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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pas3paboTke mporpaMmbl MO OHOJIOTMM  TEOPETUYECKYID  OCHOBY
JUTS OTIpEACIICHUSI TIOX00B K (OPMUPOBAHUIO COJIEPKAHUS yUEOHOTO IIpeMeTa
«buonorus COCTaBUWJIN: KOHIIENITyaJIbHbIC MOJIOKECHUS dIrocC COO
0 B3aMMOOOYCIIOBICHHOCTH IIEJICH, COMIEP KaHMs, PE3yIbTaTOB OOYUYCHHS U TPeOOBaHUM
K YpOBHIO MOATOTOBKM BBIITYCKHUKOB, IMOJOXKEHUS 00 OOIMX WEeNsiX W MpUHIUNAX,
XapaKTEPHU3YIOIINX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHuUs
B Poccuiickoii ®enepanyn, a Takke MOJOKEHUS O creruduke OHoNoruu, e€ 3Ha4eHun
B [IO3HAHUU KUBOM MPUPOJIBI U 00ECIIEYEHUH CYIIIECTBOBAHUS YEIOBEYECKOT O OOIIIECTBA.
CorylacHO Ha3BaHHBIM TIOJIOKCHHUSM OIPECICHBl OCHOBHBIE (YHKIIMH TIPOTPAMMBbI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu naé€T MpecTaBICHUE O IeNIX, 00 oOiiel cTpareruu
0o0y4eHUs, BOCIUTAHUS U PA3BUTHUS O0YyJAIOIIUXCS CPEJCTBAMU YUeOHOIO MpeaMeTa
«buonorus», ompeaenser 00s3aTeIbHOE MPEAMETHOE COJAEPKAHUE, €r0 CTPYKTYPY,
pacrpeiesieHre o pa3AesiaM U TeMaM, PEKOMEHAYEMYIO MTOCIEA0BATENbHOCTD U3YUYEHHUS
y4eOHOro Marepuaia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTHKU
00pazoBaTEILHOIO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIIUXCsl.

B mporpamme mo OHOJIOTHM TaKXe YUUTHIBAIOTCS TPeOOBaHUA K IUIAHUPYEMbBIM
JUYHOCTHBIM,  METANpEeJAMETHBIM U  TNPEAMETHBIM  pe3ysibTaTaM  oOydeHUus
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHON IEATEIBHOCTH/Y4eOHBIX
JEUCTBUN 00YYaIOUUXCs IO OCBOCHUIO COJIEPIKAHUS OMOJIOTHUECKOT0 00pa30BaHMUS.

B nporpamme mo Ouosorum (10-11 xmaccel, 0a30BBI YpPOBEHB) peaqTu30BaH
MPUHITUT IPEEMCTBEHHOCTH B M3yUY€HUH OMOJIOTHH, OJarofaps ueMy B Hel



MIPOCMATPUBAETCS HAMMPABIEHHOCTh HA PA3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBCHHO-HAYYHOTO  MHPOBO33PCHHUsS, IICHHOCTHBIX OpPHUEHTAIMA  JIMYHOCTH,
HKOJIOTUYECKOTO MBINIJICHUS, TIPEICTABICHUNA O 3JJ0POBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIEHUEM K OKpYXaromeld mnpupomHor cpexae. lloatomy Hapsgy ¢ H3ydeHHEM
00IICONOIOTUYECKUX TEOPHiA, a TaKKe 3HAHWMA O CTPOSHUU JKHBBIX CHUCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HHUX IMPOIECCOB B IMporpamme
110 OMOJIOTHH y/IeJICHO BHUMAHUE HCITOJIb30BAHUIO TTOTyUYEHHBIX 3HAHUN B TTIOBCETHEBHOM
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 33714, B TOM YHUCIIE: MPOGUIAKTUKN HACIEACTBEHHBIX
3a00JICBaHUN YEJIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS
IKOJIOTHUYECKH 11eTIECO00PA3HOTO MOBEACHUS B OKPYXKAIOIICH TPUPOTHOM Cpelie, aHaIm3a
BIIUSHUAS XO3SMCTBEHHOW JIEATEILHOCTH 4YEJIOBEKA HAa COCTOSHUE TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHJICHHEC BHHMAaHHUs K TPHUKJIAJHON HANpaBICHHOCTH
yueOHoro mnpeamera «buosiorusy» MNPOAMKTOBAHO HEOOXOJIUMOCTBIO OOECIIeUeHUS
YCIIOBHM JUIsl PEIICHUS OJHOM M3 aKTyaJdbHBIX 3a/Jad IIKOJBHOTO OHMOJOTHYECKOTO
oOpa3oBaHusl, KOTOpas Mpeanojaraet (GopMUpOBaHHE y OOyYaroIIUXCsl CIIOCOOHOCTH
aIanTHPOBATHCS K M3MEHCHHUSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1m0 OWOJIOTHU SBJISIETCS OPUEHTUPOM ISl COCTAaBJICHUS PabOunx
porpamMm, aBTOPBI KOTOPBIX MOTYT MPEJIONKHUTH CBOW BapUAHT MOCIEI0OBATEIBHOCTH
W3YYCHUS M CTPYKTYPBhI y4eOHOTO MaTepuaia, CBOE BHJCHHE ITyTel (OpMHpPOBaHUS
y oOyuaromuxcs 10-11 kmaccoB mpeIMETHBIX 3HAHUN, YMEHHM U CIIOCOOOB ydeOHOM
NEATETLHOCTH, a TaKK€ METOJMYCCKHX PEIICHWHA 3a7ad BOCIUTAHUS W Pa3BUTHSA
cpencTBamu yaeOHOTro npeameta «buomorusy.

buonorus Ha ypoBHE cpemaHero oO0Iero o0pa3oBaHUs 3aHUMAET BAXKHOE MECTO.
OHn ob6ecrnieunBaeT (OPMUPOBAHUE Y 00YUAIOIITUXCS MMPEJCTABICHUI O HAyYHON KapTHUHE
MHUpa, pacmupser u o0000IIaeT 3HAHUS O JKUBOM MPHUPOJAE, €€ OTIMUYMUTEITHHBIX
MpU3HAKaX — YPOBHEBOW OpraHM3aIlid W ABOJIOIUHN, CO3MAET YCIOBUS IJIS: TIO3HAHUS
3aKOHOB JKMBOW MPHUPOJBI, GOPMHUPOBAHUS (PYHKIIMOHAIBHONW TPAMOTHOCTH, HAaBBIKOB
3I0pPOBOTO M O€30macHoOro oopasza >KM3HH, SKOJOTHYECKOIO MBIIUICHUS, IIEHHOCTHOTO
OTHOIICHUS K )KUBOH MIPHUPOJIC U YEITOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKE I PEHICHUS BOCHUTATEIBHBIX M
pPa3BUBAIOIIMX 3a/lay CPEAHEro 00IIero oOpa3oBaHMsI, COLMATU3ANMKN OOYYAIOIINXCS.
N3yuenne Onosioruu odecreunBacT yClIoOBUs I (OPMHUPOBAHUS MHTEIUICKTYATbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(OPMAIIMOHHBIX HABBIKOB, JCTETUYECKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpAIlMd OHOJIOTHYECKUX 3HAHUW C TPEACTABICHUSIMH U3 JPYTUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3UKH, XUMUU © Teorpaduu. Hazpanubie
MOJIOKEHUS O TIPeTHA3HAYCHUH Y4eOHOTro npeameTa «bromorusy coctaBuiin OCHOBY JIJIst
OMpECICHUS TOIXOM0B K OTOOPY W CTPYKTYPHUPOBAHHIO €T0  COJICp)KaHMS,
MPEICTABJIICHHOTO B MPOTpaMMe 0 OMOJIOTHH.

OT6op coaepxanus ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIICCTBJIEH C MO3UIUH KYJIbTYPOCOOOPA3HOTO MOIX0/Ia, B COOTBETCTBHHU C KOTOPBIM
oOyJarorrecs J0HKHBI OCBOWTH 3HAHUS U YMEHUS, 3HAYUMBIC 7151 (HOPMHUPOBAHUS



o01Iel KylbTypbl, OMpENesIoNIie aJeKBaTHOE MOBEACHHUE YENIOBEKAa B OKpYXKaroulei
MPUPOTHONM Cpelle, BOCTPEOOBAHHBIE B IIOBCETHEBHOW JKU3HU W MPAKTUICCKOUN
nesitenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHUM 3aHUMAlOT 3JEMEHTHI
COJEpKaHusl, KOTOpbIE CIyXaT OCHOBOM i (opMHpoBaHUS TPEACTaBICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa M ILEHHOCTHBIX OPHUEHTAIUIX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMHA OMOJIOTHYECKOTO 00pa30BaHusl.

CtpykTypupoBaHH€ COJEp>KaHHsl y4eOHOro  maTepuaja B Mporpamme
no OWOJOrMM  OCYHIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHHS  3HAHUU
00 OTJIIMYUTENBHBIX OCOOCHHOCTSAX XUBOM MPHPOMABI, 0 €€ YpOBHEBOM OpraHu3alluu
U DBOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro npeamera «buomorus»
BBIJICJIEHBI CJIEAYIOIIUE COJAEpX aTelbHble NUHUU: «buonorus kak Hayka. MeTomabl
Hay4yHOro Tmo3HaHus», «KieTtka kak Owuojoruueckas cuctemMa», «OpraHu3Mm Kak
ononornyeckas cucrema», «CucrteMa 1 MHOrooOpasue OpraHn4ecKkoro Mupay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lens u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBJIIaJCHUE
OoOy4YaromMUMHUCs 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJILHOW OpraHU3aluy >KUBBIX
CUCTEM PA3HOIO0 paHra M MNpUOOpETEeHHWE YMEHUH HCHOJb30BaTh 3TH 3HAHUSA
JUIi TPAaMOTHBIX JIEUCTBUUA B OTHOIIEHUH OOBEKTOB >KUBOW MPUPOJBI U PELICHUS
Pa3JIMYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTmkeHHue  Lenu W3YUYCHHUS y4eOHOro npeaMera «bunonorus»
Ha 0a30BOM YpOBHE 00€CIIEUMBAETCS PELICHUEM CIIEIYIOMINX 3a/1ay:

OCBOEHHE 00YYarOUIMMHUCS CUCTEMbI 3HAHUA O OMOJIOTMYECKUX TEOPUSIX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUJaX,  CIyXKalluxX OCHOBOM
1u1st GOPMHUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MUPa, O METOAaxX
HAyYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHW3allMy, BBIJAIOIINXCS OTKPBITUAX M COBPEMEHHBIX HCCIEAOBAHUAX
B OMOJIOTHH;

dbopmupoBaHue y  0Oyd4arolmuxcsi  MO3HABaTEJIbHBIX,  WHTEJUICKTYaJbHBIX
¥ TBOPYECKHUX CITIOCOOHOCTEH B IpOIIecce aHaIM3a JAHHBIX O IMyTSAX Pa3BUTHS B OUOIOTHI
Hay4YHBIX B3IJISJ0B, UJIEM M MOAXOJ0B K M3YYEHUIO >KUBBIX CHUCTEM PA3HOIO YPOBHS
OpraHu3aluu;

CTaHOBJICHHE y OOy4YarOIIMXCcs 00MIeH KyIbTypbl, (DYHKIIMOHATBLHON IPaMOTHOCTH,
pa3BUTHE YMEHUH OOBSICHATH U OIECHUBATH SIBJICHUS OKPYXKAIOMIEr0 MHUpa KUBOU
MPUPOHI HA OCHOBAHUH 3HAHUHN U OTIBITA, MOJYYEHHBIX NPU U3YYCHUH OUOJIOTHHY;

dopMupoBaHue y 0OydHarolmuxcsi yMEHUH  WJUTIOCTPUPOBATH  3HAYECHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUUYECKONW JCATEIbHOCTH YEJOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTH;

BOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM IKHUBOU
MPUPOJIbI, HEOOXOAUMOCTH O€PEKHOTO OTHOIICHUS K HEH, COOTI0OICHUS STUYECKUX HOPM
IIPYU MIPOBEJICHUN OMOJOTUYECKUX MCCIICTOBAHNM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIEHUS  YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHhI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;



NpUMEHEHHE TNPUOOPETEHHBIX 3HAHMM W YMEHHM B TIOBCEIHEBHON IKU3HU
JUTSL OLIEHKH TIOCTIEICTBUI CBOEH EATEIHHOCTH M0 OTHOIICHHIO K OKpYKaIoIleh cpee,
COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHME U COONIOIEHUE Mep NPOPUIAKTUKU
3a00JIeBaHUN.

B cucreme cpemHero oOumiero obOpasoBanus — «buonorus», — u3yuyaemas
Ha 0a30BOM ypOBHE, SIBIISIETCS 00513aTEIbHBIM YIEOHBIM MTPEIMETOM, BXOSIINM B COCTAB
npeaMeTHON 00sacTh «EcTecTBEHHO-HAYUYHbIE TIPEMETHI».

O01iee 4yncI0 4acoB, PEKOMEHIOBAHHBIX ISl U3YYeHHs] Ouonoruu — 68 dYacos:
B 10 xmacce — 34 gaca (1 gac B Hegemo), B 11 kimacce — 34 yaca (1 yac B HeaeIo).



COAEPXKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorns Kak HaykKa

buonorus kak Hayka. CBsi3b OHMOJOTMM C OOIIECTBEHHBIMU, TEXHUYCCKUMU
U IPYyTUMH €CTECTBEHHBIMH HayKaMH, (puiiocodueit, STUKOM, SCTETUKOM U paBoM. Poiib
Ovonorun B (GOPMHUPOBAHWM COBPEMEHHOM HaydyHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl MO3HAHMS KUBOM TPHUPOABl (HAOIIOJEHUE, SKCIEPUMEHT, OIHUCAHUE,
u3MepeHue, Kiaccupukalys, MoJeIMPOBaHNE, CTATUCTUYECKass 00pab0OTKa JaHHBIX).

Hemoncmpauyuu:
llopmpemuwi: Y. [lapsun, I'. Menaens, H.K. Konbios, [Ix. Yorcon u ®@. Kpuk.
Tabauysr u cxemvi: «MeTOABI MO3HAHUS KUBOW PUPOIBI.

Jlabopamopnsie u npakmuyueckue paoomol:
[Ipaktruueckas padorta Ne 1. «/cnonb30BaHne pazauuHbIX METOJI0B NPHU U3YYECHHUH

OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U KX OPraHU3aIHs

Kusbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus Ouonoruu. Otiauyue
JKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CgoiicTBa OmocucTeM MW HX pa3zHooOpasue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJISIDHBIN, KIJIE€TOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYJSIHMOHHO-BUIOBOM,
HKOCUCTEMHBII (OMOTE€OLIEHOTUYECKUI ), OUOC(hEPHBI.

Hemoncmpavyuu:

Tabauywl u cxemol: «OCHOBHBIE TIPU3HAKH KU3HIY, « Y POBHU OpTaHU3AIMH KUBOW
TIPUPOIBIY.

Obopyodosanue: moaenb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHUE KICTKH

XUMHAYECKUM COCTaB KJIETKA. XHUMHUYECKUE DIIEMEHTBI: MAKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIUK BOJBI U MUHEPAIIBHBIX BEIIECTB B KJeTke. [loiep:;kanne oCMOTHUYECKOTO
OanaHca.

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHCIOTHI — MOHOMEpPBI OEJIKOB.
He3aMeHnMble M 3aMEHHUMbIE AMHHOKHUCIOTBHL. AMHHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOM MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIIUN OCIKOB.

depMmeHTHl — Oumosornueckue katanmm3aTopbl. CTpoeHue depMmeHTa: aKTHUBHBIN
HEHTp, cyocTpatHasa cneuuguunoctb. Kodpepmentsl. Butamunbl. OTiinuus GepMeHTOB
OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



VYrneBoabl: MOHOcaxapuibl (INIOK03a, pubo3a W Je30Kcupr003a), Aucaxapuiibl
(caxapo3a, JlakTOo3a) W  MOJMCaxapuabl  (Kpaxmayi, TJIMKOT€H, IEeJUII0JI03a).
buonornyeckue QpyHKIIMM YTII€eBOIOB.

Jlunuael: Tpurautiepuasl, Gochonunuabl, crepouibl. ['uapodunsHO-THAPOGHOOHBIC
cBoiicTtBa. buonormueckue ¢GyHkuuu aunugoB. CpaBHEHUE YIJIEBOJIOB, OCIKOB H
JIMITAJIOB KaK HICTOYHUKOB SHEPIHUH.

Hykneunossie kucnotel: JIHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuuu JHK. Crpoenune u pynkiun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[uronorus — Hayka o kjeTke. Knerounas Teopusi — npuMep B3aUMOACHCTBUS UACH
1 (haKTOB B HAYYHOM MO3HAHUU. METO bl U3yUYEHUS KIIETKH.

Knerka kak uenoctHast »uBas cucrema. OOIIMe NMPU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUecKass U mpokapuoThueckas. OCOOEHHOCTH CTPOEHUS
pokapuoTudecKol kieTku. Kinetounas crenka 6akrepuilt. CTpoeHHe 3yKapHOTUYECKON
KJIeTKH. OCHOBHBIE OTIMYMS PACTUTENLHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphl KIETOK — KJI€TOYHAsl CTEHKA, TJIMKOKAJIUKC,
ux Qyukruu. Ilnazmaruueckass memOpana, e€ cBoiicTBa U (yHkiuu. [{uToraszma
u eé opranounbl. OgHnomeMmOpaHnHbie opraHoubl kietku: OIIC, anmapar ['ombmxw,
Tu30coMbl.  [loyaBTOHOMHBIE ~ OpPraHOWABl  KIETKH: MHUTOXOHAPHH, IUIACTHUBIL.
[Ipoucxoxaenne MUTOXOHAPUI U mactul. Buasl mnactug. HememOpaHHble OpraHouabl
KJIETKH: pUOOCOMBI, KJIETOYHBIH IIEHTpP, LIEHTPUOJIM, PECHUYKH, KTYTHKUA. DYHKIUU
OpraHOMJOB KIIETKU. BKiItoueHus.

SAnpo — perynstopublii meHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCcHoOpT BELIECTB B KJIETKE.

Jemoncmpavuu:

Ilopmpemwi: A. JleBenryk, P. I'yk, T. IBann, M. Ineiinen, P. Bupxos,
Hx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxiun, K.M. bap.

Juacpammsl.: «PacnipenesieHne XMMHUYECKHX SJIEMEHTOB B HEKUBOM ITPUPOJIE,
«PacripeienieHrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOICH.

Tabnuyer u cxemwvi: «llepuoguueckass TabiMIla XUMHYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJEKyNbl BOJb, «buocuHTe3s Oenka», «CTpoeHue MOJEKYJbl Oenkay,
«Ctpoenue pepmenTtay, «Hyknennonsie kuciothl. JJTHK», «Ctpoenue monekynsl ATD»,
«CTpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOEHHE >KMUBOTHOU KiIeTKn», «CTpoeHue
pacTUTENbHON KJIETKW», «CTpOEHHE MNPOKAPUOTHYECKOW KIETKW», «CTpoeHue sapa
KJIETKNY, « YTIEBOABD, «JIMIUIBI».

Obopyoosanue: CBETOBOM MHKPOCKOM, OOOpyIOBaHWE JJisi  MPOBEICHUS
HaOMIOICHUH, HW3MEPEHHUH, OKCIICPUMEHTOB, MHUKpOIIpENnapaTbl  PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUAJIbHBIX KIIETOK.



Jlabopamopnvle u npakmuyeckue paoomaol:

JlabopatopHast padota Ne 1. «M3yyeHue kaTalIuTHUYECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)».

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAHUEY.

Tema 4. ’KuznenesiTeJbHOCTL KICTKH

OOMeH BemiecTB, WIM MeTa0oJu3M. AcCUMWIALNMS (TJIaCTHYECKUH O0OMeEH)
U JUCCUMIIIIHS (SHEPTeTHYEeCKUii OOMEH) — JBE€ CTOPOHBI €IWHOTO TIpoIecca
MeTabonmu3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W JDHEPTUM B TIOHUMAHUHU
MeTabonmu3ma.

Tuner oOMmeHa BemiecTB: aBTOTpo(dHBIH U TeTepoTpodubii. Pomb  ¢epmenToB
B 0OMEHE BEIIECTB U MPEBPAILICHUN YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
DddextuBHOCTh (poTOCHMHTE3a. 3HaUueHUEe (HOTOCUHTE3a IS )KU3HU Ha 3emie. BiausHue
yCJIOBUM cpenbl Ha (POTOCHMHTE3 W CIOCOOBI TOBBINIEHUS €ro MPOAYKTUBHOCTH
y KyJIbTYpPHBIX PaCTCHUH.

XeMocHHTE3. XeMOCHUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEMOCUHTE3a JUISl )KU3HU
Ha 3eMJIe.

OHepreTuuyeckuii oOMeH B KjeTke. PaciuersieHue BellecTB, BBIIEIECHUE
U aKKyMYJIUPOBaHHE PHEPTUU B KIIETKE. DTalbl SHEPreTHueckoro oomena. ['nmukomus.
bpoxenne u ero Buabl. KHCIOPOJAHOE OKHCIEHHE, WJIM KIECTOYHOE JIbIXaHHE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakiuu matpuyHoro cuntesa. 'eneruueckas unpopmanus u JJHK. Peanuzanms
reHeTudecko uHpopmanuu B KJIeTKe. [eHeTWYeckuii KOJ M €ro CBOMCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — 6GuocunTe3 Oenka. DTarbl
TpaHcisiuu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuuTese Oerka.

Heknerounsie ¢GopMbl >KU3HU — BUPYCHL. VICTOpUST OTKpBITHUS BUPYCOB
(A.H. Wanosckuit). OcCOOEHHOCTH CTPOCHUS € JKU3HEHHOTO IIMKJIAa BHPYCOB.
bakrepuodaru. bonesnu pacteHuidl, )KMBOTHBIX M UYETOBEKA, BBHI3HIBAEMBIC BHpPYCAMHU.
Bupyc ummynonedummra uenmoBeka (BUY) — BozOyautens CIINa. OOpatnas
TPaHCKPUIIIUsA, peBepTa3za U uHTerpasa. [Ipodunaktuka pacmpocTpaHeHUsT BUPYCHBIX
3a00JIeBaHU.

Hemoncmpavyuu:

Ilopmpemwui: H.K. Konbiios, /[.1. BanoBckuii, K.A. Tumupsizes.

Tabnuyvt u cxemwvr: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii  oOMeH», «Xnopomiacty, «®DorocurTe3y, «Crpoenue JIHK»,
«Ctpoenue u ¢GyHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTHYEeCKU KOm»,
«Bupycw», «bakrepuodarn», «CtpoeHue u >ku3HeHHBIM 1uka Bupyca CIIW]Ia,
oakrepuodaray, «Pemmukarms JTHK.

Obopyoosanue: wMopaenu-ammukanun «Yasoenue JIHK wu  Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.
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Tema S. PasMHoOKeHHe M1 HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN UK Ki1eTKkU. MaTepdasa u murtos. [Ipoieccsl,
nporekatoume B uHTepdaze. Permkanus — peakiuss marpuuHoro cunHre3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpOMOCOMHBIE HaOopbl. XpomaTuabl. lluTosMOrMYecKre OCHOBBI PAa3MHOXKEHUS U
WHJMBUAYAJIBHOTO PA3BUTHS OPTaHU3MOB.

Jlenenue knetkn — Muto3. Craaun murtosa. IIponeccel, npoucxoasume Ha pa3HbIX
CTausIX MUTO3a. BUOJIOrnYeCKuil CMBICIT MUTO3a.

[Iporpammupyemast ru0enb KIETKU — arnoITo3.

@opMBbI pa3MHOMXEHHUSI OPraHU3MOB: Oecrojioe W MoioBoe. Buawsl Oecmosnoro
pa3MHOXEHUS: JIEJICHHE HaJABOE, IIOYKOBAaHHME OJHO- M  MHOT'OKJIETOYHBIX,
crnopooOpa3oBaHHE, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYECHHE JIJIS1 CEJICKIUU.

[TonoBOE pa3MHOKEHHUE, €TO OTIIMYUS OT OECTIONOTO.

Meiio3. Cragum wmenosa. IIpomeccel, IpOUCXOOAIIME HA CTagusAX Meno3a.
[ToBenenue xpomocom B Menose. Kpoccunrosep. buosornueckuii CMbICI U 3HAYCHUE
Meno3a.

['amerorenes — mpouecc 0Opa3oBaHUs MOJIOBBIX KIETOK Yy XUBOTHBIX. [loyioBbIE
JKeJe3bl: CEMEHHUKHU M AMYHUKU. OOpa3oBaHUE U pa3BUTHE IOJOBBIX KJIETOK — ramer
(cmepmaTto3ouy, SMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUSA
ANIEKIETOK U criepMaro3ouaoB. Omnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTue  (OHTOreHe3).  DOMOpUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTanbl IMOPUOHATBHOTO PA3BUTUS Y TMO3BOHOYHBIX >KUBOTHBIX:
npobeHue, racTpyJsius, opranorene3.  [loctomMOpuoHanbHOE  pa3BUTHE.

Tunel MOCTAIMOPHUOHATIBHOTO PAa3BUTHUA: MpsAMOE, HempsAMoe (JIMYMHOYHOE). BrusiHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pa3Butue pacreHnii. OHTOr€HE3 LIBETKOBOTO PACTEHMSI: CTPOEHUE CEMEHH,
CTaJIMH Pa3BUTHSL.

Hemoncmpayuu:

Tabauyvt u  cxemvi: «DOpMBI pPa3MHOXKEHUS OpPraHU3MOBY», «JlBoitHOE
OIUIOIOTBOPEHUE Y LBETKOBBIX PACTEHHUI», «BererarnBHOE pa3sMHOKEHUE PACTEHUI,
«/lenenue xnetku 6akrepuit», « CTpoeHHE MOJOBBIX KIETOK», « CTPOSHUE XPOMOCOMBIDY,
«Knerounsiii ki, «Pemmukamusa JHK», «Mutosy», «Meio3», «IIpsaMoe u HenpsiMmoe
pazButue», «l'ameToreHe3 y MIICKONUTAIOIINX U 4YeJoBeKa», «OCHOBHBIE CTaIUU
OHTOTE€HE3a».

Obopyodosanue: MHUKPOCKOTI, MUKpOTIpenapaThl «CrniepmaTo30uipl
MJICKOTIUTAIOWIETO», <« SlileKkneTka MieKkonuTaromero», «Kapuokunes B kieTkax
KOpEILIKa JIyKa», MarHuTHas MoJenb-amummkanus «Jlenenue knerkm», moxens JJHK,
MoIesTb MeTa(azHOl XPOMOCOMBI.
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Jlabopamopnvle u npakmuyeckue paoomaol:

Jlabopatopnas pabora Ne 3. «HaGmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JyKa Ha TOTOBBIX MUKpOTMpenapaTaxy.

JlabopatopHnasi pabota Ne 4. «3ydyeHue cTpoeHUs MOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacsiencTBEHHOCTH 1 MK3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHetuku. Posib murTosnorun
1 AYMOPHOJIOTUU B CTAHOBJICHHM TCHETHKU. BKJag pOCCUMCKUX U 3apyOekKHBIX YUEHBIX
B pa3BUTHE TCHETHUKU. MeToabl T€HETUKH (THOPHIO0JOTHUUCCKUN, ITUTOTCHETHYCCKUM,
MOJIEKYISIpHO-TeHETHUECKUi). (OCHOBHBIE TEHETHMUECKHME TMOHATHS. ['eHeThdeckas
CHMBOJIMKA, UCIIOJIb3YEMasi B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUsl TMPU3HAKOB, YyCTaHOBIEHHble [. Menaenem.
MonorubpuiHoe cKpelnBaHue. 3aKOH €MHO-00pa3usi THOPUJIOB MEPBOrO MOKOJICHHUS.
[IpaBriIO0 TOMHUHUPOBAHUA. 3aAKOH PACIICIUICHHS NMPU3HAKOB. [ MIIOTE3a YMCTOTHI TaMET.
[TomHOE M HEMOTHOE JOMUHUPOBAHHUE.

JNuruOpuaHoe cKpeuBaHue. 3aKOH HE3aBHUCHUMOTO HAcJIeIOBaHUS IPU3HAKOB.
[{uTorenernueckre  OCHOBBI ~ AUTHOPUAHOTO  CKpPEIIMBAaHMS.  AHAIU3UPYIOIIEE
CKpemuBanue. Mcnoiib30BaHWE AHATU3ZUPYIOUIETO CKPEIIMBAHUSA ISl ONPEACICHUS
Te€HOTHUIIa OCOOHU.

CueruieHHoe HacienoBaHue mnpuszHakoB. Pabora T. Moprana mo cCrerieHHOMY
HAaCJIEIOBAaHUIO TeHOB. Hapylenue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHs HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapTHhl.

I'enetnka nona. XpOMOCOMHOE OIpeeTeHUe Ioda. AYTOCOMBI M TMOJOBBIC
XpOMOCOMBI. ['OMOraMeTHBIE K TeTepOoraMeTHbIE OpraHn3Mbl. HaclienoBaHue pru3HaKoB,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIeACTBEHHas. Poib
Cpelbl B HEHACJICJCTBEHHOW W3MEHYMBOCTH. XAapaKTEPUCTHKA MOIAU(PUKAITMOHHON
W3MEHYMBOCTH. BapuanuoHHBIM psSA W BapualMoOHHAas KpuBas. Hopma peaxkuumn
npu3Haka. KojlmuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKKA U X HOpMa peakiuu. CBoMCTBa
MOAU(UKAIIMOHHON N3MEHUYHUBOCTH.

HacnencrBennass, wiM TEHOTUNMYECKas, U3MEHYUMBOCTh. KomOuHaTUBHAs
W3MEHYMBOCTh. Mel03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanuronHass W3MeHYMBOCTh. Kiaccupukanuss MyTaluii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTora W npuuuHBl MyTanuil. MyTtareHHble  QakTopbl. 3aKOH
FOMOJIOTHYECKUX PSAJIOB B HacaeaACcTBeHHOU n3meHunBoct H.M. BaBuiiosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJoTuueCKui, OJIM3HEIOBBIA, IUTOTEHETUYECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
F€HETUYECKU . CoBpemMeHHoe ONpeAeIICHUE T€HOTHUMA! MTOJTHOT€HOMHOE
CEKBEHHPOBAHWE, TCHOTUIIMPOBAHHWE, B TOM uucie ¢ mnomomblo [II[P-ananu3a.
HacnencrBenHnie 3a00JIeBaHUs YeJIOBEKA: TeHHBIE 00JIE3HU, 00JIE3HU C HACJIEICTBEHHOMN
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IPEIPacIONOKEHHOCThIO, XPOMOCOMHBIE Oosie3Hn. ComaTHuecKue U TeHEPaTHUBHBIC
myTtauuu. CTBOJIOBBIE KJETKU. [IpuHIumnbl 310poBOro odpasa >KM3HHM, JUArHOCTHUKH,
npoQUIaKTUKA W JIEYCHHUs] TEHETHYeCKHX Oose3Heil. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBAaHHE. 3HAYEHNE MEJULIMHCKON T€HETUKU B NPEIOTBPAILICHUH U JICUEHUN
TeHETUYECKUX 3a00JIEBaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: T'. Menpenb, T. Mopran, I ge ®puz, C.C. UYerBepukos,
H.B. Tumodees-Pecorckuii, H.I1. BaBumnos.

Tabauyvt u cxemovl: «MOHOTHOPHUIHOE CKPEIIMBAHUE M €T0 IUTOrCHETHYECKas
OCHOBa», «3aKOH pacHICIJICHUS U €ro IUTOTCHETHYEeCKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanuey, «lluTonorudeckre OCHOBBI JUTHOPHUIHOTO
CKpemuBaHus», «Menos», «B3anMOIENCTBUE QJUICNIBHBIX TE€HOB», «l'eHeTnueckue
KapThl PACTEHUM, >KUBOTHBIX W 4YeEJIOBEKa», «['eHernka mnosa», «3aKOHOMEPHOCTH
HAaCJICIOBAHUS, CIEINICHHOTO ¢ ToJoM», «KapnoTumnsl yenoBeka U KUBOTHBIX», «BUab
u3MeHYuBoCTH», «MoaudukanmonHas u3MeHYUBOCThY, «HacnenoBanue pe3yc-
bakTopay, «I'eHeTHKa rpynn KpoBu», « MyTallmoOHHAs: U3MEHYUBOCTDY.

Obopyodosanue: MoaeIUu-aNIIMKAUA « MOHOTHOPUIHOE CKPEIIMBAHUE,
«HenomHoe  momuHupoBanme»,  «JlurmbpumHoe  ckpemuBaHue»,  «llepekpéct
XPOMOCOM», MHKPOCKOIT M MHKpompenapar «Jlpozodunay (Hopma, MyTaruu (HOPMBI
KpPBUIbEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

Jlabopamopuvie u npakmuueckue padomaoi:

Jlabopatopnas pabota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPHIAHOTO U
JUTUOPUTHOTO CKPEUIUBaHUS Y APO30(UIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnass padota Ne 6. «M3yuenne MoauduKalmOHHOM H3MEHUUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW».

JlabopatopHas pabota Ne 7. « AHaIU3 MyTaluii y 1po30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckas padora Ne 2. «CocTaBieHue U aHaIu3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknups Kak HayKa U IPOLECC. 3apOKIAECHUE CEIIEKIMU U TOMECTUKALNS. Y YEHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
L{eHTpBI MPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeJIeKIIMU. MacCoBbIi M HMHIWBUIYaJbHBIM OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIll€HKa 3KCTepbepa. bIM3KOPOACTBEHHOE
ckpenBanue — UHOpuAuHT. Yucras nmunusa. CkpeumBaHue YuCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cuia. HepoacTBeHHoe ckpemuBaHue — ayTOpuauHr. OtaanéHHas
rubpuau3anus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 M MOJIy4eHHE MOJIUILIONIOB.
JlocTrkeHus CeNIeKINN PACTEHNUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrNs Kak 0Tpaciib MpOM3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOuHanTHOM JIHK 1 Tpancrennsix oprann3zmoB. KiieTounast uH>)KeHEpHs.
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Kierounblie KynpTypbsl. MHUKpPOKIOHAIBHOE pa3sMHOXKEHUE pacTeHnil. KionupoBaHne
BBICOKOIIPOAYKTUBHBIX ~ CEJIBCKOXO3AMCTBEHHBIX  OPraHM3MOB.  OKOJOTMYECKHE
u sTryeckue npodaemsl. MO — reneTndecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. Basunos, 1.B. Muuypun, I'.J[. Kapnieuenko, M.®. 11BaHOB.

Tabauywl u cxemwvr: xapta «L{eHTpbI MPOUCXOXKIAECHUS U MHOT000pa3us KyJIbTYPHBIX
pacteHui», «llopoapl aOMamHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pPacTEHUI»,
«Otnanéunas rudpuanzanus», «Padoter akanemuka M.®. BanoBay, «Ilonmumionausy,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOBaHue U NEPEHOC F'€HOB, XPOMOCOMY.

Obopyodosanue: MyJISKU TUIOA0B U KOPHEIIOAO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUSD.

Jlabopamopnsle u npakmuyeckue pabomoi:

Okckypeusi « OCHOBHBIE METOJIbI U JOCTUXKEHUS CEJICKIUUA PACTCHUMN U KUBOTHBIX
(Ha CEeNEeKIMOHHYIO CTaHIMIO, MUIEMEHHYI0 (epMy, COPTOUCHBITATENBbHBIN YYacToOK,
B TEIUIMYHOE XO35HUCTBO, TA0OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosrOoMOHHAsE OHOJIOTHA

[Ipennocbuiku BOZHUKHOBEHHS 3BOJIIOIIMOHHON TEOPUU. DBOIIOLHOHHAS TEOPUS U
e€ MecTo B Onosioruu. BimsiHre 3BOTIOLIMOHHON TEOPUH HA PA3BUTHE OMOJIOTUU U APYTUX
HayK.

CeugerenscTBa  3BOJIIOUMA.  [lam€OHTONOrMYECKUE:  MOCIENOBATENBHOCTh
NOSIBJIEHUS. BUJOB B  MAJCOHTOJIOTMYECKON  JIETOMUCH, TMEPEeXOAHble  (HOPMBIL.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA H  PAa3IMuusl SMOPHOHOB Ppa3HBIX BHUJOB
MMO3BOHOYHBIX.  CpaBHHUTEIBHO-AaHATOMUYECKHAE:  TOMOJIOTUYHBIE,  AHAJIOTUYHBIE,
pYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKHX TMyTeld Yy BCexX
OpPraHU3MOB.

OBomonuonHasa teopust U. {apsuna. [Ipeanockuiky BOSHUKHOBEHUSI JapBUHU3MA.
JIBKyIuMe CUJbl SBONIONMK BUIOB 10 JlapBuHy (M30BITOYHOE pa3MHOMKEHHE
OpU  OrPAaHUYEHHOCTH  PECYpCOB,  HEONpeNeN€HHas  HU3MEHYMBOCTh, OOphOA
3a CyILECTBOBaHUE, €CTECTBEHHBINA O0TOOD).

Cunrernueckas teopus 3Botonnu (CTI) u €€ 0OCHOBHBIE MOJI0KEHUSI.

MukposBoronus. [Tomynsuus kak eIMHUIA BUIA W SBOJIIOLIUH.

JBvxymue cuibl (PaxTopbl) SBOITIOINUN BUOB B IPUPOie. MyTarimoHHBIN TPOIIece
¥ KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiiinonHbpie BOIHBI U ipeiid rerHoB. M3omsnus u
MUTpaIys.

EcTecTBeHHbI 0TOOP — HanpaBisitoui pakTop 3BoMIONUN. DOPMBI €CTECTBEHHOTO
orbopa.
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[IpucnocoOaeHHOCT, OpPraHM3MOB Kak  pe3ynbTar HBoiouuu.  [Ipumeps
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U UANO-a 1Al TALUH.

Bun u BunooOpazoBanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUAOOOpPA30BaHUS:
reorpapuueckoe, IKOJIOrHUECKOe.

MaxkposBomtoriusi.  Popmbl  3Bosrouuu:  (uIeTHYECKas,  JAUBEpPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTuMocTh 3BOJIOLUY.

[IpoucxoxaeHne OT HeECNIEeUaIu3upOBAHHBIX MpenkoB. [Iporpeccupyromas
crienuaIn3anys. ATanTUBHAS pagvanusl.

Hemoncmpauyuu:

Ilopmpemuwi: K. JIlunnen, XK.b. Jlamapk, Y. {apsun, B.O. Koanesckuii, K.M. bap,
9. I'ekkenw, @. Mromnep, A.H. CeBepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MUpPa HA 3eMIIie», «3apOAbIIIN
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «DopMbl O0OpPHOBI 3a CYIIECTBOBAHUEY,
«EcrecTtBeHHbIN 0TOOPY», «MHOrooOpasue copToB pacTeHuil», «MHoroodpasue nopoa
KUBOTHBIX», «llomymsimun», «MyTallMOHHAsT W3MEHYUBOCTBY, «ApoMopdO3bD»,
«Mnnoanantarumny, «O01ast nerenepanusy, «J[Brxyiume cuiibl 3Bosonumny», «Kapta-
cxema wmapmpyta nyremectsus Y. Jlapsuna», «bopbba 3a cCylIeCTBOBaHHUEY,
«IIprcnocoONeHHOCT ~ OPraHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«DKOJIOTUYECKOE BUJI000PA30BAHUEY.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPAaCKH, HaOOp
IJIOJIOB U CeMsH, KoJuteKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOIECHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HAMpaBlICHUS HBOJNIONUNY», OO0OBEMHas wmojenb «CTpoeHue
TOJIOBHOT'O MO3T'a MO3BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KoeKus «PopMbl COXPaHHOCTH HUCKOMAeMbIX
JKUBOTHBIX W pacTEHUi», Mozenb anmuukaius «llepekpéct Xpomocom», BIIaKHbBIC
npenapatsl «PazButre HacekoMoroy», «Pa3BuTHe JATYIIKWY, MUKpOIIpenapar
«/Ipo3oduna» (Hopma, MmyTanru (GOpMbI KPbUTLEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuyeckue paoomaol:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BHUIOB 1O MOPGHOJIOTHYECKOMY
KPUTEPHIO».

JlaboparopHass pabora Ne 2. «Omnmcanue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 € OTHOCUTEIHPHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHMEe U Pa3BUTHE )KU3HU Ha 3emJie

JloHaydHbI€ TIPEACTABICHHMS O 3apOXIACHUM KU3HU. HaydHble runoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MmaHcrnepMmus. XUMHAYECKasi SBOJIIOLHUAL.
AOUOTEHHBIN CUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTATBHOE
MOATBEPKACHUE XUMHUUYCCKOW dBomronuk. HadanpHble OSTambl  OHOJIOTHYSCKOM
sBomonuu. l'mnoreza PHK-mupa. ®dopmupoBanre MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE TMPOTOKJIETKU. llepBble KkieTkm n ux 3Bomonus. PopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.
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PazButue xu3Hu Ha 3emse mo 3pam U nepuojgam. Kartapxeil. Apxelckas
1 IpoTepo3orickas Apbl. [laneo3oiickast apa u e€ nmepruoabl: KEeMOPUNHCKUH, OPJIOBUKCKHM,
CUIIypUNCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKUMN.

Me3o30Kckas 3pa U €€ NEPUOJIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas 3pa 1 €€ nepuopl: alIeOreHOBbIN, HEOT€HOBbINM, AHTPOIIOT€HOBBI.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKHX MpoueccoB. (OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTEIBHOTO U 5KUBOTHOTO MHUpa. ApoMOpP(O3bl Y PACTCHUM U KUBOTHBIX.
[losiBneHue, pacBeT U BBIMUPAHKUE TPYIIT KUBBIX OPTaHU3MOB.

CucrtemMa OpraHMYecKOro MHpa Kak oOTpaxkeHue HBomouud. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DOBOJIIOLIMST YeJIOBEKa. AHTPOMOJIOrMs Kak Hayka. Pa3BuTHe mpeacTaBiIeHH
O MPOUCXOXKACHUM YesloBeKa. MeTo bl n3ydeHus anTpornorene3a. CXoaCTBa U pa3Inyus
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE TTOJIOKEHHUE YETTOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, WM3TOTOBJIEHUE OPYIUM Tpyaa,
MBIILJIEHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU DSBOJIIOLMU YEJIOBEKA: aBCTPAJONMMUTEKH, YeIoBEK
yMeneli, YenoBek npsmMoxonsdmunid, YenoBek HeaHIepTaabCKui, UenoBek pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOUHAs (€Bpa3uiicKas),
HErpo-aBCTpPAJIOU IHAS (PKBATOpHUAJbHAsI), MOHTOJIOUJIHAS (Q3UATCKO-aMepUKaHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH MPEACTABUTENECH YENOBEYECKUX pac K YCIOBHUSIM
CylllecTBOBaHMs. ENMHCTBO yenoBedyecknux pac. Kputrka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Penu, JI. Ilactep, A.W. Onapun, C. Muinep, I'. FOpu, Y. lapBun.

Tabnuyvr u cxemwvr:. «Bo3uukHoBeHHe COJIHEUYHOM CHCTEMBI», «Pa3BuTne
opraHuueckoro  mupa»,  «PacturenbHas — KkieTkay, <« KuUBOTHas  KJIETKay,
«IIpokapuornueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYEeCcKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA M YEJIOBEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTA MAJICOHTOJIOTUYECKUX HAXOJIOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  ITIOAWY,
«YenoBeyeckue pach».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTHI aBCTpaJlONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
opyaMii  TepBOOBITHOrO  4YeloBeka  (KaMHHU-YONIEphl,  pyoOuia,  ckpebia),
ICOXPOHOJIOTHYECKAsT TalauIa, KOJUICKIUS «DOopMbl COXPAHHOCTH MCKOIAEMbIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnsie u npakmuueckue pabomoi:
[Ipaktuyeckas padora No 1. «/3ydeHue UCKOMaeMbIX OCTaTKOB paCTEHUI
Y )KUBOTHBIX B KOJUICKIIHASIX).
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DKCKypcust « DBOMIOLNS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN
WJIU KpaeBeAUYECKUM My3e).

Tema 3. Opranu3msl U OKpPY Kal0Ias cpeaa

DKOJIOTHSI KaK HaykKa. 3aJadd M pasleibl 3KOJIOTMH. MeETolbl 3KOJOTMYECKHUX
VCCJIEOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JyIIHAs, IIOYBEHHAs,
BHYTPUOPTAaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccuduxamuss — sxomorudeckux — (QPaxTOpOB:
abuoTnyeckne, OMOTHYECKHE U aHTPOIOTEeHHbIE. JlelicTBUE IKOIOTUYECKUX (HaKTOPOB
Ha OPTaHU3MBI.

AbGuotnyeckue (QaxKTOphl: CBET, TEeMIEepaTypa, BIAXHOCTh. DOTONMEpHOAN3M.
[TpucnocoOnenust OpraHu3MoB K JAEUCTBUIO abnoTnueckux (akropos. buonorunueckue
PUTMBI.

buotnueckue ¢daktopel. Buabl OMOTHYECKHX B3aMMOJEHCTBUN: KOHKYpPEHLUS,
XUIIHUYECTBO, cUMOMO3 U ero @opmel. IlapasuTusMm, Koomepamusi, MYTyalau3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHHMYECTBO). AMEHCAIM3M, HEUTpaInu3M.
3HaueHHe OMOTUYECKMX B3aUMOJCHCTBUM Ui  CYIIECTBOBAaHUS  OPraHU3MOB
B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAaPAKTEPUCTUKH MOMYIsUnd. OCHOBHBIE IMOKA3aTENN MOMYJISLINY:
YUCJIEHHOCTbD, IIJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTD, IIPUPOCT, MUrpanus. JuHamuka
YUCJICHHOCTH IONYJIALUU U €€ PEryIIALHUs.

Hemoncmpayuu:

llopmpemsi: A. I'ym6onbar, K.@. Pynwe, O. I'ekkerns.

Tabnuyvt u cxemwvl: xapta «llpupoansie 30HBI 3emin», «Cpeabl 0OOUTaHUS
opranusMoB», «®oronepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH  pOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

Jlabopamopuwie u npakmuueckue padomaoi:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckue OCOOCHHOCTH PACTCHUMN
U3 Pa3HbIX MECT OOUTAHUSN.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padora Ne 2. «ITogcuér mIOTHOCTH NOMYJISILIUI pa3HbIX BUJIOB
PaCTEHUI».

Tema 4. Coo0miecTBa M 3KOJOTHYECKHE CHCTEMbI
CooOmiectBo  opraHu3MoB — OuoneHo3. CTpyKTypsl OHOILIEHO3a: BHIOBas,
POCTPaHCTBEHHasA, Tpoduueckas (nuiienas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.
Dxosioruyeckue cuctemsl (3kocuctemsl). [IoHsTHE 00 3KOCHUCTEME U OUOTEOIICHO3E.
OYHKITMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
KpyroBopoT BemiecTB v MOTOK YHEPTUH B dIKOcucTeMe. Tpodudeckre (MUIeBbie) YPOBHU
skocucteMsbl. [Iumesie ey U cetu. OCHOBHBIC TTOKA3aTeNId YKOCUCTEMBI: OroMacca,
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OPOAYKIMS. ODKOJIOTMYECKHWE MUPAMHJBL: MPOAYKLUHH, YHCIECHHOCTH, OHOMACCHI.
CBoCTBa BKOCUCTEM: YCTOMUNBOCTD, CAMOpPETYJIsiLUs, pa3BuTHe. CyKlieccusl.

[IpuponHbIe HKOCUCTEMBI. ODKOCHCTEMBI 03€p M pEK. ODKOCHUCTEMa XBOHHOIO
WA IITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pPOOIKOCUCTEMBI.
Bbuonorudeckoe u X031HCTBEHHOE 3HAUECHHE arPOIKOCHCTEM B YPOOIKOCHCTEM.

buopasnooOpazue kak Qakrop ycTolumBOoCcTH dKocucteM. (CoxpaHeHue
OMOJIOrMYECKOro pa3sHOOOpa3us Ha 3eMIIe.

Yuenne B.W. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykTypa 6nochepsi.
XKusoe BemectBo u ero ¢ynkuuu. OcoOeHHocTH OHOcepsl Kak TIOOATBHOM
’KOcUCTeMBI. [lnHaMuYeckoe paBHOBecHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTs! BemecTB 1 OHOre0XUMUYECKUE IIUKIIBI AJIEMEHTOB (YIIIeposa, a30Ta).
3oHabHOCTH OMOCchepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B Onochepe 3eMiiu. AHTpONIOTeHHbIE U3MEHEHUs B Orocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBOCTH Ouocheprl. OCHOBA palMOHAIBHOIO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCIOJIb30BaHue. J{OCTIKEeHNsT OMOJIOTHH U OXpaHa MPUPOIbI.

Jemoncmpavuu:

llopmpemuwi: A.[Jx. Tencnu, B.H. Cykaués, B.1. Bepraackuid.

Tabauyvr u cxemwvi: «llumeBble nenw», «bHOLIEHO3: cOCTaB W CTPYKTypay,
«IIpupogubie coobmiectBay, «llemn mnuTaHus», «OKOJIOTMYECKass MHUPAMHUIA,
«buochepa m uenoBex», «IKOCHCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCHCTeMa
XBOMHOTO Jieca», «bHOLIEHO3 BOOOEMA», «ATponeHo3», «IIprumepHbIe aHTPONOTEHHbBIE
BO3JCUCTBUS Ha IMpupoay», «BakHeumme HWCTOYHMKMU 3arpsA3HEHUs BO3JyXa U
IPYHTOBBIX BOj», «llouBa — BakHeimas cocraBistomas Ouochepby, «DakTOphI
nerpanganuu nouBy, «llapaukoBeiil a3 dexT», «DakTopbl paAOaKTUBHOTO 3arps3HEHUS
ounocheprin, «Ob1mas crpykTypa 6uocheps», «Pacnpoctpanenue xxu3Hu B Ouocdepey,
«O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriaepona B Ouochepe», «Kpyrosopor
a30Ta B PUPOIEY.

Oo6opynoBanue: MoJienb-anruuKaius « Tunudneie OUMOIEHO3bIy, TepOapuit
«PacturenbHple CcOOOIIECTBaY, KOJUICKIUU «bHoleHo3», «Bpemurtenn BaKHEHIIHMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp», repbdapuu U KOJUICKIIUA PACTEHUN M >KUBOTHBIX,
MPUHAJJICKAITME K Pa3HbIM JKOJIOTHYECKUM TrpymnmnaM OJHOro Bujaa, KpacHas kHura
Poccutickoit @enepanuu, n300paskeHUsI OXPaHSIEMbIX BUJOB PACTCHUN U KUBOTHBIX.
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INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Cornacao ®I'OC COO ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM OCBOCHHS
OOy4YaloIIMMHUCS  MpOrpaMM  CpPEelIHEero  oOmero  0o0pa3oBaHUs:  JMYHOCTHBIM,
MeTaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJIbTaTOB OCBOCHUA IipeaMeTa «buomorus»
BBIZICJICHBI  CICAYIONINE COCTABJISIIOIINE: OCO3HAHWE OOYYaIOIMUMHUCS POCCHHCKOM
rpaXJaHCKON HWJICHTUYHOCTU — TOTOBHOCTHM K CaMOpPAa3BUTHIO, CaMOCTOSTEILHOCTH
U CaMOOIIpe/IeTICHNI0, HAJTMYUEe MOTUBAIIMU K OOYYEHHUIO OMOJIOTHH, 11eJIeHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHHI JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPATUIMKA  pa3BUTUA  OHOJOTMYECKOTO  3HAHMS,  T'OTOBHOCTh
U CIIOCOOHOCTHh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSA B CBOCH NESITEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MPUCYIIUMH CHUCTEME OHOJIOTUYECKOTr0 00pa3oBaHusl,
HAJIMYME SKOJOTUYECKOrO IMPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1€MW U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMS Tpeamera «buosorus» AOCTUTArOTCA
B C€IUMHCTBE Y4YyeOHOM U  BOCHUTATEIBLHOM JCATEIBHOCTH B  COOTBETCTBUH
C TPAJAWIMOHHBIMU POCCHUICKHUMHU COLUUOKYJIbTYPHBIMH, UCTOPUYECKUMU MU JTYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, TPUHATHBIMU B OOIIECTBE MpaBWIaMU M HOPMaMH
MOBEJCHUS W  CIIOCOOCTBYIOT —TMpOIlECCaM CaMOIO3HAHUSA, CaMOBOCIUTAHUSA U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEW NO3ULUM JUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY W TPaBOINOPAJKY, YEIOBEKY TpyJa M CTapUIEMY NOKOJECHHUIO, B3aWMHOTO
yBaXEHUsS, OEpPEKHOTr0 OTHOMICHUS K KYJIbTYPHOMY HACIEOUI0O U TPATUIUSAM
MHOTOHAIIMOHANBHOrO Hapoaa Poccuiickorn @enepainuu, OpUPOAE U OKPYKAIOLIEH
cpene.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus» TOIKHBI
OTpaXXaThb TOTOBHOCTh U  CIIOCOOHOCTh  OOY4YarOUIUXCS  PYKOBOJICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW IO3WIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOrO0 OO0IIeCcTBa, pacIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JEATEIBHOCTH B TIPOLIECCE pealn3alli OCHOBHBIX HAMNpPABJICHUN BOCIHUTATEIHHOM
JESITEIbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIUTAHMSA:

C(OPMHPOBAHHOCTDh TPAXKIAHCKOW TMO3MIMKA O0YyYaromerocss Kak aKTHBHOIO
¥ OTBETCTBEHHOTO YJIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX TpaB M 00A3aHHOCTEH, YBaKCHHE 3aKOHA
U TIPABOIIOPS/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM IESATENBHOCTH MPH CO3JAaHUHM Y4eOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIbHBIX 3a/a4, BHIOJHEHUU OMOJIOTHUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEENATh COOCTBEHHYIO MO3MIMIO [0 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOW XKU3HHU U OOBSICHSTH €€;

YMEHUE YYHUTHIBATH B CBOUX JCHCTBUAX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIIOJIe C pa3HBIMU YOEXKACHUAMHU, KYJIbTYPHBIMH IICHHOCTAMH U
COLIMAJIbHBIM I1O0JIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COJAEPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIBHOCTH;

2) MAaTPUOTHYECKOTO BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TIpa’IaHCKOW HJIEHTUYHOCTH, NaTpUOTHU3MA,
YBaXKEHHS K CBOEMY HApOJIy, YyBCTBA OTBETCTBEHHOCTHM niepen PoawHoM, ropmoctu
3a CBOM KpaH, cBOIO PonnHy, CBOW S3BIK M KYJBTYypy, HPOLLIOE M HACTOSAIIEE
MHOTOHallMOHaIBHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOILIEHHWE K IMPUPOJHOMY HACIEAUI0O W NaMATHUKAM MPHUPOBI,
JNOCTHXKEHMSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUNCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOrMH, TIOHUMaHUS 3HauY€HUsl OMOJIOTUM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIECTBa;

uaeliHas YOeXIEHHOCTb, TOTOBHOCTb K CIY)XEHHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) TYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS
OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUHICCKOTO IIOBEACHUS;
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O MW IPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAaHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJIUTENSIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU

HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas O3CTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;

IIOHUMAHUE DSMOLMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHHIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBA TBOPUYECKOW JINYHOCTH;
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5) ¢pusnuyeckoro BocnuTaHusA, (GOPMUPOBAHHUS  KYJBTYPbl 3A0pPOBbA U
IMOLMOHAIBHOIO 0J1Ar OOy YU

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIXA, PETyJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHHMSI K COOCTBEHHOMY (PHU3MYECKOMY U ICUXMUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
NOBEJICHUS B CUTYALIUSAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHWE MOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YOTpeOaeHus
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) TpyA0OBOIro BOCHIUTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTE€PCTBA, TPYIOJIO0HE;

TOTOBHOCTh K aKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKOM H  COIMAIbHOU
HANpPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIHHO
BBITNOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON JEATEIbHOCTH, YMEHHE
COBEpLIaTh OCO3HAHHBINA BBHIOOP OyAylIel npodeccun U peaan30BbIBaTh COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00Opa30BaHUIO U CAMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) 3KOJOTNYeCKOTr0 BOCUTAHMA:

HKOJIOTMUYECKHU 1eJeco00pa3HOe OTHOILIEHUE K MPUPOJIE KaK HCTOYHUKY JKHU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHHE  YPOBHSA  DKOJOTMYECKOW  KYJIbTYpbl: NPUOOpPETEHHE  OIbITa
MJIAHUPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOYKHBIX MOCHEACTBUHM ISl OKPYKAIOIIEH
Cpelibl;

OCO3HaHUE TIJIOOABHOTO XapaKTepa 3KOJOTHYECKMX TMpolieM M myTed ux
pEelLIeHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHUH OMOJIOTHH 3HAHUS U
YMEHHMSI TIPU PELIeHUH MPOOJIeM, CBA3aHHBIX C PAllMOHAIBHBIM MPUPOIONIONIb30BAaHUEM
(cobmoieHne TpaBUJl TIOBEIEHUS B MPHUPOJAE, HANPABICHHBIX HA COXPaHEHUE
paBHOBECHSI B DKOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orocheps);

AKTUBHOE HEIPUATHE ICUCTBUM, MPUHOCAIIUX BPEI OKPYKAKOIIEH NPUPOIHOU
cpene, YMEHHE IMpPOrHO3MpPOBaTh HEOJArONpPUATHBIE 3KOJOTUYECKUE MOCIEACTBUS
MPEANPUHUMAEMBIX JEUCTBUN U MPENOTBPALIATh HX;

HaJU4ME€ PA3BUTOIO 3SKOJOTHMYECKOTO MBIIIJIEHUS, 3KOJOTWYECKOU KYJIBTYPHI,
OMNbITA JESATEIBHOCTH 3KOJOTWYECKOW HAIPaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
UMU B TI03HABATEJbHOW, KOMMYHHUKATUBHONM W COIMAIbHOW MpPAKTHUKE, TOTOBHOCTH
K YYaCTHUIO B ITPAKTUYECKOM AESATENBHOCTH HKOJIOTHYECKO HAIPABIEHHOCTH;
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8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpUICHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KyJIbTYphl Kak CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

IOHUMaHue crietu (UK ONOJIOTUY KaK HAyKH, OCO3HaHUs €€ posid B GOPMUPOBAHUN
PAaMOHAIIBHOIO HAYyYHOI'O MBIIUIEHUS, CO3JaHUM  LEJIOCTHOIO  IPEICTaBICHUS
00 OKpY’KaoIlleM MUPE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKAa U OOILIECTBA, B MO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PpELIEHWH MpPOOJEM COXPAHEHUS MPUPOJHOTO
paBHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTU OHWOJIOTMM JJIi COBPEMEHHOM LMBWJIM3ALMNU:
oOecrieyeHuss HOBOIO YPOBHS pa3BUTUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl Pa3BUTHUS YEIOBEUYECTBA,
noucka IyTed BbIXOJA M3 TJI00ANbHBIX JKOJIOTMYECKUX NpobiieM U obecrneueHus
nepexoga K YCTOMYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKHX 3HAHUM B LENSIX MOBBILIECHUS
oOmiel KyJbTypbl, E€CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM dYacTu
(YHKIIMOHAJIBHOW TPaMOTHOCTH oOydaromuxcs, GOpMUPYEMOMl TMpU H3Y4YEHUU
OmoIoruy;

NOHMMAaHUE CYIIHOCTH METOJIOB [I03HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH KCIIOJIb30BaTh MOJIyYaeMble€ 3HAHMS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUM
OKPYXaIOLIEro MHpa U MPOUCXOASMIMX B HEM M3MEHEHUW, YMEHUE Jelarh
00OOCHOBaHHBIE 3aKJIIOYEHHMsS] Ha OCHOBE HAy4yHBIX (DaKTOB M MMEIOIIUXCS JaHHbBIX
C LIEJIbIO TIOJTYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS JJI PEeIIECHUS
npo0JieM B peasibHBIX )KU3HEHHBIX CUTYALIHAX;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW MO OMOJIOTMH B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUsA Yy4yeOHoro mpenmera «buomorusy
BKJIFOYAIOT:  3HAUYMMbIE IS (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOUTUXCS
MEXKIUCIUIUIMHAPHBIE (MEXMPEIMETHbIC) OOIICHAyUYHbIC TMOHSATUS, OTpakKarollue
[EJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CIICNU(PUKY METOIOB TTO3HAHUS, UCIIOJIH3YyEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBJIICHUE, MPOIECC, CUCTEMa, HAyYHBIH
(baKT, IPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICAOBAHNUE,
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HaOII0IeHNE, U3MEPEHNUE, SKCTIEPUMEHT U IPYTUX), YHUBEpPCAIbHbIE Y4eOHbIe NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHHUKATUBHBIE, PETYJISITUBHBIC), o0ecreunBaroIme
dbopmupoBaHne (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAIBHONW  KOMIICTCHIIHH
oOy4Jaronmxcs, CIIOCOOHOCTD oOyyJaronmxcs HCII0JI30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUCCKUE 3HAHWSA W YHUBEpPCAIbHBIC Y4eOHBIE
JICVCTBHS B MIO3HABATEIIBHON U COLMAIBHOMN ITPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUA
ba3oBble 1oruyecKkue 1eMcTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJU3UPOBaTh MpoOIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CPaBHEHUs, Ki1accuuKauu, 0000IIeHNsT), pACKPBIBATH CMBICI OMOJIOTHYECKUX
NOHATUH (BBLACIATh MX XApAaKTEPHbIE IMPU3HAKU, YCTAHABIMBATH CBSI3U C JIPYTUMU
MOHATHUSIMU);

ONPENEIIATh UEIH ACATENBHOCTH, 33/1aBasl IAPAMETPBI U KPUTEPUH UX TOCTHKECHMUS,
COOTHOCHUTB PE3YJIBTATHI IEATEILHOCTH C IIOCTABICHHBIMHU LIEIIAMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHS I 00BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, N€TyKTUBHbBIC, [0 AHAJIOTUN),
BBIABJIITE 3aKOHOMEPHOCTH U IIPOTUBOPEYUSA B PacCCMATPUBAEMBIX  SBJICHUSX,
(OpMyIMPOBATH BHIBOJIBI M 3aKIIOYEHUS;

IIPUMEHATb CXEMHO-MOJIEIBHBIE CpPENCTBA Ul IPEIACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUM B M3y4aeMbIX OMOJIOTMYECKUX O00BEKTaX, a TAKXKE MPOTHUBOPEUUI
Pa3HOTo POJia, BBISIBJIEHHBIX B PA3IUYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IUIaH pELIEHUS MNpoOJeMbl C Y4ETOM aHaiM3a MMEIOIIUXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKH NOCIIEICTBUI AEATEIBHOCTH;

KOOPAMHUPOBATh U BBIMOJIHATH padOTy B YCIOBHSX PEajbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciaenoBareabCcKue 1eCTBUA:

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW M TMPOEKTHON JESTEIBHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEUICHMS MNPaKTUYECKUX 3a]ay, MPUMEHEHHUIO PA3JIUYHBIX METOJ0B
MMO3HAHUS,

HCTOJI30BaTh Pa3JINYHbIE BUABI IESITEIBHOCTH I10 MTOJIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETalun, MPeoOPa30BAHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUAX, B TOM YHCIIC
MIPU CO3/ITaHUM YYEOHBIX U COIUATIBHBIX TTPOCKTOB;

dbopMupoBaTh HAY4YHBIM THIT MBIIUJICHUS, BJIaJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHATHUIMH M METOJAMU;
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CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIC 337]a4H B 00pa30BaTEIbHOMN eI TEIEHOCTH
Y )KU3HCHHBIX CUTYaIVSIX;

BBISIBIIATHh IPUYNHHO-CJIC/ICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1auy, BBIIBUTAThH
TUTIOTE3y €€ PeIIeHUs, HAXOIUTh apTyMEHTHI JIJIS JJOKA3aTeIhCTBA CBOMX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl U KPUTECPUH PEIICHUS;

aHATM3UPOBATh TOJIYYCHHBIC B XOJC PEIICHUS 3a7a4d Pe3yJIbTaThl, KPUTHUICCKH
OILIEHUBATh UX JJOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIGHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh MPHUOOPETEHHBIM  OIIBIT;

OCYIIECTBIISTH LIeJICHANPABICHHBIN MMOUCK MEPEHOCa CPEACTB U CIIOCOOOB IEUCTBUS
B ITPO()ECCHOHATIBHYIO CPENY;

yMETh TEPEHOCHTh 3HAHUS B TIIO3HABATEIBHYID M MPAKTUYECKYI0 00JacTu
KU3HEACATCITLHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTb OPUTHHATILHBIC TOAXObI U PEIICHHUSI, CTABUTH
poOJIeMBbI U 3a/1a4H, IOMYCKAOIINUE aJbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ nndopmanueii:

OpUEHTHUPOBAThCA B PAa3IMYHBIX HCTOYHHMKAX HH(pOpMaluu (TEKCTe y4eOHOro
nocoOus1, HAyYHO-MOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMIBIOTEPHbIX 0a3zax JaHHbIX, B IHTepHere), aHanM3UpoBaTh HHPOPMAIUIO
pa3IUYHBIX BUAOB U (JOPM IPEICTABICHUS, KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTB;

(opMyIHpPOBATH 3aITPOCH] U MPUMEHATH PAa3JIMYHbIE METO/IBI IIPU MTOMCKE U 0TOOpE
ounosiornyeckor nHGopmaru, He0OXOAUMOM JJIs1 BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYpY AaKTUBHOTO HCIOJIb30BAHUS PaA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BHIOMPATh ONTUMATIBHYIO (POPMY Mpe/ICTaBICHUs OUOJIOTHYECKOM
uHpopmaiuu (cxeMsbl, rpaduKu, TUarpaMmbl, TAOJIULBI, PUCYHKU U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CpE/ICTBA MPHU paboTe ¢ OMOIOrnYecKon
uH(popmanuen: TpUMEHATh XUMHYECKHE, (PU3NYEeCKHe W MaTeMaTU4YeCKHe 3HaKu |
CUMBOJIBI, (hOpMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPEoOPa30BLIBAThH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJIIIHOCTH;

BJIAJICTh HABBIKAMM PACIIO3HABAHUS U 3aIIUTHl MHPOpMAIUU, WHPOPMAIMOHHOM
0e30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEPCAJIbHbIE YYeOHbIE HeiiCTBHUS
Oo0mmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMA BO BCeX cdepax >KU3HU, AKTHUBHO Y4YacCTBOBATH
B JIMAJIOTe WU JUCKYCCHHM II0 CYIIECTBY OOCYykIaeMod TeMbl (yMEHHE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJE€HUS OTHOCUTEIHLHO BBITIOJTHEHHS MIPEJIaracMoil 3a1a4u,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH TO3UIMN JIPYTUX yYYACTHUKOB JAHAIIOTA WIIH
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaTbHBIE CpEACTBa  OOIIEHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh PA3UYHBIMH CIOCOOAMHU OOIICHWS W B3aUMOJCHCTBUSA, TOHUMATH
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAXKHUTEIBHOE OTHOIIECHHE K COOECEIHUKY U
B KOppEKTHOH popme popMyTHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO W3JIaraTh CBOIO TOUKY 3PCHHSI C MCTIOIh30BAHUEM SI3BIKOBBIX
CpEJICTB.

CoBMmecTHas1 1eATEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW U MHAUBUAYAJIbHON pabOThI
MIPU PEIICHUU OMOJIOTUYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
TPYIIOBBIX (HOPM B3aMMOJIEUCTBHSI PU PEIICHUH YUeOHOM 3a1aui;

BBIOMPATHh TEMATHKY U METOJIbl COBMECTHBIX JACHCTBUI C yUETOM OOIIUX UHTEPECOB
Y BO3MOXKHOCTEW Ka)KJI0I0 WIEHA KOJUIEKTHBA,

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JICVCTBHS MO €€ IOCTHXKEHUIO: COCTABJIATH IJIaH AEUCTBUM, PACIIPEICIATh POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pE3yIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKAa KOMAaHJIbI B OOIIMiA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeasiaraTh  HOBBIE TPOEKTHI, OIEHUBATh HUJAEU C TMO3UIUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYALHSIX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsitTuBHble YHUBeEpCaJbHbIE y4eOHbIe JeHCTBUA
Camoopranusauus:

WCITOJIH30BaTh OHOJIOTMUECKUE 3HAHWS JJIS BBIABJIICHHS TIPOOJIEM W WX PEIICHUS
B KU3HEHHBIX M YUYCOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE M CMBICIIOBBIE YCTAHOBKU B
CBOMX JICUCTBUSX M TIOCTYIKAaX MO OTHOIIEHHUIO K KUBOW MPUPOJIC, CBOEMY 3JI0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSTEIILHO  OCYIIECTBIISATh TO3HABATEIBHYIO JIEATEIbHOCTh, BBISBIISTH
npoOIemMbl, CTaBUTh W (HOPMYITUPOBATH COOCTBEHHBIC 3aadll B 00pa3oBaTEIbHOMN
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITEJIbHO COCTaBIIATh IJIAH PEMICHUS MPOOJEMBbI ¢ YIETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM;

pacIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pPelleHHUE;
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OLICHMBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
00MacTax 3HaHWM, TMOCTOSHHO TOBBIIMIATh CBOW OOPAa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJA/IeTh HaBbIKAMM ITO3HABATEIbHOM pe(pIEKCUU KaK OCO3HAaHUS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peIEeKCUU IS OLIEHKH CUTYalluy, BEIOOpa BEPHOIO PELLICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEILEHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTUBBI M apTYMEHTHI APYTHUX IIPU aHAIIN3€E PE3YJIbTAaTOB IEATEIBHOCTH.

IIpunsTue cedst M APyrux:
IPUHUMATH ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATH MOTHUBBI U @pTYMEHTHI IPYTUX IPU AHATU3€E PE3YIBTATOB AEATECIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKU;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbie pe3ynabTaThl ocBoeHHs mporpammbl COO mo 6uonoruu Ha 0a30BOM
YpPOBHE BKJIOUYAIOT crenuduueckue s ydeOHoro mnpeamera «buonorus» HaydyHbIE
3HaHMS, YMEHUS U  CHOCOObI  JIGUCTBUH 1O  OCBOCHHMIO, HWHTEpPIpETAlUU
U TIpeoOpa3oBaHUI0 3HAHUM, BUABI JACSITEIBHOCTH MO TMOJIYYEHHUIO HOBOTO 3HAHUS W
MPUMEHECHUIO 3HAHUM B PA3JIUYHBIX YYEOHBIX CUTyallMsIX, a TaKXKe B peajbHbIX
KU3HCHHBIX CHUTYaIlUMsAX, CBS3aHHBIX C Owojoruedd. B mporpamme mnpeameTHbIC
pE3yNbTaThl IPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOT'O 3HAHMUSI
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HayyHOTO MHUPOBO33pPEHUS, O BKJIAJE POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
OWONOrOB B pa3BUTHE OWOJIOTHH, (DYHKIIMOHAILHON TPAaMOTHOCTH  YeJIOBEKa
JUTSL pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMUHOB U TMOHATUMN: KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsius), ypoBHEBas OpraHM3aIMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEIACHHE
(penpoayKuusi), HacJIeACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE u3Jaratb  OHOJOrMYecKHe Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LIEHTpalbHasl JOrMa MOJIEKYJIIpHOW OnoJiorun), 3akonsl (I'. Mennens,
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T. Moprana, H.J. BapunoBa) u ydenus (0 meHTpax MHOr00Opa3usi U MPOUCXOKICHUS
KylIbTypHBIX pacteHuit H.M. BaBuioBa), ompenensitTb TpaHUIBI MX MPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHE BJIaJ€Th METOJaMU HAy4YHOTO T[IO3HAHWS B OMOJIOTHU: HaOIIOJCHUE
W OMHCAHWE J>XHUBBIX CHUCTEM, TIPOIECCOB MW SBICHWUW, OpPraHW3allisi W IPOBEIACHHEC
OMOJIOTUYECKOTO OSKCIICPUMEHTA, BBIABIDKEHUE THUIIOTE3bI, BBISBICHHE 3aBHCHMOCTU
MEXIY WCCICIyeMbIMH BEIWYMHAMH, OOBSICHCHHE IOJYYCHHBIX pE3yIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHATHNA, TCOPUH M 3aKOHOB, YMEHHE JEJIaTh BBIBOJIBI
Ha OCHOBAHHH MOJYYEHHBIX PE3yIhTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC NPH3HAKH BHPYCOB, KIETOK IPOKAPHUOT
U DJyKapuoT, OJHOKJIETOYHBIX ¥ MHOTOKICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KIETKe, (OTOCHHTE3a,
MJIACTHYECKOTO | HEPTEeTUIECKOTO oOMeHa, XEMOCHHTE3a, MUTO3a,
Melo03a, OIUIOAOTBOPEHUS, Pa3MHOKCHHS, WHIWBHIYAIbHOTO pAa3BUTHS OpraHHU3Ma
(oHTOTEHER);

YMEHHE TIPUMEHATh TOJyYCHHBIE 3HAHUS I OOBSICHEHHS OWOJOTHYCCKUX
MIPOIIECCOB | SBJICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUHA B MIOBCETHEBHON JKU3HU
C IIeJTbI0 0OecTIeUeHHS 0€30TTaCHOCTH CBOETO 3/I0POBbS 1 3JI0POBBS OKPYKAFOIITNX JIFOJICH,
COOJIIOZIEHNsST HOPM TPaMOTHOTO TIOBEICHHUS B OKpPYXAIOMEeH MPUPOTHON Cpee,
MOHMMaHUE HEOOXOMUMOCTH HCITOJIB30BAHUS JOCTIKCHUHU COBPEMEHHOW OHMOJIOTHH U
OMOTEXHOJIOTHH JJIS1 PAIlHOHATILHOTO TPHUPO/IOTIOIB30BAHUS;

YMEHHUE peIIaTh JIEMEHTAPHBIC T€HETUYCCKUE 3aa4l Ha MOHO- U JTUTHOPHUIHOE
CKpEIIMBaHUE, CIICTUICHHOE HACleJOBAaHUE, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHUs TSI PECKa3aHus HACICIOBaHMSI PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOAThH MPaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

yMEHHUE  KPUTUYECKH  OILICHUBaTh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIepKaHMsI, BKIIOUYAIOIIYIO TICEBJIOHAYYHBIC 3HAHUS M3 PA3THMUHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOM HH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHaIbI),
OTUYECKHUE aCMEKThl COBPEMEHHBIX HCCIECIOBAaHMW B OHMOJIOTUHU, MEIUIIUHE,
OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIC MUCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
OMoOoTHYECKYI0 MH(POPMAIINI0O W3 HECKONIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIH30BATh
MOHSATUIHBIN anmapat OHMOJIOTHH.

[IpeameTHble pe3ysibTaThl  OCBOEHUsA  yueOHoro nmnpeamera  «buomorus»
B 11 Ky1acce 10JDKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIA OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI
MHpa U HAyYHOTO MHMPOBO33PEHHS, O BKJIAJE€ POCCHUICKUX W 3apyOeKHBIX YUEHBIX-
OMOJIOrOoB B pa3BUTHE OWONOrMH, (QYHKUUOHAIBHOM  TIPaMOTHOCTH  4YelIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;
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YMEHHE DPACKPBIBATh COJAEpKAHUE OWOJIOTHYECKUX TEPMHHOB W TOHSATHN: BUJ,
NOMyJsKsA, TeHO(GOHM, SBOJIONHUA, JBIXKYIIME CHIbl ((aKTOpbl) HBOJIOLUH,
MPUCTIOCOOJICHHOCTh  OPTaHWU3MOB, BHI000pa3OBaHME, JKOJOTHYECKHE (DAKTOpHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, 6uoreoieHos, ouocdepa;

yMEHHE Hu3JlaraTh OMOJIOTHYECKHe Teopuu (dBoironmoHHas teopus Y. JlapBuHa,
CUHTETHUYECKasi TEOpUs DBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO
cxonctBa K.M. bopa, uepenoBaHus TJIaBHBIX HANpPABICHUNM W IYTEH HBOJIOLHAH
A.H. CeseprioBa, yuenus o 6uochepe B.M. BepHagckoro), onpenensarb rpaHUIBI UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIAJACTh METOJaMH HAyYHOTO TIO3HAHUS B OWoOJOTUH: HAOIIOICHUE
U ONHCAHHUE J>KHUBBIX CHUCTEM, MPOIECCOB U SBICHUM, OpraHu3alds U MPOBEACHUE
OMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJBIKEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTU
MEXIy HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHCHHE IMOJIYYEHHBIX PE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATUNA, TEOPUH M 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHWH MOJYyYEHHBIX PE3yIhbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MTPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJISALMUMA, NPOAYLIEHTOB, KOHCYMEHTOB, pEIYyIEHTOB, OHOrEOIICHO30B U
IKOCHCTEM, OCOOCHHOCTH MPOIIECCOB: HACIEICTBEHHOW M3MEHUYHUBOCTH, €CTECTBEHHOTO
oT00pa, BUA000pa30BaHus, MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, IEUCTBUS IKOJOTUYECKUX
(GaKkTOpOB Ha OPraHW3MBI, TEpPEHOCa BEIISCTB W IOTOKA JHEPTUU B DKOCUCTEMAX,
aHTPOIIOTCHHBIX M3MECHEHHUI B YKOCHUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKHUX ITUKIIOB B Onocdepe;

YMEHHE TIPUMEHATH IIOJIYYEHHBIC 3HAHHWS JUIsI OOBSICHEHHS OHOJOTHYECKHX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUA B MOBCETHEBHON KU3HU
C IIeJIbI0 00ecTieueHust 0€30MaCHOCTH CBOETO 370POBbsI M 3I0POBBS OKPYKAIOLTUX JIFOJIEH,
COOJIIOJIEHNsST HOPM TPaMOTHOTO TIOBEJICHUS B OKpY)KAlOIIeH NPHUPOTHOU cpene,
MOHMMAaHUE HEOOXOAMMOCTH HCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
PaIMOHAIBHOTO TTPUPOOTIOIH30BaAHNS;

YyMEHHE pelaTh D3JIEMEHTApHBIC OMOJIOTHUYECKHE 3aJladd, COCTABJSATH CXEMBI
MEPEHOCa BEILIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUSA);

yYMEHUE BBINIOIHATH TAOOPATOPHBIE U MPAKTHYECKUE PabOThI, COOII0IaTh TpaBHIIa
pu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHHE  KPHUTUYECKH  OIICHWBaTh W  HMHTEPIPETHPOBATH  MHGOPMAIIHIO
OMOJIOTHYECKOTO COJIepKaHMs, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3TMYHBIX
HMCTOYHUKOB (CpeICcTBa MaccOBOW HWH(OpMAIMK, HAYYHO-TIOMYJSPHBIE MaTEpHAIIbI),
paccMaTpuBaTh ri00aabHbBIC AKOJIOTHYCCKUE MPOOIEMbI COBPEMEHHOCTH, (P OPMHPOBATH
M0 OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

yMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC M YCTHBIE COOOIIEHHUs, 00001as
OMoNIOTHYECKyI0 MH(POPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHBEIE BUJIBI JIEATEIILHOCTH
pa3aenoB U TEM [IporpammHoOe conepkanue
n/n 4acoB oOyJaronuxcs

y4eOHOTro MpeaMeTa

Tema 1. buosiorust kKak Hayka

1.1 | buonorus B cucteMe 1 buonorus kak nHayka. Csizu Ouosioruu PackpriBath cosiepkaHue TEPMUHOB U
HayK C OOIIECTBEHHBIMU, TEXHUYECKUMU U MOHSATUN: HAYYHOE MUPOBO33pPEHNE,
JIPYTUMHU €CTECTBEHHBIMU HayKaMH, Hay4Has KapTUHA MHUpA, HAYYHBIH METOL,
bunocodueii, peurueii, STHKOM, TUIOTE3a, TCOPUA, METOABI
3CTETHKOH U rpaBoM. Poss Gronorun ?{CCHGI{OBE‘HHH‘ .
. " KTEpU30BaTh OUOJIOTHUIO KaK HAyK
B QOPMHPOBAHHH COBPEMEHHOIT HAY4HOl | < AP AKTCPH30BA OJIOTHIO KaK HayKy,
€€ MECTO U POJIb CPENId IPYTUxX
KapTUHBI MUpa. CucteMa OUOJIOTUYECKUX
€CTECTBEHHBIX HayK. [lepeuncisaTe
HayK.
y paszesnbl OMOJIOTHH B COOTBETCTBUE
flje.mmcmp ‘"ﬁ’”' M ¢ 0OBEKTaMH U3yUYECHUS.
opmpemi: 1. lapsun, I'. Mennens, HasbiBaTh BaxHeWmme orpaciu
H. K. Konbuos, Jux. Yorcon n ®. Kpuk. | 6,650 ryyeckux snammit u 3a/1a4H,
Tabauywl u cxemol: «MeTOIBI TO3ZHAHUS crosiue niepey Guonorueii XXI B,
KUBOU IIPUPOIBI»
1.2 | Metozsl mo3HaHUS 1 MeTobl MO3HAHUS KUBOW PUPOIbI PackpsiBaTh coziep:kaHne TEpPMUHOB U

YKABOU IIPUPOJBI

(HabsroeHue, SKCIIEPUMEHT, OMMCaHUE,
U3MEpeHUe, Ki1acCu(pUKaIus,
MOJICTMPOBAHUE, CTATHCTHYCCKAS
00paboTKa TaHHBIX).

JHemoncmpayuu:

MOHATHUMN: HAYYHBIA METOJI, METOIbI
HCCJICIOBAHMS.

XapaKkTepu30BaTh OCHOBHBIE METOIbI
TTO3HAHUS)KMBOM IIPUPOJIBI: HAOII0ICHHE,
AKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
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Tabnuywl u cxemol: «METOABITIOZHAHUS
YKUBOW MPUPOJIBI».

Jlabopamopnsie u npakmuueckue
pabomol:

[IpakTrnueckas padora Ne 1.
«/cnosib30BaHuE Pa3IMYHBIX METOJ0B
IIPU U3YYEHUH OUOJIOTUUECKUX
0O0BEKTOBY

KJaccuuKanus, MOACTMPOBAHHUE,
cTaTucTU4eckas 00padoTKa JaHHBIX

HToro yacos 1mo TemMe

2

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alUs

2.1

buonornueckue
CHUCTEMBI, TPOLECCHI
Y UX U3YYEHUE

1

XKusble cucteMbl (OMOCUCTEMBI) KaK
MpeaMeT U3yUeHUs] OMOJIOTHH.
OTnuuue KUBBIX CUCTEM

OT HEOPTaHWYECKOU MPUPOBI.
CaoiicTBa OMOCUCTEM U UX
pazHoobOpasue.

VYpoBHM OpraHu3anuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUAHO-
KJIETOYHBI, OPTaHU3MEHHBIN,
MONYJISIITUOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OUO-T€OIEHOTHYECKUH),
Oounoc@epHbI.

Hayxwu, nuzyyatorniye OMocucTeMsl
Ha Pa3HbIX YPOBHIX OpraHU3AINH.
Hemoncmpavuu:

Tabauywl u cxemol: «OCHOBHBIE
IIPU3HAKY KU3HW», «Y POBHU

PackpbiBaTh coJiep’KaHUE TEPMUHOB U
MMOHSTHI: CUCTeMa, OMOJIOTHYCCKas
CHUCTEMA, BJIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKUBBIX CUCTEM,
0oOMEH BeIlIEeCTB, pa3MHOXKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTb,
W3MEHYUBOCTb, Pa3IPaXKUMOCTh,
SHEPro3aBUCUMOCTh, YPOBHU
OpraHU3alluy XU3HU (OMOCUCTEM).
XapakTepu3oBaTh MPUHIIUIIBI
OpraHu3aluyu OMOCUCTEM: OTKPBITOCTD,
BBICOKAs yIOPSAJI0YEHHOCTb,
CaMOpETyYJISILUS, UEPAPXUYHOCTD.
IlepeuncnaTh yHUBEPCAIBbHBIE CBOMCTBA
JKUBOTO: €JUHCTBO XUMHUYECKOTO
COCTaBa, Pa3IpakuMOCTb, IBUKECHHUE,
rOMeO0CTa3, POCT U Pa3BUTHE,
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OpraHU3alMH KUBOU PUPOABDY.
Mopens monexkynsl JJHK

HACJIEICTBEHHOCTD, H3MEHUNBOCTD,
ABOJIIONMS (MIPUCTIOCOOICHUE

K U3MECHSIOIIUMCS YCIIOBHSM).
[IpuBOANTH MPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHS OPTaHHU3AIUU U
CPaBHUBATH IMPOSIBJICHUS CBOMCTB
YKUBOT'O Ha Pa3HBIX YPOBHSX.
XapakTepru30BaTh OCHOBHBIC MPOIIECCHI,
MIPOTEKAOIMe B OMOCHUCTEMAX:
0OMEH BEIlIECTB M MPEBpaIlcHUE
DHEPTUH, CAMOBOCIIPOM3BEICHHE,
cCaMOPETYJISLINS, pa3BUTHE.
CoOmronath npasusia 6€peKHOTO
OTHOIIEHUS K KUBOW TIPUPOJIC

HToro yacos 1o TemMe

1

Tema 3. Xumuueckuii cCOCTaB M CTPOEHUE KICTKH

3.1

XMUMHUYECKUU COCTaB
KJIeTku. Boma n
MHHEPAJIbHBIE COJIA

1

XUMHUYECKHUHN COCTaB KJIECTKH.
XHUMHUYECKHE DIIEMEHTHI:
MAaKPOAJIEMEHTBI, MUKPOJJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OYHKIUY BOABI U MUHEPATbHBIX
BENIECTB B KiIeTKe. [lomnepxanne
OCMOTHYECKOro OajiaHca.
Hemoncmpavuu:

Juacpammul: «Pacnipenenenue
XUMHUYECKHUX DJIEMEHTOB B HE)KHBOM
npupone», «PacnpeneneHne XuMHUECKUX

PackppiBath copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUTIOJIb, BOAOPOIHBIE CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIECTBA.

JlokaspIBaTh €IMHCTBO JIEMEHTHOTO
CcOCTaBa Kak OJHO M3 CBOMCTB KHUBOTO.
PacnipenensiTh XUMUYECKHE SIIEMEHTHI
0 TPYIIIIaM B 3aBUCHUMOCTHU
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AJIEMEHTOB B )KMBOM IIPUPOIEY.
Tabauywvl u cxemwvr: «llepuognueckas
Ta0JIHIA XUMAYECKHUX DIIEMEHTOBY,
«CTpoeHHEe MOJIEKYJIBI BOABDY

OT KOJIMYCCTBCHHOI'O IPEACTABUTCIILCTBA
B OpPTraHU3MC; XapaKTCPHU30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BBISBISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCM MOJICKYJIBI XUMHUYICCKOI'O
COCIHMHCHUA U CTO Q)YHKHHHMI/I B KJICTKC

3.2 | benku. CoctaB u benku. CocTaB u cTpoeHne 6eIKoB. PackpbiBath copepkaHue TEPMUHOB U
CTpOCHHE OEIIKOB AMHMHOKHCIIOTBI — MOHOMEPHI OCITKOB. MOHSITUIA: OEJIKH, TOTUMEPHI, MOHOMEPHI,
Heszamenumeble 1 3aMeHUMBbIE AMUHOKHUCIIOTHI, IENTH/IHAS CBSI3b,
AMUHOKHCIIOTH. AMHHOKHUCTIOTHBIN MOJIUTICTITUT, ICHATYpaIusl.
COCTaB. YPOBHU CTPYKTYpBI OCITKOBOU XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, OpraHUYECKUX COCTUHEHUN;
TPETUYHAs U YETBEPTUYHAS CTPYKTYpa). | KIACCU(PHUIIUPOBATH UX IO CTPOCHHUIO
XYUMHUYECKHE CBOMCTBA OEIKOB. (rmoOynsipHbIe U GUOPUILISIPHBIE OCIIKH),
buonornueckue QyHKIuu 6€IKOB. MEPEUYUCIIATh U XapaKTepU30BaTh
Jemoncmpavyuu: GbyHKIIUU OEIKOB
Tabnauyvt u cxemwvl: «CTpoeHUe
MOJIEKYJIbI OeTKay.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOTIperapaThl
3.3 | ®epMeHTHI — depMeHTHI — OMOJIOTUYECKIE PackpriBath copepkanne TEPMUHOB U
OHoIOrHYecKHe KaTaJIn3aTOPHI. MOHSATUH: (hePMEHTHI, AKTUBHBIN IIEHTD,
KaTaJIn3aTOPBI Crpoenue (hepMeHTa: aKTUBHBIN IIEHTP, | CyOCTpaTHas cneun(UuIHOCTb,

cyOcTparHas crielu(puIHOCTb.
Kodepmentsl. Buramunsl.
OTnnuus pepMeHTOB

OT HEOPraHUYECKHUX KaTaJIu3aTOPOB.

Ko(epMeHTHI, OCTTKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

Yka3bIBaTh OTIUYUS (DEPMEHTOB

OT HEOPTaHWYECKHUX KaTaTu3aTOPOB.
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Hemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
depmeHTay.

Obopydosanue: 000pya0BaHUE
JUTSI TIPOBEJICHUST HAOIIOICHU,
U3MEpPEHUM, YKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

JlaGoparopHas padota Ne 1. «3yueHue
KaTATUTUYECKON aKTHBHOCTH
dbepMeHTOB (Ha MpUMEPE aMUIIa3bI
WJIM KaTajas3bl)»

OOBACHATDH POJIb PEPMEHTOB

B (YHKIIMOHHPOBAHUU JKUBBIX CHCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIHE,

B TIOBCEIHEBHOM JKM3HH YEIOBEKA

3.4

YrneBoanl. JInnnasl

VYrieBoibl: MOHOCaxapuibl (TIH0K034,
prbo03a u 1e30Kkcupu003a), Aucaxapuibl
(caxapo3a, JJakT03a) U MOJIKCaXapHIbl
(kpaxmaj, TJIMKOTEeH, 1eJITI003a).
buonornyeckue QyHKIIUN YIII€eBOIOB.
JIumuapl: TPUTITUTICPUIBI,
dbochomunubl, CTEPOUIbI.

IMunpodunsHO-THAPODHOOHBIE CBOWCTBA.

buonornyeckue GyHKIIMM JIUTUIOB.
CpaBHEHHE yTIIEBOJIOB, OCTTKOB U
JIMTIAIOB KaK UCTOYHUKOB SHEPTHH.
Hemoncmpayuu:

Tabauywl u cxemol: «YTICBOIBIY,
«JIunuasny.

Obopyoosanue.: 000pyIOBaHHE

PackpbiBath copepkanne TEPMUHOB U
MOHSATHUH: YTIIECBOIBI, MOHOCAXAPH/IHI,

T Caxapu/ibl, MOJINUCaxapuabl, TIIFOK03a,
pubo3a, ne3okcupudo3a, caxaposa,
JIAKTO3a, MaJIbT03a, IEeJITI003a
(keTyarTka), Kpaxmal, TITHKOTEH;
JUTTUBI, TPUTITUIEPHUIBI (GKUPBI, Macya),
dbochommnuabl, CTEpOUIBI.
XapakTepu30BaTh YIJIEBOIbI, JTUTTHIBI
KaK KJIAaCC OPraHuYECKUX COCAUHEHUM.
KnaccuduimpoBats yrieBoasl U TUTTUIBI
110 CTPOCHUIO; TIEPEUHCIIATh (PYHKITUN
YTJIEBOJIOB | JIUTIUIOB.

CxeMaTuyecku n300paxkaTb CTPOCHHE
MOJIEKYJI YTIE€BOAOB, TUMUIOB
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JUTSI IPOBEICHUST HAOTIOICHUH,
MU3MEPECHHM, SKCIIEPUMEHTOB

3.5 | Hyknennossie Hyxneunossie kucnorsl: JJHK u PHK. PackpeiBaTh conep:xkaHue TEPMUHOB U
KHCJIOThL. AT® Hyxiieornibl — MOHOMEpPBI MOHATUH: J€30KCUPUOOHYKIIEHHOBAS
HYKJIEMHOBBIX KHCIJIOT. CTpoeHue u kuciota (JJHK), pubonyknennoBas
¢bynaknuu JIHK. Ctpoenue u byHKIIMN kucnora (PHK), nykneorun,
PHK. AT®: ctpoenune u GyHKIIUH. MOJIMHYKJICOTUHAS 1IEITh
Jlemoncmpavyuu: (MOJIMHYKJICOTH]T), KOMILIEMEHTAPHOCT,
llopmpemuwi: [Ix. Yorcon, @. Kpuk, ¢bynkuuu [JHK (xpanenue u nepegada
M. Yunkunc, P. ®paskiuH. HACJIEJICTBEHHOW MH(POPMAIIKHU); BUJIBI
Tabauywl u cxemol: PHK (undpopmManronHas, TpaHCIOPTHAA,
«Hyxnennosbie kuciaotsr; JJHK», pubocomaibHas); aaeHo3uHTpudocdar
«buocuntes 6enkay, «CtpoeHue (AT®), makpospruyeckas CBs3b.
MoJieKyJiel ATD». XapakTepu3upoBaTh HyKJIEUHOBBIE
Obopydosanue: CBETOBOW MUKPOCKOII, KHCJIOTBI KAK XUMUYECKUE COCIMHEHUS U
MUKpOIpenapaThl HOCHTEJIN HACIEACTBEHHOM
uHdopmaIuu.
OTmeuaTh 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIenHOBbIX KucioT (JIHK,
PHK) u ATO.
CxemaTHuecku n300paxarb CTPOCHUE
HYKJICOTHU]IOB, MOJIEKYJT HYKJIEMTHOBBIX
kuciot, ATD
3.6 | Ucropus u MeTobI [uronorust — Hayka O KJIETKE. PackpbIBaTh cofepKaHue TEPMUHOB U

W3YUYCHHUS KIIETKHU.
Knerounas teopus

Knerounas teopust — mpumep
B3aUMOJCUCTBUS UaeH u (PakToB
B HAy4YHOM ITO3HAHUH.

ITOHATHM: KJIETKA, [IUTOJIOT S,
PAaCKpBIBATH COAEPKAHUE MOJIOKECHUN
KJIETOYHOMN TEOPHH.
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MeToapl u3y4eHUs KIETKH.
Hemoncmpayuu:

Ilopmpemui:

A. JleBenryk, P. I'yk, T. llIBaHH,

M. Inennen, K. bap, P. Bupxos.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KJIETOK;
PUCYHKHU ¢ MUKpOhOTOrpapusiMu

KJICTOK, ITOJYYCHHBIC C IIOMOIIBIO
CBCTOBOI'O U 3JICKTPOHHOI'O MHUKPOCKOIIa

[lepeuncnarh u XapakTepu30BaTh
OCHOBHBIC METO/IbI U3YICHUS KICTKHU:
(IpUTOTOBIIEHUE CPE3OB,

OKpaIIMBaHUE, MUKPOCKOTIMPOBAHHE,
HeHTpU(QyrupoBaHue, KyJIbTUBHPOBAHHUE
KJICTOK M TKQHEH )

3.7

Knerka
KaK [1eJI0CTHAasd
JKUBasg CUCTEMA

Kinetka kak 1enocTHas kxuBasi CUCTEMA.
OO6mre NpuU3HAKY KIETOK: 3aMKHYyTast
HapyxHasi MeMOpana, Mojekyibl JIHK
KaK T€HETUYECKUH amnmapar, CucreMa
cuHTe3a Oenka. TUmbl KIETOK:
AyKapuoOTHUYECKasi U MMPOKAPUOTHUUECKAs.
Oco0eHHOCTH CTPOCHUS
MPOKAPUOTUYECKOU KIIETKH.

Knerounas crenka 6akrepuii. CTpoeHue
AyKapuoOTUUYECKOU KeTkH. OCHOBHBIE
OTJIMYUS PACTUTEIBLHOM, )KUBOTHOU U
rpubHOM KieTku. [ToBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAsI CTCHKA,
TJIMKOKAIMKC, UX (YHKITUH.
[Tnazmaruueckas MeMOpaHa, ee CBONCTBA
U QYHKIUH.

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUN: KJIETKU (3yKapuoTHYeCKas,
MPOKApUOTUYECKAs ), TIIa3MaTUYECKAs
MeMOpaHa (T1a3MajieMMa), TIIMKOKAJIHKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTUBHBIN), 3HAOUUTO3 ((arouuTos,
MUHOIIUTO3), K301IUTO3, KJIETOYHas
CTEHKa, HYKJICOM/I.

CpaBHuBaTh MEX Ty CO00M
AYKapUOTUYECKHUE U MPOKAPUOTHUYECKHE
KJIETKH; OTMEYaTh CXOJCTBO U pa3Inyus
B CTPOCHMHU KJIETOK OaKTEepUd,
KUBOTHBIX, PACTEHUHN U TpHOOB
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Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHue
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
AKUBOTHOU KJIETKW», «CTpoeHUE
pacTUTENIbHOU KIETKW», «CTpoeHune
MPOKAPUOTUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIPENApAThl PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK

3.8

Ctpoenue
IYKAPUOTUYECKOMN
KJIETKU

[MuTonnasma u ee OpraHoU/IbI.
OnnoMeMOpaHHbBIE OPTAHOUIBI KJIETKHU:
OIIC, anmapar I'oybaKu, TU30COMBI.
[TonyaBTOHOMHBIE OPTraHOUbI KJIETKH:
MUTOXOHIPUH, TJIACTUIBI.
[IpoucxoxieHre MUTOXOHIpUI U
niactul. Bunael nminactu.
HememOpaHnHbIe OpraHOUIbI KICTKU:
prUOOCOMBI, KIIETOUHBIN IIEHTP,
HEHTPUOJIU, PECHUUKH, KI'YTUKHU.
OYHKIIMY OPTaHOUIOB KJIETKH.
Bxirouenus.

S npo — peryaTOpHbIN UEHTP KIETKH.
Crtpoenue siapa: saepHast 000J1049Ka,
KapUOILIa3Ma, XpOMATHH, SAPBIIIKO.

PackpsiBaTh conepskaHue TEPMUHOB U
MOHATHUH: IUTOIIa3Ma, OPTAHOU/IBI,
sHorazMaruaeckas cethb (J11C),
anmapat [ oJIbKH, TM30COMBI, BAKYOJIb,
MHUTOXOHIPHH, IJIACTUABI (XJIOPOILIACTHI,
XPOMOIIJIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KJICTOUHBIH
IEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIFOUCHUS, SAPO, sAepHas
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
SIIPBIIITKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHUE DYKAaPUOTHISCKOU
KJICTKH 110 U300PKCHUSIM H

Ha MUKpOTIpenaparax;
KJIaCCU(DHIIMPOBATH OPTaHOMIbI
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XpomocoMmbl. TpaHCTIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk,

T. llIBann, M. Ilnennen, K. bap,

P. Bupxos.

Tabauywl u cxemol: «CTpoeHUE
AYKapUOTUUYECKOU KIETKN», «CTpoeHune
KABOTHOM KJIETKN», « CTpOEHUE
PacTUTENIBHOU KIETKW», «CTpoeHne
MIPOKAPUOTUUYECKON KIIETKIY,
«Crtpoenue saapa KIETKN.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKPOIIpEnapaTbl PpaCTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnvie u npakmuueckue
pabomur:

JlaGoparopHas pabota Ne 2. «M3yueHue
CTPOCHHUSI KJIIETOK PACTCHUH, )KUBOTHBIX
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpONpenaparax U X OnrCcaHue»

B 3aBUCUMOCTH OT OCOOEHHOCTEMN HX
CTpoeHus (0THOMEMOpaHHbIE,
nBymMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKIIUU KaXKOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SIAPO KaK
MECTO XpaHEHHUs, rnepenayu (yIBOeHHUE
XpPOMOCOM) U peann3aluu
(TpaHCKpHUILIKS) HACIEICTBEHHON
UH(GOpMaIIUU KIETKH.

[lepeunciATh U ONUCHIBATH KOMIIOHEHTBI
aqpa 1 ux QyHKIIHH;

CxemMaTH4HO U300paXkaTh CTPOCHUE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJOTUUECKOE 3HAUCHHE
TPAHCIIOPTA BEILECTB B KJIIETKE

HToro yacos no teme 8

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH

4.1 | OOMeH BemIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpriBaTh conep:xkaHue TEPMUHOB U
[InacTrueckuii Accumuitsanus (TIacTU4eCKuil 0OMEeH) MOHSATUH: OOMEH BEIIECTB U
oOmeH. DOTOCHUHTES. U JTUCCUMIIISIIIUS (DHEPTETUUYECKUM MpeBpallleHue SHeprur (MeTadoIu3M),
XeMOCHHTE3 00OMeH) — JIBE CTOPOHBI €IUHOTO ACCUMIJISALUS, TNIACTUYECKUI OOMEH,
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npolecca Meradonu3mMa. Poib 3akoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B OHMMaHUM MeTadonu3Ma. Turbl
oOMeHa BEIIeCTB: aBTOTPO(PHBINA U
rereporpodubiii. Posb pepmenTon
B 0OMEHE BEIIECTB U MPEBPALICHUU
JHEpruu B KieTke. POTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocuntesa. Peakuuu porocunTesa.
DddhexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emJe. BnusHue ycinoBuii cpeibl
Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIICHHUSI
€ro MPOJAYKTUBHOCTH Y KYJbTYPHBIX
pacTeHUN.

XeMOCHUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEMOCHUHTE3a
JUIS1 KU3HU Ha 3emuie.
Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.
Tabauywl u cxemwvl: «XITOPOILIACTY,
«DOTOCUHTES)

JUCCUMUJISILUSA, SHEPTETUYECKUA OOMEH,
dboTocunTe3, POTONINU3,
dhochopunupoBanue, MEPeHOCUNK
IIPOTOHOB, XEMOCUHTE3.

OnuceiBaTh (HOTOCUHTES, MPOLECCHI,
MpOTEKAIoUUe B CBETOBOM U TEMHOBOM
daze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/y IOTJIOIEHNEM COJIHEUHON
SHEPrUU XJIOPOPHUIIJIOM U CHHTE30M
Monekyna ATO.

CpaBHMBaTh UCXOJIHBIC BEIIIECTBA,
KOHEYHBIC MMPOYKTHI U YCIOBUS
MIPOTEKAHUS PEAKIIMKA CBETOBOU U
TEMHOBOH (ha3bl (HOTOCHHTE3A;
CpaBHuBaTh (OTOCUHTE3 U XEMOCUHTES.
OueHuBath 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JJIs )KU3HU Ha 3emile

4.2

DHepreTuyecKui
obmeH

DHEpPreTHUeCcKuii 0OMEH B KJICTKE.
PacmiensieHue BemecTB, BuIJICJICHUE U
AKKYMYJIUPOBAHUE SHEPTHUU B KIIETKE.
DTarnbl S3HEPreTUYecKoro ooOMeHa.
I'mikonus. bpoxeHnne u ero BUIbIL.

PackppiBath copepkanne TEPMUHOB U
MOHSITUH: PHEPTreTUYECKU OOMEH,
TJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEHHE,
CIIUPTOBOE OpOXKEHUE, OUOJIOTUUECKOE
OKHUCJICHHUE, KIIETOYHOE JIbIXaHUE,
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Kucnoponnoe okucnenune, nim
KJIETOYHOE JbIxaHue. OKUCIUTEIbHOE
dbochopunupoBanue. IPHEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.
Hemoncmpayuu:

Tabnuywl u cxemoi.: « TUIIBI TUTAHUSY,
«Metabonu3m», « MUTOXOHIPU,
«HEPreTUYECKU 0OMEH

JTUCCUMUTISTINS, (DEPMEHT.
XapakTepu3oBaTh OOMEH BELIECTB U
MpeBpalleHUe SHEPTUH (META00IIN3M)
KaK OJIHO UX CBOMCTB HUBOTO.
[lepeuncnarb 0cOOEHHOCTH
TUTACTUYECKOTO U SHEPTETHUECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXTy HUMHU.

Paznuuate TUIEI OOMEHa BEIEeCTB

B KJIETKE: aBTOTPO(HBIN U
reTepoTpOodHBIN.

OnuceIBaTh ATAbl SHEPTETUUECKOTO
oOmMmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

Y CPaBHHMBATh UX MEXKIY COOOM.
XapakTepu30BaTh PEeaKINK TITUKOIN3a,
OpOKEeHMS, KJICTOYHOTO JBIXaHUS;
BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC
CBSI3U MEXTY TJIMKOJIU30M, KJIETOUHBIM
JIBIXaHUEM U CUHTE30M MoJieKys1 ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKHUCIOPOTHOTO U KUCIOPOTHOTO
HTATNoB

4.3

buocunTes Oenka

Peaknuu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmanus u JHK.
Peanuzanus reseTnueckou
uH(popMaIK B KIIETKE.

PackpriBaTh cojiep:kaHre€ TEPMUHOB
U NOHSATHUHU: T€H, TCHETUYECKUU KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIILIUA,
TPAHCIALMS, KOJIOH, aHTUKOJIOH,
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I'eneTnyeckuil KOJ ¥ €ro CBOMCTBA.
TpaHCKpHUIILIUS — MATPUYHBIN CUHTE3
PHK. Tpancnsauus — OuocuHTe3 Oenka.
Oransl Tpancianuu. Kogupoanue
aMHUHOKuCJ0T. Posib pubocom B
OonocuHTe3e Oenka.

Jemoncmpavyuu:

Ilopmpemuwi: H.K. Konbos.

Tabauyer u cxemvt: «Ctpoenue JJHK»,
«CtpoeHnue U PyHKIIMOHUPOBAHHUE TCHAY,
«Cunres 6enkay, «Pemmukanus JTHK»,
«['eHeTHYECKUM KO .

Obopydosanue: MOEIN- ANIUTUKAIIAN
«¥Y nBoenne [IHK u TpanCkpunums,
«bunocunTes Oekay

pubocoma, IIeHTpalibHas J0TMa,
MOJICKYJIIpHAst OMOJIOTHSI.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJla (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCAIbHOCTD,
HEIEePEKPHIBAEMOCTh, HETIPEPHIBHOCTD ).
OnuchIBaTh ATaIbl peaiu3aluu
HACJIEICTBEHHOM UH(OPMAIIUHU B KIIETKE.
CpaBHHBaTh pPEaKITUH MAaTPUIHOTO
cuntesza mosiekysn PHK u 6enka B kiieTke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BHUPYCBI

Hexknerounsie (opMbl )KU3HU — BUPYCHI.
Hcropus OTKpbITHSA BUPYCOB

(. Y. UsanoBckuit). OcobeHHOCTH
CTPOEHMS U KU3HEHHOTO IUKJIA BUPYCOB.
bakrepuodaru. boneznu pactenui,
KUBOTHBIX U YEJIOBEKA, BBI3BIBAEMBIE
BUpycaMu. Bupyc ummyHoaeduumra

yenoBeka (BUY) — Bo3oynutens CITN/a.

OOparHast TpaHCKPHIIIIHS, PeBEpTa3a u
unTerpasa. [Ipodpunakruka
pacipoCTpaHeHUs] BUPYCHBIX
3a00JIeBaHUM.

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: BUPYC, BUPYCOJIOTHUSA, KaIlCUI,
O6akTepuodar, BUpyc UMMYyHOe(HUIIUTA
yesioBeka (BUY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJICTOYHYIO (pOpMY KHU3HU;
OCOOEHHOCTH CTPOCHUS U
KHU3HEACSITEILHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBINA IUKI BUPYCOB
UMMYHOC(PUINTA YEIOBEKA; pa3IniaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
MO03aukn), 6aktepruodar, BUY.
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Hemoncmpayuu:

Ilopmpemuwi: JI. 1. IBaHOBCKUI.
Tabauyvt u cxemvi: «BUpych»,
«bakrepuodarm»; «CrpoeHue u
*Ku3HEeHHbIN nuKI Bupyca CITN1a,
O0aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; marHuTHas Moje/b-anmiiKaIus
«CTpoeHue KIETKI»

OOOCHOBBIBATH U COOJIOIATh MEPHI
pO(UIAKTUKN PACTIPOCTPAHCHHSI
BHUPYCHBIX 3a00JIeBaHUH
(pecniupaTopHBbIe, KEITYA0IHO-
KHIIICYHBIC, KJICIIEBOH dHIEhaHT,
BUY-undexius)

Hror

O 4aCOB I10 TEMC

6

Tema 5. PasMHoOkeHHe U HHANBUYAJbHOE PAa3BUTHE OPraHM3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MuTo3

1

KneTo4nslit UK, WK KU3HEHHBIN [TUKIT
knetku. MaTepdasza u MuUTO3.
[Iponeccol, mpoTtekatoire B uHTepdase.
Penukanus — peakuusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIOWIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonornueckre OCHOBBI PA3MHOKECHHUS
Y UHJMBUAYAJILHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOIAIINE HA PA3HBIX CTAIUSIX
MHTO3a. bHOIOTMYECKHI CMBICTT MUTO3A.
[Tporpammupyemast ruGeshb KIETKA —
arornTo3.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSATUI: KJIETOUHBII LUK, MHTep(da3a,
penyIUIMKaLIHS, XpPOMOCOMa, KAPUOTHIL,
rarJIONIHBINA, TUTIJIONIHBINA
XPOMOCOMHBINA HA0Op, XpOMATH/IBL;
MUTO3 €ro craguu: mpodasa, metadasa,
anadasa, Tenodasa.

OnuchIBaTh KU3HEHHBIN [IUKIT KIIETKU;
MEPEUUCIIATh U XapaKTepU30BaTh
MEepUOAbl KIETOUYHOTO [HUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuchIBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE€ HA0OPHI KJIETOK.
CpaBHUBATH CTaAUU MUTO3A.
Pa3nnuate Ha MUKponpenaparax
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Hemoncmpayuu:

Tabauywl u cxemwvi: «KIeTOUHBIN TUKID,
«Pernmukanus [IHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeTb-anTIuKaIus «JleneHue KIeTkny;
mozens JIHK.

Obopyodosanue: CBETOBOH MUKPOCKOI U
Mukponpenapat «Kapuokunes B KieTKax
KOpELIKA JIYKa».

Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopHas padota Ne 3.
«Habmroienne MUTO3a B KJIETKaX
KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKPOIIPETapaTax»

Y PUCYHKAX CTaJINA MUTO3A.
PackppiBaTh OMOJIOTMYECKHUIT CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOKEHUSA
OpraHu3MOB

®opMbI pa3MHOKEHUSI OPTAHU3MOB:
0ecroJioe U MoJoBoeE.

Busl Oecrionoro pa3MHOXKEHHUS:
JIeJICHUE HAJIBOE U MOYKOBaHUE OTHO-
Y MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHuUeE,
BETeTaTUBHOE PA3MHOKEHHE.
HckyccTBEHHOE KIOHHUPOBAHUE
OpraHu3MOB, €T0 3HAYCHHE

g cenexumm.

[TosoBoE pa3MHOXKEHUE, €r0 OTIUYUS
oT Gecrooro.

Jemoncmpayuu:

PackpsiBaTh conaep:kaHue TEPMUHOB
Y MOHSITUI: pa3MHOXKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMEThI),
ANIEKIIETKA, CIEPMATO30H/l, 3UT0Ta,
JIeJIEHUE HAJIBOE, IOYKOBAHUE,
CHOPYJIALMS, (parMeHTalus,
BEr€TaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE pPa3MHOKEHHE, ONIbLIICHUE,
JIBOMHOE OIJIOJIOTBOPEHHE, MTOJIOBHIE
JKeJe3bl, CCMCHHUKH, SIMUYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpPEHHEE).
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Tabauysr u cxemvt: «POPMBI
Pa3MHOKEHUS OPraHUu3MOBY, «JIBoliHOE
OIJIOZIOTBOPEHUE Y LIBETKOBBIX
pacTeHun», «/leenue KieTku
Oaktepun», «BereratuBHOE
Pa3MHOXKEHUE pacTeHuin», «CTpoeHue
MOJIOBBIX KIIETOK»

XapakTepru3oBaTh 0COOCHHOCTH

¥ 3Ha4YeHHE OECTIOJI0r0 1 TI0JIOBOTO
CIIOCOOOB Pa3MHOKCHHUS.

Briaensate BB O€CTIONoro
Pa3MHOKEHUST; BBISBIISTH B3aUMOCBSI3H
Mex1y hopMaMu U CriocodaMu
Pa3MHOXEHUS, U X OHOJIOTHIECKUM
3HAYCHHUEM.

Bnangets npuémamu BereTaTUBHOTO
Pa3MHOXEHUS KYJIbTYPHBIX paCTCHUI
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJOBBIC KICTKH:
STUTIEKJICTKH, CTICPMATO30HU/IbI;
BBISIBIIATH OCOOCHHOCTHU

UX CTPOCHUS

5.3

Metios

Meiio3. Cranuu meiio3a. [Ipouecchl,
IIPOUCXOAIINE HA CTAAUAX MEN03a.
[ToBeneHne XxpoMOCOM B MENO3€E.
Kpoccunrosep. bruosornyeckuii CMbICI
Y 3Ha4YECHHUE MEN03a.

Hemoncmpavuu:

Tabnuywl u cxemol. «JleneHue KICTKN,
«Menos».

Obopyoosanue: moaens JIHK;
MarHuTHasE MOJC/Ib-alIUIMKAIUS
«JleneHune KIeTKm»

PackpbiBaTh cojiep:KaHNE TEPMUHOB U
MOHATUM: MEH03, KOHBIOT AU
XPOMOCOM, TIepeKpECT (KPOCCHHTOBED)
XPOMOCOM, TaMETHI.

XapaxkTepuzoBaTh MeH03 Kak Crloco0
KJIETOYHOI'O JICJICHMS, ONIUChIBATh MEI03
10 CTaJUsIM; CPAaBHUBATh CTAJIMU MEM03a
1 MHUTO34.

Paznuuarhs Ha pUCyHKax CTaauud MEno3a;
PacKphIBaTh OMOJIOTMYECKOS 3HAUCHUE
Meno3a
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5.4

Oo6pazoBanue u
Pa3BUTHE MOJOBBIX
KJIETOK.

I"amerorenes — mporiecc 06pa3oBaHUs
MOJIOBBIX KJIETOK Y )KUBOTHBIX.
TTosoBEIE KeJe3bl; CEMEHHUKU U

PackpsiBaTh cojiepkaHuE TEPMUHOB U
MOHSITUI: TAMETOT€HE3, CIIEPMATOTECHES,
OOTE€HE3, CIIEPMATO30M /I, AKPOCOMa,

OniogoTBOpEHKE auyHuku. OOpa3oBaHNe U Pa3BUTHE SAUIEKIIETKA, TOJIIPHBIE TEIbIIA.
MOJIOBBIX KJIETOK — FaMeT (CIepMaTo30u/l, | XapaKTepru30BaTh 0COOCHHOCTH
AUIEKIETKA) — CIIEpMATOreHE3 U raMeToreHe3a y >KMBOTHBIX U €0 CTaJIUH;
ooreHe3. OCOOEHHOCTH CTPOECHHUSI MOJIOBBIE KJIETKH KUBOTHBIX U OTHCHIBATH
AUIEKIETOK U CIIEPMAaTO30UI0B. IIPOLIECC UX PA3BUTHA.
OmonotBopenue. [lapTenorenes. CpaBHHBAaTh CIEPMATOT€HE3 U OOTCHES.
Hemoncmpavuu: OnuceIBaTh OMIOOTBOPEHNUE,
Tabnuywl u cxemvr: «IIpsiMmoe u HenpsiMoe | OMOIOIHYECKOE 3HAYEHHE
paszBuTHe», «'ameToreHes OIIOIOTBOPEHUS
y MJICKOTIMUTAIOIINX U YEJIOBEKa.
Obopyodosanue: moneib MeTada3zHOM
XPOMOCOMBI, MUKPOCKOTI,
MUKponpenapatbl «CriepMaTo30U/IbI
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MJIEKOTTUTAIOLLET 0.
Jlabopamopnsie u npakmuueckue
pabomeur:
JlabopatopHas pabota Ne 4. «3ydyenue
CTPOCHUS TMOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpernapaTax
5.5 | UnpuBuayanbHOE NunuBuayanbHoe pa3BuTHe (OHTOreHE3). | PackpbiBaTh coepkaHne TEPMUHOB
pa3BUTHE OMOpuOHaIbHOE Pa3BUTHE Y TIOHSTHI: OHTOT€HE3, SMOPUOTEHE3,
OpraHu3MOB (amOpuoreHes). DTarbl SIMOPHUOHAIBHOTO | 3UTOTA, ApoOJieHne, 0J1aCTOMEPHI,

Pa3BUTHA Y ITIO3BOHOYHBIX JKUBOTHBIX!

MopyJia, 61acTyJsia, 61acTOIEb,
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IpobIieHue, racTpyJIslus, OPraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TIpsIMoe (JTMYMHOYHOE).
Brnusinue cpeapl Ha pa3BUTHE
OpraHu3MOB; (PaKkTOpbl, CHOCOOHBIE
BBI3BIBATh BPOXKJICHHBIC YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3
[[BETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaIuy Pa3BUTHSL.

Jemoncmpavyuu:
Tabnuywl u cxemor: «OCHOBHBIE CTAIUH

OHTOreHe3a», «IIpssmoe u Henpsimoe
pasBuUTHE», «/{BOMHOE OIIOAOTBOPEHUE
y LIBETKOBBIX PACTEHUI»

racTpyia, HeWpysa, OpraHOTeHeE3;
3apOABIIIEBbIE JINCTKU: KTOJIEPMa,
Me30/IepMa, SHTOJEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: TIPSIMOE
U HeTIpsAAMOe (TUYMHOYHOE); MeTamop(do3,
Meracropa, MUKpOCIopa, bIUIbIIEBOE
3€pHO, CIIEPMHH, 3aPOJIBIIIEBBIN MEIIOK,
JIBOMHOE OIJIOJIOTBOPEHHE.
Onpenensats 3Tanbl SMOPUOHATIEHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaX H
npenaparax u OMUChIBaTh MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBaTh EPUOIbI OHTOTEHE3A;
PSAMOE M HEMPSAMOEe (JIMIMHOYHOR)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOJIBIIITHN YeIOBEKA U JPYTHX
XOPIOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTPHUIIATEIHLHOE BIUSIHUE aJIKOTOJIA,
HUKOTHHA U JAPYTHX TEPATOTEHHBIX
(hakTOpOB Ha pa3BUTHUE 3aPOIbIIIIA
YeJIOBEKa.

OnuceIBaTh MPOIIECC ABOMHOTO
OTIOIOTBOPEHMS Y IIBETKOBBIX
pacTeHui

HToro yacos 1mo teme
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Tema 6. HacsieAcTBEHHOCTb M U3MEHYUBOCTH OPraHU3MOB

6.1 | I'eneTuka — Hayka 1 [IpeameT u 3a1a4u TEHETUKHU. PackpbIBaTh cofepkaHue TEPMUHOB U
O HacleACTBEHHOCTH Ponp muTonmoruu u sMOpHOIOTHI MOHSITUIA: T€H, TeHOM, T€HOTHII, (DEHOTHII,
Y U3MEHYUBOCTHU B CTAaHOBJICHUM T'€HETUKH. Bkias XPOMOCOMBI, aJlJIeIbHbIE TE€HBI (aJUIeIN),

POCCHICKHUX U 3apyOEkKHBIX YUCHBIX B rOMO3HI0Ta, F€TEPO3UT0Ta,
pa3BUTHE TE€HETUKH. METOAbI TEHETUKH | TOMHHAHTHBIN MTpH3HaK (TeH),
(rubpua0IOTNYECKUil, pelLeCCUBHBIN MPU3HAK (T€H), YUCTas
[IUTOT€HETUYECKUM, MOJIEKYJIIPHO- JUHUS, THOPHUI.

TE€HETUYECKHUI). [lepeuncnarh u XxapakTepu30BaTh
OCHOBHBIE T€HETUYECKHE ITOHATUS. METO/Ibl TEHETHKHU: THOPUIOJIOTUYECKHIA,
['eneTnyeckas CHMBOJIMKA, [IUTOT€HETUYECKUM, MOJIEKYJISIPHO-
HCIIONTb3yeMas B CXeMaX CKPCIIMBAHUMA. | FTeHETHYECKUI; JOMUHAHTHBIE U
Jlemoncmpayuu: pPELECCUBHBIE IPU3HAKHU PACTEHUHN U
Ilopmpemuwi: I'. Mennens, T. Mopras, KUBOTHBIX.

H. U. BaBunos, C. C. UeTBepukKos, ITonp30BaTHCS TEHETUUECKOU

H. B. Tumodees-Pecosckuii. TEPMHUHOJIOTHEN U CUMBOJIMKOU
Obopyoosanue.: MOJENb- allITAKALIS JUIS1 3aITUCU TEHOTUITUYECKUX CXEM
«MoHOTHOpUIHOE CKPEIIMBAHUEY, CKpEIIMBaHUs

repbapuii «I'opox moceBHOW»

6.2 | 3akoHOMEpHOCTU 1 3aKOHOMEpPHOCTH HaclIeJOBaHUs PackpbiBaTh cofepkaHue TEPMUHOB
HACJIeI0BaHUS MPU3HAKOB, YCTAHOBJICHHBIC Y TIOHSATUN: MOHOTHUOPHIHOE
MIPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpelrBaHue, QCHOTUITHYECCKUC
Mounorubpuaxoe CKpelllMBaHue. 3aKOH eAMHO00pa3us IpyNIbl, THOPUIOIOTMYECKUN METOI,
CKpELIMBaHUE ruOpUI0B NIEPBOTO MOKoJaeHus. [IpaBuio | yucTeie TMHUU, JOMUHUPOBAHUE TCHOB

JOMUHHUPOBaHUS. 3aKOH paCILEIIIICHUS (mOJTHOE, HETOJIHOE), PaCIIEIIEHUE
OpU3HAKoB. [ Mnores3a 4UCTOTHI ramMer. B IOTOMCTBE.
[TonHOE 1 HEMOJIHOE JOMUHUPOBAHUE. OnuceIBaTh METOUKY MPOBEACHUS
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Jemoncmpayuu:

Iopmpemuwi: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUIHOE
CKpEILUBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBa», «3aKOH PacUICIUICHUS U €r0
LIUTOTCHETHYECKasi OCHOBa», «3aKOH
YHUCTOTHI TaMET.

Obopyodosanue:

MOJIeTu-anIuKauu « MoHoruopuHoe
CKpenuBanue», «Henomnoe
JTOMHHHUPOBaHUE», repoapuid «I'opox
ITIOCEBHOM»

I'. MeHiesiemM ONBITOB T10 U3YYEHUIO
HACJIEIOBAHMSI OJTHOM Maphbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackppiBaTh copepkaHre 3aKOHOB
eauHo00pa3usi THOPHUIOB IMEPBOTO
MOKOJICHUS ¥ 3aKOHA PACIICTIIICHHS.
OOBIICHATH TUIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMBl MOHOTHOPHTHOTO
CKpeNIMBaHus, OOBICHSITH €TO
ITUTOJIOTHYECKUE OCHOBHI M peIIaTh
TCHETHYECKHUE 3a]1aun

Ha MOHOTHOPUJIHOE CKPEIIMBAHUE

6.3

JurubpuaHoe
CKpEIIMBaHUE.

3aKOH HE3aBHUCUMOI'O
HAacJIeJOBaHUS
MPU3HAKOB

JuruOpuaHoe ckpeluBanue. 3aKoH
HE3aBUCHMOT0 HACJIEAOBAHUS
npu3HakoB. [{[uTorenernueckue OCHOBBI
JUTHOPUIHOTO CKPEIUBAHUSI.
AHaIM3Mpyronee CKpeuBaHue.
Hcnonb3oBaHne aHATM3UPYIOLIETO
CKpEILUBAHUSA JIJIs1 ONIPEACIICHUS
Ire€HOTHIIa OCOOU.

Hemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauysl u cxemot: «JlurudpuHOe
CKpeluBaHuey, «Llutonornyeckue
OCHOBBI IUTUOPUTHOTO CKPEIIMBAHUS.
Obopyoosanue.: MOJENb- alTUTAKATIS
«JlurubpusiHoe CKpelmBaHue)

PackpriBath conepxaHue TEPMUHOB U
MOHSTUH: JUTUOPUIHOE CKpELTUBaHUE,
AHAIM3UPYIOIIEE CKPEIIMBAHUE.
OnuceiBath onbITE I'. Menaensa

M0 U3YYEHUIO HACJIEAOBaHUA JIBYX ap
MIPU3HAKOB Y TOpOXa MOCEBHOTO.
PackpsiBaTh conep:kaHue 3aKoHa
HE3aBUCUMOTO HaCJIe0OBaHUs IPU3HAKOB.
IIpumeHITP MATEMATUYECKUIN PACUET

C IOMOIIIBIO METO/1a IEPEMHOKEHHS
BEPOSATHOCTEN U 3aMKUCh C TTOMOUIBIO
(hEHOTUITMYECKUX PATUKATIOB
pacuierieHus MPU3HAKOB Y MOTOMKOB
1o ()SHOTHITY U TCHOTHUITY.
3anuceiBaTh CXEMbl AUTUOPUAHOTO
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CKpEIMBaHUs, OOBSICHITH €TO
LIATOJIOTUYECKUE OCHOBBI U PEIIAThH
TeHETUYECKHUE 3a7aui Ha TUTHOPUIHOE
CKpeIlBaHue

6.4

CueruieHHoe
HaCJICIOBAHUE
MIPU3HAKOB

CueruieHHOE HaclleIOBaHUE TPU3HAKOB.
Pabota T. MopraHna 1o cuerieHHOMY
HaclieJoBaHuio reHoB. Hapyienue
CLEIICHUS TEHOB B PE3yJIbTaTE
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOpUs
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpavyuu:

Ilopmpemuwi: T. MopraH.

Tabnuywvl u cxemol.: «KMeros»,
«I"'eHeTHYECKHE KapThl PACTCHUI,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoaelicTBre ajUIeIbHBIX TSHOBY.
Obopyoosanue. MUKpoIIpenapaT
«po3oduna» (Hopma, myTaruu Gopmbl
KPBUIBEB U OKPACKHU TeJia), MUKPOCKOTI,
Mozenb-anmnkanus «llepexkpéct
XPOMOCOMY.

Jlabopamopnvie u npakmuueckue
pabomeur:

JlaGoparopHas padota Ne 5. «3yueHue
PE3yIbTATOB MOHOTHOPHTHOTO

U IUTUOPUIHOTO CKPEUIUBAHUS

PackpeiBaTh conep:kaHue TEPMUHOB U
ITOHATHN: CLEIJIEHHOE HACIICIOBAHNE
MPU3HAKOB, PEKOMOUHAIMS T'€HOB,
F€HETUYECKUE KAPTHI XpPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU T€OPUHU
HacnencTseHHocTH 1. Moprana;
PacKphIBaTh CoJiepKaHUE pabOThI

T. Moprana 1o CluerieHHOMY
HAaCJICIOBAHUIO T€HOB U TPUYUHBI
HapyILIEHUs CUEIIJICHUSI MEXAY TeHaMu.
3anuchIBaTh CXEMbl CKPEITMBAHUS

IIPY CLEIICHHOM HACJIEI0BAHUH,
OOBSCHSATH MPUINHBI PEKOMOUHAITUN
T'€HOB, ONPEAEIATh YUCIIO TPy
CUEIJICHUS T€HOB; PelllaTh T€HETHYECKUE
3a/1a4M HA CLIETUIEHHOE HACJIEA0BaHUE
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y Ip030¢uIIsl Ha TOTOBBIX

MUKPOIIPETIApaATAX»

6.5 | ['ereruka mona. I'enernka nosna. XpoMOCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB U
Hacnenosanue onpeaeneHue noja. AyTocoMbl U MOHSATUM: XPOMOCOMHBII HA0Op,
MIPU3HAKOB, MIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHBIE U | ayTOCOMBI, IIOJIOBBIE XPOMOCOMBI,
CLEIUICHHBIX C MOJIOM reTepOraMeTHbIC OPraHU3MBI. TOMOTaMETHBIN MOJI, TeTepOraMeTHbBIN

HacnenoBanue npu3HakoB, CIEIUICHHBIX | IOJI, CUEIJIEHHOE C MTOJIOM HACJIEI0BAaHUE
C IIOJIOM. MIPU3HAKOB.
Hemoncmpayuu: OOBICHATH ITUTOJIOTMYECKIE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma ONPEACIEHUS
H.. Basuios. 10JIa Y pa3jIU4YHbIX OPTaHU3MOB.
Tabauywl u cxemol: «I'eHeTrka monay, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEA0BAHUA, HAaCJIEJOBaHUS IPU3HAKOB, CLEIIIEHHBIX
CUEIUIEHHOTO C moJiom», «KapuoTtumsl Y HE CLICTUICHHBIX C MojioM. PemmaTh
YeJIoBeKa U JKUBOTHBIX) Tr€HETUYECKHUE 33/1a4d HA HACJIEI0BAHUE
CUEIJICHHBIX C TI0JIOM MTPU3HAKOB

6.6 | I3MEeHYHBOCTD. N3MeHunBOCTh. BHUIbI N3MEHYMBOCTH: PackpwiBaTh conepkaHue TEPMUHOB U
HenacnencrBeHnHas HEHACJIeICTBEHHAs! U HACJIEICTBEHHAS. MOHATHUIN: U3BMEHYUBOCTb,

U3MEHYUBOCTD Ponb cpennl B HEeHACTIECTBEHHOM HACJIEICTBEHHAs! U3MEHYUBOCTb,

U3MEHYUBOCTH. XapAKTEPUCTUKA
MOJAU(PUKALUOHHON N3MEHYNBOCTH.
BapuauuoHnHbIi psx v BapualMOHHAas
KpuBas. Hopma peakuuu npusHaka.
KosinuecTBEeHHBIE U KAYE€CTBEHHBIE
IIPU3HAKU U UX HOPMA pEaKIUU.
CaoiicTBa MOIU(UKALIMOHHON
U3MEHYUBOCTH.

HEHACJEICTBEHHAs! N3MEHYNBOCTD,
MO U (DUKAIIMOHHAS U3MEHYUBOCTD,
BapUallMOHHBIN Psijl, BApUAHTA,
BapUaIlMOHHAsl KpUBasi, IPU3HAK,
HOpMa pEaKINH, KOJNUYECTBCHHBIE U
KaueCTBEHHbIC MTPU3HAKH.
KnaccudgunmpoBath BUbI
W3MEHYMBOCTH U BBISIBIISTH UX
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Hemoncmpayuu:

Tabauywvl u cxemvl: «Buasl
U3MEHYHBOCTHY, «MoaupuKarmoHHas
U3MEHUYUBOCTDY.

Jlabopamopnvie u npakmuueckue
pabomot:

JlabopatopHas pabora Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHHUE BAPUAIIMOHHOTO psijfia U
BAPUALIMOHHOW KPUBOW»

OMOJIOTHYECKHE OCOOEHHOCTH.
ITepeuncnsaTh cBOMCTBA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU U
OOBSACHATH €€ 3HAaUCHUE JIJIs1 OPraHU3MOB.
PaznuyaTth KOJTUYECTBEHHBIE U
Ka4eCTBEHHbIE [TPU3HAKH; CTPOUTH
BAPUALIMOHHBIN psiJl, BAPUALTMOHHYIO
KPUBYIO, BBIYUCIISTh CPEHEE 3HAUEHUE
MpU3HaKa

6.7

HaCHeI[CTBeHHaH
N3MCHYHUBOCTDB

Hacnencrsennas, uiv reHOTUIUYECKAst
u3MeHunBoCTh. KoMOnHaTuBHAsS
MU3MEHYMBOCTh. M€ei03 U NTOJI0BOU
IIPOIIECC — OCHOBA KOMOWHATUBHOM
WU3MEHYMBOCTU. MyTallMOHHAS
U3MEHYUBOCTb.

Knaccudukanus Mmytauuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

YacToTa 1 IpUYMHBI MyTaLUH.
MyrtareHnHbie (GaKTOPBbI.

3aKOH TOMOJIOTHYECKHUX PSA0B

B HACJIEJICTBEHHON U3MEHYMBOCTHU

H. 1. BaBunosa. Buesaepuas
HACJIEJICTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpayuu:

llopmpemuwi: I'. ne ®pus, H. 1. BaBuios.
Tabauywl u cxemwvl: «MyTarmoHHas

PackpwiBath conepkaHue TEPMUHOB U
MMOHSATHM: HACJICACTBCHHAS
W3MEHYMBOCTH, KOMOMHATHBHAS
W3MEHYMBOCTh, MyTallUOHHAS
W3MEHYMBOCTh, MyTaHT, MYTaIlUU:
TE€HHBIE, XpPOMOCOMHBIE, TCHOMHBIE;
TIOJIUTIJIOW/ NS, aHEYTIJIOU NS, MyTareHsbl.
XapakTepu3oBaTh HACIEICTBEHHYIO
M3MEHYUBOCTh; ()OPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICJICTBEHHOM M3MEHUNBOCTHU

H. 1. BaBuioBa u 00BbACHSTH €ro
3HAYE€HUE IS OMOJIOTUH U CEJIEKIIUH.
KnaccudummpoBats MyTanuu: TeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE ¥ TTPUBOIUTH
IIPUMEPBI MyTaLU K.

OOBSICHATH TPUYUHBI BOZHUKHOBEHUS
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U3MEHYHBOCTH.

Obopyodosanue: MUKPOCKOII,
MuKpornpenapar «Jlpo3zodunay (Hopma,
MyTaluu GOpMbI KPBUILEB U OKpacKa
TeJa); KOMHATHBIE PACTEHUS C TIECTPOI
OKpPacKoOMH JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabomur:

Jlaboparopnas padota Ne 7. «Ananu3
MyTalui y Apo30(Uibl Ha TOTOBBIX
MHUKpOIIpeTrapaTax

MyTalul, posib (PaKTOPOB-MyTareHOB.
CpaBHHBaThH BUBI MyTaITUi; BEISBIISATD
MPUYUHBI HACJIEICTBEHHON
U3MEHYUBOCTU, UCTOYHUKU MYTareHOB
B OKpYXaroleu cpene (KOCBEHHO).
XapakTepu30BaTh BHESACPHYIO
HACJIEICTBEHHOCTh U U3MEHUYHUBOCTh

6.8

['eneTuka yenoBeka

I'enetuka yenoBeka. Kapuorun
YyeJIoBeKa.

OCHOBHBIE METOJIbI TCHETUKHU YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEI[OBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMeHHOE ONpEeICTICHUE TEHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomouipto [1I[P-ananu3a.
Hacnencrsenusie 3a001eBaHus
YeJI0BEKa: TeHHBIC 00JIE3HH, O0JIE3HH

C HacJIeACTBEHHON
MPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
0one3nn. ComaTH4yeCcKue
F€HEPATUBHBIE MyTalIUH.

PackpwiBaTh conepkaHue TEPMUHOB U
MOHSTUI: KAPUOTHUII YEJIOBEKA,
[UTOTEHETUYECKUN METOI,
re€HEaJOTMYECKUN METO/I, POJIOCIIOBHBIE,
OJIN3HELIOBBIN METO/I, HACTIEICTBCHHBIC
0oJie3HH: (MOHOTEHHBIE,

C HACJIEICTBEHHON
MPEAPACIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnarb 0COOCHHOCTH U3YUECHUS
T€HETUKH Y€JIOBEKa; MPUBOJIUTH
MIpUMEpPHI HACJIEACTBEHHBIX O0JIe3HEH
YeJI0BEKA, XapaKTepU30BaTh METOJIbI UX
NpOQHUIAKTUKN; 000CHOBBIBATH 3HAYEHUE
MEJIUKO-TE€HETUYECKOTO
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CtBoJoBBIC KJIETKH. [IpUHIIATIBI
3I0pPOBOT0 00pa3a KWU3HU, TUATHOCTHKH,
npoUIAKTHKY U JISYCHUS TeHETHUYECKUX
OonesHeil. MenuKko-TeHETHIEeCKOe
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIUIIMHCKON T€HETUKHU

B TIPEIOTBPAIICHUH U JICYCHUN
TCHETHYECKHUX 3a00JICBaHUH YeIOBEKa.
Jemoncmpavyuu:

Tabnuywvl u cxemor: «HacnenoBanue
pesyc-pakropay, «['eHeTuka rpyri
KPOBI».

Jlabopamopnsle u npakmuyeckue
pabomur:

[TpakTtuueckas pabora Ne 2.
«CocTaBjeHUE W aHATIN3 POJAOCTOBHBIX
YeJI0BEKa

KOHCYJIbTHPOBAHHS.
BbIABISTH U cCpaBHUBATH MEX1Y COOOM
JIOMUHAHTHBIE U PELECCUBHBIE MPU3HAKH
YEJI0BEKA.

CocTaBisTh U aHATM3UPOBATh
POJIOCIIOBHBIE YEJIOBEKA

HToro yacos 1o teme

8

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBBI

OHMOTEXHOJIOTMH

7.1

Cenexius Kak Hayka
1 TIpoIIecC

1

Cenekius Kak HayKa M IPOLECC.
3apokKIeHHE CENEKIMHU U IOMECTUKALIUS.
Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJIbTYPHBIX PACTEHUM.

LleHTpBI MPOUCXOKACHUS TOMALTHUX
KUBOTHBIX.

Coprt, nopoja, mTamm.

PackpriBaTh conepxkaHre TEpPMUHOB
Y MIOHATHUU: CEJIEKLHUS, COPT, OPOJa,
HITaMM, TOMECTUKALIMS, UIIN
OJOMAIITHUBAHUE, IEHTPHI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTEHUU U
YKUBOTHBIX, THOpUIM3aIus,
HCKYCCTBEHHBIN OTOOP.
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Hemoncmpayuu:

llopmpemui: H. 1. BaBuios.
Tabauyvt u cxemwi: kKapta «LleHTpHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX pacTeHH», «I1opopl
JOMAIIHUX )KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI.
Obopyodosanue: MyJISIKU TUIOJIOB U
KOPHEIJIO0B TUKUX (GOpM U
KYJIbTYPHBIX COPTOB PaCTEHUI;
repOapuii «CenbCKOX03SMCTBEHHbBIC
pacTeHus»

Ha3biBaTh 1 cpaBHUBATh OCHOBHBIE
ATaIlbl Pa3BUTHS CEJIEKIINU.

N3narate yuenne H. U. BaBunosa

O LIEHTPaX MPOUCXOKACHUS KyJIbTYPHBIX
pacTeHHUI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOMOJIOKEHUE

C OYaramMy BO3HUKHOBEHHUS JPEBHEUIIINX
[ABIJIA3AIAH.

CpaBHHBaTh copTa KyJIbTYPHBIX
PACTEeHHI, MOPOABI JOMAITHUX
JKUBOTHBIX U UX JUKUX MPEIKOB.
OueHHnBaTh POJIb CENEKIUH

B 00€CIeUeHUH MPOOBOIHLCTBEHHOM
0€30MacHOCTH YEJIOBEUECTBA

7.2

Metonap! 1
JOCTHKECHUSA
CEJIEKLIMH PACTECHU
Y JKUBOTHBIX

CoBpeMEHHBIE METOBI CEJICKIUN.
MaccoBblil 1 HHIUBUAYATIbHBIH OTOOPHI
B CEJICKIIMU PACTCHUM U )KUBOTHBIX.
Ouenka skcTepnepa.
biM3KOpOACTBEHHOE CKPENTUBAHUE —
uHOpuuHT. Yucras nuHMS.
CkpenmBane YUCThIX JTUHUM.
I'eTeposuc, nnm rubpuaHas cuia.
HepoacrBennoe ckpemnBanue —
ayTopuauHr. OTnanéHHas
ruopuan3aIus 1 e€ ycrexu.
HcKkycCTBEHHBINM MyTareHe3 U MOJIy4eHHE
MOJIMIUIONUIOB. JIOCTHXKEHHUS CENEKIUN

PackpriBaTh copepkaHle TEPMUHOB U
MOHSTUI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOp, UHAUBUIYATbHBIN
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpeIlMBaHNe, YACTas JINHUSA, TE€TEPO3HC,
HEPOACTBEHHOE CKpEIlMBaHNUE,
VCKYCCTBEHHBIA MyTarcHes,
nonuruionasl. CpaBHUBATH POPMBI
HCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHINBUIYaIBHOTO), BHIBI
rudpuau3anuu (OJIM3KOPOJICTBEHHON U
OT/IAJICHHOM ), CITIOCOOBI MOTYyUYCHUS
HOJIUILIOUIOB.
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pacTeHuM, >)KUBOTHBIX U
MHKPOOPTaHU3MOB.
Hemoncmpayuu:

Iopmpemuwi: 1. B. Muuypus,

I'. . Kapneuenko, M. ®@. 1BaHOB.
Tabauywl u cxemovl: «OTHaTICHHAS
rubpuauzanusy, «PaboTel akageMuka
M. ®@. UBaHoBay, «llomumnmonausy.
Obopyodosanue: MyIISIKU TUIOJIOB U
KOPHEIUIOZ0B TUKUX (popM u
KYJIbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnsie u npakmuueckue
pabomur:

Okckypeust «OCHOBHBIE METOBI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUI U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO epmy,
COPTOUCTIBITATENIBHBIA Y4aCTOK

WJIU TEITMYHOE XO35HCTBO)

[TpuBOIUTE PUMEPHI TOCTUKEHUI
CEJICKLIUH PACTEHUMN U )KUBOTHBIX

7.3

buorexuonorus
KaK OTpacJb
MIPOU3BOJCTBA

buorexHonorus kak orpacib
IIPOU3BOJICTBA. | €HHAs! MHKEHEPUS.
Ortarnbl co3panus pekombunantao JIHK
Y TPAHCTEHHBIX Oprann3MoB. Kiietounas
uHXeHepus. KineTouHnble KyJIbTyphl.
MuxkpokioHaiabHOE

Pa3sMHOXEHUE PACTEHUM.

KnonupoBanue

BBICOKOIIPOAYKTHUBHBIX

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSTUN: OMOTEXHOJIOTHS, KIETOUHas
VH)KEHEpUsl, TCHHas1 UHXXEHEPUs,
KJIOHUPOBAaHUE, TPAHCTCHHbBIE
opranusmbl, MO (reHeTudecku

MO (ULIMPOBAHHBIE OPTAHU3MBI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOACTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.

DKOJIOTUYECKUE U dTHUYECKHUE HpO6JIeMI>I.

I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
OnoTexHoJI0THNY, «KieTouHbie
KYJBTYPBI U KJIOHUPOBAHUE,
«KoHCTpyHpOBaHHE U TIEPEHOC T'€HOB,
XPOMOCOM)»

JOCTHKCHU A OMOTEXHOJIOTHH B 00J1acTH
IMPOMBIINIJIICHHOCTH, CCJILCKOT'O XO03S1CTBa

Y MEJIUIIVHBI.
[lepeuncnsaTh U XapaKTepU30BaTh
OCHOBHbBIE METOJBI U
JIOCTH>KEHUSI OMOMHKEHEPHH.
OO6CyKIaTh IKOJIOTMYECKUE U
ATUYECKHUE aCMEKThl HEKOTOPHIX
UCCJIEIOBaHMM B 001aCTH
OroTexHOJIOTUH (KIIOHUPOBAHMS,
HMCKYCCTBEHHOT'O OILIOJOTBOPEHHS,
HaIIPaBJICHHOTO U3MEHEHUS T€HOMA U
CO3/[aHMs TPAHCTEHHBIX OPTaHU3MOB)

HToro yacoB mo teme 3
Pe3epBHoE Bpems 1
OBILEE KOJIMYECTBO 34
YACOB I1O ITPOI'PAMME
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11 KIIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOTro IpemMeTa

KonnuecTBO
4acoB

[IporpammHO€E cozepxaHue

OCHOBHBIE BUJIBI JEATEIHHOCTHA
00yJarommxcsl

Tema 1. DBoOJIIOLIMOHHASA OM

oJ1orusd

11

DBOIIOLHUA U METOBI
€€ U3yUYCHUS

1

[IpeAnocbuUIKM BOBHUKHOBEHUS
ABOJIIOLIMOHHON TEOPUU. DBOIIOLUOHHAS
Teopus U €€ MECTO B OMOJIOTHH.
BrnusiHre 3BOTIOIMOHHON TEOPUUN

Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.
CBuaeTenscTBa 3BOJIIOIUN.
[TaneonToNOrNUECKHE:
MOCJIe0BATEILHOCTD MOSBJIICHUS BUJIOB
B MMAJICOHTOJIOTUYECKOM JIETOUCH,
nepexoaHbie (POPMBI.
buoreorpaduyeckue: cxo/1cTBO U
paznuuue GayH u Gop MaTepuKoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA
U pa3ianyuusi SMOPUOHOB PA3HBIX BUIOB
MMO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKUE:
TOMOJIOTUYHbIE, AHAIIOTUYHBIE,
PyAMMEHTAPHBIC OPTaHbl, aTaBU3MBI.
MonekynsapHO-OHOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh copepkaHre TEPMHUHOB 1
HOHSITUI: SBOJIIOLMSL, IEPEXOIHBIE
dbopMbI, hUTOTEHETHUECKUE PSIIBI,
BUJIBI-9H/ICMUKH, BUIBI-PEITUKTHI,
3aKOH 3apO/IBIIIEBOTO CXO/ICTBA,
OMOreHeTHYeCcKuil 3aK0H,
TOMOJIOTHYHBIC U aHAJIOTUYIHBIC
OpraHbl, pyIUMEHTAPHBIC OPTaHEI,
aTaBU3MBlI.

[lepeuncnsiTh OCHOBHBIE 3TAIbl PA3BUTHUSA
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepu30BaTh CBUJICTCIIHCTBA
HBOJIIOLINU: TTAJIEOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
IMOPHOTIOTHYECKUE, CPABHUTEIILHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMUYECKHE.

[TpuBOIUTE PUMEPHI TIEPEXOTHBIX
¢dbopM opranu3mMoB, (PUITOTEHETHUECKUX
PSIIOB.

[TpuBOIUTE GOPMYITUPOBKH 3aKOHOB
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METa0O0JMYECKUX MyTEeH Y BCEX JKUBBIX
OpPTaHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. Jlapsun, B. O. KoBasieBckuid,

K. M. Bap, 3. I'ekkenb, . Mromep.
Tabnuywvl u cxemol: «PazButue
OpPraHUYECKOro MUpa Ha 3eMJey,
penbedHbie TAOIUIIBI «3apOAbIIIN
MTO3BOHOYHBIX KUBOTHBIX),
«ApXEONTEPUKC.

Obopyoosanue: duoreorpapuieckas
KapTa MUpa; KoJeKuuss «Dopmsl
COXPAHHOCTHU UCKOMIAEMbIX )KUBOTHBIX U
pacTeHUi»; BIaXKHBIC MpemapaThl
«Pa3BuTHne Hacekomoro», «Pa3surue
JISATYILIKW

OMOreHETUYECKOTO U 3apOdbIIICBOIO
CXoACTBa

1.2

Hcrtopus pazsutus
NpeACTaBICHUN
00 IBOTIOITUHU

OBouonioHHas teopus Y. Jlapeuna.
[IpeanochbUIKM BOBHUKHOBEHUS
JapBUHU3MA. [[BHXKYyIIIME CUITBI
HBOJIFOLIMMU BUJOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHUE

MIPU OrPAHUYEHHOCTH PECYPCOB,
HeonpeaeaEHHas U3MEHUNBOCTb,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBIN 0TOOD).
CuHTteTnueckasi TeOpus IBOJIIOIUU

PackpriBaTh cozepkaHuE TEPMUHOB U
MOHSITHI: CHCTEMAaTHKa, €CTECTBECHHBIM
U UCKYCCTBEHHBII 0TOOD.
XapakTepu3oBaTh OCHOBHBIC
ABOJIIOLIMOHHBIC UACH, KOHLICIIIIUHA U
TEOpUH; CPABHUBATH B3IJISIJbI HA BUJ U
sposmtoruio K. JIuanes, XK.b. Jlamapka,
Y. JlapsuHa.

OuenuBaTth BKJIa JINHHES B pa3BUTHE
CUCTEMATUKU U OOBSCHSTH MPUHIIUIIBI
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(CTD) u e€ 0OCHOBHBIEC MMOJIOKEHHUS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIunnei, XK. b. Jlamapk,
Y. /lapBuH.

Tabauywl u cxemor: «llomynsmumy,
«Kapra-cxema MapupyTa myTemecTBus
Y. Napsunay, «®@opMbl 00pbHObI

3a CyILIECTBOBaHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pas3ne cCopTon
pacteHui», «MHorooOpasue nopo
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPHI.
XapakTepu3oBaTh COAECPKAHUE U
3HA4YEHUE HBOITIOLMOHHON KOHIEIIIUN
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAJIBHO-?)KOHOMHYECKHUE
IIPEANIOCHUIKM BOZHUKHOBEHUS
ABOIIOLMOHHOM Teopuu Y. /lapBuHa.
PackpbIBaTh cofepKaHue IBOJIFOLUOHHON
teopuu Y. /lapBruHa; cpaBHUBaTh
HEONPEAEIIEHHYIO U ONPEACIEHHYIO
W3MEHYHUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CyIECTBOBAHUE.

OnuceIBaTh NOJIOKEHUSI CAHTETUYECKOM
teopuu »Boonuu (CTI) u 00BACHITH
e€ 3HaueHue AJig OMOJIOTUH

1.3

Bun: xpurepun n
CTPYKTypA.
[Tommynsusa kak Kak
JJIEeMEHTapHas
€MHULIA BUAA

MuxkposBomoonus. [Tonmynsuus kak
€AVMHHIA BUJA U DBOJIIOLUH.
Hemoncmpauyuu:

Tabauyvt u cxemoi: «Ilomynsiiuny,
«MyTanMoHHass U3MEHYUBOCTH.
Obopyoosanue: MUKPOCKOTI,
Mukponpenapar «Jlpo3zodunay» (Hopma,
MyTaru GOPMbI KPBUIbEB 1 OKPACKH
Tena), Mojenb-anmaukanus «llepexkpécr
XPOMOCOMY.

PackpeiBaTh comep)kaHue TEPMUHOB U
MOHSTUI: MUKPOABOJIIOIIHS, BUI,
KpUTEPUH BUJA, apeat, TOMyJISIIHS,
reHooH/I, MyTalluy, KOMOUHAIIUN
T'CHOB.

XapakTepru30BaTh BU KaK OCHOBHYIO
CUCTEMATUYECKYIO SIUHUILY U
[EJTOCTHYIO OMOJIOTUYECKYIO CHCTEMY.
Boiaensats kputepun Buia
(Mopdosiorudyeckuii, PU3NOIOTUUESCKUH,
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Jlabopamopnuwie u npakmuueckue
pabomot:

JlaGoparopHas padota Ne 1. «CpaBHeHue

BUJIOB IO MOP(OJIOTHIECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
AKOJIOTMYECKUN, Teorpaduueckuil) u
MPUMEHSATh KPUTEPUU ISl OTMCAHMUSI
KOHKPETHBIX BUJIOB.

XapakTepu30oBaTh MOMYJISALHNIO KaKk
CTPYKTYPHYIO €IMHHITY BUJA U
HBOJTIOIUH.

OnuceIBaTh NOMYJISIUIO 10 OCHOBHBIM
MOKAa3aTeNISIM: COCTaB, CTPYKTypa

1.4 | IBmKymiue Cuibl JIBrkymne cuitel ((pakTophl) 3BoIOLMHA | PackpeiBaTh coliep>kaHUE TEPMUHOB U
(3;1eMeHTapHbIe BHJIOB B ITPUPOJE. MyTallMOHHBIN HNOHSTUNA: KOMOMHATUBHAS
(pakTOpBI) FBOJIIOLIUU npoliiecc U KOMOMHATUBHAs U3MEHYHMBOCTb, MyTalluu, MyTallUOHHBII
M3MEHYMBOCTb. [lonyIAIIMOHHBIE BOJIHBI | MPOIIECC, MOMYJIALIMOHHbBIE BOJIHBI,
u apetid renos. U3omsius u murpanus. | apeiid reHOB, 30N, MUTPAITHH.
Jemoncmpayuu: XapakTepu30BaTh 3JICMEHTAPHbBIC
Tabnuyvl u cxemol: «JIBUXKyIINE CUIIBI (aKTOpBI SBOIIOLUN: MyTaIllAOHHBIN
HBOJIFOLIUN npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHMBOCTD, ITOMYJIILIUOHHBIE BOJIHBI,
Jpeiid TeHOB, N30, MUTPALIHS.
VYcranaBiauBaTh NPUUYUHHO-
CJIEJICTBEHHbBIE CBSI3U MEXKY
MEXaHU3MOM U Pe3yJIbTaTOM JCHCTBUSA
JBIKYIIMX CUJ (3JIEMEHTAPHBIX
(bhaKTOpPORB) PBOIONUU
1.5 | EctecTBeHHBI 0TOOD EcrectBennbIit 0TOOp — HanpapJsomui | PackpblBaTh coepkaHue TEPMUHOB H

u ero (popMmal

(bakTop 3BOJIIOLIMH.
@DopMBbI €CTECTBEHHOT0 0TOOPA.

MOHSTUI: €CTECTBEHHBIN 0TOOp, 60pHOA
3a CyIIIECTBOBaHHE.

58



Hemoncmpavyuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
otbop», «bopb0a 3a cylecTBOBaHHEY

OnuceIBaTh MEXaHU3M JICHCTBUS
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBatb POPMBI €CTECTBEHHOTO
oTOopa (ABIKYIINMA, CTAOMIN3UPYIOIINA,
JU3PYIITUBHBIN) ¥ CPABHUBATH UX MEKIY
co0oii.

XapaktepusoBaTh 00pb0y

3a CYIIIECTBOBAHKE U CPAaBHUBAThH €€
BUJIBI (MEXBHIOBAsI, BHYTPUBHUIOBAS,
06oprOa c HeOIaroNPUATHEIMU
(akTOpamMu BHEILIHEN Cpeibl)

1.6

Pesynbrars
HBOJIIOLIMHU:
MPUCIIOCOOJIEHHOCTh
OpPraHHU3MOB U
BHU1000pa30BaHKE

[Ipucnoco6eHHOCTh OPTaHU3MOB
KaK pe3yJbTaT 3BoMoIuu. [Iprumepst
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
ApoMopdh 036l U U0 AN TAIIUH.
Buna u BumooOpazoBanue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHJI000pa30BaHMs: Teorpaduaeckoe,
HKOJIOTHYECKOE.

Hemoncmpayuu:

Tabnuysl u cxemol:
«IIprcnocobIeHHOCTh OPTAaHU3MOBY,
«I"eorpaduueckoe BUI000Opa30BaHUEY,
«IKOJOTHIECKOE BUI000PA30BAHUEY.
Obopyoosanue:

kosutekus «lIpumepsl 3aUTHBIX
MPUCTIOCOOJIEHUM Y 5KUBOTHBIX),

PackpbiBath copiep:kaHrue TEPMUHOB U
MOHSTUI: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEJILCTBEHHAS U
MpeocTeperarIas okpacka,
MacCKHUpPOBKa, BU000pa30BaHUE.
OmnuceIBaTh MEXaHU3M BOSHHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BrIABIATH 110 M300pakeHUSAM, Ha KUBBIX
1 (DMKCUPOBAHHBIX MpernapaTax MpUuMepsbI
MIPUCTIOCOOJICHHOCTH PACTCHUM U
KUBOTHBIX K YCIIOBUSIM CPE/IbI

oOWTaHUs, TOKa3bIBaTh OTHOCHTEIHLHYIO
11e71ec000pa3HOCTh MPUCITOCOOICHUI.
XapakTepu3oBaTh CIIOCOOBI U
MEXaHHU3MbI BUJI000pa30BaHUS;
OTKCHIBATH M CPABHUBATH OCHOBHBIE
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KOJIICKITHSI HACEKOMBIX C pa3IMYHBIMU
TUTIAMU OKPACKU; HaOOp IJI0JI0B U
CEMSIH.

Jlabopamopnvie u npakmuueckue
pabomot:

JlaGopaTtopHnas paborta Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHUTEIILHOTO XapaKTepay

(OpMBI PKOJIOTHYECKOTO U
reorpauyeckoro
BHUJ1000pa30BaHUS

1.7

Hamnpasnenus u nytu
MaKpO3BOJIIOIIUT

MakponsBodonus.

@dopMbI 3BOJTIOINH: (PUIIeTUYECKas,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuiensHas. HeoOpaTtumocTthb
sBoJionuu. [Ipoucxoxnenue

OT HECIICIIHATN3UPOBAHHBIX
MPEIKOB.

[Iporpeccupyromas crienuainu3anus.
AnanTyuBHas paaualus.
Hemoncmpayuu:

llopmpemwi: A. H. CeBeprios.
Tabauywl u cxemovl: «KApomMopdo3bD»,
«Mnnoamanranuny, «OO1mas
JIeTeHepaIus».

Obopyoosanue: monenb « OCHOBHbBIE
HaIPaBJICHUS YBOJIOLNIY; O0BEMHAS
Mozenb «CTpoeHHe TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBaTh copepkaHue TEPMUHOB U
HNOHSITUIA: MAKPO3BOJIIOLUS, (PUIIOTEHE3,
OMOJIOrMYECKU TPOrpecc U perpecc,
apomop(}o3, uaroananraius, ooas
JereHepanys, afjanTuBHas paguanus.
XapakTepu3oBaTh (POPMbI IBOJTIOLIMH.
BrisBisats apomopdo3bl u
UIM0aJanTalul y PaCTEHUN U
KUBOTHBIX.

CpaBHHBaTh OMOJOTUYECKU MTPOrPece
1 OMOJIOTHYECKUH perpecc, apomopdo3,
UIN0A I TAIIAIO0 U OOIIYTO
JereHepaluio.

BbISIBISITE B3aUMOCBSI3U MEXIY IMYTSIMU
Y HaIlpaBJICHUSIMU 3BOJIIOLIUU

Y PACTEHUN U KUBOTHBIX

NToro yacos nmo teme
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Tema 2. Bo3HUKHOBEHHUE H Pa3BUTHE KU3HHU Ha 3emJie

2.1 | Ucropus xu3Hu

Ha 3eMJI€ U METOJIbI
€€ U3y4YCHHUS.
I'unore3sl
MIPOUCXOKIECHUS
’KHM3HHU Ha 3eMiie

2

Jlonay4Hble MpeICTaBICHUS

0 3apOXJICHUM KU3HU. HayuHbie
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emJie: abuoreHes U MaHCIepMus.
XuMHUYECKasi SBOJIFOLHS.
AOUOTEeHHBIN CUHTE3 OPraHUYECKHUX
BEIIECTB U3 HEOPTaHUYECKUX.
DKCIepUMEHTaIbHOE MOATBEPKICHUE
XUMHYECKOUN IBOTIOLNH.

HaganpHbIC 3Tanbl OMOJOTHYECKOM
sBosironu. ['unoreza PHK- mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYP
Y BOBHUKHOBEHUE MPOTOKJIETKH.
[lepBbie KIETKU U UX YBOJIOLIMS.
dopMHUpPOBaHNE OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemui:

®. Penn, JI. ITactep, C. Munnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemol: «BO3HUKHOBEHUE
CoHEYHOM CHCTEMBIDY,

«Pa3BUTHE OPraHUYECKOTO0 MUPAY,
«PactutenbHas kieTkay, « KuBoTHas
KieTkay, «[Ipokaprornueckas
KJICTKa»

PackpwiBatTh conepkaHue TEPMUHOB U
MOHSATUH: KpealmoHU3M, aOUoreHes,
BUTAJIN3M, [MAHCIIEPMUSL, OMOTI033,
KOalepBaThl, MPOOUOHTHI, CHMOHOTEHE3.
XapakTepu30BaTh METO/IbI H3yUCHUS
HUCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuncnsaTb OCHOBHBIE 3TAIbI
XUMUYECKON ¥ OMOJIOTMYECKOM
ABOJIIOLIMH.

N3narath coepxaHye rUroTe3 U TeOpuit
BO3HUKHOBEHUS KU3HU HA 3eMJie
(KpeanoHn3Ma, CaMoONPOU3BOIILHOTO
3apOKI€HUSI (CIIOHTAHHOTO),
naHcrnepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMenThl C. Musiepa
u I'. FOpu 1o nony4yeHunto OpraHn4ecKux
BEILIECTB U3 HEOPTraHUYECKUX IMYTEM
a0MOTreHHOTO CHHTE3a
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2.2

OCHOBHBIC ATaIbI
SBOJIIOLUH
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
YKU3HH T10 3paM U
nepuoiaM

PazButHe )xu3HM Ha 3eMIIe 110 3paM U
nepuogam. Karapxeii. Apxeickas

Y IpOTEPO30MCKas 3pbl. [1aneo3orckas
apa u e€ mepuoIbl: KEMOPHUICKUH,
OPAOBUKCKHUH, CUITYPUHUCKHM,
JICBOHCKUH, KAMEHHOYT OJIbHBIN,
IIEPMCKUH.

Me3so301ickas 3pa u €€ NepUOIbIL:
TPUACOBBIM, FOPCKUM, METIOBOU.
KaitHo3olickas 5pa u €€ Iepuoibl:
MajJeOreHOBBIN, HEOT€HOBBIH,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMara u
re0JIOTMYECKUX MporeccoB. OCHOBHbBIE
ATarbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

Yy pacTeHUH U )KUBOTHBIX. [losBIEHUE,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol: «PazBurue
OPTraHUYECKOTO MUPay,
reOXpPOHOJIOrHYecKas Ta0JInIIa;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
HCKOIIA€MbIX )KUBOTHBIX U PACTCHUI.
Jlabopamopnvie u npakmuueckue
pabomut:

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSITUI: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.

3HaTh MOCIEA0BATEILHOCTD SOHOB:
KaTapXxeu, apxeu, IpoTepo30u,
(dhaHepo3oii; 3p: apxeickas,
IIPOTEPO30MCKAsL, MATIEO30MCKas,
M€3030MCKasi, KanHO30MCKasl; IEPUOIOB:
KEeMOPUICKU, OPJOBUKCKUM,
CUITYPUHCKHUI, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, [IEPMCKHH,
TPUACOBBIN, FOPCKHUM, MEJIOBOM,
MajJeOreHOBBIM Y HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHUS
B Pa3BUTUH OPTAaHUYECKOTO MUpPA

10 3paM U MEPUOAaM re0JI0rHIECKOU
HUCTOPUU; dTAIlbl PA3BUTHUS
PaCTUTENIHOTO U )KUBOTHOTO MHUpA.
Breiienuthb riaBHbie apoMop(o3sl
PacTEeHUN U )KUBOTHBIX.

CpaBHHBaTh MEX Ty CO00M
MIPEJICTABUTENICN CUCTEMATUUYECKHUX
IPYIIIT OPraHU3MOB, BBISIBIIATH YEPThI
YCJIO)KHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSAM >KU3HU
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[TpakTnueckas padora Ne 1. «3yuenune
MCKOITA€MbIX OCTaTKOB PACTEHUH U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKcKypceus « DBOJIFOLUSA OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBeAUYECKUI My3€ei)

2.3 | CoBpeMeHHas CucreMa OpraHM4eCcKOro MUpa Kak PackpriBaTh conep:kaHue TEPMUHOB U
cucrema OTpakeHHE 3BOIOINNA. OCHOBHBIE MOHATUM: CUCTEMATHKA, UCKYCCTBEHHAS U
OpraHUYeCcKOro MHUpa CHUCTEMAaTUYCCKHUE TPYIITBI OPraHU3MOB. | €CTECTBEHHAs KilaccuuKalus, OMHapHas

Jlemoncmpayuu: HOMEHKJIaTypa, MPUHIINI
Tabnuyst u cxemvt: «CoBpeMeHHast HMEPAPXUYHOCTH.
CUCTEMA OPraHUYECKOTO MUPay XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOI0 MUpPA
2.4 | DBoIOIMS YeIIOBEKa DBoJIIOIUA YeT0BEKa. AHTPONOJIOTHS PackpsiBaTh conaep:kaHue TEPMUHOB U

(anTpomoreHes)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUHU YeTOBEKA. MeToabI
M3y4yeHHus aHTpornoreHeza. CxoacTsa u
pa3InMyus 4€JIOBEKA M KUBOTHBIX.

CucreMmaTnuyeckoe I0JIOKCHHUE YeI0BEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauysl u cxemol: «CpaBHEHHE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIOBEeKa M 4eJIOBEKOOOPa3HbIX
00e3bsHY.

ObopyoosaHue: CIETIKN WA
U300paKeHHsI KAMEHHBIX OPYAHiA

TOHSITHM: AaHTPOTIOJIOTHS, AHTPOIIOICHES,
yeJioBeK pa3yMHubIi (HOMo sapiens),
MPSIMOXOXKJICHUE, BTOPasi CHTHAJIbHAS
cuCTEMa.

ITepeuncnsaTh 3aj1a4d AHTPOMOJIOTHH,
ATanbl CTAHOBJICHUS U PA3BUTHUS
MPEACTABICHUM O POUCXOKICHUU
YEJI0BEKA.

M3narate OCHOBHBIC MOJIOKECHUS
teopun Y. /lapBuHa, KpUTUYECKU
OIICHUBATh HEHAYUYHYIO HH(POPMAIIHIO
O TIPOMCXOKICHUM YETIOBEKA.

3HaTh CUCTEMATHYECKOE ITOJIOKECHIE
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TIEpPBOOBITHOTO YEJIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

Bra Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHE TPU3HAKA
pPa3HOro YpOBHs (THI, KJIacc, OTPSL

u ap.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3Iuunii 4YeI0BeKa M )KUBOTHBIX.
OOBSICHATD U OLICHUBATH 3HAYCHHE
HAyYHBIX 3HAHUH O TIPOUCXOXKICHUN
qesIoBeKa I MOHMMAaHUS MECTa B POJTU
YeJI0OBeKa B IPUPO/IE

2.5

JIBMKyIIME CHIIBI

(pakTopsI)
aHTpoOIIOreHe3a

JIBrkyine cuiibl ((hakTopsbl)
anTponorene3a. Hacnencrsennas
W3MEHYUBOCTh U €CTECTBEHHBIN OTOOD.
OO011ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIICHUE, PEYb.

Hemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHUYECKUX YEPT CTPOCHUS YeJIOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MaJICOHTOJIOTMUECKUX
HaXOJIOK ITPEJIKOB COBPEMEHHOTO
YEJIOBEKaY.

OO6opyioBaHKE: MYJISIKU
«I[IpoucxoxaeHue yenoBeka
(MaJICOHTOJIOTUYECKHE HAXOIKH )»

PackppiBaTh copepkaHne TEPMHUHOB H
MOHATHUM: (haKTOPHI aHTPOTIOTeHE3a,
TPYIIIOBOE COTPYIHUIECCTBO, PEYb,
OopyauiiHas 1eSITeIbHOCTD,
MOJIUMOPHU3M.

XapakTepru30BaTh IBMKYIITUE CHITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOO0M
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2.6

OCHOBHBIC cTauun
SBOJJIIOIIMH YCJIOBCKA

OCHOBHBIE CTaIUM U BETBU BOJIIOIUU
YeJIoBEeKa: aBCTpajonuTeku, YenoBek
yMelblid, YenoBek MpsaMOXOIAIINi,
YenmoBek HEaHAEPTAIBCKUN, UeloBeK
Pa3yMHBIN COBPEMEHHOIO THUIIA.
Haxo/iku uckomaemMbIX OCTaHKOB,
BpeMs CyIIECTBOBaHUS, 00JaCTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYAUSL.
Jemoncmpavyuu:

Tabauywl u cxemwvl: «OCHOBHBIE MECTa
MaJI€OHTOJIOTUYECKUX HAXOA0K IIPEAKOB
COBPEMEHHOTO YEJIOBEKaY,
«JlpeBHeimme moan», «pesHue
moan», «llepBbie COBpEMEHHBIE JTFOIN.
OO0opyI0BaHUE: MYJISIKA
«IIpoucxoxaeHue yenoBeka» (OrOCThI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HEaHIepTaliblia, KP)OMAHBOHIIA); CIEIKH
WJTU U300paKeHUsI KAMEHHBIX OpYIUi
MEePBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrmnepsl, pyouna, ckpedia

PackpsiBaTh cojiepKaHUE TEPMUHOB U
TIOHSITUI: aBCTPAJIONIUTEK, YEJIOBEK
YMEJIBIN, YEIIOBEK MTPAMOXOIALINH,
HEaHAEepTaJel, KPOMaHbOHEI],
HEOJIUTUYECKAsi PEBOJIIOIIUS,
NEePBOOBITHOE HCKYCCTBO.
XapakTepu30oBaTh U CPABHUBATH MEKY
000l OCHOBHBIC CTAUN DBOJIIOINH
YEeJI0OBEKA: XPOHOJIOTUYECKHUI BO3PACT,
apeaJ pacrpocTpaHeHusi, 00bEM
TOJIOBHOT'O MO3ra, 00pa3 XKU3HU U

opyaus Tpyaa

2.7

UYenoseueckue pacsl
U TIPUPOJIHBIE
ajanTaluy YelIoBeKa

Yenoseueckue pacbl. OCHOBHbIE
OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswmiickasi), HErpo-aBCTpaJIOUAHAS
(?KBaTOpHUAIbHAS ), MOHTOJIOMTHAS
(a3uarcko-aMepuKaHCKasi).

PackpsIBaTh coziepkaHuE TEPMUHOB
Y MIOHATHUH: PAChl, PACOTEHE3, COLAAII-
JTAPBUHU3M, PACU3M, METHCALIUSL.
XapakTepu3oBaTh U CPAaBHUBATh
IIpencraBurenen 4enoBEUYECKUX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJICTABUTENIEN YETOBEUECKUX Pac

K YCJIOBUSIM CYIIIECTBOBaHMS. EqUHCTBO
yejoBeueckux pac. Kputuka
COILMAJIBHOTO JIAPBUHU3MA U pacu3Ma.
Jemoncmpayuu:

Tabauyst u cxemovi: «YemoBeueckue
pacb»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, epevrcisaTh U IPUBOJAUTH
pUMEPBI TPUCTIOCOOIEHHOCTH YeJIoBEKa
K YCIJIOBUSIM CPEIbI, IPUMEPHI
MPUCTIOCOOUTEIHLHOTO 3HAYCHUS
PacoOBBIX NPU3HAKOB.

Jloka3sIBaTh €IMHCTBO BUa HOMO
sapiens, HAYYHYI0 HECOCTOSTEIbHOCTh
PacoOBBIX TEOPU, UAECH COLUATBHOTO
JapBUHU3MA U pacu3ma

M Toro yacos 1o TemMe

9

Tema 3. Opranu3msl M OKpPY Karoias cpeaa

3.1 | Oxomorus Kak HayKa 1 DKOJIOTHs KaK HayKa. 3aJauu U pasfensl | PackpeiBaTh coiepikaHue TEPMUHOB U
HKOJIOTUH. MOHSITUIA: SKOJIOTHSI, TIOJIEBbIC
MeTo1pI SKOIOTHYECKUX UCCIEAOBAHNN. | HAOIIOACHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33pEHUE MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
COBPEMEHHOI'0 4YeJIOBEKa. MOJICTTUPOBAHHUE, SKOJIOTHIECKOE
Jlemoncmpayuu: MHUPOBO33pEHUE.
Ilopmpemoi: A. I'ymOonbaT, [lepeuuncnsaTh 3aa4u SKOJIOTUH, €€
K. ®@. Pynse, O. ['exkens. pas3aensl U CBA3U C IPYTUMU HayKaMH.
Tabauyvr u cxemor: xapra «lIpupogueie | XapakrepuzoBaTh METOIBI
30HBI 3eMJIN» IKOJIOTHYECKUX UCCIICTOBAHUI

3.2 | Cpensl obutanus u 1 Cpenbl oOuTanusi OpraHU3MOB: BOJHAs, | PackpbeiBaTh copepkaHne TEPMUHOB

IKOJIOTHYECKHE
dakTopsl

HA3eMHO-BO3IyIIIHAs, TOUYBEHHAS,
BHYTpHU-OpraHU3MEHHAs.
Okosoruueckue HakTopol.
Knaccudukaius 3K0I10ru4ecKux

Y TIOHSATHUM: cpe/la OOUTaHuUsI,
AKOJIOTHYECKHE (DAKTOPHI,
OMOJOTHYECKUI ONTUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIHIA)
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(hakToOpoB: aOMOTUYECKHE, ONOTUICCKHE
¥ aHTPOIIOTCHHBIC.

JleticTBrE SKOJIOTHYECKUX (aKTOPOB

Ha OpPTaHU3MBI.

Hemoncmpayuu:
Tabauyvt u cxemwvi: «Cpesibl OOUTAHUS

OpraHu3MoB»

dakTtop.
XapakTepu30BaTh YCIOBUS CPET

OOUTaHMsI OPTaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaTh
IKOJIOTHYECKHE (PaKTOphl: abMOTUYECKHE,
OMOTHYECKHUE U aHTPOIIOT'CHHBIE.
OrmmceIBaTh AEHUCTBHE YKOJIOTHYESCKAX
(hakTOpOB Ha OPraHU3MBI.
XapaxkTepuzoBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJACATEITbHOCTH
PaCTEHUI U )KMBOTHBIX Pa3HBIX CPEJl
oOHnTaHus

3.3

AOuoTHYECKHE
(dakTopbl

AbuoTtnueckue (hakTophl: CBET,
TeMreparypa, BIaXXHOCTb.
®oronepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKUX
dakTopoB. buonornueckue puTMBI.
Hemoncmpayuu:

Tabnuyvt u cxemvi: «OOTONEPUOTUZM).
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaGoparopHas padota Ne 3.
«Mopdonoruuaeckue 0COOEHHOCTH
pPacTEeHUI U3 Pa3HbIX MECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U PA3BUTHUE YEPEHKOB
KOJIEyCa»

PackpbiBath copiep:kanrue TEPMUHOB U
MOHATUI: aOMOTUYECKHUE (PAKTOPHI,
dhoToneprnoau3M, OMOJIOTHUSCKUE
PUTMBI.

AHanmM3upoBaTh JEHCTBUE CBETA,
TEeMIIepaTyphl, BIAKHOCTH HA OPTaHU3MBbI
Y TIPUBOJIUTH TTPUMEPHI
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
[IpoBouTH OHOTOTHYECKHE HAOIIOICHHUS
1 0OPMIIATH PE3yJIbTaThl MPOBEAEHHBIX
HaOJTI0ICHHUIA
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3.4 | buotnyeckue buotnueckue daxropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(dakTopsI OMOTHYECKHUX B3aUMOJICHCTBHIA: U TIOHATUH: OMOTHYECKHE PaKTOPHI,
KOHKYPEHLU, XUIITHUYECTBO, CUMOMO3 U | XUILHUYECTBO, IIapa3UTHU3M,
ero ¢opmel. [lapazutusm, koomeparusi, | KOHKYpEHUUs, MyTyaJau3M, CUMONO3,
MyTyaJIn3M, KOMMEHCAIA3M KOMMEHCAJIN3M, HaXJI€OHUYECTBO,
(KBapTUPAHCTBO, HAXJICOHUUECTBO). KBapTUPAHCTBO, aMEHCAJIN3M,
AMeHcanu3m, HEUTPaIU3M. HEUTpaAIU3M.
3HaueHue ONOTHUYECKUX XapakTepHu30BaTh OMOTUYECKHUE
B3aMMOJICHCTBUH I CYILIECTBOBAHU (aKTOphI U BUJIbI B3AMMOOTHOILICHUI
OpPraHMU3MOB B IIPUPOAHBIX COOOLIECTBAX. | MEXY OPTaHU3MAMMU; IPUBOIUTH
Hemoncmpayuu: IIPUMEPHI B3aUMHOU
Tabnuyvl u cxemol.: «llumesble Henm» IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaATH MEXy COOOH BUABI
buotnuecknx
B3aMMO/ICMCTBUM OPTaHU3MOB
3.5 | Dxonoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conep:kaHue TEPMUHOB U
XapaKTEPUCTUKU nonyJsiiuu. OCHOBHBIE MOKA3ATENN MTOHSATHN: TOMYJISALINS, YACIEHHOCTb,

BUJA U MIOMYJISLIUA

NOMYJISILUN: YUCIEHHOCTD, IIJIOTHOCT,
POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. J[mHamMmka 4yucIeHHOCTH
NOMYJISIUNN U €€ PEryJIsLus.
Hemoncmpayuu:

Tabauyvt u cxemoi: «Ilomynsiiumy,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
NOMYJSIKUNA UHOY30pUU-TYPEITbKNY.
Jlabopamopnwie u npakmuyueckue
pabomut:

IJIOTHOCTB, POKIAEMOCTh, CMEPTHOCTb,
NPUPOCT, MUTPpALUs, AUHAMUKA
YUCJIIEHHOCTH MOMYJISILUN.
XapakTepu3oBaTh OCHOBHBIE MOKA3aTEIN
U DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILUN; OMUCHIBATH MEXaHU3MBbI
PEryIsiUuU YUCIEHHOCTH MOITYJISIUU
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[Tpaktrueckas padora Ne 2. «ITomcuér
IJIOTHOCTH MOMYJIAIMA PAa3HbIX BUJIOB
pacTeHui»

Hroro yacos 1o teme

5

Tema 4. Coo01iecTBa M YKOJIOTHUYECKHE CHCTEMBI

4.1 | CooOmecTBa 1 Coo00111eCcTBO OpraHU3MOB — OMOIIEHO3. PackpriBaTh copepkaHue TEPMUHOB U
OpraHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, MOHATUM: OMOIIEHO3, DKOCUCTEMA,
MPOCTPAHCTBEHHAS, TpOPUUECKas OMOreo1eH03, BUIbI-JOMUHAHTHI,
(uieBas). Buabl- 1OMUHAHTHI. DKOJIOTHMYECKas HUIIIA.
CBs13u B OHOIIEHO3E. XapakTepu3oBaTh OHOIIEHO3
Jlemoncmpayuu: (coo01IecTBO), €T0 BUIOBYIO,
Tabnuyvt u cxemsi: «lluieBbie LEMN, MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
«buoIIeHO3: COCTAaB M CTPYKTYpay. CTPYKTYPBHI.
Obopyoosanue: MOJICIb-aNTUIMKALIAS OOBSICHATH PO KOMIIOHEHTOB
«Tunruneie OUOIIEHO3bIY; repbapuii OMoIIeHO3a B MOJIIEPKAHUU €T0
«PacTtutenbHbIe COOOIIECTBAY; CTPYKTYPBI U CyIIECTBOBAHUS
KOJUIEKIMs « bHOIIEHO3» Ha ONPECIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTHU U JIUCTOBOM MO3AUKH.
CpaBHHMBaTh KOMIIOHCHTHI OMOIICHO30B,
WX BUOBYIO, TPOCTPAHCTBEHHYIO U
TPOPUIECKYIO CTPYKTYPBI, CBSI3U MEKIY
OpraHU3MaMH
4.2 | DKOCUCTEMBI U 2 DKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). | PackpbiBaTh conep:kaHne TEPMUHOB U

3aKOHOMEPHOCTH UX
CYILIECTBOBAHUS

[TousTe 00 AKOCUCTEME U
OHMOreolEcHO3E.
@OyYHKITMOHAIbHBIE KOMITOHEHTBI

MOHATHH: DKOCUCTEMA, OMOT€OLIEHO3,
MPOAYIIEHTBI, KOHCYMEHTHI, PEIYIICHTHI,
TpodHUUECKUE YPOBHH, ITUIIICBAs

69



AKOCHUCTEMBI: TIPOYIICHTHI, KOHCYMEHTHI,
PEAYLICHTHI.

KpyroBopoTt BemiecTB U MOTOK SHEPTUU
B DKOCHCTEME.

Tpoduueckue (muieBpie) ypoOBHU
AKOCHUCTeMBI. [IuleBpIe e 1 CETH.
OCHOBHBIE 1TOKA3aTEIN SKOCUCTEMBI:
Oouomacca, mpoayKIusi. DKOJIOTUUECKUE
MMUPAMUJIBL: TIPOAYKIIMH, YUCICHHOCTH,
onomaccel. CBOMCTBA YKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISIIHSI,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

lopmpemuwi: A. JIx. Tencnn,

B. H. Cykaués.

Tabauysl u cxemoi: «IlpupoaHbIe
coobmecTBay, «llenmu muTanus,
«IKOJIOTUYECKasi MUPAMUIAY»

LEIb U CETh, IKOJIOTMUECKUE
MUpaMujibl, OMomacca, mpoayKIus,
CYKLECCHSL.

XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
(e€ crmocOOHOCTH K JUIUTETHHOMY
CaMOMOJIJIEP>KaHUI0, OTHOCUTEIILHO
3aMKHYTBIA KPyTOBOPOT BEILIECTB,
HEO0OXOMMOCTh TOTOKA SHEPTHUH).
CpaBHUBATh NACTOUIIHBIE U ACTPUTHBIC
MUIIEBbIC 1IENH, TPOPUUECKUE YPOBHU
DKOCUCTEMBI.

Paznuuate nupamMubl MPOIyKIIUH,
MUPaMUJIbl YUCIICHHOCTH U TTUPaAMU/IbI
OMOMACCHI.

CocTaBisTh ENH U CETH MTUTAHUSI.
IlepeuncnsaTh CBOMCTBA SKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALIMS,
pa3BuTHE (CyKIleccusi).

OnuchIBaTh MEXaHU3M TOAACP>KAHUS
pPaBHOBECHS B 3KOCHCTEMaAX.
XapakTepu3oBaTh CYKIIECCUU, BBISIBIISITh
MPUYHUHBI U O0LIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM

4.3

[Ipuponsie
3KOCUCTEMBI

[IpupoHbIE 3KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCUCTEMA XBOMHOTO UJIU
IMPOKOJIMCTBEHHOTO JIECA.

PackpeiBaTh conepskaHue TSPMUHOB U
MTOHSITHI: BOAHBIE DKOCUCTEMEI,
OMOTEO1IeHO3bI, (PUTOIIAHKTOH,
300IUTAHKTOH, OEHTOC, TYMYC.
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Hemoncmpavyuu:

Tabauyst u cxemvi: « IKOCUCTEMA
HIMPOKOJINCTBEHHOTO JIECA,
«DKocucTeMa XBOMHOTO JIeca,
«buoneHnos Bogoémay.

Obopyoosanue: Tepdapun v KOJUICKITUU
pPacTEHUI U )KUBOTHBIX,
MPUHAJICKAITUX K Pa3HbIM
AKOJIOTUYECKUM TPyIIIaM OJHOTO BUA

[IpuBOIUTH MPUMEPHI TPUPOTHBIX
PKOCHCTEM CBOEH MECTHOCTH.
CpaBHUBATh HA3€MHBIE U BOJAHBIC
AKOCHUCTEMBI; OpPraHU3MbI, 00pa3yIoIINe
pasHbie TpohUIECKHE YPOBHU

4.4 | AHTpOIIOTCHHBIC AHTPOIIOTE€HHBIE IKOCUCTEMBI. PackpriBath conepkaHue TEPMUHOB U
AKOCHUCTEMBI ATPOIKOCUCTEMBL. MOHATHI: aHTPOIOTE€HHAS YKOCUCTEMA,
Ypboskocucremsl. buonoruueckoe u arpo’KocucTema, ypooskocucrema,
XO3MCTBEHHOE 3HAUCHUE OounopazHoobOpasue.
arpodKOCUCTEM U YpOOIKOCHUCTEM. XapakTepu3oBaTh arpodKOCUCTEMBI U
buopasnoobpasue kak gpaxTop ypOO3KOCUCTEMBI, 0COOEHHOCTH UX
YCTOMUMBOCTHU 3KOCUCTEM. COXpPAaHEHHE | CyLIECTBOBAHUS.
OMOJOTUYECKOTO pazHoo0pa3us [IpuBOANTH MPUMEPHI AHTPOTIOTEHHBIX
Ha 3emiie. HKOCHCTEM CBOEW MECTHOCTH, ONKCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuysl u cxemol: «ATPOLIEHO3Y. CpaBHUBaTh COCTaB U CTPYKTYPY
Obopyodosanue: Koinekuus «Bpequrenu | mpupogHbIX SKOCUCTEM U
BAXHEHNIINUX CEJIbCKOXO3MCTBEHHBIX arpodKOCHUCTEM, arPOIKOCUCTEM U
KYJIbTYp» ypOO3IKOCUCTEM
4.5 | buochepa — VYuenue B. 1. Bepuanckoro o ouocdepe. | PackpriBath cojiepkaHnue TEPMUHOB U
riio0anbHast ['panuIlel, COCTaB M CTPYKTYypa NOHATUH: Orocdepa, )KMBOE BEIIECTBO,

IKOCHUCTEMA 3EMJIIH

ouocdepsl. )KruBoe BEIIEeCTBO U €0
¢ynkun. Ocobennoctu 6uochepsl Kak

JMHAMHYECKOE paBHOBECHE.
OuenuBats Bkiaa B. M. Bepnanckoro
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r7100ambHON SKOCUCTEMBI.
JlnHamMuueckoe paBHOBECHE B 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Topmpemuwi: B. U1. BepHaackuii.
Tabnuysl u cxemol: «O01IAs CTPYKTYypa
ounocdepr», «PacpocTpaHeHue KU3HU
B Ouocdepe», «O30HOBBIN dKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cOCTaB OMocdepsl,
(GyHKIIUH )KUBOTO BeliecTBa 6nochepsl
U onpeaesITh (Ha KapTe) 00J1acTH ero
HauOOJIBIIIETO PACTIPOCTPAHCHHMS.
[TpuBOIUTH TPUMEPHI TIPOSBICHHUS
(yHKUHI )KUBOTO BELIECTBA OMOC(eEpHI,
OMOreOXMMHUYECKOH 1eATEeIbHOCTH
YeoBeKa.

[lepeunciarb 0coOeHHOCTH OHOC(epbl
KaK I100a1bHOM 3KOCUCTEMBI 3eMIIU

4.6 | 3aKOHOMEpPHOCTH KpyroBopoTs! BemiecTB u PackpriBaTh copepkaHue TEPMUHOB U
CYLIECTBOBaHHUS OMOre0XMMHUYECKHE IIUKJIIbI AJIEMEHTOB HOHSITUN: LEIOCTHOCTh OHOoCchepsl,
ouochepsl (yrnepona, a3ota). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH Orochepbl. OCHOBHBIE OMOTreOXUMHUYECKHUE KB

OMOMBI CyLIN. AJIEMEHTOB, 30HAJILHOCTH OHOC(hepHI,

Jemoncmpayuu: OMOMBI.

Tabauysl u cxemol: «Kpyrosopor OnuceiBaTh KPyroOBOPOT BEIIIECTB,

yriaepoaa B 6uochepe», «Kpyrosopor OMOTreOXMMHUUYECKUE KBl a30Ta U

a30Ta B IPUPOIEH yriepoza B 6uocdepe.
OOBSACHATH MPUUNHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
CyILIH 3eMIIH

4.7 | YenoBe4ecTBO YenoBeuecTBO B Onochepe 3emiu. PackpbiBaTh cofepkaHue TEPMUHOB U

B Ouocdepe 3emiu

AHTPOTIOTeHHBIC U3MCHCHHUS
B 6uocdepe. ['mobanpHBIC

HOHSATHUI: AaHTPOIIOT'€HHbIE U3MEHEHHUS,
HKOJIOTUYECKUN KPU3UC, TI100aIbHBIE
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HKOJIOTUYECKUE MTPOOITIEMBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «IIpumMepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha NPUPOY», « BaxkHENIINe UCTOUYHUKHU
3arpsA3HEHUs BO3/lyXa U TPYHTOBBIX
Bo», «IlouBa — BaxkHeHIIasK
cocTasJisironias ouochepo», «PaKToOpb
Jerpaganuu nouBy, «llapHuKoBbIi
abdexT», «PakTophl paIuOAKTUBHOTO
3arpsizHeHus ouocgeps»; KpacHas
kaura P®, n300pa>keHus 0XpaHIeMbIX
BHJIOB PACTEHUI U 5KUBOTHBIX

po0OJIeMBI.

XapakTepuszoBaTb OMOCHEPHYIO POJIb
YyeJIOBEKa.

[IpuBOIUTH PUMEPHI AHTPOTIOTEHHBIX
U3MeHeHu# B Onocdepe.

OneHnBaTh MOCIEJCTBUS 3arPsI3HEHUS
BO3/IYLLIHOM, BOJTHOM CPE/Ibl, U3MECHEHHUS
KJIUMAaTa, COKpaIieHus
OouopazHoobpasus.

DopMyIHUpPOBATH COOCTBEHHYIO MTO3UIIUIO
110 OTHOIICHMIO K TJI00aJIbHBIM U
PETHOHAIBHBIM 3KOJIOTHYECKUM
npobJieMaM, apryMEeHTHUPOBATh CBOIO
TOYKY 3pEHUS.

Ha3biBaTh npuyYrHbBI TOSBICHUS
MIPUPOAOOXPAHHOMN ITUKH,

PacKpbIBaTh 3HAYEHHUE Mporpecca

JUJISL TIPEOI0TICHUSI DKOJIOTHYECKOTO
KpH3uca

4.8

CocyiiecTBoBaHue
MIPUPOJIBI U
yeJI0BeUeCcTBa

CocymiecTBOBaHUE MTPUPOJIBI U
yenoBedyecTBa. CoXpaHEHHE
Omopa3HooOpa3us Kak OCHOBA
ycroitunBoctu 6mocdepsr. OcHOBa
PaIMOHAIBHOTO yIIPABIICHHUS
IIPUPOTHBIMH PECYpPCaMH B UX
ucrnoib3oBanue. Jloctmkenus ouonoruu
¥ OXpaHa MPHUPOJIBI.

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: PAlMOHAIIBHOE
IIPUPOIOIIOIB30BaHUE, YCTOUUHNBOE
pa3BUTHE, KODBOIIOLIUAL.
XapaxkTepu3oBaTh PaLMOHAIBHOE
HCIIOJIb30BaHUE MPUPOIHBIX PECYPCOB;
OCHOBHBI€ IOJIOKEHUA KOHLENIUU
YCTOMYUBOI'O Pa3BUTHUSA
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Hemoncmpayuu:
Tabauysl u cxemovi: «buocdepa u
YEJIOBEK

HToro yacos 1o teme 9
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 34
YACOB 11O ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYCHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

buonorusa B cucreme Hayk. buosorus
Kak Hayka. CBsa3p Ouonoruu ¢
OOLIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMH  €CTECTBEHHBIMM HayKaMmH,
dunocodueit, ITHKOW, ICTETUKOH u
IPaBOM. Poip ouosoruu B
dbopMupoBaHUH COBPEMEHHOM
HayyHOW KapTuHbl Mmupa. Cucrema
OMOJOTNYECKHUX HaYK.

bubnuoreka [{OK
https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

MeTo/1p1 TO3HAHUS )KUBOW TPUPOTBI
(HabnroieHue, HIKCIEPUMEHT,
OTHCaHue, N3MEPEHNUE,
KJIaCCU(UKALINS, MOJICTTHPOBAHHUE,
CTaTHCTUYECKasi 00pabOTKa TaHHBIX ).
[IpakTuueckas padora Ne 1
«Hcnonb3oBaHue pa3IMuHbIX METOIOB
P U3YICHUH OUOJIOTHICCKUX
00BEKTOBY.

0.5

bu6nmorexa LIOK
https://m.eds00.ru/863e6122

JXKuBble cucTeMbl M HUX OpraHMU3aLUS.
Bbronorndeckne CUCTEMBI, POLIECCH U
ux u3ydenue. JKuBble cHcTEMBI
(OmocucTeMbl) Kak MpeaMeT U3ydeHUus
6uonornu. OTINYNE )KUBBIX CUCTEM OT
HeopraHuyeckoil npupoasl. CBoiicTBa
OuocucTeM W HWX pa3zHooOpasue.
YpoBHH  OpraHu3aluu  OWOCHCTEM:

bubnunotexa LIOK
https://m.edso0.ru/863e6564
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MOJIEKYJISIPHBIH, KJICTOYHBIH,

TKaHEBBIH, OpTraHU3MEHHBIH,
MONYJISILIUOHHO-BUIOBOM,
IKOCHCTEMHBIN
(OroreoreHOTHYECK i ), OMOChepHBI.
XUMUYeCKUH COCTaB Hu
CTpOECHUE KJICTKH. XUMUYECKUI
COCTaB KJICTKH. XUMUYECKHUE
3JIEMEHTHI: MaKpOJJIEMEHTHI,
MHUKPOIJIEMEHTHI. Bona U

MUHEpallbHbIe BemiecTBa. DyHKIMH
BOJABl W MHUHEPAIbHBIX BEHICCTB B
kieTke. [logaepkanue 0CMOTHYECKOIO
OajaHca.

bubnuoreka [IOK
https://m.edsoo0.ru/863e674e

benku. CoctaB u cTpoeHHE OEIKOB.
AMUHOKHUCIOTB — MOHOMEPHI OEJIKOB.
Heszamenumele u 3aMEHHUMbIE
AMUHOKHCIIOTBHI. AMWHOKHCTIOTHBIN
coCTaB. YPOBHM CTPYKTYphl O€IKOBOM
MOJIEKYJIbl  (TIEpBUYHAsL, BTOpHUYHAS,
TpeTUYHast u YeTBEPTUYHAS
CTPYKTYypa). XUMUYECKHUE CBOICTBA
OenkoB. buonornueckue  QyHKUMH
OEIIKOB.

bu6nmorexa LIOK
https://m.edso00.ru/863e6b72

DepMeHTHI — OMoJIOrn4ecKue
karanuzaTopbl. CTpoenue depmeHTa:
AKTUBHBIN LEHTP, cybcTparHas
cnenupuIHOCTb. Kodepmentsr.

Buramunbl. Otinuust (GpepMeHTOB OT
HEOPTraHMYECKUX KaTaIN3aTOPOB.
JlaGopatopHas pabora Ne 1

«3yyeHne KaTaTuTHYECKOU
AKTUBHOCTH (pepMEHTOB (Ha pUMepe
aMMJIa3bl WM KaTanasbl)»

0.5

but6mmorekxa [IOK
https://m.eds00.ru/863e6b72
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VYriaeBoapl: MOHOCaxapubl (TIHOKO3a,
pubo3a u Ne30KCUpr003a),
aucaxapuibl  (caxaposa, JakTo3a) u
noJjucaxapuabl  (Kpaxmal, TIUKOTEH,
LEJUTI0NI03a). buonorunueckue
(GYHKIIUH YTIIEBOJIOB.

JIMnuabL: TPUTITUIEPUTBI,
dbochonmunuabl, CTEPOUIHI.
TI'unpodumnsHo-rHAPODOOHBIE
cBoiicTBa. buosnornyeckue GyHKIMN
mununoB. CpaBHEHHE YIJIE€BOJIOB,
OETIKOB M JIMIUOB KaK HCTOYHHUKOB
SHEPIHH.

bu6nmoreka [IOK
https://m.edso0.ru/863e6870

Hyxneunossie kucnorsl: JIHK nu PHK.
Hyxneotnasl — MOHOMEpEI
HYKJIEMHOBBIX KHUCIO0T. CTpoeHue u
¢yukuun JJHK. Ctpoenue u pyHkumuu
PHK. Bunst PHK. AT®: crpoenue u

byHKINN.

bubnunoreka LIOK
https://m.edsoo.ru/863e6d5c¢c

LuTosnorusa — Hayka O KJIETKE.
Hcropust u MeTOAbI U3y4EHUS KIETKH.
Kinerounas Teopust — npumep
B3aUMOJICUCTBUS UJeH U (PaKTOB B
Hay4YHOM IIO3HAHUU.

bu6nmorexa LIOK
https://m.edso00.ru/863e6e88

10

Knerka  kak  menoctHas — KuBas
cucremMa. OOmMe TpPHU3HAKH KJIETOK:
3aMKHyTas  HapyXHas  MeMOpaHa,
Monekynel JIHK kak reHeTnueckui
ammapar, CHCTeMa CHHTe3a Oelnka.
Tumbl KJIETOK: JyKapuoTHUeCKas |
MPOKapUOTUYECKAs. OcobenHoctu
CTPOCHUSI TTPOKAPUOTUUYECKON KIIETKH.
Knerounas CTEHKa OakTepuil.
CTpoeHne 5>yKapHUOTHYECKOW KIIETKH.
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OCHOBHBIE OTJWYHUSA PACTUTEILHOM,
JKUBOTHOM M TPUOHOM KIJICTKH.

11

CrpoeHue 3yKapuOTHYECKON KIIETKHU.
[loBEepXHOCTHBIE CTPYKTYpPBI KIETOK —
KJIETOYHAsl CTEHKA, IJIMKOKAJIHMKC, HX
byHKInn. [InasmaTtuueckas
MeMOpaHa, €€ CBOWCTBAa W (PYHKIIUH.
Hurommazama w €€  OpraHoujbl
OnHomeMOpaHHbIE OpraHoOM/Ibl
kinetku: OIIC, anmapatr ['onbaxwy,
JIN30COMBI. ITosryaBTOHOMHBIE
OpraHoujbl KJIETKH: MHUTOXOHJPHH,
IUTACTUBL. IIpoucxoxnenue
MUTOXOHJAPUHA H  IUIACTHA. Buasl
wiactu. HememOpaHHble opraHouisl
KJIETKU: pUOOCOMBI, KJIIETOUHBIN LIEHTD,
LEHTPUOJIA,  PECHUYKH,  IKTYTHKH.
OyHKIMH OpraHouJI0B KJIETKH.
Bxirouenus.

Snpo — peryiaTopHslii UEHTP KIIETKH.
Crpoenue sjpa: siaepHas 000J04YKa,
KapuoIljia3Ma, XpOMAaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.
JlaGopatopnast pabota Ne 2
«M3y4yeHne cTpoeHus KIETOK
pacTeHHi, )KUBOTHBIX, TPUOOB U
OaxTepuii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux
ONMCAHUEN.

0.5

bubnuoreka [{OK
https://m.edso00.ru/863e6ff0
https://m.edso00.ru/863e716¢

12

KuznenestenbHOCTh KJIETKH. OOMeEH
BEIIECTB WIn MeTaboJI3M.
Accumusinus (TMJIaCTHYECKU OOMEH)
U TUCCUMUJISIINS (SHEPreTHUeCKHi

bubanoreka [JOK
https://m.eds00.ru/863e766¢
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0oOMEH) — JIB€ CTOPOHBI E€IUHOTO
nporiecca Metabonusma. Poib 3akoHOB
COXpaHEHHs BEIIECTB M HHEPIUU B
NOHUMaHHUH METa00IM3Ma.

Tumbr oOMeHa BemecTB: aBTOTPO(HBIH
u rereporpodubiid. Ponbs ¢pepmeHTOB B
oOMeHe BEUIECTB U IIPEBpALICHUU
SHEPI'HH B KIICTKE.

13

®orocunre3. CBeroBas W TEMHOBas
dazbl dorocuHTE3A. Peakiun
dborocunHTE3A. DddexTrBHOCTH
¢orocunTe3a. 3HaueHue (POTOCHHTE3A
IUIsE  KU3HU Ha 3emue. BrnusHue
ycnoBHid cpensl Ha  (pOTOCHMHTE3 U
CIoco0bI MOBBILICHUS ero
OPOAYKTHBHOCTH Y  KYJIBTYPHBIX
pacTeHUN. XeMOCHHTE3
XeMOCHHTE3UpYIoIIHUe OaKTEepHH.
3HaYeHne XEMOCHHTE3a JIUIsl )KU3HU Ha
3emute.

bubmuoreka [{OK
https://m.edso00.ru/863e7c98

14

OHepreTudyeckuii OOMEH B KIETKE.
Pacmiennienue BeriecTB, BbIACTEHUE U
AKKyMYJIIPOBAaHHWE SHEPTHH B KIICTKE.
Otambl  DHEPreTUYECKOro  oOMeHa.
I'mukonus. bBpoxkeHwe u €ro BUIBI.
Kucnopoanoe OKHCIICHUE, WIn
KJIeTOYHOE JbIxaHue. OKHCIUTEIBHOE
docdopuupoBanne. IHHeKTUBHOCTH
HHEPreTHIECcKOro oOMeHa.

bubnunotexa LIOK
https://m.edso0.ru/863e7aae

15

KneTrounplii muKn, WM S>KU3HEHHBIN
OUKI ~ KJIeTKu. JleneHue  KIETKH.
WNurepdaza u wmwuros. Ilpormeccsl,
MIPOTEKAIOIIHE B uHTepdase.
Peruukanus — peakiusi MATpUIHOTO

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/863e7dc4
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cunre3a JIHK. Crpoenue xpomocom.

XpOMOCOMHBIH Ha0Op — KapHOTHII.
JuniaouiHbIiA " raruIONIHBIN
XPOMOCOMHBIE HAaOOpBI. XPOMaTHUbL.
Huronornueckue OCHOBBI

Pa3MHOKEHUS H  HWHAWBUIYaJTbLHOTO
Pa3BHUTHS OPTaHU3MOB.

Jenenne kneTtku — wmuro3. Cragun
muTo3a. [Iponeccel, mpoucxoasiue Ha
Pa3HBIX CTaaMsIX MHTO3A.
buonormdyeckuii CMBICII MUTO3A.
[Iporpammupyemasi rulenb KICTKH —
arnomnTo3.

JlaGopaTtopnast pabota Ne 3
«HabmromeHne MuTo3a B KJIE€TKax
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOTpenaparax.

16

buocunTes Oenka. Peakius
MaTpU4HOIO CHHTE3a. | 'eHeTnueckas
unpopmanus u JJHK. Peanuzauus
TeHETUYECKON NHPOpMaILUK B KIIETKE.
I'eneTYECKU KOJ U €70 CBOMCTBA.
Tpanckpunuus — MaTpUYHBINA CUHTE3
PHK.

bu6nmorexa LIOK
https://m.eds00.ru/863e796e

17

Tpancusmuss — OuwocuHTe3  Oenka.
Oransl  TpaHciuauuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B
OnocHuHTE3E OeKa.

bubnunotexa LIOK
https://m.edso00.ru/863e796e

18

Heknerounsle ¢Gopmbl  KM3HM —
BUpPYCHI. VcTOpusi OTKpBITUS BUPYCOB
(A.M1. MW sanosckuii). OcobeHHOCTH
CTPOGHUS U  JKU3HEHHBIH  ITUKI
BUpycoB. bakrepuodaru. bonesnu
pacTeHUM, KUBOTHBIX U YEIIOBEKA,

bubnunorexa LIOK
https://m.edso00.ru/863e7540
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BbI3BIBAEMBIC ~ BUpycamH.  Bupyc
uMMmyHoaeduiuta yenoseka (BUY) —
Bo30ymutens  CIIM[la.  OOGparnas

TPAaHCKPHITLIHS, peBepTasa u
WHTErpasa. [TpodunakTuka
pacrpoCcTpaHeHHS BUPYCHBIX
3a00JI€BaHUH.

19

PasMHOXeHHE W  WHIWBUAYabHOE
pa3BUTHE OpraHU3MOB. dopmbl
Pa3MHOXXCHHSI OPTraHU3MOB: OECIIOoe
U moinoBoe. Bumel  Gecronoro
pPa3MHOXKCHHSI:  JCIICHUE  HAJIBOE,
MIOYKOBAHUE OJIHO ¥ MHOTOKJICTOUHBIX,
cropooOpa3zoBaHue, BETETaTUBHOE
pa3MHOXKCHUE. HckyccTBeHHOE
KIIOHUPOBAaHHE  OPraHU3MOB,  €r0
3HAYCHHUE JIJIS CEJICKIIHH.

[TonoBoe pa3MHOXXEHHE, €r0 OTIUYHS
0T Gecrooro.

bubnunoreka LIOK
https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e

20

Meiios. Cramuu wmeiiosza. Ilpomeccs,
IIPOUCXOAAIIME HA CTaauAX MeHo3a.
[loBenenue xpomocoM B Melo3e.
Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HAYE€HHE Meiio3a.

bu6nmorexa LIOK
https://m.edsoo.ru/863e7f4a

21

OO6pa3oBaHue U Pa3BUTHE MTOJTOBBIX
KJIETOK. ['ameTorenes — mpoiecc
00pa30oBaHUs MOJOBBIX KIETOK Y
JKUBOTHEIX. I10TI0BEIE JKeJIe3hI:
CEMEHHHKH U simuHukn. OOpazoBaHue
nu pa3BI/ITI/Ie ITIOJIOBBIX KJICTOK — IraMeT
(criepmMaTo30u], SMIIEKIeTKA) —
criepMaToreHe3 M OOTCHE3.
Oco0eHHOCTH CTPOSHUS SHIEKIETOK U
criepMato30u0B. OII0g0TBOPEHUE.

0.5

but6mmorekxa [IOK
https://m.eds00.ru/863e81h6
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[TapTenorenes. Jlaboparopnas padota
Ne 4 «M3yuenue cTpoeHHs TOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

22

WnauBunyansHoe pasButTHE
OpraHU3MOB (oHTOTEHE3).
OMOpUOHaIbHOE pas3BuTHE
(aMOpuoTreHes). Jrarbl
SMOPHOHAIBHOTO pa3BUTHSA y
MO3BOHOYHBIX XHBOTHBIX: ApoOJIeHueE,
racTpynauus, OpPraHOTCHE3.
[TocTamOpuonanbHOe pa3BuTHe. Tub
HOCTAMOPHOHAILHOTO pa3BUTHSL:
npsiMoe,  HempsiMoe  (JINYMHOYHOE).
Bnusaue  cpeapl  Ha  pa3BUTHE
OpraHu3MoB, (haKTOphl, CHOCOOHBIE
BBI3BIBAaTh BPOXKJIEHHbIE YPOJICTBA.
Poct u pazButne pacrenuii. OHTOreHe3
[[BETKOBOI'O  PAaCTEHMS:  CTPOCHHE
CEeMEHH, CTAINU PA3BUTHSL.

bubmuoreka [{OK
https://m.edso00.ru/863e8436

23

HacnencTBeHHOCTh M U3MEHUYHUBOCTh
OpraHu3MOB.

I'enetnka — HayKa 0
HaCJICJICTBEHHOCTH U U3MEHUYHBOCTH.
[Ipenmer u 3agaum renetuku. Mcropus
pa3BUTHS T€HETUKHU. Poib nuTonoruu
U OMOpPHOJIOTHM B  CTAaHOBJIICHUH
FeHEeTHUKU. Bxiiax poccuiickux u
3apyOCKHBIX y4YEHBIX B pa3BUTHE

TE€HETUKH. Mertonsl TE€HETUKU
(rubpuI0IOTHYECKUA,

UTOT€HETUUECKU, MOJIEKYJIIPHO-
TEHETHUYECKUM ). OcHOBHBIE

TreHeTHYeCcKHe MoHATHs. I eHeTndeckas

bubnmnorexa LIOK
https://m.eds00.ru/863e86f2
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CHUMBOJIMKA, UCIIOJIb3yeMas B CXeMax
CKpEIlMBaHUM.

24

3aKOHOMEPHOCTH HACJIEAOBAHUS
MPU3HAKOB, YCTAHOBIICHHBIC

I'. Mennenem. MoHOTHOpUTHOE
CKpelBanue. MoHOruOpuIHOe
CKpellrBaHue. 3aKOH eAMHO00pa3us
rUOpHIOB MEPBOTO MTOKOJICHHS.
[TpaBuiio TOMUHUPOBAHUS. 3aKOH
pacuieruieHus mpu3HakoB. ['unoresa
YUCTOTHI TameT. [1omHoe 1 HenoaHoe
JTIOMHHHUPOBAHHE.

bubnunoreka LIOK
https://m.eds00.ru/863e8878

25

Jurubpusnnoe ckpeluBaHue. 3aKOH
HE3aBUCHMOTO HaclleI0BaHMs
IMPU3HAKOB. ]_II/ITOFGHGTI/I‘IGCKI/IG
OCHOBBI JUTMOPUHOIO CKpEIBaHUS.
AHanuzupylouiee CKpELIMBaHNUE.
Hcnonp3oBaHne aHAJIM3UPYIOLLETO
CKpCIIUBaHUA NI OIPCACIICHUA
TeHOTHUIIa OCOOH.

bubnunoreka [JOK
https://m.edso0.ru/863e89a4

26

CuennenHoe HacJleJOBaHHe
npusHakoB. Pab6ora T. Moprana mno
CIIETIJICHHOMY HAacJIeZIOBaHUIO T'€HOB.
Hapymenne cuemsieHnss TE€HOB B
pe3ysbTaTe KPOCCUHTOBEPA.
XpoMOCOMHas Teopus
HaCJIEICTBEHHOCTH. I'enetnueckue
KapThI.

JlabopaTtopHas padota Ne 5
«M3yuyeHue pe3ynpTaToB
MOHOTHOPUAHOTO U TUTHOPUAHOTO
CKpEeLIUBaHUA y Jp030(HiIbl Ha
TOTOBBIX MUKpOIIpenapaTaxy.

0.5

bubnunotexa LIOK
https://m.edso0.ru/863e8c60
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27

I'eneruka nonxa. XpoMoCOMHOE
ornpezesieHue noja. AyTocoMbl U
II0JIOBBIE XPOMOCOMBI. ['OoMOrameTHbIe
U TeTepOraMeTHbIE OPraHU3MBbI.
HacnenoBanue npu3Hakos,
CIETUICHHBIX C MOJIOM.

bu6nmoreka [IOK
https://m.edso0.ru/863e8c60

28

W3meHunBOCTh. BHIbl U3MEHYUBOCTH:
HEHACJICACTBEHHAsl U HACJIECICTBCHHAS.
Henacnencreennas U3MEHUYUBOCTb.
Ponp cpenpl B HEHACIEACTBEHHOM
WU3MEHYUBOCTH. XapakTepucTHKa
MOTU(PUKAIIMOHHOW ~ M3MEHYUBOCTH.
BapuanuoHHbI psn ¥ BapHalMOHHAs
kpuBas. Hopma peakuum npusHaxa.
KonuuecTBeHHBIE UM KauyeCTBEHHBIC
IPU3HAKM W KX HOPMA pEaKLUU.
CaolicTBa MOIU(PHUKAIIMOHHON
U3MEHYHUBOCTH.

JlaGopaTtopnast pabota No 6.
N3yuyenne MoandukanmoHHON
U3MEHYUBOCTH, IOCTPOCHUE
BApHALMOHHOTO Ps1/1a ¥ BAPUALIMOHHOMN
KpUBOW».

0.5

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

29

Hacnencreennas, HIIH
F€HOTUINYECKas U3MEHYUBOCTD.
KomOunaTtuBHast U3MEHYUBOCTD.
Meii03 1 MOJOBOM MPOLECC — OCHOBA
KOMOWHATUBHOMN M3MEHYHBOCTH.
MyranuonHas U3MEHYUBOCTD.
Knaccupukanus Myranmii: TeHHbIE,
XPOMOCOMHBIE, T€HOMHBIE. HacToTa n
IpUYMHBl ~ MyTauuid. MyTareHHsle
¢dakToppl. 3aKOH TOMOJIOTHYECKHX
psnoB B HacJIeACTBEHHOHU

0.5

bubnunoreka LIOK
https://m.edso0.ru/863e8efe
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M3MEHYHUBOCTH H.M. BaBunoga.
BHesnepHas  HacleICTBEHHOCTb U
U3MEHUYUBOCTb.

JlaGopaTtopHnas padora Ne 7. «AHanu3
MyTalui y 1po30(p bl Ha TOTOBBIX

30

MHUKpOIIpenaparaxy.
I'eneruka YeJIOBEKa. Kapuorun
YeJIoBeKa. OcHOBHBIE METOJIbI
TCHETHKH YeIIoBeKa:
TCHCAIOTHYCCKHI, OJIM3HEIIOBBIH,

[IUTOTEHETUYECKUN, OMOXUMHUYECKHIA,
MOJIEKYJISIPHO-TEHETUYECKHU .
CoBpeMeHHOE OIpeielieHIe TeHOTUIA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHUE,
TEHOTUIIUPOBAHHWE, B TOM YHCIE C
IIOMOIIBIO III1P-ananu3a.
HacnenctBennbie 3a00ieBaHus
YeJI0BeKa: reHHble 00J1e3HH, 00JIE3HHU C
HACJIEJICTBEHHON
MIPEAPACIIONOKEHHOCTBIO,
XPOMOCOMHBIE 00JIe3HH.
ComaTnueckue W TIeHEepaTUBHbBIC
MYyTalllH. CtBOJIOBBIE KIIETKH.
[IpuHnmns! 310poBOro 00pa3a KU3HHU,
JTUATHOCTHKH, npoQUIaKTUKA |
JICYCHUS TEHETUYECKHX  OOJIe3HEH.
Menuko-reHeTuIecKoe
KOHCYJbTHPOBAaHUE. 3HayeHue
MEIUIIMHCKON TeHETUKHU B
MPEIOTBPALICHUN u JICYCHUU
TEHETUYECKUX 3a00JIEBaHUI YeIOBEKa.

bu6nmorexa LIOK
https://m.edso0.ru/863e8d78

31

PesepBHrIit ypok. O600IICHHE 110 TEME
((HaCHeI[CTBeHHOCTB 1 NBMCHYUBOCTH
OpTraHU3MOBY.
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32

Cenekuust  opranu3MoB.  OCHOBBI
ouorexnosnoruu. Cenekuus Kak Hayka
U Tpolecc. 3apoXIACHUE CEJICKIUU U
JIOMECTUKALIMSL. VYyenue
H.A. BaBunosa 0 LIEHTpax
MPOUCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX  PACTEHUU. HenTpsl
MIPOUCX 0K ICHHS JOMAaLITHUX
AKUBOTHBIX. COPT, IOpPO/IA, LITAMM.

bubnmoreka [IOK
https://m.edsoo.ru/863e9214

33

Meroapl W JIOCTUXKEHUS CEIEKLUUU
pacTeHuil u kUBOTHBIX. COBpeMEHHbIE
METOAbl  celeKuu. MaccoBblii U
UHAUBUAYaAJIbHBII OTOOPHI B CEJIEKIIUU
pacTeHud W KUBOTHbIX. OIlleHKa
IKCTEPhEpA. bnuskopocTBeHHOE
CKpeluBaHue — WHOpuAMHT. Yucras
auHus. CKpeuBaHUe YMCTHIX JIMHUK.
['etepo3uc, wmum rulOpugHas cuia.
HeponcrBenHoe — ckpelmnMBaHue  —
ayTOPUIUHT. Otnanéunas
ruOpuausamss ¥ e€  ycHexu.
HckyccTBeHHBIM MyTareHes u
MOJIyYEHUE MIOJIUTUIONIOB.
JlocTr>KeHMs CeJIeKIMN pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

bubmmoteka IIOK
https://m.edso0.ru/863e9214

34

buorexHonorus kak orpacib
IIPOU3BOJCTBA. | '€HHAst UHIKEHEPHs.
DTanbl CO3aHus PEKOMOMHAHTHOM
JIHK u TpaHCreHHBIX OpraHu3MOB.
Kiterounas unxenepus. Kierounsie
KYJIbTYpbl. MUKPOKIIOHAJIBHOE
Pa3MHOKEHHE PACTECHUM.
KitonnpoBanue BbICOKOIPOAYKTUBHBIX
CEJIBCKOXO035MCTBEHHBIX OPTaHU3MOB.

but6mmorekxa [IOK
https://m.eds00.ru/863e9336
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DKOJIOTUYECKUE U STUYECKHE
npobaembl. MO — renernuecku

MOIU(DUIIUPOBAHHBIE OPTAHU3MEI.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34
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11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

DBOJIIOLIMOHHAST OMOJIOTHS. DBOJIOIHS H
metonbl €€ wm3ydeHus. CBHIETEIbCTBA
IBOJTIOIIHH. [TaneonToNOrMYECKHE:
MI0CJICIOBATEIBHOCTD TOSIBIICHHUSI BHJIIOB B
MMaJICOHTOIOTUUECKOM JICTOIHCH,
nepexoanbie (opmbl. broreorpaduueckue:
CXOACTBO ® paznmmuue Gayn u  Qaop
MaTEPUKOB U OCTPOBOB.
OMOPHOJIOTHYECKHUE: CXOJICTBA U PA3THUUS
3M6pI/IOHOB Pa3HBIX BUAOB TO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMHUYECKUE:
T'OMOJIOTHYHBIC, AaHaJIOTUYHBbIC,
pPYAUMEHTapHbIE OpraHsl, aTaBU3MBI.
MosekysipHO-OMOXUMHUYECKUE:  CXOJICTBO
MEXaHU3MOB HAaACJICACTBECHHOCTHU n
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCeX
OpPTraHU3MOB.

bubmuorexa [JOK
https://m.edsoo.ru/863ea20e

HcTopust pa3BuUTHS MpeACcTaBIeHU 00
sBoNrOLMU. [IpennocbuIKu BOSHUKHOBEHUS
SBOJIFOIIMOHHON T€OPUHU. DBOITKOIMOHHAS
Teopus U e€ MecTo B Omonoruu. Biusiaue
SBOJIIOLIMOHHON TEOPUU Ha PA3BUTHE
OMOJIOTUH U IPYTUX HAYK.

bu6mmorexa [IOK
https://m.eds00.ru/863e9570

OpomonmoHHass  Teopus Y. [lapBuHa.
IIpeanocbuUIKM BOZHUKHOBEHUS TAPBUHU3MA.
JIBrOKylIye CHUIIbl HBOJIIOLIMM BUJIOB I10

bu6mmoreka [JOK
https://m.edso0.ru/863e9cle
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JapBuHy (M30bITOYHOE pPa3MHOXKEHHE MpPH
OTPaHUYEHHOCTHU pecypcoB,
HeomnpeaenéHHas U3MEHYMBOCTh, OoprOa 3a
CYIIIECTBOBaHMUE, €CTECTBEHHBIN OTOOD).
Cunrernueckast Teopusi 3Bomonuu (CTI) u
e€ OCHOBHBIE TIOJIOKEHUSI.

MuUKpO3BOTIOLIHS.

[Tormynsanus Kak 3JeMeHTapHas €IUHHIA
BUa U 3Bommonuu. JlaboparopHas pabora Ne
1 «CpaBHEHME BUIOB 11O
MOP(OJIOTHUECKOMY KPUTEPUIO».

0.5

bubmuorexa [JOK
https://m.edso00.ru/863e99c6

JBmxymue cuibl (3NeMeHTapHble (PaKTOpHI)
SBOJIIOLIMM B mpupoje. MyTalMOHHBIN
IpoLecC U KOMOMHATHBHAs W3MEHYHUBOCTb.
[TorynsuoHHbBIE BOJHBI M JApeild TeHOB.
N3onsiuus u Murparusi.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

EcrectBenHblif oT6Op U ero  QopMmsl.
EcrecTBeHHbI 0TOOp — HampaBJISIOLIIA
daxTop 3BomrOIMH. DPOPMBI €CTECTBEHHOTO
otOopa.

bu6nmoreka [JOK
https://m.edsoo.ru/863e9ed0

PesynbTarst 3BOJIFOLIUN:
PUCTIOCOOTIEHHOCTh OpraHU3MOB u
BU000pa30BaHUE. [TpucnocoOi1eHHOCTH
OpPraHWU3MOB KaK pE3yJIbTaT dBOIIOIUH.
[Tpumepsl npucocoOIeHN Y OpraHU3MOB.
Apomopdo3bl U UIMOaIaN TAIIH.

Bun u Bunoobpazosanue. Kpurepuu
Buaa. OCHOBHBIE (OPMBI BHIOOOPA30BAHHMS:
reorpagpuueckoe, 3K0JI0rHUECKOe.
JlaGopaTtopnast pabota Ne 2 «Onucanue
pUCIOCOOJICHHOCTH OpraHu3Ma U eé

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e9fde
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OTHOCHUTEIIBHOT'O XapaKTepan.

Hanpapnenust ¥ myTH MaKpO3BOJIIOLHUH.
@DopMbl HBOIIIOLMHU: (pUneTHYECKas,
JIMBEpreHTHAasi, KOHBEPreHTHas,
napasuiesbHasl.

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

Heob6patumoctsb HBOJIIOLUU.
[TpoucxoxnaeHue oT
HEeCIeUATN3UPOBAHHBIX MIPENIKOB.
[Tporpeccupyromias cIIelaan3alys.
AJlaniTUBHAs paguanus.

10

Bo3HuKHOBEHUE U pa3BUTHE )KU3HU HA
3emie. Mctopus xu3HU Ha 3eMile U METOIbl
e€ usyuyeHus. JloHayuHble IPECTABICHUS O
3apOXKJICHUH KU3HHU.

11

I'mnore3pl  MPOUCXOXKIEHUS  KU3HU  Ha
3emute. HayuHble rumnoTe3sl BOZHUKHOBEHUS
JKU3HU Ha 3emiie: abuoreHes U MmaHCIepMusl.
Xumudeckass  DBOJIOLMA.  AOHOreHHBIA
CHHTE3 OPraHUYeCKUX BEIIIECTB u3
HEOPraHUYECKUX. DKCNEePUMEHTAIHHOE
MOATBEPKICHUE XUMHUUYECKOM IBOJIOLUU.
HauvanpHbie JTaIlbI OroI0orNYecKoi
OBOJIOLUU. I'nnoresa PHK-mupa.
®dopmupoBaHUe MEOpPaHHBIX CTPYKTYp |
BO3HUKHOBEHME NIPOTOKIETKH. [IepBbIe

KIETKH W ux sBomonusa. dopmupoBaHue
OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

Pa3zButne >xu3HM Ha 3emiie O 3paM H
nepuonam.  Karapxeit.  Apxeiickas u
nporepo3oickas 3pel. [laneo3olickas 3pa u
e€ mepuoJIbl: KeMOPUNCKHA, OPTOBUKCKHA,

bu6mmorexa [IOK
https://m.edsoo.ru/863eabbe
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CUJTYPUHCKUH, JIEBOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHIA.
Me3so3oiickas 3pa U €€  IEPUOIBL:
TPUACOBBIN, FOPCKUI, METIOBOM.
KaitHo3olickas 3pa H €€  IEepUOIBL:
ITaJICOreHOBLIMH, HEOT'€HOBBI,
AHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa U T€0JI0THYECKUX
IIPOLIECCOB.

OCHOBHBIE 3TaIIbI OBOJJIIOIIMHU PACTUTCIIBHOT'O
U OKUBOTHOro Mupa. Apomopdossl y
pacTeHMd W KUBOTHBIX. [losiBneHue,

13 pacuBeT M BBIMUPAHHE TIPYII JKUBBIX 05 bubnnorexa [HOK
OpraHU3MOB. https://m.edso0.ru/863ea8hc
[TpakTnueckast padora Ne 1 «3yuenue
MCKOIIAEMBIX OCTAaTKOB PACTEHUI U
JKUBOTHBIX B KOJUIEKIIMSIX».

CoBpeMeHHass  cucTeMa  OPraHMYECKOIO

14 mupa. Cucrema OpraHM4eckoro Mupa Kak bubnuoreka [IOK
OTPaKEHHUE 9BOJIIOLIUH. OcHoBHbIE https://m.edsoo.ru/863ea48e
CUCTEMATUYECKHUE TPYIIIbI OPraHU3MOB.

OBOJIIOIMST  4YeNloBeKa  (QHTPOIIOTEHE3).
AHTpomosioruss  Kak ~ Hayka. PasBurtue
Ipe/ICTaBIeHUH 0 MIPOUCXOXKIECHUN
15 qgngBeKa. MeTtobl P I/ISYiIICHI/IH bubmorexa LIOK
https://m.eds00.ru/863eac2c
anTponoreHe3a. CXoACTBa U pa3Inyus
yelloBeKa U JKUBOTHBIX. CHcTeMaTuieckoe
M10JIO’)KEHHE YEJIOBEKA.
JBrxymue CHUJIBI (dpaxtopsr) BuGnorexa [IOK
16 aHTPOIOTeHEe3a. Hacnencrsennas

W3MEHUYUBOCTH U €CTECTBEHHBIH 0TOOP.

https://m.edsoo.ru/863ead44
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OO01iecTBEHHBII obpas JKU3HH,
W3TOTOBIICHHE OPYIWil TpyJa, MBIIUICHUE,
peyb.

17

OcHOBHBIE CTagUM DBOJIIOLUM YEJIOBEKA.
OcHOBHBIE CTagUM W BETBH DBOJIOLUHU
YeJI0BEKa: aBCTPAJIONIUTEKH, Yenosek
yMmelblii, Yenosek npsamoxonaumii, Yenosek
HEaHJEPTAIbCKUN, YenoBeKk  pa3yMHBIN.
Haxonkn wMcKomaembIX OCTaTKOB, BpeMs
CYLIECTBOBaHMs, 00JaCTh PaCIPOCTPAHEHUS,
00BEM IOJIOBHOTO MO3Ta, 00pa3 )KU3HH,
opynus.

18

YenoBeueckue pacsl U MPUPOIHBIE
ajanranuu yeinoBeka. OCHOBHbIE OOJIbIINE
pachl: eBporieouiHas (eBpa3uiickas), Herpo-
aBCTpaJionIHas (3KBaTOpHAJIbHASA),
MOHTOJIOMAHAS (a3MaTCKO-aMEPUKAHCKas).
YepThl MpUCIIOCOOIEHHOCTH
IPEJCTaBUTENIEH YEI0BEYECKUX pac K
YCIIOBUSIM CYIIECTBOBaHUA. ENMUHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea?2

19

PesepBubIil ypok. O60011€HHE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA
3emie».

20

Opranu3sMbl ¥ OKpyXawmias  cpeja.
OKOJIOTMSl KaK HayKa. 3aJadd M pas3zelibl
AKOJIOTMU. METObI AKOJIOTHUECKUX
HUCCIIENOBAHUMN. OKOJIOTUYECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

21

Cpenpl  oOuTaHMA W DKOJOTHYECKHE
¢axTopsl. Cpeapl OOMTaHUS OPraHU3MOB:

bu6nmoreka [JOK
https://m.edsoo.ru/863eafec
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BOJIHAs, HA3€MHO-BO3JYIIHAs, ITOYBECHHAS,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckne (akropsl. Kimaccudukarms
9KOJIOTUYECKUX (aKTOPOB: aOMOTUYECKUE,
OuoTHyecKue M aHTpolnoreHHsle. Jlelcrue
9KOJIOTUYECKUX (DPAKTOPOB Ha OPraHU3MBI.

22

Abuotnueckue (baxTopsI: : CBET,
TEMIIeparypa, BIaKHOCTh. DoToneprnoausm.
[IpucniocobneHuss OpraHu3MoB K JCHCTBHIO
abuoTtnuecknx (akTopoB. buonormueckue
PHUTMBI.

JlaGopaTtopnast pabota No 3.
«Mopdoornueckre 0COOEHHOCTH PacTeHUI
U3 pa3HBIX MecT oOuTaHus». JlaboparopHas
pabota Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEycay.

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

23

buotnueckue dakropsl. Buasl 6uoTndeckux
B3alMOJICUCTBHIA: KOHKYPEHIHS,
XUIIHAYECTBO, CHUMOMO3 U €ro (OpPMBL.
[Tapazutu3Mm, Koomepauusi, MYTyallu3M,
KOMMECHCAJIN3M (KBapTUPaAHCTBO,
HaxJIEOHUYECTBO). AMeHcau3M,
HelTpanu3M. 3HaueHne OUOTHYECKHX
B3aUMOJICCTBUM  1Ji1  CYIECTBOBAHMS
OpPTraHW3MOB B IPUPOIHBIX COOOIIECTBAX.

bu6nmoreka [JOK
https://m.edsoo.ru/863ebh348

24

DKOJIOTUYECKUE XapaKTePUCTUKH
HOTYJISILIVY. OcHoBHbIE [IOKa3aTeNn
NONYJSALMHA:  YHUCIEHHOCTb,  IUIOTHOCTS,
POXK1aEMOCTh, CMEPTHOCTD, IIPUPOCT,
MUTpaLus. Junamuka YU CIEHHOCTU
MONYJISIUNAN U €€ PETYIISIIUS.

0.5
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[Tpaktrueckas padota Ne 2 «IToacuér
IUIOTHOCTHU MOMYJISIUN pa3HbIX BUIOB
pacTeHUN».

25

CooO1uiecTBa U 9KOJIOTHYECKHUE CUCTEMBI.
Coo01iecTBa OpraHu3MOB — OHOIIEHO3.
CTpyKTypBhl OHOIIEHO3a: BUAOBAS,
MIPOCTPAHCTBEHHAs, TpOPHUecKas
(nuiesas). Bunpl-nomunantsl. CBs3U B
OuoLeHo3e.

bubmuorexa [JOK
https://m.edsoo.ru/863eh46a

26

DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI).
[TonsTHE 00 SKOCHCTEME U OUOTEOLIEHO3E.
@YHKIMOHATIbHBIE KOMIIOHEHTBI
9KOCHCTEMBI: IPOIYyLIEHThI, KOHCYMEHTBHI,
peayueHTsl. KpyroBoport BeliecTs U HOTOK
SHEPIuu B 3KocucreMe. Tpodpudeckne
(nmuieBblie) ypoBHU 3KocucTeMbl. [TuiieBbie
LIENHU U CETH.

bubmuorexa [JOK
https://m.edsoo.ru/863eh46a

27

OCHOBHBIE TIOKA3aTeIIN YKOCHCTEMBI: :
Ouomacca, MpOAYKIHS. IKOJIOTUYECKUE
MUPAMUJIBL: IPOTYKITUH, YUCIIEHHOCTH,
o6uomacchel. CBOMCTBA YKOCUCTEM:
YCTOHYMBOCTD, CAMOPETYIISIINS, Pa3BUTHE.
Cykueccus.

bu6nmoreka [JOK
https://m.edsoo.ru/863eh5fa

28

[Ipupoansle 3K0cHCTEMBL. DKOCUCTEMBI 03EP
U peKk. OKocucTeMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

29

AHTpPOTNIOTE€HHBIE SKOCHCTEMEL.
ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMBL.
buonorndyeckoe n X03iCTBEHHOE 3HAUCHHE
arpodKOCUCTEM B YPOOIKOCHUCTEM.

buopaznoobpazue KaK bakTop
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ycrounBocTH  dKocucteM.  CoxpaHeHue
OHOJIOTHYECKOr0 pa3Ho0Opasust Ha 3emIie.

30

buochepa — rnobanpHas 3KOcCHCTEMa
3emumn. Yuenue B.M. Bepnaackoro o
ouocdepe. 'paHuUIBI, COCTaB U CTPYKTYpa
omocteprl. JKuBoe BEmIECTBO H  €ro
byakun. OcoOeHHocTu Ouocdepbl  Kak
rio0anbHOM SKOcUCcTeMBI. [IMHaMIYecKoe

paBHOBecHe U oOpaTHast CBsI3b B Orocgepe.

bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e

31

3aKOHOMEPHOCTH CYILECTBOBaHUS
ouoctheprl. KpyroBopoTel  BemiectB U
OMOT€OXMMHUYECKHNE  LHUKIBI  DJIEMEHTOB
(yrmepoza, azora). 30HAIBHOCTh OHOChEpHI.
OcCHOBHBIE OMOMBI CYIIIH.

bubmuorexa [JOK
https://m.edso0.ru/863ebd16

32

YenoBeuectBo B Oumocepe  3emun.
AHTpOIIOTeHHbIE U3MEHEeHUs B Onocdepe.
['mo6anbHBIEe SKOJIOTUYECKHE IPOOIIEMBI.

33

CocyiiecTBoBaHME HPUPO/IBI u
4eJI0BEYECTBA. CoxpaHeHue
O6uopazHooOpaszus KaK OCHOBa
YCTOHYMBOCTHU ouocdepsl. OcHoBa
pallMOHATIBHOTO YNPaBJIEHUS MPUPOTHBIMU
pecypcamu u  ux WCTIOJIh30BaHUE.
JocTkeHnst OMOJIOTHH U OXpaHa IPUPOIbI.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebhale

34

PesepBHbIil ypok. O600IICHIE TEMBI
«Co00111ECTBA M DKOJIOTHYECKHE
CHUCTEMBD.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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