopoTHUKNY,
«l"onocemenHble pacTeHus’», «OpraHbl 1BETKOBBIX pacTeHuil», «Cxema
Pa3BUTHSL JKUBOTHOTO MHpPa», «ApoMopdo3sl KUBOTHBIX», «lIpocTeitmme,
«Kumeunononoctaeie», «Ilmockue depBu», «Unmenucrornorue», «PwIOb,
«3emHOBOMIHBIEY, «IIpecMmbikaromuecs», «lItuipyy, «MiekonmuTaroIUe,
«Pa3BuTHE XKHU3HU B apXEUCKOW 3pe», «Pa3BUTHE XKWU3HU B NMPOTEPO3OMCKOMU
ape», «Pa3BurHe KHM3HM B MNAIEO30MCKOM 3pe», «Pa3BuTHe XU3HU B
M€3030MCKOM 3pe», «Pa3BUTHE XU3HU B KaWHO30MCKOU 3pe», «CoBpeMeHHas
CHCTEMA OPraHUYECKOr0 MUPA».

O6opynoBanue: TepOapuy PACTCHUM Pa3IUYHBIX OTACNIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXHBIC NPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB,
KOJUICKIIMM WIJIOKOXHUX, CKEJEThl IMO3BOHOYHBIX JKUBOTHBIX, Yydelld NTHULl U
3BEpEH, KOJUIEKUMH OKAMEHEJIOCTEM, TOJE3HBIX MCKOMAEMbIX, MYJIKHU
OPTraHUYECKUX OCTATKOB OPraHU3MOB.



Bupryansnasa JgalGopatopHasi padora «MoaenupoBaHUE OIBITOB
Mumnepa—tOpu 1o  u3ydeHHI0O aOMOT€HHOIO0 CHHTE3a OpPraHUYECKUX
COCIMHEHUI B MIEPBUYHOMN aTMocdeper.

JlaGopaTopnasi padora «/3ydeHne M ONMMCaHWE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IpakTnueckasi padora «l3yuyeHne ocoOCHHOCTEH CTpOEHHUS pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckast  padora  «lV3yueHue  0coOOEHHOCTEH  CTPOCHUS
MIO3BOHOYHBIX JKUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aqaun aHTPONOIOTHH. METO/IBI aHTPOTOJIOTHH.

CraHoBieHUE NMPEICTABICHUIN O MPOUCXOKICHUH YEJIOBEKA. Peurno3xeie
BO33peHUsA. COBPEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTtBO uenmoBeKa € JKMBOTHBIMU. (CHCTEMATHYECKOE IOJIO0KEHUE
yenoBeka. CBHUIETENIbCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMU: CPAaBHUTEIBHO-
Mopdoaoruyeckue, AMOPHUOTIOTUYECKUE, (bu3HOI0T0-OMOXUMUYECKHE,
noBejeHueckue. OTauyus 4YelnoBEeKa OT KUBOTHBIX. lIpsAMoXoxkIeHue u
KOMILIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM
CUTHAJIbHON CUCTEMBI.

JBwxymue  cuiabl  (dakTophl)  aHTpOINOreHe3a:  OMOJIOTHMYECKHE,
cornrasibHbie. COOTHOIIEHHE OMOJOTMYECKUX U COIMAIbHBIX (AKTOPOB B

aHTPOTIOTCHE3E.
OcHOBHBIC CTaJIUM aHTpOIOTeHe3a. PaHHME YenoBekooOpa3Hbie 00€3bIHBI
(TPOKOHCYJIBI) W paHHHWE TOHTHABI — OOIMe MPEIKH YEIOBEKOOOPa3HBIX

00e3bsiH U JIofiei. ABCTpPAJONUTEKH — JIBYHOTHE Tpenku mrojed. YemoBek
yMEJIbIM, MEPBbIC W3TOTOBJICHUS OpyAUN Tpyla. UenoBek NpsIMOXOASAIIAA M
NEePBBIM BBIXOA JroAei 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
001Ut MpeoK HeaHAepTaTbLCKOr0 YeIOBEKa M YelloBeKa pasyMHOro. Yemosek
HEAHJEPTAIbCKUNA Kak BHUJ JIFOJECW XOJOJHOrO KiMMmara. YenoBeK pa3yMHBIN
COBPEMEHHOI'0 THIIA, JACHHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreneTnka u najieoreHOMUKA.

DBOJIIONNS COBPEMEHHOTO YelioBeKa. EcTecTBEHHBIN 0TOOP B MOIMYJISIITUSIX
yesoBeka. MyTallMOHHBIN mporiece U noauMopdusm. [lonynsiroHHbIe BOJIHBI,
npeid reHoB, Murparus u «3PpGeKT OCHOBATENN) B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEKA.

Yenoseueckue pacel. [loHstue o pace. bosbimme pacel: eBporieonaHas
(eBpaswmiickasi), aBCTpaJIO-HETPOHHAS (PKBATOpUAJIbHAs), MOHIOJIOWTHAS
(a3uarcko-aMepukaHcKasi). BpeMmst u myTu paccereHusi 4ejaoBeKa IO TUIaHETE.
EnnacTBO yemoBeueckux pac. HaydyHas HECOCTOATENBHOCTH pacU3Ma.
[Tpucnoco06IeHHOCTh YeJIOBEKa K pPa3HbIM YCIOBUSM OKPYKAIOIIEH CpEbl.
Brnusaue reorpaduueckor cpembl u jpeiida TeHOB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTIOBEKa.

MexauciuIuiMHapHble  MeTOoAbl B (u3WYEecKor  (OMOJIOTHYECKOiN)
AHTPOMOJIOTUU.  DBOJIIOLIMOHHAS ~ AHTPOMOJIOTHSI U MaJICOAHTPOIOJIOTHUS
YEJIOBEUECKHUX MOMYJISIINN. bruoconuanbHble HCCIEA0BAHUS PUPOIBI YETOBEKA.
HccnenoBanue KO3BOMOMUHM OUOJIOTHIECKOTO M COIUATILHOTO B YEJIOBEKE.

JeMmoHCcTpanumn

IToptpetsr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmupet u  cxeMmbl: «MeTtoabl aHTpomnoJiorun», «['0lOBHONH MO3T
gyenoBekay, «UemoBekooOpasHbie 00€3bsHB), «CKENeT YeloBeKa W CKeJeT
muMIan3e», «PyTUMEeHThl U aTaBU3Mbl», «JIBUXKyIIUE CUJIbI aHTPOIIOTEHE3a,



«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTPAIONUTEK», «HUeNOBEK yMeEIbIi»,
«Yenosek mpAMoOXomAIMN», «JleHHUCOBCKMI 4enoBek» «HeaHmepranbubhy,
«KpomanboH1BY, «lIpeakn yenoBekay, «ITanbl IBONIOLUNA YEIIOBEKay», «Packl
YEJIOBEKA.

O6opynoBanue: MYJISDKA OKaMEHEJNOCTeH, MPEeAMETOB MaTepHalbHOU
KyJIbTYypbl TPEIKOB YejioBeKa, penpoaykiuu ((ororpaduu) KapTuH C
MU(DOTOTUYECKUMU U OUOJCHCKUMHU CIOKETaMH TMPOUCXOXKICHUS YeJIOBEKa,
doTorpaduu HaxoJIOK HMCKOMAEMBbIX OCTAaTKOB YEJIOBEKa, CKEJIEeT 4esIOBeKa,
MOJENb 4Yeperna 4YeJIOBEKa M 4Yepena IIMMIIAH3€, MOJAENb KHCTH YEJIOBEKA U
KHCTH IIUMIIAH3€, MOJIENIM TOPCa MPEAKOB YEIOBEKA.

JlaGopaTopnasi padora «l3ydenue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJI0BEKA, CBA3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckass padora «M3yueHHe HSKOJOTMYECKUX  aJanTanui
YEJI0BEKAY.

Tema 6. JDkoyiorusi — Hayka 0 B3aMMOOTHOUICHUSIX OPraHU3MOB M
HAIOPraHM3MEHHbIX CHCTEM C OKPY/KaKIIeHd cpeaou

3apoxknenne u pa3BuTue dkojorun B Tpyaax A. I'ymGonbara, K. @.
Pynbe, H. A. CeBeprioBa, 3. I'ekkensa, A. Tenciau, B. H. Cykauésa. Paznensl u
3a7a4u 3K0JI0ruU. CBS3b IKOJOTUH C IPYTUMU HAyKaMH.

Meroabl skonoruu. [loneBbie HaOMIOAEHUS. DKCIIEPUMEHTHI B 9KOJIOTHH:
npupoAHbie M JabopaTopHble. MojaenupoBaHue B 3KOJIOTHH. MOHUTOPUHT
OKpY’KaroIel cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaUeHUE DSKOJIOTMYECKHX 3HAHUM [JI1 YEJIOBEKA. KOJOTHYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH YeI0BEYECTBA C mpupoaon. @opMupoBanue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JdemoHcTpanuun

[Toptpetsr: A. I'ym6omsaT, K. @. Pynse, H. A. CeBepuios, D. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmmibl 1 cxeMbl: «Pa3aeibl sKoaoruny, « MeToabl sKoIorum», «CxeMma
MOHUTOPHUHTA OKPYKAIOIIEN CPEAbD.

JlabopaTtopnas  padora  «/3ydyeHMe  METOAOB  SKOJOTHUUYECKHUX
VCCIIEIOBAHUIY.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre  (GakToppl M 3aKOHOMEPHOCTH WX  JICHCTBHSL.
Knaccudukanus sxomormdeckux (HakTopoB: abUOTHYECKHE, OWOTHYECKHE,
anTpornorerasie. O0IIMe 3aKOHOMEPHOCTH JCHCTBUS SKOJOTUYECKUX (DaKTOPOB.
[IpaBuno wmunumyma (K. I[Hnpenrens, ). Jlubux). TonepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuotnueckue ¢akrtopsl. CBeT Kak dKojormdeckuii (axrtop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTPa HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIbI
pacTeHH W >KMBOTHBIX IO OTHOIICHWIO K cBeTy. CurHanbHas pojb CBETA.
DoTONEPUOINU3M.

Temneparypa kak skosoruueckuii ¢akrop. [leiicTBue TemmepaTypbsl Ha
opranu3Msbl. [[OWKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTAHU3Mbl. JBPUTEPMHbIEC
U CTEHOTEPMHbIE OPTaHU3MBI.

Brnaxnocte kak skojorumueckuit ¢akrop. Ilpucnocobienus pacTeHH K
noJJep>KaHuio BogHoro 6amanca. Kiaccudukanus pacTeHuid Mo OTHOLIEHUIO K
Bojie. [Ipucmocobnenus KUBOTHBIX K MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOUYBCHHAS,
IyOMHHAsT TOJANOYBEHHAs, BHYTPUOPraHu3MeHHas. DU3UKO-XUMHUYECKUE



0COOEHHOCTH cpell obouTaHusi opraHu3MoB. [IpucmnocobiieHus OpraHu3MoB K
KU3HU B PA3HBIX Cpeax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbI. CyTOUHBIE U
roJInyHbie pUTMBIL. [IprcrnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM
YCIIOBUH KU3HU.

XKuznennsie Gopmel opranusmoB. [loHsaTtue o Ku3HEHHOU (opme.
XKuszHeHHsie QOpMBI  pacTeHHMil: JepeBbs, KYCTapHUKH, KyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJIHOJETHHE TpaBbl. JKu3HEHHbIE (DOPMBI >KUBOTHBIX:
TUAPOOHOHTHI, T€OOMOHTHI, a’pOoOHOHTHI. OCOOEHHOCTH CTpOEHUss M 00pasa
AKU3HH.

buotnueckue  daktoppl. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIIUSI, XHUIIHUYECTBO, CUMOMO3 u ero ¢opmel. [lapazutusm,
KOOTepalusi, MyTyaJin3M, KOMMEHCAIIM3M (KBapTUPAHTCTBO, HAXJICOHUUECTRO).
Herpoduueckue B3aumopeiictBus (Tornuueckue, dopudeckue, padbpuyeckue).
3HaueHHe OMOTHMYECKUX B3aUMOJICHCTBUN JJIsl CYIIECTBOBAHMS OPraHU3MOB B
cpene ooutanus. [[puHIIMIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JemoHcTpanuun

Tabmuupbr U cxembl: «IOkonorudeckue (GaxTopb», «CBETOBOM CHEKTPY,
«JKOJIOTUYECKHE  TPYNNbl  KUBOTHBIX IO  OTHOUIEHUIO K  CBETY»,
«TennokpoBHbIE KUBOTHBIEY, «XO0JIOMHOKPOBHBIE YKUBOTHBICY,
«DuznonornuecKue ajanTaiuu KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHU3MOBY,
«buonoruueckue putMmbl, «Ku3HeHHBIE (GOPMBI pacTeHUi», <« KU3HEHHBIC
(OpMBI JKUBOTHBIX», «DKOCHCTEMA HMIUPOKOJIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOro Jeca», «llemm mnuranus», «XumHUYECTBO», «llapazutuzmy»,
«Konkypenmusy, «Cumouosy», «Kommencanmzmy.

ObopynoBanue: repbapur pacTeHU M JKUBOTHBIX, MPUCIOCOOTICHHBIX K
BIUSHUIO PA3IMYHBIX JKOJOTHYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBHIX,
TEHETIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUI, CBETOIIOOMBbIC, TCHEIOOUBBIC U
TEHEBBIHOCJIMBbIE ~ KOMHATHBIE  pPACTeHHs, Trepbapud W KOJUICKIIUU
TETJI0FOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOMYMBBIX PACTEHUH, Yydesna NTHUI] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K TrurpoduraMm, Kcepodutam,
Me30(uTaM, KOMHATHBIE€ PACTEHHUS JaHHBIX TPYMIM, KOJUJIEKIIMH >XUBOTHBIX,
OOUTAOIINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMN PACTEHUH U KUBOTHBIX,
o0Jagaronx YepTaMu IPUCTIOCOOJICHHOCTH K CE30HHBIM U3MEHEHUSM YCIIOBHIMA
KU3HH, TepOapr U KOJUICKIIUUA PACTEHUHN 1 JKUBOTHBIX PA3IMYHBIX KU3ZHCHHBIX
¢dbopM, KOJIICKIIMM >KUBOTHBIX, YYAaCTBYIOIIMX B Pa3JIMYHBIX OHOTHYECKUX
B3aUMOJICUCTBUSIX.

Jlaboparopnasi pa6ora «BbIsiBIeHHE NPUCITIOCOOJICHUN OPTaHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTropnasi pa6ora «BbIsiBICHHE NPUCTOCOOICHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPhD».

JlabopaTopHasi padora «AHAaTOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Iko10rus BUA0B U MOMYJIANH

DOKOJIOTUYECKUE  XApAaKTEpUCTUKU  momyjsauuu.  llomymsamumss — kak
Ounonornyeckasi cuctema. Posib HEOTHOPOHOCTH Cpefibl, GU3MIECKrX 0aphepoB
U OCOOCHHOCTEW OuoJOorMU BUAOB B (HOPMHUPOBAHHM IPOCTPAHCTBEHHOMN
CTPYKTypbl monyianuii. OCHOBHbIE TOKa3aTEIW MOMYJSIHUN: YHUCICHHOCTD,
IJIOTHOCTh, BO3PACTHASI M TOJIOBAasl CTPYKTYpa, POXKAAEMOCTh, IPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHSL.



Dxonoruyeckass  cTpykrypa  nonmymsinuud.  OIeHKa — YUCJIEHHOCTH
nonyJianuu. JInHaMuKa MonmyJsinuy U €€ peryisnusa. buortnuecknid moTeHyan
nonyianuu. MogenupoBaHue AWMHAMUKM  nomyiasudd.  KpuBbele  pocta
YUCJIEHHOCTU TnonmyJisinuu. KpuBble BBDKUBAaHUSA. Perymnsnus 4YHCIEHHOCTH
NOMyJISIUA: poJib (DAKTOPOB, 3aBUCAIIMX W HE 3aBUCAUIMX OT IUIOTHOCTH.
DKoJioruyecKue crpaTeruu BuaoB (r- u K-crparerun).

[Tonstue 06 3KonorMueckoi Huire Buaa. MectooOutanue. MHOromepHas
Mozenb dkonoruueckor Humum Jx.M. XatumHcoHa. Pa3Mepsl 3KOJIOTMYECKOU
Huy. [loTeHnnanpHas u peaTn30BaHHAas HULLU.

Bupa xak cucrema nomyiAnuil. Apeansl BUAOB. Buabsl U MX KU3HECHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJIECHTHI.

3aKOHOMEpPHOCTH TOBEJICHHS] M MUTpPAIMil KUBOTHBIX. buonormyeckue
WHBA3WH Yy>KEPOJHBIX BUIOB.

JemoHcTpanuu

[Toptper: k. . XaTuynHCOH.

Tabmuubl U cXembl: «IDKOJOTHYECKUE XaAPAKTEPUCTUKU TOIYIISIUNY,
«IIpocTpancTBEHHass CTpyKTypa mnomyiasiuun», «Bo3pacTHble NOUpamMUIbI
nonysanun», «CKOpOCTb 3acelieHHs] IOBEPXHOCTH 3EMIIM  Pa3IMYHbIMU
opranuzmammn», «Mogueins 3konorudeckor Humu Jx. M. XatuuHcoHa.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnasi padora «[lpucrocoOiieHuss ceMsH pacTeHUH K
PacCeNCHUIO».

Tema 9. Ikon0rust coodmEecTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3Mam# B OMOIIEHO3E.

Okocuctema kak otkpbitas cucteMa (A. k. Tencnun). OyHKIIMOHATBHBIC
OJIOKM OpraHW3MOB B DKOCHCTEME: IMPOAYIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. [louBbl M wmibl B 3KkocucTeMax. KpyroBopoT BemIECTB U INOTOK
SHEPTUH B SKOCUCTEME.

OcHoBHBIE  MOKa3aTelu »HKOCHUCTeMBbl. buomacca W OpOIyKLHS.
DKOJIOTUUECKHE MUPAMU/IBI Uucel, OMOMACChI M SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HampaBnennsie 3aKkOHOMEpHBIE CMEHBI COO0IECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUU W UX MPUYUHBI. AHTPONOTE€HHbIE BO3JICUCTBUSA Ha
cykneccun. Kmmmakcnoe cooOmiectBo.  buopasznooOpazue ©  TOJHOTA
KPYTrOBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[TpupoaHbie 3KOCUCTEMBI. JKOCUCEMbL 03EP U peK. DKOCUCmeEMbl Mopel
U oKeano8. Jkocucmemvl myHOp, 1€cos, cmenell, nyCmvlHb.

AHTpOIOTEHHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoiieHo3. Paznuuus
MEK]ly aHTPOINOT€HHBIMH U IPUPOAHBIMU IKOCUCTEMAMU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOodskocucteM. ['opojackas
¢nopa u dayna. Cunantponm3zaius ropojickoil ¢ayHbl. buomornueckoe u
X035TUCTBEHHOE 3HAUYEHNE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTHU dbopmupoBaHUS OCHOBHBIX B3aUMOJICHUCTBUI
OpraHuU3MOB B DJKOCHCTeMax. Poib KackaoHoeo 3¢ghgekma u  6uU008-
0upuxkamopos (Knouesvix 6u008) 8 QyHKyuoHuposanuu sxkocucmem. llepenoc
SHEPIUM W BEIIECTB MEXAY CMEXHBIMH JKOCHCTEMAMHU. Y CTOMYUBOCTH
OpPraHu3MOB, TMOMYJISIIUA M HSKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX H
AHTPOIIOT€HHBIX BO3JICHCTBUM.



Mexanuzmbl  6030eticmeusi  3a2pA3HEHUll  pPA3HLIX  MUNO8  HA
CcyOOpP2aHUZMEHHOM, OP2AHUBMEHHOM, HNONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHAX,  OCHOBbl  JIKOJIOSUHECKO2O0  HOPMUPOBAHUSL  AHMPONOSEHHO20
8030eticmaus. MeToJ0JIOTHsl MOHUTOPUHTAa €CTECTBEHHBIX M aHTPOIMOTECHHBIX
HKOCHUCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuuber u  cxembl: «CTpykTypa  OHOILIEHO3a», «DKOCHCTeMa
MIUPOKOJIUCTBEHHOTO necay, «JKocucrema XBOMHOTO aecay,
«DyHKIIMOHANIBHBIE TPYIIBl  OpPraHUu3MOB B 3kocucTteme», «KpyroBopot
BElIECTB B »dKocucteMey», «llemn mnuTanus (macrOuIIHAs, ACTPUTHAA)Y,
«IKOJOTHYECKas MUpaMUia YUCe», «IKOJIOTHUecKasi MUpaMuIa OUoMacchhy,
«IKojoruyeckas nupamuaa >Hepruny, «OO0pazoBanue Oonortay, «llepBuunas
cykueccus», «BoccraHoBieHue jeca mocie moxkapay, «KocHcTeMa 03epay,
«ArporeHos3», «KpyroBopor BemecTB M TOTOK JHEPTrUU B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OopynoBaHue: repOapuul pacTEeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia
NTHUI] ¥ 3Bepeid, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBapUyM
KaK MOJIENTb YKOCUCTEMBI.

IIpakTuyeckas padora «l3yuenue u onvucanue ypO03IKOCUCTEMBD.

Jlaboparopnasi pa6ora «/3ydenue pazHOOOpa3usi MEJIKHX MOYBEHHBIX
YIEHUCTOHOTHUX B Pa3HBIX SKOCHCTEMAX).

IKckypeust «OKCKypcusi B THIUYHBIA OuoreoneHo3 (B myOpasy,
Oepe3HsK, eTbHUK, HAa CyXOJAO0JIbHBIN HIIM TOMMEHHBIH JIyT, 03€p0, O0JIOTO).

IKCKYpcUsl «IKCKYpCHSI B arpodKOCUCTEMY (HA MOJIE€ WM B TEINIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTEMA

buocdepa — obmemnanerapras ob6osouka 3eMiId, TJe CYIMIECTBYET WIIU
CylllecTBOBasia >ku3Hb. Pa3Butue mpencraBieHuit o Owocdepe B Tpymax O.
3tocca. Yuenue B. W. Bepnanuckoro o 6mocdepe. O6mactu 6uochepsl u e
coctaB. JKuBoe BemiecTBo 0uocdeps! U ero GyHKIHUH.

3akoHOMEpHOCTH cyIiecTBoBaHusl Ouochepsl. OcobeHHOCTH Ouocheps
KaKk TJ00aIbHOM »JKOCHCTeMbl. JluHamHuueckoe paBHOBecHe B Owocdepe.
KpyroBopoTbl BemiecTB ¥ OHMOTC€OXMMHUYECKHE IHUKIBI (YIJiepoaa, as3ora).
PutMugHOCTS sIBIICHHI B Onocdepe.

3onansHOCTh Ouochepsnl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIAHHBIE W UIMPOKOJUCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, MMYCTHIHU, TPOTTMYECKHUE JIECa, BRICOKOTOPhS. KimMar, pacTUTenbHBIM
Y KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTtypa W (QYHKIUS JKUBBIX CHCTEM, OIEHKA HUX PECypCHOTO
MOTEeHITNaNa U OMochepHBIX HYHKITUN.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3tocc.

Tabmuubr u cxemsr: «I'eochepst 3emany, «KpyroBopot azora B mpupoze»,
«KpyroBopot yriepoma B mpupoje», «KpyroBopor Kuciopoaa B MPUPOJLH,
«KpyroBopoT Bojsl B mpupoie», «OCHOBHBIE OMOMEI cymmy, «KimMmarnaeckue
rnosica 3emuny, «Tynnppar, «Taiuray, «CMenaHHbIi aecy,
«1InpOKOIMCTBEHHBIN jecy, «Crenby, «CaBaHHa», «ITycTeiHsy,
«Tpornnueckunt necy.

O6opynoBanme: TepOapuM pacTEHUW Pa3HBIX OWOMOB, KOJUICKIIUU
KUBOTHBIX.



Tema 11. HestoBek M OKpyka0mIasi cpeaa

DKOJIOTUUECKHE KPU3UChI M WX MNpUYUHBL. Bo3zgeiicTBue dvenoBeka Ha
ouocdepy. 3arpsizHeHHE BO3AYyIIHOM cpenbl. OxpaHa Bo3dyxa. 3arpsi3HEHHE
BoAHOU cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KinMara.

AHTpONIOreHHOE BO3JIEUCTBHE HAa PACTUTENBHBIA M KUBOTHBIM MHUP.
OxpaHa pacTUTENBHOTO U MKUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXPaHbI
npupoabl. Kpacuble kHuru. Oco00 oOxpaHsemble MNPUPOJHBIE TEPPUTOPUU
(OOIIT). boranuueckue caibl ¥ 300JI0TUYECKHUE TTAPKH.

OcCHOBHBIE NPUHIIUIBI YCTOWYMUBOTO PA3BUTHUS YEJIIOBEUECTBA U MPUPO/IBI.
PanonansHO€  MPUPOJONONB30BAaHUE U COXpaHEHUE  OHUOJIOTHYECKOTO
pazHooOpasus 3emu. OOIIHE 3aKOHOMEPHOCTH TJIOOATBHBIX JKOJIOTMYECKUX
Kpu3ucoB. (OCOOEHHOCTH COBPEMEHHOIO KpHM3UCAa U €ro  BEpOSITHBIC
MIOCJIE/ICTBUS.

Pa3BuTHEe METONOB MOHUTOPWUHIA pA3BUTHUSL OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsI nepexoda K pecypcocbepezaroujei u
KOHKYPEHmMOCNnoCcoOHOU  2Hepeemuke.  buonocuveckoe  pasznoobpasue u
ouopecypcol. Hayuonanvnvle ungopmayuonnvle cucmemsi, obecneuusaroujue
docmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHIEM.
OcHosbl  dKOpeabunumayuu  3Kocucmem U  cnocobos  OopvObvl ¢
buonospesicoeHuamu. Pexoncmpykyusi MOpCKUX U HA3eMHBIX IKOCUCTEM.

JeMoHcTpanuu

Tabmuubr w  cxeMbl: «3arpsisHeHHE aTMOchepbl», «3arpsi3HEHUe
ruapochepb», «3arpssHeHue nouBb», «llapaukoBeiii 3ddext», «Ocobo
OXpaHsieMbIe MPUPOIHBIE TEPPUTOPUMY, «MOJeNH yIpaBiIsieMOro MUPay.
O6opynoBanue: ¢Gotorpa@uu OXpaHsIEMbIX PaCTEHUN M >KMBOTHBIX KpacHoii
KHUTH Poccuiickon denepauuu, Kpacuou KHUTH peruoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHOJIOTUN HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K pe3yJbTaTaM OCBOEHUS
OoOy4JaronMMUCsl MPOTpaMM CpeaHEro oOmero oOpa3oBaHMs: JUYHOCTHBIE,
METaNpeIMETHBIE U MIPEIMETHBIE.

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHUS MPOTPAMMBI IO
OMOJIOTHUU BBIJICJICHBI CJIEIYIONIME COCTABIISIIONINE: OCO3HAHUE O0YUYarOIIMMHUCS
POCCUNCKON TPAXKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CAaMOPA3BHUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTIPEIEICHUIO, Haluuue Momugayuu K OOy4EeHHIO
OMOJIOTUH, YerleHanpasieHHoe pa3sumue BHYTPEHHUX YOKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPaAULUNA  Ppa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb  00YYalOIUXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TPHUCYLUIUMU CUCTEME OMOJIOTHYECKOTO OOpa30BaHUA, Haluuue
npasoCco3HaHUus SKOJOTUYECKON KYyIbTYPbl, CHOCOOHOCMU cmasumb TEIH U
CTPOUTH )KU3HECHHBIC ILJIAHBI.

JIndHOCTHBIE  pE3yJbTaTbl OCBOCHHUS MIPOrpaMMbl 1O  OHOJIOTHH
JIOCTUTAIOTCSI B E€AMHCTBE Y4eOHOW W BOCHUTATEIBHOW JEATETBHOCTH B
COOTBETCTBUM C  TPAAULUHUOHHBIMH POCCUHUCKUMHU  COI[MOKYJIbTYPHBIMH,
UCTOPUYECKUMH U JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, HPHUHSATHIMU B
oOIllecTBE MpaBHJIaMU M HOPMAaMH TOBEACHHUS U CIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAaHUs, CAaMOBOCIIMTAaHUS W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
NO3ULINU JTUYHOCTH, MATPUOTHU3MAa W YBAXKEHHUS K 3aKOHY U IPABOMOPAIKY,
YeJIOBEKY TpyJla U CTapilieMy MOKOJICHHUIO, B3aUMHOTO YBaXEHUS, OEpEKHOTO
OTHOILIEHUSI K KyJIbTYPHOMY HACIEIHWI0 U TPAJULHSIM MHOTOHAIMOHAJIBLHOIO
Haposa Poccutickoi denepanuu, Ipupoe U OKPYKAIOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS Y4eOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIlMi, TMO3UTUBHBIX BHYTPEHHHX YOEKICHUM,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OINbITa M OMbITa JAEATEIBHOCTH B IMpoIEcce
peanu3alui OCHOBHBIX HAINpAaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WUIUUA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, YBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNIATh COOCTBEHHYIO MO3WIUIO IO OTHOIICHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;

YMEHHUE YUUTHIBATH B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
Y COLMAJIbHBIM TOJI0KEHUEM;



TOTOBHOCTh K COTPYIHHMYECTBY B IPOILIECCE COBMECTHOI'O BBIIOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K NaMITHUKAM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHWOJOTHH, TMOHUMAHUS 3HAYEHUSI OWOJIOTMH B TO3HAHUM 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE IyXOBHBIX LIEHHOCTEN POCCUICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro Bocnuranusi, GOpMHUPOBAHMS KYJbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAHUE M peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe TMTaHWE, COOJIOJEHWE TUTHEHWYECKHMX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAH W OTAbIXa, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBUI HWHIUBUAYAIBHOTO M KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyallUsAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHHME  TOCIEACTBHM W  HENPUATHS  BPEIHBIX  MPUBBIUEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATD, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHSATH TaKylO AESTEIbHOCTD;



UHTEpEC K pa3IuyHbiM cdepaM MNpodhecCHOHANTBHON AeATEIbHOCTH,
YMEHHE COBEPIIIAaTh OCO3HAHHBIN BBHIOOp Oyayliel mpodeccru U peain30BbIBATh
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUHU BCEH JKU3HU;

7) 3K0JIOTrH4eCKOr0 BOCIIUTAHUSA:

AKOJIOTMYECKHU 11e71ecCO00pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OIEHKH HMX BO3MOKHBIX TIOCICACTBUNA JJIA
OKpYXarolIen Cpebl;

OCO3HaHMUE TI00aTBbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTel uX
pelieHus;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS W YMEHHUS TP PEIICHHH IMPOOJIEM, CBSI3aHHBIX C palliOHAJIBLHBIM
IPUPOAOIIOIB30BaHUEM  (COOMIOJIEHUE TpaBWJl TOBEACHUS B  IPUPOJE,
HAIIPABJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B JKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HEINpUATHE ACHUCTBHUM, NPHUHOCIIIMX BPEd OKpYXKaromeh
IPUPOAHON Cpelie, YMEHHUE TPOTHO3UPOBATh HEOIArONPUITHBIC YKOJIOTHUECKUE
MOCJIECTBUSA MPEANPUHUMAEMBIX JEHCTBUNA U IPEAOTBPAILATh UX;

HaJU4YuE€ Ppa3BUTOrO0 HKOJOTHYECKOTO  MBIIUICHHS, SKOJOTHYECKON
KYJIbTYpPbI, OIbITA JEATEIBHOCTH AKOJOTHMUYECKON HAMPaABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEIILHON, KOMMYHUKATUBHOW M COLUATIbHOM
IpPaKkTHKE, TOTOBHOCTH K Y4YacTHIO B MPAKTUYECKOW JEATEIbHOCTH
AKOJIOTHYECKOMN HAINPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHN, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IOJHKYJIBTYPHOM
MUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKON KYJBTYphl KaK CpE/ICTBa
B3aUMOJICHCTBUS MEX Y JIFOJbMH U TTO3HAHUS MUPA;

MOHUMaHue crernu@uku OUOJOTMM KaK HAayKH, OCO3HaHUA €€ POJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
o0IiecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH ISl COBPEMEHHOM 1TUBUIIA3AIINH:
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHYECKUX MTPOOIEM
u obecredyeHHs Tepexoja K YCTOWYHMBOMY PAa3BHUTHIO, PAIMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OHWOJIOTHMYECKMX 3HAHUW B IEISX
MOBBINICHUST OOIIEeH KYyJbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOydYaroIuxcs,
dbopMupyemMoit Tpu N3y4eHUN OUOJIOTHH;

MMOHMMAaHUE  CYIIHOCTM  METOAOB  TO3HAHUS, UCIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy9aeMbIe 3HAHUS IS



aHalu3a U OOBICHEHUS SIBICHUMN OKPYXKarouiero Mupa U nNpoucxoadamux B HEM
HBMCHCHHﬁ, YMCHHUC OCJIaTb 000CHOBAHHBIC 3aKJIIOUCHUS Ha OCHOBE HAaY4YHBIX
(1)aKTOB N UMCHOIMUXCS OJAHHBIX C IEJIbIO ITOJIYUCHUA JOCTOBCPHBIX BHIBOJOB,

CITOCOOHOCTH CaMOCTOSATEIBHO HMCIIOJIB30BaTh OMOJOTHUYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYAIIUAX

OCO3HAaHHUC LICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH, TOTOBHOCTDb OCYIICCTBJIATH
IMPOCKTHYIO K UCCIICAOBATCIILCKYIO ACATCIIbHOCTS HHAUBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06p330BaHI/IIO )41
CaMOO6paBOBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHIO HOBBIX 3HAHUH MO OWOJIOTUH B
COOTBCTCTBHUH C XU3HCHHBIMHA HOTp€6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJabTaThl ~ OCBOEHUS ~ Y4e€OHOro  IpeameTa
«buonorus» BKIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHUPOBO33PEHHS
oOyJaromuxcsi  MEXAUCIHUIUIMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHbBIC
MOHSTHSI, OTPAKAIOIIUE IETOCTHOCTh HAYYHOU KapTHHBI MHUpa U CHEHUuPUKY
METO/IOB TIO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMA, HAYYHBIM (PaKT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAONIOAECHUE, U3MEpPEHHE,
AKCIIEPUMEHT U JpYrue);  yHHUBEpPCaJIbHbIE  ydeOHblE  JIEMCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKAaTUBHBIE, PpETYJIATHBHBIE), 00€CIIEUNBAIOIINE
(dopmupoBaHre (PYHKIIMOHATBHOM I'PaMOTHOCTH M COLMAJIBbHON KOMIIETEHLUU
0o0yyJarommxcsi; CIOCOOHOCTh  OOYYaIOIIMXCS  UCMOJb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U  YHHBEPCAJIbHbBIE
y4eOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

B pesynabrate wu3ydeHuss OWONOTMM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanust y oOy4aromierocs OyAyT cQOpMUpPOBaHBl TO3HABATEIbHBIE
YHHUBEpCadbHble Y4YeOHblEe JCHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe JEHCTBUS, pEryIsITHBHBIC YyHHBEpCAlIbHBbIC Yy4YeOHBIC JCHWCTBHA,
COBMECTHAs JeSATEIbHOCTD.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHErO OOIIETro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBiaseHue  YHMBEPCAJbHBIMM  Y4eOHbBIMM  NO3HABATEIbHBIMH
AeCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeCTBHA:

CaMOCTOSATENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMYECKOTO MBIILUICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000O0IIEHUs), PaCKPHIBATh
CMBICTT OWOJIOTUYECKUX TOHITHHA (BBIICIATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBATh CBSI3U C APYTUMU TIOHATHSMU);

OMpeNeNsaTh LeNU NEATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH PE3yJbTaThl JAESATENBHOCTH C IOCTaBJICHHBIMU
LEJSIMU;

UCIOJIb30BaTh OMOJIOTMYECKHUE TOHSATUS MJig OObsICHEHUS (AKTOB U
SIBJICHUW KUBOM TIPUPOIbI;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MUHIYKTUBHbIC, AECIYKTUBHBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJIS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIOITUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0OBATEIbCKHE IEHCTBUS:

BJIaJeTh  HaBBIKAMHU  Y4€OHO-HCCIIENOBATEIbCKOW W TPOCKTHOU
JCSATCIIPHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEIICHUS MPaKTUICCKUX
3a/1a4, MPUMECHEHUIO Pa3JIMYHBIX METOJIOB ITO3HAHNS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYaIUSAX, B TOM YHUCJIC TIPH CO3JJaHUH YICOHBIX M COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUI  MBINIUICHHWS,  BIAJACTh  HAyYHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITH  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM AKTyaJU3WpOBaTh 3ajaady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yYMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UCH, ITPE/JIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATLCS B PA3TMUYHBIX HWCTOYHUKAX HWHPOpPMAIUK (TEKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJOTUUECKHUX
CJIOBapsiX M CIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHYCCKH OICHUBATH €€ JJOCTOBEPHOCTh M HEITPOTUBOPECUYNBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
oTbope OuoJornYeckor WHQpOpMAIMU, HEOOXOJAMMOM ISl BBITOJHEHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO  HCIIOJIb30BAHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpMY TMpeCTaBICHUS
ouosiorndyeckord wuHGOpMANUU (CXeMbl, TrpadUKH, JUarpaMMBbl, TaOIHIbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CPENCTBA NpH padoTe C
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATYypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HaBbIKAMU  pACIIO3HABaHUS M 3alUThl  MHPOpPMAINH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHHMe 3amaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXJIECHHS OTHOCHUTEIIbHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOajdbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(MDIMKTHBIX CUTYyaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBblI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPAWHHUPOBATH JICUCTBHUS MO €€ HOCTHXKEHHIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TPOEKTHI, OIEHWBATh HACH C TIO3UIMU HOBH3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWMOJOTHYECKUE 3HAHUS IS BBISIBICHUS MPOOJIEM M UX
peIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMIX JIEUCTBHSIX U MOCTYMKAX MO0 OTHOIICHHIO K )KUBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISBJISITh MPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAaH PpEIIeHHS TpoOJieMbl ¢ Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M IPOSIBICHUIO IIUPOKOH SPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTUBBI B JICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOTO PEIICHMUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOSI U APYIUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIU3€ pe3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ysbTaThl OCBOCHHUS COJEpKaHHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yrIyOJNEHHOM YPOBHE OpPUEHTUPOBAHbI Ha OOECIeUYeHHE
npoduibHOoro oOydeHus: oOydarommxcs Ouonsorud. OHM  BKIIOYAIOT:
cnenupuyueckue Ay OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IeUCTBUMA
0 OCBOEHHUIO, HWHTEPHpPETAllMM U MNpeoOpa30BaHUIO 3HAHUN, BHUIBI
JESATEIBHOCTH MO MOJYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX, a TaKXKe€ B pEAIbHBIX KUZHEHHBIX cuUTyanusx. IIpenmeTHbie
pe3yNbTaThl MPEACTABJICHBI IO TOAAM HU3yUEHHUS.

[IpeameTHbIe pe3ybTaThl OCBOEHHUSA y4deOHOro mpenmera «buonorus» B
10 knacce nOJXHBI OTPAKATE:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MeECT€ M pPOJIU OUOJOTHUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B
NO3HAHWM 3aKOHOB TMPUPOJbI M pEHIeHWH MpodJieM paluoOHAIbHOIO
IPUPOAOIONB30BAHUSA, O BKJIAJE POCCUHUCKUX M 3apyOekKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHUY;

BJIaJICHUE CHUCTEMON OHOJIOTMYECKHX 3HAHUN, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIye OUOJIOTUYECKHE TEPMUHBI M TOHATUS (KHU3Hb, KIIETKa,



OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEACHHE,
HACJIeICTBEHHOCTb, U3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJIOTHYECKUE TEOPHUH
(knmerouynast teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocomMHas
Teopus HaciencTBeHHocTyd T. Moprana), yuenus (H. Y. BaBuiioBa — o nieHTpax
MHOTOOOpa3usi M  MPOUCXOXKJIECHUS  KYJIbTYPHBIX  pAcTEHUM), 3aKOHBI
(enMHOOOpa3us MOTOMKOB NIEPBOTO MOKOJICHUS, PACHICTUICHHS], YUCTOTHI TAMET,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTMYECKHUX pAJIOB B
HacCJIeICTBEHHON U3MEHUYNBOCTH H. . Basuiosa), MIPUHIMIIBI
(KOMILJIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJIaMU HAyYHOTO IMO3HAHMUS, HCIOJb3YEMbIX B
OMOJIOTUYECKUX HCCIIEIOBAHUIX JKUBBIX OOBEKTOB (OMHCAHHE, W3MEpPEHUE,
HaAOJII0/ICHHE, SKCIIEPUMEHT);

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTeHHUH, KUBOTHBIX U YEJIOBEKAa, CTPOCHUS OpPraHOB U
CUCTEM  OpraHOB  pAaCTCHHMM,  JKMBOTHBIX,  YEJIOBEKa,  IMPOIECCOB
KU3ZHENIEATEIbHOCTH, MPOTEKAIOUX B OpPraHU3Max pAaCcTEHUM, >KUBOTHBIX U
YeJIoBeKa, OHOJIOTMUECKMX TMPOILIecCOB: OOMEHa BelecTB (MeTaboiau3M),
IpEeBpAIlCHUs PHEPTUHU, OpPOKEHHUs, aBTOTPOGHOTO U TeTepOTPOGHOTO THUIIOB
nuTaHus, (OTOCMHTE3a M XEMOCHHTE3a, MHUTO03a, Mel03a, TaMeTOreHesa,
AMOpHOreHe3a, MOCTAIMOPHOHAIBHOTO pa3BUTHS, Pa3MHOKEHUS,
WHIMBUYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBUS T€HOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOOPa;

YMEHHUE YCTAaHABIIMBATh B3aUMOCBS3M MEXKIY OPTaHOMIAMH KJIETKH M UX
(GYHKIUSIMH, CTPOEHUEM KIJIETOK Pa3HBIX TKaHEH W HUX (PYHKIUSAMHU, MEXKITY
opraHaMd M CHCTEMaMH OpPTaHOB Yy PAaCTCHMi, >KUBOTHBIX U 4YEJIOBEKa U UX
GYHKIUAMH, MEXIY CHUCTEMaMU OpPraHOB M MX (DYHKIIUSIMHU, MEXIY dTarnaMu
oOMeHa BeNIeCTB, JTalaMd KIETOYHOTO IHMKJIa M >KU3HEHHBIX ITUKIIOB
OpraHU3MOB, dTanaMu 3MOPUOHAIBHOTO Pa3BUTHS, TEHOTUIIOM U (DEHOTHUIIOM,
dbenoTunom u pakrTopamu cpeapl OOUTAHMUS;

YMEHUE BBISBIISATH OTJIMYUTEIBHBIC PU3HAKY KUBBIX CUCTEM, B TOM YHUCJIC
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCMOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JIJIsi JOKa3aTeIhCTBA POJICTBA OPTaHU3MOB
Pa3HBIX CHCTEMATHYECKUX TPYIIIT;

YyMEHUE pemarh OWOJIOTMYECKHE 3aJaud, BBISBISATH MPUYUHHO-
CJICICTBCHHBIC CBSI3M MEXKIY UCCIETYEeMbIMU OHMOJIOTHYECKUMHU MPOIECCAMU |
SBJICHUSIMU, JIe7IaTh BBIBOJBI W TPOTHO3bl HA OCHOBAHUM IOJYYEHHBIX
pE3yNbTaTOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPITh HMX OSKCIEPUMEHTAIHLHBIMU
cpenctBamu, (popmMynupys 1ellb UCCIEIOBAaHMS, aHATU3UPOBATH TOJTYyUYCHHBIE
PE3yNbTAThI U JACNIaTh BHIBOIBI;

YMEHHUE Y4aCTBOBATh B Y4EOHO-HCCIIEOBATEIBCKON paboTe Mo OMOIOTHH,
AKOJIOTUU ¥ MEIUIIMHE, TPOBOIMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, U
MyOJMYHO  TPEACTAaBJIATh TOJNYYCHHBIC PE3yJNbTaThl Ha  YYEHUYECKHX
KOH(EpEeHIIUSAX;

YMEHHUE OIICHUBATh JTUYECKHUE ACTEKTHl COBPEMEHHBIX HCCIICIOBAHUN B
obmactu  OWoOJIOTMM W MEIWIUHBI  (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE



OIIOZI0TBOPEHHE, HAMIPABIEHHOE U3MEHEHNE T€HOMAa U CO3/IaHU€ TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBIISTh OCO3HAHHBIN BHIOOp Oyayiiel mpodeccuoHanbHON
nesTeAbHOCTH B oOjacT  OWOJIOTMH,  MEAUIMHBI, OHMOTEXHOJOTrHH,
BETEPUHAPHUH, CEITBCKOrO XO035SUCTBA, MUIIEBON MPOMBIILIEHHOCTH, YIIIyOJIsATh
MO3HABATENIbHBII ~ HMHTEpPEC, HaNpaBJIECHHBI Ha  OCO3HAHHBIA  BBHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAOIKEHHE OUOJIOTHYECKOro 00pa3oBaHus
B OpraHU3alMIX CPEAHETO MPOo(HEeCCUOHATBFHOTO U BBICILIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ysbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» B
11 knacce NOJXKHBI OTPAXKATH:

c(hOpPMHUPOBAHHOCTh 3HAHWM O MeECT€ M pOJM OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYyYHOMH
KapTUHBI MHpaA, B MO3HAHUMU 3aKOHOB MPUPOJBI M PEUICHUU IKOJIOTHUYECKUX
npo0ieM 4YeloBeuecTBa, a TakKe B PEIICHUH BOMPOCOB PallMOHATBHOTO
IPUPOAOIONB30BaHUsA, U B (GOPMHUPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupoe, 00IIEeCTBY, YETOBEKY, O BKIIAJE POCCUHUCKUX U 3apyOC)KHBIX YUEHBIX-
OHMOJIOTOB B pPa3BUTHE OUOJIOTHH;

yMEHHUE BIIAJIETh CUCTEMON OMOJIOTMYECKUX 3HAHUU, KOTOpas BKIIOYAET
ompeseieH!s] U MOHUMaHUE CYIIHOCTH OCHOBOIOJATAIONINX OHUOJOTHYECKUX
TEPMUHOB U TOHSTHM (B, dKOcHCTeMa, Ouocdepa), OMOIOTUYECKUE TEOpUHU
(aBomonionHas teopuss Y. JlapBuHa, CHHTETUYECKas TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeeproBa — 0 MyTsAX W HampapjieHUsX 53Boitonuu, B.M.
Bepnaackoro — o 6uocdepe), 3akoHsl (reHeTHYeckoro papHoBecus k. Xapau
u B. BaiinGepra, 3aposasimieBoro cxoactsa K. M. bapa), npasuna (MuaumMyma
1O. JIubuxa, HKOIOTHYECKON MUPaMUJIbI SHEPTHH ), TUIIOTE3bI (TUIIOTE3a «MUPA
PHK» V. I'mnGepTa);

yMEHUE BIAJeTh OCHOBHBIMU  METOJAaMH  HAyYHOTO  IIO3HAHMS,
UCTIOJIb3yeMbIMU B OWOJIOTMYECKUX HCCIIEIOBAHMUSIX JKUBBIX OOBEKTOB U
AKOCUCTEM (OmMHCaHHWe, U3MEpeHue, HaOIo/IeHHe, HKCIEPUMEHT), CIocoOamMu
BBISIBJICHUS U OIICHKW aHTPOIIOT€HHBIX U3MEHEHHM B MIPUPOJIE;

YMEHHUE BBIICTSATh CYIIECTBEHHBIC NPHU3HAKHU: BHUJIOB, OHOTEOIICHO30B,
AKOCUCTEM U Ouochephl, CTAOUIU3UPYIOMIETO, ABUKYIIETO M Pa3pbIBAIOIICTO
€CTECTBEHHOTO otoopa, aJUIONaTPUIECKOTO u CUMIIATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JBWKYIIUX CHJI OBOJIONUM HAa TeHOMOH]
MOMYJISIIIUU, TPUCTIOCOOJICHHOCTH OPTAaHU3MOB K Cpejie OOUTaHUs, YePETOBAHUS
HalpaBJICHUN HBOJIIOIUU, KPYroBOpPOTa BEIIECTB M TOTOKAa DSHEPIHH B
AKOCHUCTEMAX;

YMEHUE YCTaHABIIMBATh B3aUMOCBS3M MEX]y IMPOIECCAMU DBOJIOINU,
JBYDKYIIUMH CUJIAMU aHTPOTIOTEHE3a, KOMIIOHEHTAMU Pa3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBISATH  OTJIMYUTEIBHBIE TPU3HAKKU  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpejie OOMTaHMsI, aOMOTHYCCKUX U OMOTHYSCKHUX
KOMITOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ii OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE HCIOJb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OHWOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY [JIsl JOKa3aTeIhCTBAa POJICTBA OPTaHU3MOB
Pa3HBIX CHUCTEMATHYECKHUX TPYMN, B3aWMOCBSI3M OPTaHU3MOB U  CPEaIbl
oOWTaHUs, €IWHCTBA YEJOBEYECKUX pac, HEOOXOAMMOCTH COXPAHCHHS
MHOTO00pa3usi BUJIOB M SKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOILI U
YEJIOBEUECTBA;



YMEHHE pemaTh OHOJOTHYECKHE 3aladyd, BBIABIATH MPHYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKIY HCCIICIYEMBIMH OMOJOTHYECKUMH IPOIecCaMu 1
SBIICHUSIMHU, JIeJaTh BBIBOJBI W TIPOTHO3BI Ha OCHOBAaHWM IOJYYCHHBIX
pE3yIbTaTOB;

YMEHHE BBIMIOJHATH JTAOOpaTOpHBIE U MPaKTUYECKHEe PabOTHI, COONIOAATH
IpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, TMPOBEPATh HX OSKCIEPUMEHTAIHLHBIMU
cpencTBamMu, (GopMynHpys LeJb HUCCICIOBAaHUS, aHAJIM3UPOBATH MOJTYYCHHBIC
PE3yNIbTaThI U JACNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4EOHO-MCCIIEIOBATEIBCKON paboTe 1Mo OMOJIOTHH,
OKOJIOTMH U MEIUIIMHE, TPOBOAMMON Ha 0a3e IMIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  MPEACTABISITH  MOJYyYEHHbIE pPE3yJbTaThl Ha  YUYCHUYECKUX
KOH(DEpEeHITUSX;

yMEHHUE OIICHUBATh THUIMOTE3bl M TEOPUU O MPOUCXOXKICHUU >KU3HH,
YeJoBeKa M YEeJOBEUECKHMX pac, O NPUYMHAX, MOCJIEACTBUSX M CIOCO0ax
IpeIoTBpaIIeHus T100albHbIX U3MEHEHUN B Onocdepe;

yYMEHHUE OCYIIECTBIIATh OCO3HAHHBIN BHIOOp Oyayiel npodeccuoHaaIbHOM
NeSTEIbHOCTH B OOJAacTH OWOJIOTHH, OKOJOTHH, MPUPOJIONOIL30BaHUS,
MEUIUHBI, OUOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUH, CEITLCKOTO XO35ICTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  yrayOnsiTh  TO3HABAaTENbHBIM  HMHTEpEC,
HaAIpaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONICH MpOQPEeccCuu Hu
IPOJOJDKEHNE OMOJIOTMYECKOro O00pa3oBaHUsS B OPraHMU3alUsAX CpPEIHEro
po¢heCCHOHAILHOTO u BBICIIIETO oOpa3oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumeHoBaHue KounyecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIE)
n/ pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
n nporpaMmMbl padoThbI padoTbI
bubmuorexa [IOK
L brororist kax Hayka 1 https://m.edso0.ru/7f41c292
5 JKuBBIE cuCcTEeMBI U HX 5 bubmuorexa [JOK
H3y4yeHue https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
3 brosorist keti 2 0.5 https://m.edso0.ru/7f41c292
4 XuMudeckas 10 1 bubmuorexa [JOK
opraHu3anus KJIEeTKA https://m.edso00.ru/7f41c292
5 Crpoenue u QpyHKIUH 8 5 bubmuoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
OOMeH BelecTB u
6 npeBpa eIIJ{lHe SHEpPruu 9 1 bubmmorexa [TOK
pespait P https://m.edso00.ru/7f41c292
B KJIETKE
Hacnencrsennas BuG 110K
noOIMOoTEKA
! nHopmat H 9 0.5 https://m.edsoo.ru/7f41c292
peanu3zanus €€ B KIETKe
8 JKu3HeHHBIN UK 6 1 but6mmorexa [IOK
KJIETKH https://m.edso0.ru/7f41c292
Ctpoenue u KITUH bubmuoreka [{OK
9 P ymkn 17 15 1

OpraHu3MoOB

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

10 PasmHoxeHUE B 8 15 bubnunorexa LIOK
pa3BUTHE OPraHU3MOB ' https://m.edso0o.ru/7f41c292
I'eneruka — Hayka o

11 HACJIEJICTBEHHOCTH U 5 05 bubnuotexa [JOK
U3MECHYUBOCTHU ' https://m.edsoo.ru/7f41¢c292
OpraHu3MOB
3aKOHOMEPHOCTH bu6nuoreka [IOK

12 10 1 .

HACJIEICTBEHHOCTH https://m.edso0.ru/7f41c292
3aKOHOMEPHOCTH bubnmnoreka [HOK

13 6 1
HM3MCEHUYHUBOCTH https://m.edsoo.ru/7f41¢292

bubmuorexa [JOK

14 r

cHeTiIa Aertopea 3 0.5 https://m.edso0.ru/7f41c292
bubmuorexa [JOK

15 C

EJICKITHS OPTaHU3MOB 4 1 https://m.edso00.ru/7f41¢c292
buorexnonorus u
16 CHHTETHYCCKAs 4 bubmorexa HOK
https://m.edso00.ru/7f41c292
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

No HauMeHoBaHue KoanuecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3fiesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIC PeCypChl
I NporpamMmel padoThI padoTshI
3apokJIeHUE U pa3BUTHE
1 3BOIOIMOHHBIX 4 bubmnoreka IIOK
Mpe/ICTaBICHUN B https://m.edsoo.ru/7f41cc74
ouonoruu
5 MuxkposBomrouus u eé 14 ) bubnuorexa [IOK
pe3yabTaThl https://m.edsoo.ru/7f41cc74
3 MaxkpoaBosnonus u eé 6 bubnmnorexka HOK
pe3yJIbTaThl https://m.edsoo.ru/7f41cc74
[Ipoucxoxnenue u
4 a3BUTHE )KU3HH Ha 15 1.5 bubmmorexa [TOK
P ' https://m.edsoo.ru/7f41cc74
3emie
IIpoucxoxacHue
5 N 10 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41cc74
aHTPOIIOTEHE3
DKoJorus — Hayka o
B3aMMOOTHOIIEHUAX
6 OpTaHU3MOB U 3 0.5 bubmmoreka [JOK
HAJOPTaHU3MEHHBIX ) https://m.edsoo.ru/7f41cc74
CUCTEM C OKpYXKarolen
cpenoit
7 Opranus3mel U cpena 9 1.5 bubnuotexa [JOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

oOHTaHUA https://m.edsoo.ru/7f41cc74
8 OKOJIOTUs BUJIOB U 9 05 bubnuotexa [JOK
MOITYJISA AN ) https://m.edsoo.ru/7f41cc74
DKOI0TrUs COOOIIECTB. Eubs 110K
HOIHOTEKA
d JKogoruHeCKHe 12 0.5 https://m.edsoo.ru/7f41cc74
CHCTEMBI
10 buocdepa — rinobanbHas 5 bubmuoreka [IOK
JKOCHCTEMA https://m.edsoo.ru/7f41cc74
1 YemoBek 1 6 bubmnoreka IIOK
OKpYy’Karolas cpeaa https://m.edsoo.ru/7f41cc74
12 PesepBHoe Bpems 8
OBIIEE KOJIMYECTBO
102 7.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KounyecTBO 4acoB JIeKTPOHHbIE
; Jara uudposbIe
n/ | Tema ypoka KoHTpoabHbIe IlpakTHyeckue
Bcero U3yYeHusi o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
bubnuoteka [IOK
buonorus kak KOMILUIEKCHas https://m.eds00.ru/863e61
1 HayKa U KaK 4acTb 1 22
COBPEMEHHOTO OOIIECTBA https://m.eds00.ru/863e63
2a
bubnuoteka [IOK
JKuBble cucTeMbl U UX
2 N 1 https://m.edsoo0.ru/863e61
CBOMCTBa
22
YpoBHeBas opranuszanus bubmorexa HOK
3 P P 1 https://m.eds00.ru/863e65
JKUBBIX CUCTEM
64
HcTopust OTKphITHS U bubnuoreka [IOK
4 W3Yy4YEHUS KIIETKHU. 1 https://m.edso0.ru/863e6e
Knerounas teopus 88
Mertozasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
bu6mmoreka [JOK
[TpakTnueckas padota
5 1 0.5 https://m.edso0.ru/863e6e
«3yueHne meTon0B a3
KJIETOYHOU OMOJIOTHH -
(xpomarorpadus,



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

anekTpodopes,
mudhepeHIranTbLHOe
nentpudyruposanue, [1L[P)»

bubmuorexa [JOK
6 XUMHUYECKUN COCTaB KJIETKH https://m.edso0o.ru/7f41c29
2
MuHepanbHble BELIECTBA bubnuoreka [IOK
7 KJICTKU, UX OHOJIOTMYeCKas https://m.edsoo0.ru/863e67
poib 4e
OpraHndeckue BenecTna
KJIETKH — OCJIKH.
JladoparopHasi padora 05 bubmorexa [JOK
8 parop p TemaTuyecKuit https://m.edso0.ru/863e6b
«O0Hapy:keHHne 0EJIKOB ¢
KOHTPOJIb Nel 72
MOMOIIBI0 KAYeCTBEHHBIX
peaxuuin»
CgoiicTBa, K1accupuKays u bubmorexa HOK
9 ’ https://m.edsoo.ru/863e6b
byHKIIHN OEIKOB 79
Opranuyeckue BelecTBa bubmorexa [JOK
10 P https://m.eds00.ru/863e68
KIJIETKU — YTJIEBOBI 70
Opranudeckue BemecTBa bubmorexa HOK
11 P H https://m.eds00.ru/863e68
KJICTKH — JIMITHJIBI
70
HyxiienHOBBIE KUCTIOTBL. bubnnoreka [JOK
12 JIHK u PHK. JIaGopaTtopHas 0.5 https://m.edso00.ru/863e6d

pabora «lccnenoBanue

5¢C



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

HYKJICMHOBBIX KHUCJIOT,
BBIJACIICHHBIX U3 KJICTOK
Pa3IMIHBIX OPIraHU3MOB»

Ctpoenue u ki ATO.
P dyn bu6mmoreka [JOK
Apyrue .
13 https://m.edsoo.ru/863e6d
HyKI1eo3uaTpudochaTe 5c
(HT®D) o
CexBennpoBanue [IHK.
Metoabl reHOMUKHI Bubmzorexa LIOK
14 ’ https://m.eds00.ru/863e79
TPAHCKPHUIITOMUKH, 6e
MPOTEOMUKHU o
MeToapl CTPYKTYPHOM bubnmorexa LOK
15 PYKLIP https://m.edso00.ru/863e61
Ouosoruu
22
bu6mmoreka [IOK
Tuner KIETOK.
16 https://m.edso00.ru/863e6ff
[Ipokapuornueckas KjieTka 0
CtpoeHue 3ykapuoTHYeCcKOi Bubmzorexa LIOK
https://m.edso00.ru/863e6ff
17 kyeTku. [IpakTaeckas 05 0
pabora «I/{quelme CBOMCTR https://m.edso00.ru/863e71
KJIETOYHOU MEeMOpaHbI» 6c
[ToBepXHOCTHBIN anmapat bubmmorexa [TOK
18 P P https://m.eds00.ru/863e71
KJIETKU
6¢
19 OnHoMeMOpaHHBIE 0.5 bubnmoreka [JOK

OpTraHOUAbI KIICTKH.

https://m.edso0.ru/863e6ff



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0

[TpakTuyeckas padora Ne2
«3yueHne NBUKEHUS
[IUTOILIA3MBI B
PaCTUTENIbHBIX KJIETKAaX)

[e)

ITomyaBTOHOMHBIE
OpraHOM/bI KJIETKH:
MUTOXOHJIPUH, IUTACTUBL.

Jladoparopnasi padora 0.5 bubmorexa HOK
20 parop P TemaTuueckui https://m.eds00.ru/863e71
«MccaenoBanue
KOHTPOJIb Ne2 6c
MJ1a3MoJIN3a U
Aer1a3MoJIu3a B
PACTUTENbHBIX KJIETKAX»
bubmuorexa [JOK
https://m.edso0.ru/863e6ff
21 HememOpaHHbIe OpraHOUIBI 0
et Ettps://m.edsoo.ru/863e71
6¢
bu6mmoreka [JOK
22 Crpoenuie u GyHKIUH s7pa https://m.edso00.ru/863e6ff
0
CpaBHuTenbHas
XapaKTePUCTHKA KIETOK Bubmiorexa [HOK
svkapior. JTaGopaTonHas 0.5 https://m.edsoo.ru/863e6ff
23 y1<6 P I/I paTop TemaTnyeckui 0
pabota «sytenne KOHTPOJIb Ne3 https://m.edso00.ru/863e71
CTPOEHHUS KJIETOK 6e
Pa3IHYHBIX OPraHU3MOB)» o
24 AccuMuIAIus u bu6mmorexa [IOK



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

JTUCCUMIIISALINS — JBE
CTOPOHBI META0OIM3MA.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnas pabota
«M3y4yeHne KaTaTuTH4eCKON
aKTHBHOCTH (pepMEHTOB (Ha
pUMepe aMIJIa3bl WIN
Karasas3bl)»

https://m.edso0.ru/863e6b
72

DepMeHTaTUBHBIN XapakTep
peaxiuii KJIeTOYHOTro

MeTabom3Ma.
Jlaboparopnasi padora 0.5 bubanoreka [IOK
25 «M3yuyenne TemaTuueckuii https://m.eds00.ru/863e76
(epmMeHTATHUBHOTIO KOHTPOJIb Ne4 6¢
pacienieHusi mepoKcuaa
BOJI0PO/Ia B PACTHTEJILHBIX
W KUBOTHBIX KJIETKAX)
bu6mmoreka [IOK
benku-akTuBaTOPHI M OCIKH-
26 https://m.edsoo0.ru/863e79
MHTHOUTOPBI
6e
. bu6mmoreka [IOK
ABTOTpO(DHBII THIT 0OMEHA
27 Pog https://m.eds00.ru/863e76
BEIIIECTB
6c
bu6mmorexa [IOK
28 ®doTocuHTE3 https://m.edso00.ru/863e7c
98
29 XemocunTes. JlabopaTtopHas 0.5 bubmmoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98

pabora «CpaBHEeHHE
npoieccoB (poTocuHTE3a U
XEMOCHHTE3a»

https://m.edso0.ru/863e7¢c
98

AHas’poOHBIC OPraHU3MBI.
Bunbr 6poxeHus.

bubmuoreka [JOK

30 JlaGopatopnas pabora https://m.edso0.ru/863e7a
«CpaBHEHHUE MTPOLIECCOB
OpO’KEHUS U ABIXaHUSD)
AdpoOHBIE OPTaHU3MBI.
31 DTarnbl YHEPTeTUYECKOTO bubmorexa LHOK
p https://m.edso00.ru/863e7aa
obmeHa
DHeprus MeMOpaHHOTO
32 rpajueHTa MPOTOHOB. bubnnorexa [HOK
Cunrte3 AT®: pabora https://m.edso00.ru/863e7aa
npoToHHON AT®-cuHTa3bI
Peakuuu MaTpu4aHOro bubmorexa HOK
33 P https://m.eds00.ru/863e79
CUHTE3a
6e
TpaHCKPHITIIS — bu6mmorexa [IOK
34 p p . https://m.edso0.ru/863e79
MaTpuuHblid cuHTe3 PHK 6e
bu6mmorexa [IOK
35 TpaHcasaus u e€ HTanbl https://m.eds00.ru/863e79
6e
KoaupoBanue aMUHOKHUCTIOT. bu6mmorexa [IOK
36 Poste pubocom B OnocuHTE3E https://m.eds00.ru/863e79

Oenka

6e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

Opranuzanus reHoma y

37
MPOKAPUOT U DYKAPUOT
MouekynsipHble MEXaHU3MBI bubnuoreka [IOK
38 IKCIIPECCUU TEHOB Y https://m.edso00.ru/863e79
J9YKapHuoT 6e
Bupycel — BHEKIIETOUYHBIC
(OpMBI KU3HU U bubnuoreka [IOK
39 00JIMTaTHBIC TTAPA3UTHIL. 0.5 https://m.eds00.ru/863e75
[TpakTudeckas pabora 40
«Co3znanue MOJIeNId BUPYCa
BupycHsble 3a001eBaHus bubnuoreka [IOK
40 YeJI0BEKa, )KUBOTHBIX, https://m.eds00.ru/863e75
pacTeHui 40
41 HanorexHosnoruu B
OHMOJIOTHU U MEIULINHE
bu6mmoreka [JOK
42 JKn3HeHHBIN MK KIETKH https://m.edsoo.ru/863e7d
c4
bu6mmoreka [JOK
43 Matpuunslii cunte3 JTHK https://m.edso00.ru/863e79
6e
Xpomocomsl. JlTabopartopHast Bubmiorexa HOK
aGota «M3VacHIe https://m.eds00.ru/863e6ff
aa | P Y 0.5 0
XPOMOCOM Ha TOTOBBIX https://m.eds00.ru/863e71
MUKpOTpenaparax»» 6e
45 JleneHnue KJIETKM — MHUTO3 bubmuorexa [JOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

https://m.edso0.ru/863e81
b6
https://m.edso0.ru/863e83
1le

Tunsl knerok. Kapuokunes u
uurokunes. JlaboparopHas

pabora «Had/ronenue 0.5 bubnmoreka [JOK
46 MHTO032 B KJIETKAX TemaTuyeckui https://m.eds00.ru/863e7d
KOHYHKA KOpELIKa JIyKa KOHTPOJIb NeS c4
(Ha rOTOBBIX
MHUKpOIpenaparax)»
Perynsmus )xu3HeHHOTO bubnnorexa LIOK
47 Y https://m.edsoo.ru/863e7d
[IMKJIA KJIETOK
cd
bu6nmoreka [JOK
48 Opranus3M Kak eJuHOE 11eJI0€ https://m.eds00.ru/863e65
64
TkaHu pacTeHUH.
JlaGopaTopnas pabora
49 paTop p ¥ 05
«M3ydyenue TkaHen
pacTeHun»
TxaHM )KUBOTHBIX U
yenoBeka. JJabopaTopHas
50 paTOPE 05
pabota «3yueHue TkaHnei
JKMBOTHBIX»
Opranbel. CHCTEMBI OpraHoB.
51 P P 0.5

JlaGoparopHas paboTa



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

«M3y4yeHue opraHos
LIBETKOBOT'O PACTCHHUSI»

52 Ornopa Tena opranu3MoB
53 JIBr>KeHHEe OpraHu3MOB
bubmuoreka [JOK
54 IIntanue opraHu3smMoB https://m.edso00.ru/863e7c
98
IIuTanne M03BOHOYHBIX
55 JKUBOTHBIX.
[TumeBapuTeabHas cucTeMa
YyeIoBeKa
bu6mmoreka [IOK
56 JlpIxaHue opraHu3MoB https://m.edso0.ru/863e7aa
€
JlpIxaHue Mo3BOHOYHBIX bubmmorexa LHOK
57 https://m.eds00.ru/863e65
JKHBOTHBIX M UeJIOBEKa 64
TpancoopT BeliecTB Brbmuozexa [IOK
58 P P y https://m.eds00.ru/863e65
OpPTaHU3MOB
64
KpoBeHnocHas cucrema
59 IMO3BOHOYHBIX KUBOTHBIX U
yejgoBeKa
bu6mmoreka [JOK
60 Beinenenue y opranu3smMoB https://m.edso0.ru/863e65

64



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

61

3amuTa y OpraHu3MoB

I/IMMYHHaH CcHUCTEMaA

62
YelIoBeKa
PasIpaskUMOCTD 1 bu6mmoreka [JOK
63 P https://m.eds00.ru/863e65
peryjidauuga y OpraHu3MoB 64
['ymopanbHast perysius u
64 SHJIOKPUHHAS CUCTEMA
JKHUBOTHBIX M YEJIOBEKA
bubmuorexa [JOK
https://m.eds00.ru/863e81
65 ®dopMbl pa3MHOKEHUS b6
OpTaHH3MOB https://m.eds00.ru/863e83
le
bu6mmoreka [JOK
66 [TomoBoe pa3MHOKEHUE https://m.edso0o.ru/863e81
b6
bu6mmoreka [IOK
67 Meiio3 https://m.eds00.ru/863e7f4
a
["ametorenes. OGpa3zoBaHue
" pa3BUTHE ITOJOBBIX KJIECTOK.
JlabopaTopnasi paGora 0.5 bubanoreka [IOK
68 «M3yuyenue cTpoeHust Temarnyeckmii https://m.edsoo.ru/863e81

MOJIOBBIX KJIETOK HA
rOTOBBIX
MHKpoONpenaparax»

KOHTPOJBb Ne6

b6



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

I/IH,I[I/IBI/I,Z[yaJ'II)HOG Pa3sBUTHUC

bubmuoreka [JOK

69 https://m.edsoo.ru/863e84
OpraHU3MOB — OHTOTEHE3 36
. bubmuoreka [JOK
3akiaaka OpraHoB U TKaHeH
70 https://m.edsoo.ru/863e84
U3 3apOJIbIIIEBHIX JTHUCTKOB 36
PocT u pa3BuTHE KHUBOTHBIX.
JlaGopaTtopHnast pabota bubnnoreka [JOK
71 «BpIsBIIEHNE TIPU3HAKOB 0.5 https://m.edso00.ru/863e84
CXOJICTBA 3apOIbllIEH 36
MO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOXeHUE U pa3BuTHE
pacrenuii. JlabopaTopHas bubnnoreka [JOK
72 pabota «CtpoeHue opraHoB 0.5 https://m.edsoo.ru/863e84
Pa3MHOKEHUS BBICIIIUX 36
pacTeHun»
HcTopust cTaHOBIEHUS U bubnuoreka [IOK
73 pa3BUTHS TEHETUKHU KaK https://m.eds00.ru/863e86f
HayKH 2
OCHOBHBbIE TTOHATHS U
CUMBOJIBI T€HETHKH.
bu6mmoreka [JOK
JlaGopaTtopHnast pabota
74 05 https://m.edsoo.ru/863e86f
«/Ipo3oduina kak 0ObEKT 9
TEHETUUYECKUX =
UCCIIEIOBAHUI
75 3aKOHOMEPHOCTH 0.5 bubmuotexa [JOK

HACJICAJOBaHUS ITIPU3HAKOB.

https://m.edso00.ru/863e88



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

MonorubpuaHoe
CKpeLIUBaHUE.
[TpakTrueckas pabota
"U3ydyeHue pe3yabTaToB
MOHOTHOPUIAHOTO
CKpenuBaHus y Apo30duisr"

I_[I/ITOJ'IOFI/IIICCKI/IG OCHOBBI

76 MOHOTHOPHIHOTO
CKpEIIMBAaHUS
AHanuzupyroiee
77 ckpentuBanue. HeronHoe
JOMHHHUPOBaHHE
JluruOpuHoe cKpeniuBaHue.
[TpakTrueckas pabora bubnuorexa [IOK
78 «M3yueHue pe3ynbpTaToB 0.5 https://m.eds00.ru/863e89
TUTHOPHUIHOTO CKPEIUBAHUS a4
y Ip030(QHIIBD)
[{uTosmornyeckre OCHOBBI bubmorexa HOK
79 https://m.edso0.ru/863e89
JTUTHOPHUTHOTO CKPEIUBAHUS ad
CuernieHHOe HAClIeJJOBaHHE bubmorexa HOK
80 OH3HAKOR https://m.edso00.ru/863e8c
p 60
81 XpOMOCOMHasI TEOPUS
HACJICJICTBEHHOCTH
b K
82 ['eneTuka momna nommorexa O

https://m.edsoo.ru/863e8c



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

I'enotui kak nenocTHas

83
cucTeMa
I'eneTnueckuii KOHTPOJIb
84 pa3BUTHUS PACTEHUH,
SKUBOTHBIX U Y€JI0BEKA
85 M3MeHYMBOCTD IPU3HAKOB.
Bunsl n3smMenuuBoct
bubnuoreka K
MoaudukarmonHas 1o
86 https://m.edsoo.ru/863e8ef
N3MEHYUBOCTH o
Bapuanuonnslii psa u
BapUaIlMOHHAs KpUBasl.
Jlaboparopnasi pabora
«HUccaenoBanue
. 0.5 bubmuorexa [JOK
3aKOHOMepPHOCTeM .
87 . TemaTnueckuid https://m.edsoo.ru/863e8ef
MOAU(PUKATNOHHOI
KOHTPOJIb Ne7 e
H3MEHYHBOCTH.
IHocTpoenue
BApPHAINMOHHOI0 PSAIA U
BAPHALMOHHOUH KPUBOI»
I'enorunuueckast
bu6mmorexa [IOK
N3MEHUYUBOCTD.
88 https://m.edsoo0.ru/863e8ef
KoMmOunatusHas o
N3MEHYUBOCTD =
89 MyranuonHnas 0.5 bubnnoreka [JOK
U3MEHUNBOCTD. ' https://m.edsoo.ru/863e8ef



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

[TpakTuyeckas padora
«MyTtanuu y 1po3o¢uisl (Ha
TOTOBBIX
MHKPOIIpETiapaTax)»

[9>]

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpOIlecca.
OnUreHeTHKa 1
SMUIEeHOMHKA

91

I'eneTnka yemoBeKa.
IIpakTHyeckas padora
«CocTaBjieHre U aHAJIN3
POIOCJIOBHOI)

0.5
Temarnueckunii

KOHTPOJIb Ne8

92

MeToapl MEAUITMHCKO
T€HETUKH

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
reHETHYECKHUX 3a001eBaHuI
YyeJI0BEKa

94

OCHOBHBIC ITOHITHUS
cesnekuuu. JlaboparopHas
pabota «/3y4ueHue copToB
KYJIbTYPHBIX PACTEHUN U
MOPOJ IOMALTHUX
JKUBOTHBIX)

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e92
14

95

MeTtoarn!l ceeKIIMOHHON

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e92



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

pabotel. JlaboparopHas
pabora «3yueHue MeTo10B
CEIICKIIUU PaCTCHUII»

JlocTukeHus CeJIEKINU
pPacTeHUH U KUBOTHBIX.

bu6mmoreka [JOK

96 https://m.eds00.ru/863e92
[TpakTudeckas pabota 14
«ITpuBHBKa pacTeHU» T
CoxpaHeHnue, U3y4eHue u
97 HCIIOJIb30BaHKE
TCHETHUYECKUX PECYpPCOB
bruoTtexHoOTHS KaK HayKa U
0Tpaciib IPOU3BOJICTBA. bubnuoreka [IOK
98 [TpakTnueckas padota 0.5 https://m.edso00.ru/863e93
«3yuenune 00bEKTOB 36
OHMOTEXHOJIOTHHY
bu6mmoreka [IOK
OcHoOBHBIE HampaBICHUS
99 . https://m.edso0.ru/863e93
CHHTETHYCCKOM OMOJIOTHH 36
n
100 TOroBasi KOHTPOJIbHAsA
pa6ora
XpOMOCOMHasI ¥ T€HHas bubnnoreka [JOK
101 WHXEeHEepUsiM e TUIIMHCKUE https://m.edsoo.ru/863e93
OMOTEXHOJIOT MU 36
PesepBHBIi ypOK.
102 [ToBTOpenwue, 06001IIEHNE,

cUCTeMaTHU3anus 3HaHUHU



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

135
Temarnueckuit
KOHTPOJIb — 8

OLICHOYHBIX paboT




11 KITACC

N KoanuectBo yacon DJIeKTPOHHbIE

[

; Jara uu@poBbie

n/ Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3yYCHUS o0pa3oBaTte/ibHbIC
n padoThI padoThI
pecypchbl

OBoJOIIMOHHAs Teopus Y bubmmorexa [JOK

1 B P ' 1 https://m.edsoo.ru/863ea20
JlapBuHa o
JBrKy1IME CUTIBI bubmnoreka IIOK

2 HBOJIFOLIMU BUJIOB 10 Y. 1 https://m.edsoo.ru/863ea20
HapBuny e
boprba 3a cymecTBoBanue, bubnmnorexka HOK

3 €CTECTBEHHbIN U 1 https://m.edso00.ru/863ea20
MCKYCCTBEHHBINH OTOOP e
dopMupoBaHUE bubmuoreka [JOK

4 CUHTETUYECKON TEOpUHU 1 https://m.eds00.ru/863e957
SBOJIFOLIAHA 0
OTanbl HBOIOLUOHHOTO bubnuoteka [IOK

5 Ipolrecca: MUKPOIBOIOLIHS 1 https://m.edso0.ru/863e9cl
Y MaKpO3BOJIIOIUS €
Iomysauus — bu6muoreka [JOK

6 JJIEMEHTAapHAasl €IUHULIA 1 https://m.edso00.ru/863e99c
HBOJIIOLIAHA 6

but6mmorekxa [IOK

3aKOH T€HETUYECKOTO

7 1 0.5 https://m.eds00.ru/863e99c
paBHoBecus Jx. Xapau, B. 6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

Baitn6epra. JlaboparopHas
pabota «BrIsiBiieHUe
U3MEHYMBOCTHU y 0co0ei
OJTHOTO BUa»

DOnemeHTapHbIe (HaKTOPHI

bubnunoreka LIOK

8 https://m.edsoo.ru/863e9da
IBOJIOIUH 4
OddexT ocHOBaTEIS. bubnmnoreka [HOK
9 DddexT OyTHIIOIHOTO https://m.eds00.ru/863e9da
TOPJIBIIIKA 4
Murpauyu. M3onsauun
Oy ISLHE: bu6nmoreka [IOK
10 Y ' https://m.eds00.ru/863e9da
reorpaduyeckas, 4
Ouosiornueckas -
EcrecTBennsIit ot00p — bubnmnoreka [HOK
11 HaNpaBJsAOMUN paKkTop https://m.edsoo.ru/863e9ed
SBOJIFOLINHU 0
[Tpucnoco0neHHOCTh
OpPTaHW3MOB KaK pe3yJabTaT
MHUKPO3BOJIIOLUH. 0.5 bu6muoreka [JOK
12 JlaGoparopuasn padora Temarnueckuii https://m.eds00.ru/863e9fd
«HM3yyenue apomop¢ o308 KOHTPOJIb Nel e
U UAHOANANTALUM Y
PACTEHUIi H JKHBOTHBIX»
13 [TomoBoit oT6Op
0.5 bu6moreka [JOK
14 IT .
PHMEpHL TemaTnueckunit https://m.edsoo.ru/863e9fd



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

npucnocoOIeHui y
OpPTaHU3MOB:
MOP(OJIOTHYECKHE,
bu3noIorNUecKue,
OMOXHMUYECKHE,
MIOBEJICHUECKHE.
Jlaboparopnasi padora
«IIpucnocodaenus
OPraHu3MoOB U UX
OTHOCUTEIbHASA
1eJ1ec000pPa3HOCTb»

KOHTPOJIb Ne2

D

15

Crpykrypa BUza

16

Bun, ero kpurepun u
cTpykTypa. JlabopaTopnas
padora «CpaBHeHue
BHU/IOB 110
Mopdosoruyeckomy
KPUTEPHIO»

0.5
TemaTruueckuii

KOHTPOJIb Ne3

bubanoreka LIOK
https://m.edsoo0.ru/863e9fd
e

17

BunoobpasoBanue kax
pe3ynbTat
MUKPOIBOJIOIIH

bu6nuorexa [IOK
https://m.edso0.ru/863e9c1
e

18

CBs3b MHKPO3BOJIIOIUHN U
SIMMHUACMHOJIOTUN

19

MakposBonronus.
[TaneoHnTonornyeckue
METO/bI U3YYCHUS
HBOJIIOLIAN

but6mmorexa [IOK
https://m.edso0.ru/863e9cl
e



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

20

Buoreorpaduueckue
MCTOJbI U3YUCHUS
9BOJIOINU

21

OMOPHOJIOTHIECKHE U
CpaBHUTEILHO-
MOP(HOIOTHUECKUE METOTBI
U3yYCHUS IBOJIOIHU

22

MonekyispHo-
TCHETUYECKHCE,
OMOXHUMHUYECKHE U
MaTeMaTHYECKHE METOIbI
U3YYEHHUS IBOJIIOINH

23

OO61re 3aKOHOMEPHOCTH
HBOJIIOLIUN

bubmnoreka IIOK
https://m.edso0.ru/863e9cl
e

24

AJlanTMBHAs paguanus.
HepaBHOMepHOCTH TEMIIOB
SBOIIOIUHU

25

HayuHnble runoressl
MIPOUCXOKICHUS KU3HU Ha
3emie

bu6nuorexa [IOK
https://m.edso0.ru/863e9c1
e

26

Jonayunsie
MIPEJICTaBICHUS O
3apOXKICHUH JKU3HU

27

OCHOBHBIE dTanbl
HEOPraHUYECKOU

bubnunorexa LIOK
https://m.edso0.ru/863e9cl
e



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

9BOJJIIOIIMH

I'nnoTe3sl 3apPOKIACHHUA

but6mmoreka [IOK

28 https://m.edsoo.ru/863eab5a
SKU3HHA
6
Uctopus 3emiin 1 MeTOABI
€€ U3y4YCHUS.
JIabopaTopuast pabora
29 patopHai p 0.5
«M3y4yeHue u onucanue
HACKOIIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOBY
bubmnoreka IIOK
HauanbHble dTamnst
30 . https://m.edsoo.ru/863eaba
OpraHUYECKON BOJFOIIUN 6
31 DBOJIIOLHS HYKapUOT
OCHOBHBIE ATAIIbI
HBOIIOLIMU PACTUTEIHHOTO
mupa. IIpakTnyeckas 0.5
P P . bubmuorexa [IOK
32 pabora «M3y4yenue TemaTu4eckni
. https://m.edsoo.ru/863ea
0co0eHHOCTel CTpoeHus! KOHTPOJb Ne4
pacTeHuil pa3HbIX
OTIEJIOB»
OCHOBHEBIE dTaIlbl
33 JBOJIFOLIUHY JKUBOTHOTO bubnnorexa [JOK
https://m.edsoo.ru/863ea
MUpa
DBOIOIHNS )KUBOTHBIX. Eus 10K
HOIHoTEKA
34 [TpakTnueckas padota 0.5

«M3ydyenne ocobeHHOCTEH

https://m.edso0.ru/863ea



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CTPOCHUA IMO3BOHOYHBIX
KHUBOTHBIX)»

Pa3Butue xu3Hu Ha 3emiie

bubnunoreka LIOK

35 https://m.edsoo.ru/863ea6b
10 3paM 1 TeproIaM o
MaccoBble BBIMUPAHHS —
36 DKOJIOTMYECKHE KPU3HUCHI bubmmorexa TIOK
p https://m.edsoo.ru/863ea8b
MPOIILIOTO
CoBpeMeHHbII
37 3KOJIOTMYECKUN KPUBUC Bubmorexa ITOK
P ’ https://m.edsoo.ru/863ea8h
€ro 0COOEHHOCTH
38 CoBpeMeHHas cucTemMa
OPraHUYECKOTO MPOIILJIOTO
OcHOBHBIC bubanoreka LIOK
39 CUCTEMATUYECKUE TPYIIIBI https://m.edsoo.ru/863ea48
OpraHH3MOB €
bubanoreka LIOK
AHTpOIONIOTHS — HayKa O
40 https://m.edsoo.ru/863eac?
YeJIOBEKE
c
Pa3Butne npeacraBiIeHUI O Brbmrorexa LIOK
41 p https://m.edsoo.ru/863eac2
MIPOUCXOXKJICHUN YeIIOBEKa c
MecTo 4enoBeKa B CUCTEME
OpraHMYECKOT0 MHpA. 0.5 bubmuorexa [IOK
42 JlaGoparopnasn padora Temarnyeckuii https://m.eds00.ru/863eac2

«M3y4enune ocobeHHOCTEH
CTPOEHUsI cKeJleTa

KOHTPOJIb NeS

c



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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4YeJ10BC€Ka, CBA3AaHHBIX C
MPAMOXO0KICHUECM»

JBYOKyIIIME CHIIBI

bubnunoreka LIOK

43 https://m.edsoo.ru/863ead4
aHTPOIIOTeHE3a 4
CooTHo1ICHHE
but6mmoreka [IOK
OMOJIOTUYECKHUX U
44 https://m.edsoo.ru/863ead4
COLMATBHBIX (JaKTOPOB B 4
AHTPOIIOTEHESE B
bubmuorexa [JOK
OCHOBHBIC CTaguU
45 https://m.edso0.ru/863ead4
aHTPOIIOreHE3a 4
46 ITaneoreneruka u
ajJeoreHOMUKa
bu6nuorexa [IOK
OBOJIOUS COBPEMEHHOTO
47 https://m.edsoo.ru/863ead4
yeJoBeKa
4
YenoBeueckue pachl.
IIpakTnyeckas padora 0.5 bubnuoreka [JOK
48 «M3yuenne TemaTuueckuii https://m.edsoo.ru/863eaea
IKOJIOTHYECKHUX KOHTPOJIb Ne6 2
ajanTanui 4eJI0BeKa»
bubnunorexa LIOK
MexucuuInInHapHbIe
49 https://m.edso0o.ru/863eaea
METOAbI aHTpOHOJ'IOFI/II/I 5
50 3apoxaeHue U pa3BUTHE

9KOJIOT'MHU
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MeTobl SKOJIOTHH.
JlaGopaTtopHnast pabora

51 «M3y4yeHne MeTo10B 0.5
9KOJIOTHYECKUX
HUCCIIENOBAHUN)
59 3HavueHHE IKOJIOTUUECKHUX
3HAHUU AJIs YeloBeKa
bubmnoreka IIOK
https://m.edsoo.ru/863eafe
53 Dkonoruyeckue HakTopsl c
https://m.edsoo.ru/863eb34
8
AOGuotnueckue GpakTOpHI.
CBeT KakK 3KO0JIOTHYECKUI
¢axTop. JlabopaTtopHas bubnuoreka [JOK
54 pabota «BblsiBieHuE 0.5 https://m.edsoo.ru/863eafe
npucnocoOIeHni c
OpPTaHU3MOB K BIHSHHUIO
CBETa»
AbuoTtnueckue GpaxkTopsl.
Temneparypa kak
IKOJIOTUUYECKUH (aKTOoP.
JlaGopaTtopHnast pabota bubmorexa HOK
55 0.5 https://m.edsoo.ru/863eafe
«BbIsiBIICHNE c
MIPUCTIOCOOICHUI -

OpPraHU3MOB K BIHSHHUIO
TEeMIIepaTypbl»
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AbGuotnueckue GakTopHbI.
BnaxnocTs kak

9KOJIOTUYECKHH (PaKTop. 0.5 bubnunoreka LIOK
56 JlaGoparopnasn padora Temarnueckuii https://m.eds00.ru/863eafe
«AHaTOMHYECKHE KOHTPOJIb Ne7 [+
0C00EHHOCTH pacTeHuil U3
Pa3HBIX MeCT 0OMTAHUSD)
bubmuorexa [IOK
Cpenpl oOuTaHust
57 pel https://m.edsoo.ru/863eafe
OpPTaHU3MOB c
58 buonornueckue puTMbI
JKuznenusie popmbl bubnmorexa IOK
59 https://m.edsoo.ru/863eafe
OpraHU3MOB c
bubanoreka LIOK
60 buoTtnueckue hakTops https://m.eds00.ru/863eb34
8
3HavyeHHEe OMOTHYECKUX
B3aMMOJICUCTBUM JIJIs
61 CYIIIECTBOBAHUS
OpPTaHU3MOB B CpeJie
oOuTaHus
DKOJIOTUYECKHUE
62 XapaKTEPUCTUKH bubmorexa [JOK
p P https://m.eds00.ru/863eb46
TOITYJISIITAH
63 OCHOBHBIC TIOKa3aTeIN bubmuoreka [{OK

MOmyJadanuu: YuCJICHHOCTD,

https://m.edso0.ru/863eb46
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

IUIOTHOCTb, BO3pACTHas U
110JI0Basi CTPYKTypa

64

OcHOBHBIE ITOKa3aTeIn
MOIYJISILIUN: POXKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMepTHOCTB, MI/IFpaI_[I/II/I

but6mmoreka [IOK
https://m.edso0.ru/863eb46

65

DKOJIOTHYECKasi CTPYKTypa
nomyiaauuu

bubmuorexa [IOK
https://m.edso0.ru/863eb46

66

JrHamuka nonyssanuu u eé
perynsnus

67

Kpussie pocta
YHCIEHHOCTHU MOMYIISALIUH.
KpuBbie BbIKHBaHUS

68

OKojoruyeckasi HUIIa
Buja. JlaboparopHnas
padora
«IIpucnocodieHus: ceMsiH
pacTeHMii K pacceeHHIO»

0.5
Temarudeckuii

KOHTPOJBb Ne§

bubanoreka LIOK
https://m.edso0.ru/863eb46

69

Bun xak cucrema
MOIYJISIUANA

70

3aKOHOMEPHOCTH
MOBEJICHUS U MUTpaLUi
YKUBOTHBIX

71

Co00111eCcTBO OPraHU3MOB
— OHOIIEHO3

but6mmorekxa [IOK
https://m.edso00.ru/863eb46
a
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

79 DKOCHUCTEMA KaK OTKpbITas bubmmoreka [JOK
cucreMa https://m.edso0.ru/863eb46
Kpyrosopor BeliiecTB u

73 H(I:’Z(I)‘K 3HI?3 I‘I/II/IH]: bubmorexa I[JOK

P https://m.edso0.ru/863eb46
DKOCHUCTEME
bubnnoreka IHIOK
OCHOBHBIE ITOKa3aTeNn
74 https://m.edsoo.ru/863eb5f
3KOCUCTEMBI N
bubmuorexa [JOK
75 DKOJIOTHYECKUE TUPaAMHUIbI https://m.edsoo.ru/863eb5f
a
HN3menenus cooOmecTs — Bubnnoreka LIOK
76 https://m.edso0.ru/863eb5f
CYKIICCCHH "
[TpupoaHbIE SKOCUCTEMBI.
77 DKOCHUCTEMBI 03P U PEK.
DKocuCTEMBI MOpei U
OKEaHOB
ITpupoaHbIE DKOCUCTEMEL.
78 SIIc)ochHTeMLI TYHOP, JIECOB bubnmorexa HOK
. YHAP, ’ https://m.eds00.ru/863eb46
CTere, MyCThIHb

79 AHTpOTIOTCHHBIC
DKOCHUCTEMEI
YpO0OIKOCHCTEMBL.

ITpakTiueckas pabora
80 P P 0.5

«M3ydeHue u onucaHue
ypOOIKOCUCTEMBI»
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3aKOHOMEPHOCTHU
(dbopMUPOBaHUS OCHOBHBIX

but6mmoreka [IOK

81 . . https://m.edso0.ru/863eb5f
B3aUMOJIEHUCTBUI 3
OpPTraHU3MOB B IKOCUCTEMAX B
Mexanusmbl BO3AeHCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB

89 Ha CyOOpPTaHU3MEHHOM,
OpraHU3MEHHOM,
MOMYJISILIUOHHOM U
SKOCUCTEMHOM YPOBHSIX
buocdepa — bubmuoreka [IOK

83 oOmernaneTapHas https://m.edso0o.ru/863ebb5
00oJ104yka 3emMitn e
Vuerne B. . bubanoreka LIOK

84 https://m.edsoo.ru/863ebb5
Bepnanckoro o 6mocdepe e
3aKOHOMEPHOCTH Brbmmorexa IIOK

85 p https://m.edsoo.ru/863ebd1
CYIIECTBOBaHMsI OnocQepbl 6
KpyroBopoTs! BemecTs u Brbmmorexa IIOK

86 PYrosop https://m.edsoo.ru/863ebd1
OMOTEOXUMHUYECKUE [[UKIIbI 5

bubanoreka IHOK

30HaIBLHOCTH OHOCHhEPHI.

87 bep https://m.edsoo.ru/863ebd1
OcHOBHBIE OMOMBI CYIIN 6

88 YcToiauBoCcTh OHOCheps Bubmoreka LIOK

https://m.edsoo.ru/863ebd1
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[ep]

DKOJIOTUYECKUE KPU3UCHI U

89
UX MPUYHUHBI
. bubnunoreka LIOK
BosneiicTBue yenoBeka Ha
90 https://m.edsoo.ru/863ebal
ouochepy o
AHTpPOIIOT€HHOE
BO3/ICHICTBUE HA bubnnorexa LHOK
91 . https://m.edsoo.ru/863ebal
paCTUTENBHBIA U o
JKUBOTHBIN MUD -
92 Oxpana mpupos!
OcCHOBHbBIE IPUHIIUTIBI
93 YCTOHYHMBOTO Pa3BUTHUS
YeJI0BEYECTBA U MIPUPOJIBI
PanmonansHoe
IIPUPOJOIIOIB30BAHUE U bubmuoreka [JOK
94 COXpaHEHHE https://m.edsoo.ru/863ebal
OMOJIOTUYECKOTO e
pazHooOpaszus 3emin
O06o0611eHne 1o Teme bubmnuoreka [IOK
95 «MukposBosonus u eé https://m.edsoo.ru/863e9cl
pE3yIbTaThD» e
O06o06mIeHne o Teme bubmmroreka [JOK
96 «MakpoaBomtonus u eé https://m.edsoo.ru/863e9c1
pe3yIbTaThI» e
97 O06o00meHre Mo TeMam bubmuoreka [IOK
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«IIpoucxoxenue u https://m.edsoo.ru/863ea5a
pa3sBHUTHE KU3HU HaA 6
3emiter, «[IpoHCcXOKIeHN e https://m.edsoo.ru/863ea6b
YeJI0BEKa — aHTPOIIOTCHE3)» €
bubnunoreka LIOK
HUToroBasi KOHTPOJIbHAA
98 1 https://m.edsoo.ru/863eac2
padora c
O06o01IeHHE 110 TEME
«IKOJIOTHS — HayKa O bubmorexa LOK
99 Y 1 https://m.edsoo.ru/863eb5f
B3aUMOOTHOIICHUAX a
OpPraHU3MOB» -
O06o01IeHHE 110 TEME bubauoreka [IOK
100 | «Opranusmsl u cpena 1 https://m.edsoo.ru/863eafe
oOuTaHUA» c
O00011eHME 110 TEME
101 «DKOJIOTUs BUJIOB U 1 bubmorexa LOK
. A https://m.eds00.ru/863eb46
MOITYJIAIIAN
O00011eHME 110 TEME bu6nuorexa [IOK
102 | «bwuocdepa — rmobanbHas 1 https://m.edso0o.ru/863ebd1
AKOCHUCTEMAY 6
7.5
OBIIEE KOJIMYECTBO 102 TeMaTHYECKHI
YACOB I10 ITPOTPAMME KOHTPOJIb-8

OLICHOYHBIX padoT
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

buonorus: 10-it kmacc: yriryOJIeHHBINH ypOBEHB: yueOHOe mocobue B 2-x yacTsax/ B.B. Ilaceunuk, A.A. Kamenckwuii,
A.M. Py6uioB u np.; nox pea. B.B. Ilaceunuka - Mocksa: I1pocBemenue, 2024. -(JIuHMUS )KU3HM )

buonorus: 11-# knacc: yriay0iaeHHbIH ypoBeHb: yueOHoe nocooue / B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PyO1ioB u
np.; nox pexn. B.B. [laceunuka - Mocksa: IIpocsenienue, 2024. -(JIunus xu3Hm)

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubarorexa LIOK https://m.edsoo.ru/7f41¢292

bubaroreka LIOK https://m.edsoo.ru/7f41cc74
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