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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

denepanbHas paboyasi mporpamMma 1o ydeonomy npeamety «buonorus» (0a3oBbiit
ypoBeHb) (TpeaMmeTHas o00JacTh «EcTecTBEeHHO-HaydHBIC TpPEIMEThI») (manee
COOTBETCTBEHHO — MpOrpaMMa IO OHOJOTUHU, OMOJIOTHS) BKIIOYAET IMOSCHUTEIBHYIO
3allUCKY, COJEp’KaHue OOYYeHHUs], IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS MPOTPaAMMBI
110 OMOJIOIMH, TEMATHYECKOE TIIAHUPOBAHUE.

[TosicHuTeNnbHAS 3alKcKa OTpaXkaeT OOIIME LM U 33Ja4d M3yYEeHHs] OMOJIOruH,
XapaKTEPUCTUKY TMCUXOJOTUYECKUX MPEANOCHIIOK K €€ H3YyYEHUI0 O0y4arolnIuMucs,
MECTO B CTPYKType Y4eOHOro IjIaHa, a TakKe MOAXOJbl K OTOOpY COIepKaHWs,
K OIPENIECTCHUIO IIIAHUPYEMBIX PE3YIIbTATOB.

Copnepxanue O00y4yeHHUsI PpPACKpBIBa€T COJEP)KATEIbHbIE JIMHUU, KOTOpBIE
MpenaraloTcs g 00sS3aTebHOTO M3YYEHUsSI B Ka)XJIOM KJlacce Ha YPOBHE CpPETHEro
o01ero oopa3oBaHMsI.

[Inanupyembie pe3ynbTaTbl OCBOCHHS MPOrpaMMbl IO OHOJOTHMU BKIIIOYAIOT
JUYHOCTHBIE, METANpPEAMETHBIE PE3yJabTaThl 3a BECh MEpPUOJA OOyYEHHUs Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs, a TaKXKe IMPEAMETHBIE JOCTHKEHHS O0ydarolmerocs
3a KaXIblil T07] 00ydeHUSI.

INOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mporpaMMbl MO OHOJIOTUM  TEOPETUYECKYID  OCHOBY
JUIS OIpeNeseHns TMOJXO0A0B K (OPMHUPOBAHUIO COAEP)KAHUSA Y4EeOHOro IpenmMera
«buonorus» COCTaBUJIN: KOHIIENITYaJIbHbIE MOJIOKEHUS Or'oC COO
0 B3aUMOOOYCJIOBJIEHHOCTH LI€JIEH, cofepKaHusl, pe3yIbTaTOB 00ydeHHs U TpeOOBaH Ui
K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB, TMOJOXXEHUS 00 OOIMX IMENsIX W MPUHIMMAX,
XapaKTEPU3YyIOIMINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro O0IIero o0pa3zoBaHus
B Poccuiickoit denepaiiiy, a TakkKe MOJOKEHUS O crnierduke OMoIorum, e€ 3HaYeHU!
B MIO3HAHHUU KUBOU MPUPOBI M 00€CIIEUEHUH CYILIECTBOBAHUS YEJIOBEYECKOT O 00I1IECTBA.
CornacHO Ha3BaHHBIM TIOJIOKCHHSM OMPENICNICHbl OCHOBHBIC (YHKIIUUA MPOTPAMMBI
1o OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Aa€T MPEACTABJICHHE O IENsAX, 00 00IIel cTpareruu
OOy4eHHMsI, BOCIIUTAHUSI U Pa3BUTHUS OOYYAIOIIMXCS CpEICTBAMU Y4eOHOro MpeaMeTa
«buonorus», omnpenensier o0sA3aTENbHOE MPEAMETHOE COAECPKAHHME, €ro CTPYKTYPY,
pacnpeneneHue no pa3aenaM U TeMaM, PEKOMEHYEMYIO MTOCJIEI0BATENbHOCTh U3yUEHUs
y4e0HOro Marepuana ¢ y4éToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKU
00pa3oBaTeIbHOTO MPOIIECcCca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroluXCsl.

B mporpamme mo OuOSIOTMH Tak)Ke YYUTBHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMbBIM
JUYHOCTHBIM,  METAlpeIMETHHIM W  MPEAMETHBIM  pe3yiabTaTaM  O0ydeHUus
B (hopMUpOBaHMH OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIBHOHN AesITeNbHOCTH/YIeOHBIX
JEHCTBHI 00YUJaIOIIUXCS IO OCBOEHUIO COJEP>KaHUS OMOIOTHYECKOT0 00pa30BaHMUA.

B mporpamme mo Owmosornu (10—11 xmaccel, 0a30BbIi YPOBEHB) peaM30BaH
OPUHIIMI [PEEMCTBEHHOCTH B M3y4E€HUUM Ouojoruu, Ojarojaps uYeMmy B HeH
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

MIPOCMATPHUBAETCS HAIIPABJICHHOCTh HA PAa3BUTHUE 3HAHUM, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, IICHHOCTHBIX OpPHCHTAIMH  JIMYHOCTH,
HKOJIOTMYECKOTO MBIIIJICHUS, TTPEJICTABICHUN O 3J0POBOM 00pa3e >KU3HU U OepeKHBIM
OTHOIIEHHEM K OKpyXarolie mnpupoaHou cpene. Iloatomy Hapsay ¢ u3ydeHHEM
OOIIEOMOIOTHIECKUX TEOPUid, a TaK)Ke 3HAHWUA O CTPOCHUHM JKUBBIX CHUCTEM Pa3HOTO
paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOMIUX B HUX TMPOIECCOB B IMporpamme
10 OMOJIOTHH Y/IeJICHO BHUMAHHE WCITOJIb30BAHUIO TTOTYICHHBIX 3HAHUH B ITOBCETHEBHOM
YKU3HHM JIJIS] pEIISHUS IPUKJIAIHBIX 3a/1a4, B TOM YUCIIe. MPOQUIaKTUKN HACIICCTBEHHBIX
3a00JICBaHUI YEJIOBEKa, MEIUKO-TEHETUYECKOrO0 KOHCYJIbTHPOBAHUS, OOOCHOBAHMUS
HKOJIOTHYECKH 11€JIECO00Pa3HOro MOBEACHHS B OKPYKAIOIEH TPUPOAHON Cpesie, aHaIn3a
BJIMSIHUS XO3SWCTBEHHOW JIEATETLHOCTH YEJIOBEKa Ha COCTOSHHE NPUPOJHBIX M
UCKYCCTBEHHBIX JKOCHCTEM. YCWICHHE BHUMAaHUS K MPUKIATHOW HANpaBIECHHOCTH
yueOHOro mnpeaMera «buonOTHsS» MPOAUKTOBAHO HEOOXOAMMOCTBIO OOECIeYeHUs
YCIIOBUW JUIsl pEHICHUS OJHOM M3 aKTyaJbHBIX 3aJa4 IIKOJHbHOTO OHMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas Mpesrnonaract (popMuUpoBaHHE y OOYYaIOUIUXCS CIIOCOOHOCTH
aIanTUPOBATHCS K U3MEHEHUSIM IMHAMUYHO Pa3BUBAIOIEIOCS COBPEMEHHOTO MUPA.

[IporpaMmma 1o OuoONOTHH SBISIETCA OPHUEHTHPOM JUIS COCTaBJICHHS pPaOOUMX
MPOrpaMM, aBTOPbI KOTOPBIX MOTYT MPEJIOKHUTh CBOM BapHaHT MOCJEI0BATEILHOCTH
U3YYCHHUS M CTPYKTYphl Y4eOHOro Marepuana, CBOE BUIEHUE TyTel (hopMupoBaHUs
y oOyuatomuxcs 10—11 kiaccoB mpeaMeTHBIX 3HAHWM, YMEHUN U CHOCOO0B yueOHOM
NESATEIbHOCTH, a TaKK€ METOAMYECKUX PEIICHUN 3aad BOCHHUTAHUS UM Pa3BUTHS
CpeICcTBaMU yueOHOTO TpeiMeTa «bruoorusy.

buosnoruss Ha ypoBHE cpeaHero o6iero oOpa3oBaHUS 3aHMMAET BaXKHOE MECTO.
On obecrnieunBaeT GopMHUPOBAHKE Y 00 YyUAIOIIUXCS PEACTABICHUIN O HAYYHON KapTHHE
MHUpa, pacldpser M o0000IIaeT 3HAHUS O JKUBOM MpUPOLE, €€ OTIMYUTEIBHBIX
MpU3HAKAX — YPOBHEBOM OpraHU3AlMKM U DBOJIOIWHU, CO3MAET YCIOBUS MJIS: TIO3HAHUS
3aKOHOB JKMBOW TPUPOJBI, (HOpMHpPOBaHUS (PYHKIIMOHAIBLHON TPaMOTHOCTH, HABBIKOB
3I0pOBOro M Oe30macHOTO o0pasa KHU3HHU, IKOJIOTHYECKOTO MBIILICHUS, [IEHHOCTHOTO
OTHOIICHHS K KUBOU TIPUPOJIC U YETOBEKY.

Bonpmioe 3HavueHwe OWONOTHS WMEET TaKXKe Ui PEIICHUS] BOCIUTATENBHBIX U
pa3BUBAIONIUX 3a/lady CPEAHEro OO0Iero oOpa3oBaHMSs, COIUATH3AIMN O0Y4YaAOIIUXCS.
N3ydenne OMONOrMU OOCCIIeYMBAET YCIOBHS I (DOPMHPOBAHUS WHTEIUICKTYaJbHBIX,
KOMMYHHUKAIIMOHHBIX HM WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOH KYIBTYpHI,
CIIOCOOCTBYET HMHTETpAIlMi OWOJIOTHYECKUX 3HAHWUU C TPEACTABICHUSAMU W3 JIPYTHX
y4eOHBIX MPEIMETOB, B YacTHOCTH, (U3MKHU, XUMUM U Treorpaduu. Ha3paHHbIE
MIOJIOXKEHUS O TIPeIHA3HAYCHUN Y4eOHOTO TpeameTa «bronorus» cocTaBiIM OCHOBY J1JIs
OTIpeeNICHUs] TOJIXOJOB K OTOOpY H CTPYKTYPUPOBAHUIO €ro  COJCPIKaHMS,
MPEICTABIIEHHOTO B IPOTPAMME 10 OMOJIOTHH.

Ot6op conepkanmsi ydeObHOro mnpeamera «buomorums» Ha 0a30BOM ypOBHE
OCYILIECTBIIEH C MO3UIUN KYJIbTypOCOOOPAa3HOrO MOJAX0/a, B COOTBETCTBUU C KOTOPBIM
oOyyaromuecss JOJDKHbI OCBOUTH 3HAHHUS M YMEHHUS, 3HauuMble g (popMUpOBaHUS



buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

o01Ieil KylbTyphl, ONpENEIsIoNUe aJeKBaTHOE MOBEJICHUE YEIOBEKa B OKpYKarolleH
NPUPOJHON Ccpele, BOCTPEOOBAHHBbIE B TMOBCEAHEBHOM KU3HM M MPAKTUUYECKOU
nestenbHocTH. Ocoboe MecTo B JTOM CHCTEME 3HAHWM 3aHUMAIOT 3JIEMEHTHI
COAepXKaHMsI, KOTOpbIe CIY)XaT OCHOBOW il (OPMUPOBAHUS MPEICTABICHUMN
O COBPEMEHHOH €CTECTBEHHO-HAyYHOH KapTUHE MHUpPAa M LEHHOCTHBIX OPHEHTALMIX
JMYHOCTH, CIOCOOCTBYIOIIMX I'YMaHU3AIMU OMOJIOTHUYECKOro 00pa3oBaHMUsl.

CTpyKTypupOBaHUE  COAEp)KaHHMS  y4eOHOro Marepuajga B IPOrpaMMe
no OWOJIOTUM OCYHIECTBICHO C Y4ETOM TNPUOPUTETHOTO 3HAYCHHS 3HAHUU
00 OTJIMYUTENbHBIX OCOOCHHOCTAX >KMBOW MPHUPOJbI, O €€ YPOBHEBOM OpraHu3aluu
Y 3BOJIIOLIMH. B COOTBETCTBHM € 3THM B CTPYKTYpe y4eOHOro mpeamera «buosiorus»
BBIJICJIEHBI CIIEAYIONINE COJIepKaTelibHble JHUHUM. «buomorus kak Hayka. Mertoabl
HAay4yHOro Tno3HaHus», «Kierka kak Owuosoruueckas cucremay, «OpraHusM Kak
Ouonornyeckass cucrema», «CucreMa U MHOrooOpasue OpraHMYECKOro MHUpay,
«OBOIIOLHS )KUBOM MTPUPOABD»Y, « DIKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens nzydyenus yueoHoro npeamera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHUE
OOy4YaIOIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aliy >KUBBIX
CUCTEM pa3HOIO paHra © NPUOOPETEHHE YMEHUN MCIOJIb30BaTh H3TH 3HAHUS
JUIS. TPaMOTHBIX JIEUCTBUUA B OTHOIIEHWU OOBEKTOB >KMBOW MPHUPOJBI U PEIICHUS
pa3IMYHbIX )KU3HEHHBIX TPOOIIEM.

Hoctuxenue LU U3Y4YECHUS y4eOHOTO npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00eCreunBaeTCs PelieHUeM CIEAYIOUINX 3a/1ay:

OCBOEHHE 00YYAIOIIUMHUCSA CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSIX, YICHHUSIX,
3aKOHAX,  3aKOHOMEPHOCTSAX,  THUIIOTE€3aX, MPaBWJIAX,  CIYXalUX  OCHOBOM
U1t (GOPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOAAX
HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOT00Opa3uu U OCOOCHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHu3allid, BBIJAIOIIMXCS OTKPBITUSX M COBPEMEHHBIX HCCIIEIOBAHUAX
B OMOJIOTHH;

dbopmupoBanue y  oOydarOmMXcs  MO3HABATEIbHBIX,  HMHTEIUIEKTYaJIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTEM B MpOIlecce aHaIM3a JaHHBIX O MYTAX Pa3BUTHUS B OMOJIOTUU
HAy4YHBIX B3IJISIIOB, UJEH U MOAXOAOB K HM3YYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YpPOBHS
OpraHu3aluy;

CTaHOBJICHHE y 00ydJaronuxcs o01mend KyIbTyphl, (YHKIIMOHATHHON TPaMOTHOCTH,
pa3BUTHE YMEHHM OOBACHITH W OLIEHUBATH SBJICHHUS OKPYXKAIOIIEr0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHUM 3HAHUH U OMBITA, TTOJIYYCHHBIX MPU U3YYCHUU OMOJIOTHH;

dbopmupoBaHue |y oOydaromuxcs yYMEHUM  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUUYECKOW JCSATEIbHOCTH YEJIOBEKa, pPa3BUTHHU
COBPEMEHHBIX METUIIUHCKUX TEXHOJIOIUI U arpoOMOTEXHOJIOTUH;

BOCHHUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTU TIO3HAHMUSI UEJIIOBEKOM KHUBOU
PUPO/IbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOJIIOICHUSI STUYECKUX HOPM
IIPU NPOBEACHUMN OMOJIOTMYECKUX UCCIIEIOBaHUM;

OCO3HAaHUE IICHHOCTH OWOJOTMYECKUX 3HAHWM [JIsI TIOBBIIICHUS  YPOBHS
HKOJIOTUYECKON KYIBTYPHI, 111 (GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
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NPUMEHCHHE TPUOOPETEHHBIX 3HAHMM M YMEHUM B TIOBCETHCBHOM >KU3HU
JUTSL OIICHKU TIOCIIEACTBUI CBOEH ESITEIbHOCTH 10 OTHOIICHUIO K OKPYXKAIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME M COONIIOJIEHUE Mep NpOPUIAKTHKU
3a00JIEBaHUI.

B cucreme cpemnero obmiero oOpasoBaHusi «buosorus», u3ydaemas
Ha 0a30BOM YPOBHE, SIBJISIETCS 00s13aTEIbHBIM YU€OHBIM MPEAMETOM, BXOJISAIIUM B COCTaB
npeaMeTHOM 00sacTh « ECTecTBEeHHO-HAayYHBIE PEIMETHD.

OO01iee 4MCIIO YacoB, PEKOMEHJIOBAaHHBIX JJIsi U3ydeHUs Ouonoruu — 68 4acos:
B 10 kimacce — 34 ygaca (1 gac B Henmenmo), B 11 kiacce — 34 gaca (1 yac B HeZeITiO).
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COJAEP) KAHUE OBYUYEHUASA

10 KJIACC

Tema 1. buosiorus kak Hayka

buonorust kak Hayka. CBsi3b OHMOJIOTMM C OOIECTBEHHBIMH, TEXHUYECKUMU
U IPYTUMU €CTECTBEHHBIMHU HayKaMH, puiaocoduent, STUKON, ICTETUKON 1 TTpaBoM. Postb
ouosornu B (OPMUPOBAHWU COBPEMEHHOM Hay4dHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeToapl MMO3HAHUS KUBOW TPUPOILI (HAOIOIECHUE, SKCIEPUMEHT, OIKCAHUE,
U3MepeHne, KiaccuduKarys, MOJISIMPOBaHNe, CTATUCTHYECKast 00padOTKa TaHHBIX).

Jemoncmpavyuu:
Hopmpemuwi: Y. [lapBun, I'. Mengens, H.K. Konbros, [[x. Yorcon u @. Kpuk.
Tabauysl u cxemvt. «MeTOBI TO3HAHUS )KUBOW TIPUPOIBIY.

Jlabopamopubsie u npakmuueckue padoomol:
[Ipaktnueckas padora Ne 1. «Mcnonp30BaHKe pa3IMUHbIX METOIOB MPU U3y4EHUU
OHOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl H HX OPraHU3ALMSA

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMEeT H3ydeHus Ouosioruu. OTiauuue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/BI.

CaoiicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHHU OpraHu3aiuu OUOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHbBIM, MOMYJISIMOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTEOIIEHOTUYECKHI), OMOC(HEPHBII.

Hemoncmpauuu:

Tabauywt u cxemwvi: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHU OpraHU3aIUU KUBOU
TIPUPOIBD».

Obopyoosanue: monenb modekynbl JIHK.

Tema 3. XumMuyeckuii cCOCTaB U CTPOEHHE KJIETKH

XUMHUYECKHM COCTaB KJIETKH. XHWMHWYECKHE DJJEMEHTBI. MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Bosia 1 MuHepanbHbI€ BENIECTBA.

DyYHKIIMU BOJIbI U MUHEPAIBHBIX BEILIECTB B KjeTke. [loanep:xanue 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHUHOKHCIOTHI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble M 3aMEHMMBbIE aMUHOKHUCIOTHI. AMMHOKHMCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpPbI OEITKOBOM MOJEKYIbI (MepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTPYKTypa). XUMHUYCCKUE CBOMCTBA OeIKOB. brojorndyeckue GyHKIUU OCIKOB.

depmMeHThl — Ouosiormdeckue Karaausatopbl. CTpoeHHe (epMeHTa: aKTHBHBIN
HEeHTp, cyoctpaTHas cnenuduunoctb. Kodpepmentsl. Butamunsl. Otnnuus gpepmMeHTOB
OT HEOPTraHMYECKUX KATaIU3aTOPOB.
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VYrieBoapl: MOHOcaxapuibl (TJIIOKO3a, prbo3a W Je30KCHpH003a), JTHCaXapHIbl
(caxapo3a, JakTo3a) | moiucaxapuibl  (Kpaxmay, TJHKOTEH, IIEJUTI0JI03a).
buonornyeckue GyHKIMH YTIEBOIOB.

Jlunuaer: TpUrIMuepuabl, Gocoaunubl, crepouibl. I uapodunbHo-ruapoPoOHbIe
cBoiicTBa. buonornuyeckune ¢GyHKuM JunugoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U
JUNUAOB KaK HCTOYHUKOB YHEPTUU.

Hyxneunossie kucnotel: JIHK u PHK. HykneoTuabl — MOHOMEpBhI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pynkuuu JJHK. Crpoenune u ¢pynkiun PHK. Bugst PHK. AT®:
CTpOEHUE U (PYHKIIHH.

Huronorusa — Hayka o knerke. KiierouHas Teopust — mpuMep B3auMOAECHCTBUS UAEH
¥ (haKTOB B HAYYHOM IMO3HAHUH. METObl U3y4EHUS KIETKHU.

Krnerka kak nenoctHast kuBasi cuctema. OOIMe MPU3HAKU KIIETOK: 3aMKHYTas
HapyxHasi meMOpana, Monekysbl JJHK kak renermyeckuid ammapar, cUCTEMa CHUHTE3a
oenka.

Tunbl kieTok: sykapuoTHueckas M IpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudecko kiueTku. Knerounas crenka Oaktepuil. CTpoeHUE 3YKapUOTUUYECKOM
KJIeTKU. OCHOBHBIE OTJIMYMSI PACTUTEIBHON, ’KUBOTHON U TPUOHON KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAasl CTEHKA, TJINKOKAJMKC,
ux (ynkuuu. Ilnazmatuueckass memOpaHa, e€ cBoiicTBa M (GyHKuuu. [{uToruaszma
u e opranouasl. OgnomemOpannbie opranouasl kietku: OIIC, ammapar ['onbmxu,
TM30CcoMBl.  [lolyaBTOHOMHBIE OpraHoOWIbl  KJIETKH: MUTOXOHIPHUH, IUIACTHIBL.
[Ipoucxoxaenrne MUTOXOHAPUH U TacTu. Bunbl mnactua. HemeMOpanHbie OpraHou bt
KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LEHTPUOJM, PECHUYKH, XIyTHKU. DyHKIUN
OpraHOMAOB KJIETKU. BKiroueHws.

Snpo — perynsaTopHbli LEeHTp kieTku. CTpoeHue sapa: siaepHas 000J04Ka,
KapuoIuia3mMa, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

Hemoncmpayuu:

llopmpemwi: A. Jleenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauxnun, K.M. bap.

Juazpammer: «PacripefieleHUEe XUMHUYECKUX SJIEMEHTOB B HEXHBOM MPUPOIE»,
«PacnpeniesieHne XuMHYECKUX 3JIEMEHTOB B YKUBOW MIPUPOJIEN.

Tabnuyvr u cxemor: «llepuoguveckas TabIMIIa XUMHUYECKUX DIEMEHTOBY,
«CTtpoenne MoJeKkynbl Bonbl», «buocunres Oenkay, «CTpoeHHE MOJEKYIbl OeKay,
«Ctpoenue pepmentay, « Hyknennonsie kuciaotsl. JJHK», «Ctpoenue monexynsl ATy,
«CTpoeHHE SYKApUOTHYECKON KIETKW», «CTpPOCHHE >KMBOTHOM KIEeTKH», «CTpoeHue
pacTUTENbHON KIETKNW», «CTpOEHUE MPOKAPUOTUYECKOU KiIeTKn», «CTtpoeHue snupa
KIIETKN», «YTIAEBOABDY, «JIMmuabD.

Obopyodosanue. CBETOBOM MHUKPOCKON, OO0OpYyJAOBaHHUE [JIsi  IPOBEACHUS
HAOMIOACHUM, W3MEPEHUM, JKCIEPUMEHTOB, MHUKPONpPENapaThl  PaCTUTENbHBIX,
YKUBOTHBIX U OAaKTEpUATIbHBIX KJIETOK.
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Jlabopamopuvie u npakmuueckue pabomet:

Jlabopartoprast padota Ne 1. «M3ydenne KaTaIMTHYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuIIa3hl K KaTajias3bl)y.

JIabopatoprast pabota Ne 2. «/3yueHne cTpoeHUs KJIETOK PACTCHU, JKUBOTHBIX U
OaKkTepuit 0] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpENapaTax U uX OIMHACAHUC).

Tema 4. ) Ku3HeneATEJIbHOCTD KJIETKH

OOMeH BemiecTB, WM MeTab0aM3M. AcCHMWIANNA (IJIACTUYSCKUH OOMEH)
U JUCCUMWIALUS (dHEpPreTHUeCKuil OOMEH) — JIBeé CTOPOHBI EIUHOrO Iporecca
MeTabonu3Ma. Poilb 3aKOHOB COXpaHEHUsT BELIECTB W SHEPIMM B IOHUMAaHUU
MeTaboIu3Ma.

Tunbelt oOMeHa BemiecTB: aBTOTpOoHBIA U rerepoTpodubd. Ponb depmeHTOB
B OOMEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B KIIETKE.

®dotocunte3. CBeroBas U TemMHoBas (asbl (porocuHTe3a. Peaknuu dhoTocuHTE3A.
O¢ddextuBHocts hoTocuHTe3a. 3HaUeHHE (HOTOCUHTE3A I KU3HU Ha 3emiie. Biusuue
yCIIOBUW cpeAbl Ha (DOTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €ro MPOJYKTHUBHOCTU
y KyJIbTYPHBIX PACTECHUH.

XeMOCuHTE3. XEMOCHUHTE3UPYIOIINE OaKTepuu. 3HAYEHNE XEMOCUHTE3A ISl dKU3HH
Ha 3eMJie.

OHepreTudeckuii oOMeH B KJeTke. PaciuensieHne BeUIecTB, BbIACICHHUE
U aKKyMYJIMPOBaHUE SHEPIrUU B KJIETKE. DTambl SHEPreTHYecKoro oomena. I'mmkomms.
bpoxxenne u ero Buuabl. KHCIOpOOHOE OKHCIEHWE, WM KJIETOYHOE JIBIXaHHUE.
OxucmutenbHoe hochoprmpoBanue. IHPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

Peakiuu matpuunoro cunrtesa. I'enetnueckas undopmanusa u JJHK. Peanuzarus
reHeTH4ecKo HH(opManuu B KieTke. ['€HeTMYecKuid KOA M €ro CBOMCTBA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK. Tpancusiius — OnocunTe3 Oenka. DTtambl
tpancisanuu. KogupoBanue aMuHOKHUCIIOT. Poiik pubocom B 6rocuHTe3e Oenka.

Heknerounbie ¢GopMbl JKM3HH — BHPYCHl. VICTOpHST OTKpBITHUSL BUPYCOB
(I.1. VBaHoBckwmii). OCOOCHHOCTH CTPOSHHS MW JKU3HECHHOTO IIMKJIa BHPYCOB.
baktepruodaru. bonesnn pacteHuil, KUBOTHBIX U YEJIOBEKA, BHI3BIBAEMBIC BHPYCaMHU.
Bupyc wummyHoneduumrta uenoBeka (BUY) — Bo3Oymurens CIIMa. OOGpatHas
TPAHCKPUIIIUS, peBepTa3a W uHTerpasza. [IpodunakTika pacnpocTpaHeHHs] BUPYCHBIX
3a00JIeBaHU.

Hemoncmpayuu:

Ilopmpemwi: H.K. Konbros, /.M. UBanosckuii, K.A. Tumupszes.

Tabnuyvt u cxemwl: «Tunbl nuTanusy, «Merabomusm», «MUTOXOHAPUSIY,
«QHepreTuueckuii  oOMmen», «Ximoporact», «®dorocunresn, «Crpoenme JIHK»,
«CtpoeHue u (PyHKIUOHHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTHUEeCKUU KOI»,
«Bupyco», «baktepuodarn», «Ctpoenne u xu3HeHHbIM 1ukn Bupyca CIIN/a,
oaktepuodaray, «Permmukamus JJHK.

Obopydosanue. wmonenu-anmukanuu «Ynasoenne JHK wu Tpanckpummms»,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojenb cTpykrypsl JJHK.
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Tema 5. Pa3MHOXeHNe M NHAUBUAYAJIbHOE PA3BUTHE OPraHN3MOB

KrneTouynslii UK, WK )KU3HEHHBIM UK KieTku. UaTepdasa u mutos. [poreccst,
npoTekarouie B uHTepdaze. Permmkamms — peakuus marpuunoro cuHtesa JIHK.
CrtpoeHue XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHUM. JIUTUIOMTHBIN U TanjIouIHbIHI
XpOMOCOMHBIE Habopbl. XpomaTuabl. L[uToNIOTHYECKHE OCHOBBI PA3MHOXKEHHS MU
WHJIUBUAYaJIbHOTO PA3BUTHS OPIraHU3MOB.

Henenne knetku — muto3. Craaum mutosa. [Iponeccsl, npoucxoasuiue Ha pa3HbIX
CTaAusIX MUTO3a. BHOIOrMYEeCKU CMBICI MUTO3A.

[Iporpammupyemas rudesb KIETKH — arorTo3.

@®opMbl pa3MHOXKEHHS OpPraHM3MOB: Oecrnojioe W mosoBoe. Buasl Oecnonoro
pPa3MHOKEHUA:  JE€JIEHUE HaJABOE, IIOYKOBAaHME OJHO- M  MHOI'OKJIETOYHBIX,
CIIOpOOOpa30BaHUE, BET€TaTUBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KJIOHUPOBAHHE
OpPraHU3MOB, €T0 3HAYECHUE ISl CEJICKIUN.

[TonoBo€ pa3MHOXKEHHUE, €r0 OTIUYUA OT OECIIONOrO.

Meito3. Cramgum wmenosa. Ilponeccel, mpoucxoasimye Ha CTagusaxX MeEHo3a.
[ToBenenne xpomocoM B meno3e. KpoccHuHroBep. bHOTOrMYECKui CMBICH M 3HAYCHUE
Meno3a.

["ameTorenez — mpoiecc oOpa3oBaHUs MOJOBBIX KIETOK Yy XUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU M snyHUKU. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KJIETOK — I'aMeT
(ciepmaro3ouji, SHIEKIETKa) — crepMaToreHe3 u ooreHe3d. OCOOCHHOCTH CTPOCHHS
ANUEKJIETOK U ciepmaro3onaoB. OmiogoTsopenue. [lapreHorenes.

WunuBuayanbHoe  pa3BuTHe  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Ortambl SMOPHOHATIBHOIO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
ApoONieHWe,  racTpyisiius,  opraHoreHes.  IlocTaMOpHOHAIBHOE pa3BHTHE.

Tunel TOCTIMOPHOHATIBHOTO Pa3BHTHUS: MpsMOe, HenpsiMoe (MIMYMHOYHOE). BrmsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (PAKTOphl, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOZCTBA.

Poct n pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJu¥ Pa3BUTHSL.

Jemoncmpanuu:

Tabnuyvt u cxemovl: «DOpMBI  pa3sMHOXKEHUS  OpPraHM3MOBy», «J/[BoiiHOE
OIIOJIOTBOPEHUE Y IIBETKOBBIX PAaCTeHUI», «BereraTuBHOE pa3MHOXKEHHE PACTCHUN,
«/lemenue kneTku 6akTepuity, «CTpoeHHE TOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
«Knerounsii mukin», «Pemukamusa JJTHK», «Murtoszy», «Mehosy, «IIpsMoe nu Henpsimoe
pazBuTHe», «l'ameroreHe3 y MIIEKONMUTAIOMIMX U 4YeloBeKka», «OCHOBHbBIE CTaJIUH
OHTOT'CHE3a.

Obopyoosanue: MHKPOCKOII, MHUKPOIPENAPATHI «CrniepMaTo30u1bl
MJICKOIIUTAIOLIETOY», «SlilllekneTka MileKonuTaromero», «KapuokmHe3 B KIETKax
KOpEIlIKa JIyKa», MarHuTHasg Mojeib-anmuvkaiusa «Jlenenue knetku», monens [JHK,
MOeNTb MeTa(a3zHOU XPOMOCOMBI.
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Jlabopamopuvie u npakmuueckue padoomul:

JlaGoparopnast pabota Ne 3. «Habmonenne MuTo3a B KJIeTKaX KOHUMKa KOPEIIKa
JyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast padora Ne 4. «/3yyeHue cTpoeHUs: MOJOBBIX KJIETOK HAa TOTOBBIX
MUKpPOTIpEnapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U HK3MEHYUBOCTH OPraHM3MOB

IIpenmer u 3amaum reHetuku. Mcropus pa3BUTHA TEHETHMKH. Poib nuronoruu
¥ SMOPUOJIOTUM B CTAHOBJICHUU T€HETHKHU. BKIlaJ pOCCHICKUX U 3apyOSKHBIX YUEHBIX
B pa3BUTHE T'C€HETUKU. METOo/bl TeHETUKU (TUOPUIONIOTMUECKUH, IUTOIC€HETUUECKHM,
MOJICKYJIIpHO-TeHeTHUeCKUH). OCHOBHBIC TCHETHUCCKUE TMOHATHA. | eHeTHuecKas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJIEIOBAHMS TPU3HAKOB, YCTaHOBIEHHbIE ['. Mengenem.
MonorubpuaHoe ckpelrBaHue. 3aKOH eAUH0-00pa3us THOPUIOB MEPBOr0 MOKOJICHHUS.
[IpaBuno noOMUHUPOBAHUSA. 3aKOH PACHICIJIEHUS] MPU3HAKOB. [ MIIOTE3a YUCTOTHI TaMeET.
ITonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpelmuBaHue. 3aKOH HE3aBHUCHMOTO HAcCJeOBaHUS IPU3HAKOB.
[{uToreHeTnyeckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAaHUS.  AHAIU3UPYIOIIEEe
ckpewmyBanue. lcnosb3oBaHue aHAIM3UPYIOLIETO CKpEUIMBAHUS I OIPEIACIICHUs
rE€HOTHIIA OCOOMU.

CuerienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana mo ciemieHHOMY
HACJIEIOBAaHUIO T€HOB. Hapylienue cuerieHust reHOB B Pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHUS HACIECICTBEHHOCTHU. | eHETUUECKUE KaPTHI.

I'enetnka nona. XpoOMOCOMHOE oOmpenesieHue Imona. AyTOoCOMbl U IOJIOBBIE
XPOMOCOMBI. [ 'OMOraMeTHbIE U TeTEpOraMeTHBIE OPraHu3Mbl. HaciiemoBanue nprusHaKkos,
CUEIUICHHBIX C IOJIOM.

N3menunBoCTh. BUbl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib
Cpelbl B HEHACIEACTBEHHOW W3MEHUMBOCTU. XapaKTEPUCTHUKA MOJIUPUKAITMOHHOM
W3MEHUYMBOCTH. BapuanuoHHbIM psAa W BapualMoHHas KpuBas. Hopma peakuun
npu3Haka. KonuyecTBeHHbIE M KaUECTBEHHBIE IPU3HAKU U UX HOpMa peakiuu. CBoMCcTBa
MOAU(PUKAIIMOHHON N3MEHUNBOCTH.

HacnencrBennasi, wiM TeHOTHNHMYECKas, W3MEHUYMBOCTh. KomOuHaTtuBHas
W3MEHYHMBOCTh. Mei03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHBHOW M3MEHUYUBOCTH.
MyranmonHass u3MeH4YuMBOCTh. Kilaccudukarus MyTtainuii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora u npuuMHBl MyTauuil. MyrareHHble  (pakTopbl. 3aKOH
TOMOJIOTUYECKUX PSIAOB B HACHEACTBEHHON n3MeHunBoct H.M. Basuiiosa.

BuesnepHas HacleICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METO/bl TEHETUKH YEJIOBEKA!
reHeaJIoTMYeCKUd, OJM3HEIOBbIN, IIUTOTeHETUYECKU, OMOXUMHUYECKHUI, MOJIEKYJISIPHO-
TEHETUYECKUU. CoBpeMeHHOE ONpENEIICHNE TE€HOTHIIA! MMOJTHOT€HOMHOE
CEKBEHUPOBAaHWE, TI'€HOTUNMpPOBaHME, B TOM uyunciae ¢ nomompto [IIP-ananu3a.
Hacnencreennslie 3a001eBaHus YyeJIOBEKA. TeHHBbIE 00Ie3HM, O0JIE3HHU ¢ HACIEACTBEHHOU
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npeapaciioad0KCHHOCTBIO, XPOMOCOMHBIC oonesnu. Comarmyeckue u I'CHCPATUBHBIC
MyTallyuu. CTBOJIOBBIE KJICTKH. HpI/IHI_II/IHBI 300pOBOT0O 06pa3a KHW3HH, JUArHOCTHUKH,
HpO(bI/IJ'IaKTI/IKI/I 151 JICUCHUA IFCHCTUYCCKHX 0oJIC3HEH. MCI[I/IKO-I‘CHCTI/I‘{CCKOC
KOHCYJIbTUPOBAHUC. 3HaueHHUE MGI[HHI/IHCKOﬁ I'CHCTHUKHU B IIPCAOTBPAIICHUN U JICUCHUU
FeHETUUECKHUX 3a00JIEBaHUM YEI0BEKA.

Hemoncmpauuu:

llopmpemwvi: I'. Mengens, T. Mopran, I'. me ®pus, C.C. UYerBepukos,
H.B. TumodeeB-Pecorckuii, H.1. BaBumos.

Tabauyvr u cxemvr: «MOHOTHOPHIHOE CKPEIMBAHWE U €r0 ITUTOrCHETUYECKas
OCHOBa», «3aKOH pPACLICIUIEHUS U €r0 LIUTOI€HETHYECKAas OCHOBa», «3aKOH YHUCTOTHI
rameTy, «lurnbpugHoe ckpemmBanue», «LluTomornueckre OCHOBBI JUTMOPHUIHOTO
CKpeluBaHusy, «Meho3», «B3aumoneicTBUe asulelIbHbIX TEeHOB», «I eHeTHYeckue
KapThbl pAacTEHUM, JKUBOTHBIX W 4YEJOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH
HAaCJEA0BaHUs, CUEIUICHHOTO C MOJoM», «KapHoThIbl yenoBeka U )KUBOTHBIX», «Bubl
U3MeHYuBOCTHY», «MonudukanronHas u3MeHUYUBOCTHY, «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa rpymi KpoBu», «MyTallMOHHAsI U3MEHYUBOCTHY.

Obopyoosanue:.  Mojenu-anmukanun  «MOHOTMOpPHUIHOE  CKpEUIMBaHUEY,
«Henonnoe  pomuHHMpoBaHue»,  «JurubOpumHoe  ckpemuBanue»,  «llepekpécr
XPOMOCOM», MHKPOCKON M MUKpomnpenapat «Jlpozoduna» (Hopma, myranuu (Gopmbr
KPBLILEB M OKPACKH Tela), repoapuii «['opox MOCeBHOM.

Jlabopamopuvie u npakmuueckue pabomul:

Jlaboparopuast pabora Ne 5. «UM3ydyeHue pe3ynbTaToB MOHOTHOPHUIHOTO W
JUTUOPUIHOTO CKPELIMBAHUSL Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax.

Jlabopatoprast padora Ne 6. «M3ydeHue MoOmU(PUKAIMOHHONW W3MEHUYHWBOCTH,
ITOCTPOCHHUE BAPUALMOHHOTO PAA U BAPUALMOHHOW KPUBOM».

JlaGoparopnast pabora Ne 7. «AHanu3 Myrauuid y Apo3o(Hibl Ha TOTOBBIX
MUKpoIIpenapaTax».

[TpakTrueckas padora Ne 2. «CocTaBieHne U aHAJIM3 POJOCIOBHBIX UYEIOBEKAY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOT MU

Cenexuys Kak HayKa U MPOLECC. 3apOKICHNUE CEJIEKIIMA U JOMECTUKALUS. Y YEHHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS W MHOTO0Opa3us KyJIbTYpHBIX pPacTEHUH.
LleHTphI NPOUCXOKAECHUS JOMAIIHUX KUBOTHBIX. COpT, MOPO/Ia, IITAMM.

CoBpeMeHHBIE METO/bl CeJEeKIMH. MaccoBbIi W WHIUBUAYyAJIbHBIA OTOOPHI
B CEJEKIMA pPACcTeHUH U KUBOTHBIX. OleHKA OBKCTepbepa. bIM3KOpOaCTBEHHOE
CKpeluBanue — MHOpuauHT. YucTas muHus. CKpemuBaHue YUCTHIX TUHUM. ['eTeposuc,
unu rubpuaHas cwia. HepojcTBeHHoe ckpeliyBaHue — ayropuaudr. OtnanéHHas
rubpuauzanus u e€ ycnexu. VICKycCTBEeHHbI MyTareHe3 M MOJIy4eHHe MOJIUILIONIOB.
JlocTrxKeHNs CeNIeKIIMU PaCTEHUM, dKUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoI0rus Kak 0Tpacib MPOU3BOICTBA. | €HHasl NHKEHEPHsI. JTalbl CO3aHUS
pekomOuHanTHOM JIHK w® TpaHcreHHpix opranu3MoB. KileTouHas WHKEHEpHs.
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Kinerounbie KyiabTypbl. MUKpPOKIOHAIBHOE pa3MHOXKEHUE pacTeHuid. KioHupoBaHue
BBICOKONIPOJAYKTUBHBIX  CEJIbCKOXO3SUCTBEHHBIX  OPraHU3MOB.  JKOJOTHUYECKHUE
u sTudeckue npoodsiemsl. MO — reHeTH4ecKu MOIUDUIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwi: H.1. BaBuinos, 1.B. Muuypun, I'.Jl. Kapneyenko, M.®. 1IBaHOB.

Tabauywl u cxemol: xapta «LIeHTPBI MPOUCXOKACHHS 1 MHOTO0OPA3Usl KYJIbTYPHBIX
pactenuit», «llopoabl AOMAamIHUX JKUBOTHBIX», «CoOpTa KyJIBTYPHBIX pPACTEHHII,
«Otnanénnas rubpuanzanus», «PadoTel akanemuka M.®. VBanoBay, «I[lonumionaus»,
«O0bekThl  OmorexHosorun»,  «Kierounele  KyJabTypbl U KIOHHPOBaHUEY,
«KoHcTpynpoBanue U NEPEHOC TEHOB, XPOMOCOMY.

Obopyodosanue: MyISKU TUIOJIOB U KOPHEIUIOJNOB JUKUX (OPM M KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CerbCKOX03iCTBEHHbBIEC PACTCHHUSI.

Jlabopamopusvie u npakmuyeckue padoomat.

Okckypenust «OCHOBHBIE METOJBI U JOCTHIKEHUS CEJICKIIUU PACTEHUN W KHBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIMI0, IUIEMEHHYIO (epMy, COPTOMCIIBITATEIbHBIA Y4acTOK,
B TCIJIMYHOE XO3SIHCTBO, TJAOOPATOPHIO arpOYHUBEPCUTETA MIIM HAYYHOT'O IIEHTPA)».

11 KJIACC

Tema 1. JBosrouoHHast OUOJIOTHA

[IpennocbuIku BO3HUKHOBEHHUS YBOJIFOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPHUS U
e€ MecTo B Onosioruu. BiusiHue 3BOTIOLMOHHON TEOPUU HA pa3BUTUE OUOJIOTHH U IPYTHX
HayK.

CBuzerensctBa  3BONOIMHU.  [lanmeoHTOnOrMYecKkue:  MOCJIENOBATEIbHOCTD
NOSIBJIGHUS BHUAOB B  IAJICOHTOJIOTMYECKONW JIETOMMCH, NEpeXOJHble (OPMBI.
buoreorpaduueckue: cxoacTBO U pazinyue ¢payH U QIop MAaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOJICTBA W  pa3nuyuusg SMOPHUOHOB  pPa3HBIX BHUIOB
NO03BOHOYHBIX.  CpaBHHUTEIBPHO-AHATOMHYECKHE.  TOMOJIOTUYHBIE,  AHAJIOIMYHBIE,
PYIMMEHTApHbIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX TMyTel y Bcex
OpPraHHU3MOB.

OpomonmonHas Teopust Y. Jlapsuna. [IpeAnochUIKM BOZBHUKHOBEHUS JApBUHU3MA.
JIBWOKyIMEe CWJIBI SBOMIONMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHUEC
Opyd  OrPAaHUYEHHOCTH  PECYpPCOB,  HEOINpenesi€éHHas  HM3MEHYMBOCTh, OOphOa
3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cuntetndeckas teopus sBosrorun (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkponsBosmonus. [lomynsius kak eIuHHIA BUAA U SBOJIOLUY.

JIBrokymue critbl ((pakTOphI) IBOIIOIMH BUAOB B IPUPOe. MyTaIlMOHHBIN MPOIEce
¥ KOMOMHATHUBHAS U3MEHUYMBOCTG. [lomysiiinoHHbIe BOJIHEI U Ipeiid reHoB. M3omsnus u
MUTPALIHSL.

EcTecTBeHHBIN 0TOOP — HanpaBIAOUIU (pakTop 3BOMOLMUA. DOPMBI €CTECTBEHHOTO
otOopa.
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

[IprcnocoONeHHOCT,  OpPraHM3MOB  Kak  pe3yiapTaT dBojonuu. [Ipumepsl
MPUCTIOCOOJIEHUN Y OPTaHU3MOB. ApoMOp(O3bl U UTNO-a AN TAIUH.

Bun u BunoobpaszoBanue. Kpurepun Buga. OcHoBHBIE (POPMBI BUI000PA30BAHUS:
reorpau4eckoe, IKOJIOTUIECKOE.

MakpooaBomonsi.  DopMbl  3BOMIONUU:  (QuUIETUYECKas,  JUBEpreHTHas,
KOHBEpreHTHasl, napauieiabHas. HeoOpaTuMoCTh 3BOJIIOLNH.

[IpoucxoxkieHne OT HeCNeUUaTU3UPOBAaHHBIX TMpeAKoB. [Iporpeccupyromas
creruanuzanus. AganTuBHAs paydalus.

Hemoncmpayuu:

llopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsuH, B.O. KoBanesckuii, K.M. bap,
3. I'ekkenp, @. Mromnep, A.H. Cesepuos.

Tabnuyvr u cxemsi: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emiie», «3apoJbIIIH
MO3BOHOYHBIX >KHUBOTHBIX», «ApXeonTepukc», «Dopmbl OOpPHOBI 32 CYILIECTBOBAHHEY,
«EcrecTBennbiit 0TO0p», «MHOroodpasue copToB pacteHuit», «MHorooOpaszue mnopo;
KUBOTHBIX», «llomymsimun», «MyTauMOHHAsE HW3MEHYUBOCTE», «ApPOMOPQO3bI»,
«Mnnoamanranuny, «O0mmas aerenepanusy», «JBuxyiue cuiibl 3Botonuny», «Kapra-
cxema Mapumpyra nyremectsuss Y. Jlapunay, «boppba 3a cyliecTBOBaHHEY,
«IIpucnoco0IeHHOCTh OpraHU3MOBY, «I"eorpaguueckoe BUJI000pA30BaHUEY,
«DKOJIOTHYECKOE BUJI000pa30BaHUE.

Obopyoosanue: KOIIEKIHMS HACEKOMBIX C Pa3IMYHBIMUA TUIIAMU OKpPACKHU, HAOOp
IUIOZIOB M CeMsIH, KoyuieKuusi «lIpumepsl 3alIMTHBIX TPUCIIOCOOTICHUN y KHUBOTHBIXY,
Monenb «OCHOBHBIE HAIpaBJICHUS 3BOMIONMM», O00bEMHas Monenb «CrpoeHue
rOJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpadguueckas kapra mupa, Komiekus «DopmMbl COXpaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W PpAacTEHUil», Moaenb anmaukanus «llepekpéct XpoMocom», BIaKHBIE
npenapatel «Pa3ButHe HacekoMmoro», «Pa3BUTHE JIATYIIKW», MUKpOMpenapar
«Ipo3zoduna» (Hopma, Myrauuu GOpMbI KPbUIILEB U OKPACKH TEJA).

Jlabopamopubie u npakmuyeckue paoomol:

Jlabopatoprast padora Ne 1. «CpaBHeHHE BHUAOB 1O MOP(POIOTHUUECKOMY
KPUTEPHIO.

JlaGoparopnas pabora Ne 2. «OmnmcaHue HpHUCIOCOOJICHHOCTH OpraHu3Ma
U e€ OTHOCUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU HA 3emMile

JloHaydHblE TIPEACTABICHUS O 3apOXKICHUU JKU3HU. HaydHble THIOTE3BI
BO3HUKHOBEHUS JKM3HM Ha 3emiie. aOMOreHe3 U MaHCIepMus. XUMUUECKas dBOJIIOIH.
AOUWOTEHHBIN CHUHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUIECKUX. DKCIIEPUMEHTAITLHOE
NOATBEPKACHUE XUMUYECKOM HBoionuu. HayanbHble HSTanbl  OMOJOTHYECKON
sBomonuu. I'mnoresa PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHUE TPOTOKJETKU. llepBble wietkm u ux somouus. DopMupoBaHue
OCHOBHBIX T'PYIII JKUBBIX OPTAHU3MOB.
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

Pazgutne xwu3Hm Ha 3emsie mo spaM M nepuojgaM. Karapxen. Apxeickas
U poTepo3oiickas 3pbl. [laneo3oiickas spa u e€ nepuopl: KeMOPHUICKUH, OpIOBUKCKHUH,
CWIYPUUCKUH, IEBOHCKUM, KAMEHHO YT OJIbHBIN, IEPMCKHUH.

Me3o0301cKast 3pa U €€ Mepruobl: TPUACOBBIMN, IOPCKU, METOBOM.

Kalino3oiickas spa u €€ nepuobl: NajaeoreHOBbINA, HEOT€HOBbBIN, aHTPONOT€HOBBIN.

XapakTepUCTUKA KJIMMaTa W TEOJOTMYECKUX mpoueccoB. (OCHOBHBIE JTaIlbl
ABOJIIOLIMU PACTUTEIBHOTO U JKUBOTHOTO MUpPA. ApOMOP(O3bl Y pacTeHUI U KUBOTHBIX.
[losiBrieHUE, pACUBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKOro MHpa Kak OTpaxkeHue »HBOMOUUU. (OCHOBHBIE
CUCTEMATHYECKUE IPYIIIBI OPTaHU3MOB.

OBOJIIOIMSL YEJNOBEKA. AHTPOIIOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHHAN
O MPOMUCXOKICHUH YesloBeKa. MeTonsl n3yueHnns antponoresesa. CXoAcTBa U pa3inyus
YEJIOBEKA U KUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBmwkymme cunbl (pakTopel) aHTpomoreHe3a. HaciencTBeHHass M3MEHUMBOCTh U
eCTeCTBEHHBIM OTOOp. OOIIEeCTBEHHBIM 00pa3 *KW3HU, U3TOTOBJICHUE OPYIUM TpyHa,
MBIILIJICHUE, PEYD.

OCHOBHbIE CTaguMd W BETBH SBOJIIOIMU YEJIOBEKA: ABCTPAJONUTEKH, YenoBeK
ymenbid, YenoBek NpsAMOXodimui, YemoBek HeaHIepTalbCKuM, YUenoBeK pa3yMHBIN.
Haxonku uckomaembIX OCTaTKOB, BPEMs CYLIECTBOBaHHSA, OOJACTb PacIpOCTpaHEHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHUS.

Yenoseueckne pacbl. OCHOBHBIC OOJNBIIUE PACBL: €BpOICOWIHAs (eBpasuiickas),
HETpO-aBCTpaJonHas (dPKBaTOpHANIbHAS), MOHIOJOUIHAS (a3MaTCKO-aMEpUKaHCKas).
YepThl NOpUCTIOCOOJEHHOCTH MPEACTABUTENIEH UYENOBEUYECKHX pac K  YCIOBHSIM
cyiiecTtBoBaHus. EqMHCTBO yenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:

Ilopmpemui: ®. Pean, JI. [lactep, A.W. Onapun, C. Mumnep, I'. IOpu, Y. [JapBus.

Tabauyvr u cxemvl. «Bo3aukHoBeHHe ConHEYHOM cHCTeMBI», «Pa3Butune
opraHuyeckoro  mupa»,  «PactutenpHas ~— KieTtkay, <«OKuUBOTHas  KJETKay,
«IIpokapuotnueckass kieTka», «CoBpeMeHHas CHUCTEMa OpPraHUYeCKOro MHUpPay,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHUS YEJIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOTO UYEJIOBEKay,
«/lpeBHenmme sroan», «JlpeBHue moan», «llepBble  COBPEMEHHBIE  JIFOJIHN,
«YenoBeueckue pachb».

Obopyoosanue. myisoku «lIpoucxoxaeHne deoBeka» (OIOCThI aBCTPAIONHUTEKA,
MUTEKAHTPOIIa, HEeaHJEPTaIblla, KPOMAHBOHIIA), CJICTIKU WM M300paKCHHS] KaMEHHBIX
OpyAMii  TMEpPBOOBITHOrO  4ejgoBeKa  (KaMHH-YOIIeEphbl,  pyOWia,  ckpebiia),
ICOXPOHOJIOTUYECKAss Taliuia, KOUIeKIus «®DOpMbl COXPAaHHOCTH HCKOIAEMbIX
’KUBOTHBIX U PAaCTEHUI».

Jlabopamopuvie u npakmuueckue padomul:
[Ipaktuueckas pabora Ne 1. «/3yueHue wHCKOMAEMbIX OCTATKOB PACTEHUU
Y )KUBOTHBIX B KOJIIEKITHSIX).
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

DKCKypcus «DBOJIIOIUS OPTraHUYECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUHBIH
WIM KpaeBeIYECKU My3eil).

Tema 3. OpraHu3mMsl U OKpY:Kal0LIas cpeaa

DKoJlorus Kak Hayka. 3ajayd W pasleibl dKOJOTMU. MeTolbl 3KOJIOTrHYEeCKUX
UCCIIEIOBAHNIN. DKOJOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHMsI OpPraHMW3MOB. BOJHAs, HA3€MHO-BO3JYILIHAs, [OYBEHHas,
BHYTPUOPIraHW3MEHHAS.

Okonornueckue  Qakropel. Knaccudukaumss — sxosnormdeckux — (aKTOpPOB:
abuoTnueckue, OMOTUYECKUE U aHTPOMOTeHHbIE. J(eHcTBUE 3KOMOTHYECKUX (HaKTOpOB
Ha OPraHU3MBI.

AbGuoTtnueckue (akTOpbl: CBET, TEMIEparypa, BIAKHOCTh. DOTONEpuoan3M.
[IpucnocobisieHns OpraHu3MOB K ACHCTBUIO aOMOTUYECKHUX (PaKTOpoB. bronorunueckue
PUTMBI.

buotnueckue ¢akropel. Bunabl OumoTHyecKuX B3aMMOJCHCTBHI: KOHKYpEHLUS,
XUIIHUYECTBO, cUMOM03 u ero ¢opmbl. Ilapazutusm, Koomepauus, MyTyalusM,
KOMMEHCAIM3M  (KBapTUPAHCTBO, HAXJIEOHWYECTBO). AMEHCAIM3M, HEHTpaIU3M.
3HaueHre OMOTMYECKHX  B3aUMOJEWCTBHM i1  CYIIECTBOBAaHUS  OPraHHU3MOB
B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKH MONyssuud. OCHOBHBIE NTOKA3ATENN MOMYIISIINU:
YUCJIEHHOCTbD, IIJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IIPUPOCT, MUTpanus. J(MHaMuka
YUCJICHHOCTH MOITYJISILIUU U €€ PETYIISILUS.

Jemoncmpavuu:

TIlopmpemsi: A. I'ym6onbar, K.®. Pynbe, O. ['ekkenb.

Tabnuyer u cxemwr: xapta «llpupomubie 30HBI 3emin», «Cpeapl 0OUTaHUS
opranu3zMoBy»,  «®Doronepuoguzm»,  «llomymsauum»,  «3aKOHOMEPHOCTH  poOCTa
YUCICHHOCTHU NONYJAIUN UHPYy30pun-Tydenbkny, «llumesrie nemnmy».

Jlabopamopusvie u npakmuyeckue padoomaol:

JlaGopatopnast pabora Ne 3. «Mopdosoruyeckue OCOOCHHOCTH pPACTCHUMN
13 pa3HBIX MECT OOUTaHUSI.

JlaGoparopnast pabora Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora No 2. «llomcy€T TUIOTHOCTH TOMYJSIUNA Pa3HBIX BUIOB
pacTeHUIN».

Tema 4. CooOuiecTBa M 3KOJI0rH4eCKHe CHCTEMbI
CooOmiectBo opranu3smMoB — OuoneHo3. CTpykTypsl OHOIEHO3a: BHUIOBas,
IpOCTpaHCTBEHHAs, Tpoduueckas (numieBas). Buapi-noMmuHanTel. CBsI3U B OHOIICHO3E.
Okonornyeckue cucteMsl (3kocucteMsr). [loHsiTue 00 3KocHcTeMe 1 OMOTEOIICHO3E.
@OyHKIMOHATBHBIE KOMIIOHEHTBI SKOCUCTEMbI: IPOAYLEHThI, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBoport BemecTs 1 MOTOK SHEPTUH B dKocucTeme. Tpodudeckue (MUIeBbie) YpOBHU
skocucteMsl. [IumieBsie nenu u cetu. OCHOBHBIE TIOKA3aTENNU SKOCUCTEMBI: OHoMacca,
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

OPOAYKIUSA. IKOJOTHYECKHUE MHUPAMHUIIbI: MPOAYKIIUU, YHUCICHHOCTH, OHWOMACCHI.
CBolicTBa SKOCHUCTEM: YCTOMUYHUBOCTh, CaMOperyJsiius, pazsurue. Cykiieccus.

[IpupogHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03Ep M PEK. ODKOCHCTEMa XBOWHOTO
WJIH TIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHbIE HKOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOosKOCUCTEMBI.
buonorudeckoe v X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpazue kak (dakTop ycTOHYMBOCTH  3KocucTeM. (CoxpaHeHue
OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emile.

Yuenne B.U. Bepraaackoro o 6uocdepe. ['panutisi, coctaB u cTpyKTypa 6uochepsl.
Kusoe BemectBo u ero ¢yHknuu. OcobeHHoctu Ouochepsl Kak TII00ATBHON
AKOCUCTEMBI. /[[uHaMuYecKoe paBHOBECHE U 0OpaTHas CBsI3b B Orocdepe.

KpyroBopoThI BeliecTB 1 OMOTeOXMMHYECKHUE ITUKIIBI DJIEMEHTOB (YIiIepoa, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OUOMBI CYIIIH.

YenoseuectBo B Oumocdepe 3emin. AHTpONOreHHbIE H3MEHEHUs B Ouocdepe.
['oGanpHbIE 2KOJIOTUYECKHUE MTPOOIIEMBI.

CocyiecTBoBaHME TIPUPOJIBLI U denoBedecTBa. CoxpaHeHue 6Mopa3sHoo0pasus Kak
OCHOBa ycTOMYMBOCTH Omocdepbl. OCHOBa pallMOHAIILHOTO YIPABICHUS MPUPOIHBIMU
pecypcamu U UX HCnoib3oBaHue. JlocTkeHrs OMOIOruy U OXpaHa MPUPOIbI.

Jemoncmpayuu:

llopmpemuwi: A.Jlx. Tencaun, B.H. Cykaués, B.W. Bepnanckuii.

Tabnuyer u cxemol: «llumeBble uenu», «bBUOIIEHO3: COCTAaB U CTPYKTypay,
«IIpupomubie  cooOmiecTBa», «llemu muTaHus», «OKoJorHUecKas MUPAMHIAY,
«buocepa u denoBek», «IKOCUCTEMA IMIUPOKOIUCTBEHHOTO Jieca», «IKOCHCTEMaA
XBOMHOTO Jieca», «buoreHo3 Bogoémay, «ArponeHo3y», «lIpumepHbie aHTPONOTreHHBIE
BO3JICMCTBUA Ha TMPUPOAY», «BaxHeumme HWCTOUHUKHM 3arpsi3HEHUs BO3JdyXa U
IpyHTOBBIX BoOn», «llouBa — BaxkHelmas coctaBisomas oOuocheprr», «DakTopsl
nerpananuu nouBy, «llapaukoBbeiit 3pdexTy, «DakTopsl paguOaKTUBHOIO 3arpsi3HEHUS
ouochepsl», «Oommas crpykrypa ouochepor», «Pacnpoctpanenue xu3Hu B 6uocdepey,
«O30HO0BBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B Ouochepe», «Kpyrosopor
a30Ta B PUPOJIEY.

OOGopynoBaHue: Mojenb-anIuKanus «TunugHable  OWOIIEHO3BD», TrepOapuii
«PacTuTenpHbIE CcOOOIIECTBaY, KOJUICKIMU «buoreHo3», «Bpeaurenn BakHEHIIMX
CEJIbCKOXO3UCTBEHHBIX KYJIBTYp», TepOapuul M KOJJICKIIUM PACTEHUH W J>KUBOTHBIX,
MPUHAJJICKAIINE K PAa3HbIM IKOJOTHYECKUM TIpyliaMm ogHoro Buaa, KpacHas kHura
Poccwuiickoit @eneparuu, n300paKeHUs OXPaHIEMbBIX BUIOB PACTEHUN U KUBOTHBIX.
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
11O BUOJIOTUN HA YPOBHE CPEJHET' O OBILIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO ycranaBiauBaroTCs TPEOOBAHUS K pe3yJbTaTaM OCBOCHMSI
OOy4JalIMMHUCS  TMPOTpaMM  CpeIHEro  o0mero  oOpa3oBaHMs:  JMYHOCTHBIM,
METaNpPeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTaTOB OCBOCHHS TmpeaMera «buomorus»
BBIJICJICHBI CJICAYIOIIME COCTaBISIIONIME. OCO3HAHUE OOYYAIOIUMHCS POCCUMCKON
IPAKJAHCKOM MIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPA3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPEEIICHUI0, HATMYME MOTUBALIUU K 00y4E€HHUIO OMOJIOTHH, 1IeJICHATPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JUYHOCTH HA OCHOBE KIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX  TPaauLMK  pa3BUTUS  OMOJOTMYECKOr0  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTHh O0YYArOUIMXCSl PYKOBOJCTBOBATHCS B CBOCH AEATEILHOCTH 1IEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, TMPUCYIIMUMH CHUCTEME OHMOJOTHYECKOTO 00pa3oBaHMUs,
HaJM4Yue SKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1I€M U CTPOUTH
YKW3HEHHBIE T1JIaHBI.

JIn4HOCTHBIE pE3yJbTAaThl OCBOEHUSA IMpeaMera «bUOJIOTHUs»  JTOCTUTAOTCS
B CIMHCTBE Y4eOHOW W  BOCHHUTATEIbHOW JESITEIBHOCTU B  COOTBETCTBUU
C TPaJULMOHHBIMU POCCUWCKUMH COLHMOKYIbTYPHBIMU, UCTOPUYECKHUMHU U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTAMHM, NPHUHATHIMA B OOIIECTBE IMpaBUJIaMU U HOPMaMu
MOBEJACHUSI M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HAHUS, CaMOBOCIHUTAHHUS |
CaMOpPA3BUTHS, PA3BUTHS BHYTPEHHEW MO3WUIUM JUYHOCTH, MATPUOTHU3MA, YBAKEHUS
K 3aKOHY W MPaBOIOPSAKY, YEJOBEKY TpyJa WU CTApUIEMy IOKOJICHUIO, B3aHUMHOIO
yBaXXEHUSI, OEpPEKHOTO OTHOIICHUS K KYJAbTYPHOMY HACIEIUIO U TPATULMSIM
MHOTOHAIIMOHAILHOTO Hapoja Poccuiickoit denepanuu, NpUpPOAE U OKPYKAIOUIEH
cpene.

JIngyHOCTHBIE pPE3ylbTaThl OCBOEHUsI ydyeOHOro mnpeamera «buosiorus» T0KHBI
OTpaxaTb TOTOBHOCTP M  CIIOCOOHOCTH  OOYYarOUIUXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpHEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM
IIEHHOCTSIM POCCHUIHCKOTO 0O0IIecTBa, paCHIMPEHUE >KU3HEHHOTO OIbITa M  OIbITa
JEeSITEILHOCTA B TPOLIECCE pealr3allid OCHOBHBIX HAIPABICHUN BOCHUTATEIBHOU
JEeSITETLHOCTH, B TOM YHUCJIC B YACTH:

1) rpaxaaHCKOro BOCHUTAHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOW TO3HMIMU OOYYAIOMIEToCsT KaK aKTUBHOTO
¥ OTBETCTBEHHOT'O WiIEHa POCCHHCKOT0 OOIIECTBa,

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB W OOS3aHHOCTEH, yBa)KCHHE 3aKOHA
Y TIPaBOMIOPSI/IKA;
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buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MPU CO3JaHUM YIEOHBIX
MIPOCKTOB, PEIICHUU y4eOHBIX M MO3HABATEIBHBIX 3aJ1ay, BHITTOJIHEHUN OMOJOTHYECKHUX
AKCIEPUMEHTOB;

CIIOCOOHOCTh ONPENENIATh COOCTBEHHYIO MO3UIIUIO MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATD €€;

YMEHUE YYUTBIBATh B CBOMX JEHCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJCHCTBUS JTIOJIEM C Pa3HBIMH YOCKICHUSMH, KYIbTYPHBIMU ILIEHHOCTSIMU U
COLMAJIBHBIM IT0JIOKCHHEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHUS Y4COHBIX,
MO3HABATEJILHBIX M HCCJICAOBATEIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIIEHHUS K MHEHHUIO
OMIMOHEHTORB MPH OOCYKJICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMAaHUTApPHOMN 1 BOJIOHTEPCKOMN JEATEIbHOCTH;

2) MaTPUOTUYECKOT 0 BOCTIUTAHNS

c(hOpMUPOBAHHOCTb POCCUUCKON TPAKIAHCKOM UIECHTUYHOCTH, MAaTPUOTU3MA,
YBOXEHUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoamHoO#, ropmoctu
3a CBOM KpaHl, CBOWO PoauHy, CBOM S3BIK M KyJIbTYpy, MpOIUIOE W HACTOAIIEE
MHOT'OHAIIMOHANBHOr0 Hapoaa Poccny;

LEHHOCTHOE OTHOULICHUE K IPUPOAHOMY HACJIECIWI0 M NaMATHUKAM HPUPOJIBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYIE;

CIIOCOOHOCTH OLICHMBATH BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBJIEHUE M Pa3BUTHE
OMOJOrMY, TTOHUMAaHUS 3HAYCHUS] OWOJIOTHH B TMO3HAHWH 3aKOHOB MPHUPOJIBI, B KU3HU
YesioBeKa U COBPEMEHHOI' 0 O0I1IeCTBA;

uaerHas yOeXJAEHHOCTh, TOTOBHOCTb K CIyXeHHIO H 3amure (OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyAb0Y;

3) MyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUE JYXOBHBIX IIEHHOCTEN POCCUMCKOI0 HAPOa,

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHWE JJUYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYMBOIO OYAYIIETo;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POIUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TPUHATUSA LEHHOCTEH CEMEUHOW KU3HU B COOTBETCTBUU C TPAAULIUSAMU
HapojioB Poccuu;

4) 3CTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas OCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHKE SYMOIMOHATIBHOTO BO3ACHCTBHS KUBOU MIPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIPKEHHIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHUE TPOSIBISATh
Ka4eCcTBa TBOPUECKOMN JIMUHOCTH;
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5) ¢u3uueckoro BocmUTaHUs, (OPMHPOBAHUS  KYJBTYPbl 310POBbS U
IMOLMOHAIBLHOIO0 0JIAr ONOJIYYHsI:

MOHMMAaHUE M peajH3alus 37I0pOBOro M Oe3omacHOro odpasza >ku3HU (3710poBOE
NUTaHUe, COONIIOIEHNE TUTHEHUYECKUX MPaBHJI U HOPM, COAJIaHCHPOBAHHBIM PEXUM
3aHATUN U OTJbIXA, peryisapHas pusnueckas akTUBHOCTb), O€pPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOI'O OTHOLIEHUSI K COOCTBEHHOMY (U3NYECKOMY U IICUXUYECKOMY
3J10pPOBBIO;

MOHMMAaHHE 1IEHHOCTHU MPaBUJ MHAUBHUIYAJHHOTO M KOJJIEKTHBHOTO O€30MacHOTO
IIOBEJICHUS B CUTYALUAX, YTPOKAKOIIMX 310POBBIO U KU3HU JIOACH;

OCO3HAHME TIOCJICJACTBUNA ¥ HEMPUATUS BPEAHBIX TPUBBIYCK (YIOTpeOICHUS
aJIKOT0JI5, HAPKOTUKOB, KYpPEHHUS);

6) TPpya0BOro BOCIIMTAHUS:

TOTOBHOCTH K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYA0I00UE;

TOTOBHOCTh K AKTHUBHOH JI€ATEIbHOCTH TEXHOJOIMYECKOH U  COLHMaIbHON
HaIpaBJICHHOCTH, CIOCOOHOCTh WHUILIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITENILHO
BBITIOJTHATH TAKYIO ACSITETbHOCTB;

UHTEpeC K pa3iuyHeIM chepam MpodeccuoHATbHOM JesSTEIbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOP Oyaymieil mpodeccun U peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU
BCEH KU3HU,

7) IKOJIOrHYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11€JIeCO00pa3HOE€ OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHMKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOM  KYJIbTYphl: MPUOOPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB W OLEHKH MX BO3MOXKHBIX MOCIEACTBUU ISl OKPYKAIOIIEH
Cpepbl;

OCO3HaHUE TJIOOAIBHOTO XapakTepa DKOJOTMYECKHX TpobjieM U TyTed ux
pElICHUS;

CIIOCOOHOCTh KCIOJIb30BaTh MPHOOpETaeMble MPU M3YYEHUU OMOJIOTMM 3HAHUS U
YMEHHUS TIPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C pallMOHAJIBLHBIM MPUPOIONOIH30BAHUEM
(coOmrofenrie TpaBWJI TIOBEACHHWS B TIPUPOJE, HANPABJICHHBIX HA COXpaHEHUE
pPaBHOBECHS B YKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEA OKPYXKAIOUIEW NPUPOIHOU
cpelle, yMEHHE TMPOTHO3UPOBATH HEOJArONPUATHBIC HSKOJOTMYECKUE IOCISACTBUS
MPEANPUHUMAEMBIX JIEUCTBUU U IIPEIOTBPALIATh UX;

HAJIMYKUE PA3BUTOTO ASKOJOTHYECKOTO0 MBINUIEHUS, 3KOJOTHMYECKOM KYIbTYPHI,
ONbITA JIESITEIBHOCTA SKOJIOTUYECKON HAIPABJICHHOCTH, YMEHHS PYKOBOACTBOBATHCS
MMHU B IIO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAIBHOM HPAKTUKE, TOTOBHOCTH
K YYaCTHIO B IPAKTUYECKOU JESATEIBHOCTH IKOJIOTUYECKON HAITPABIEHHOCTH;
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8) meHHOCTH HAYYHOI'0 MO3HAHHUS:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKM M OOLIECTBEHHON NPAKTHKH, OCHOBAaHHOIO Ha JHUAJOre KyJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMUTATEIbCKOM KYJIBTYpbl Kak CpEICTBa
B3aMMO/JICHCTBHS MEKY JIFOJbMH U NIO3HAHUSA MUDA;

MOHMMAaHHE CeM(PUKU OMOJIOTHH KaK HayKH, OCO3HAHUS €€ poiii B (GOPMUPOBAHUU
pPallMOHAILHOTO  HAayYHOI'O MBILIUICHHS, CO3JAAHMHM LEJIOCTHOTO IPEICTaBIICHUS
00 OKpYXXarlleM MHUpE Kak O €IUHCTBE MPHUPOJIbI, YeJIOBEKAa U O0IIecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MPOoOJeM COXPaHEHHs MPUPOJHOTO
paBHOBECHS;

yOeXKIAEHHOCTh B 3HAYUMOCTH OWOJOTMU JIE COBPEMEHHOW IMBUIM3ALUU:
oOecrieueHus: HOBOTO YpPOBHS pPa3BUTUS MEIULMHBI, CO3JaHUE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peUIaTh PECYpCHblE MPOOJIEMBbl Pa3BUTHs YEJIOBEUECTBA,
MOMCKa MyTeHd BBIXOAA M3 TIJO00AIBbHBIX SKOJOTMYECKUX MpoOJieM U oOecredeHus
nepexoia K YCTOMYMBOMY Pa3BUTHIO, PallMOHAJIBHOMY HCIOJIB30BAHUIO IMPUPOIAHBIX
pecypcoB ¥ (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B IMOJIyYEHUU OMOJIOTMYECKUX 3HAHUM B LENAX MOBBILICHUS
oOIIeil KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH, KaK COCTaBHOM 4acTH
(YHKIMOHANBHOW TPAMOTHOCTH  OOyYarolmuxcsi, (OpMUPYEMOM MpU HU3y4EHUHU
Oonojoruu;

MOHMMaHUE CYITHOCTH METOJIOB ITO3HAHNS, UCTIOIb3YEMbIX B €CTECTBEHHbBIX HayKaX,
CHOCOOHOCTH MCHOJIb30BaTh MOJy4aeMble 3HAHUS JJI aHaIM3a U OOBSICHEHUS SBJICHUI
OKpY)KAOIIEro MHpa W NPOUCXOASAIMMX B HEM H3MEHEHUH, YMEHHME JeJaTh
00OCHOBaHHbIE 3aKJIIOUYEHHS Ha OCHOBE HAy4yHbIX (PAKTOB M HMMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO UCIOIB30BaTh OMOJIOTUYECKUE 3HAHUS [T PELICHUS]
npo0JieM B peajibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHME LEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTh OCYILECTBISAThH
IIPOEKTHYIO U UCCIIEA0BATENIbCKYIO I€ATEIbHOCTh MHAMBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPhIBHOMY 00pa30BaHUIO U CAaMOOOPa30BAHMIO,
K aKTUBHOMY IOJTy4EHHUIO HOBBIX 3HAHUU MO OMOJIOTMH B COOTBETCTBHUHU C JKU3HEHHBIMU
MOTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ylNbTaTbl OCBOEHUSA ydeOHoro mnpeamera «buosiorus»
BKJIIOYAIOT:  3HAYUMble JUid  (OPMHUpPOBAHHMA  MHUPOBO33PEHHUS  OOYUaAIOLIUXCS
MEKIUCHUILIMHAPHBIE  (MEXIIPEAMETHbIE) OOICHAYYHbIE TOHSTHS, OTPAKAIOIINC
I[EJIOCTHOCTh HAYYHON KapTHUHBI MUpa U CIEHU(PUKY METOOB MO3HAHUS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX Haykax (BEIIECTBO, DHEPrus, SBJICHHE, MPOIECC, CUCTEMA, HAYYHBIN
(dakT, DOpPUHLHKI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEI0BaHMUE,
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HaOJro/IeHUE, N3MEPEHHE, SKCIICPUMEHT H JIPYTUX), YHUBEPCaIbHbIE ydeOHbIC EHCTBUS

(mo3HaBaTeNbHbIC, KOMMYHHUKATUBHBIE, PETYIIATUBHEIE), o0ecreunBaroIIne
dbopMupoBaHue (PYyHKIMOHAIBHOM TIpPaMOTHOCTH M  COLMAILHONM  KOMIIETEHIIUU
oOy4aromuxcs, CIOCOOHOCTD oOydJaronmxcs UCIIO0JIb30BaTh OCBOCHHBIE

MCKIUCHOUIITIMHAPHBIC, MHPOBO33PCHUYCCKHUC 3HAHUA W YHHBCPCAJBHLIC y‘IC6HI>Ie
I[CﬁCTBHiI B II03HABATEJIBHOM U COHI/IaJ'II)HOI\i IIPAaKTHUKC.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHBbIC 1eHCTBUS
Bba3oBble Jornueckue a1eMcTBUA:

CaMOCTOATEIbHO (POPMYIUPOBATh U AKTYAIU3UPOBATh MPOOJIEMY, paccMaTpUBAThH
€€ BCECTOPOHHE;

UCTIOJIb30BaTh TPU OCBOCHUM 3HAHWUN MPUEMBI JIOTUYCCKOTO MBIIUICHHS (aHAH3a,
CUHTE3a, CpaBHEHUS, KiIaccuukanuu, 0000IIeHHs), paCKPbIBATH CMBICT OMOJIOTMYECKUX
NOHATUH (BBIACTATh WX XapaKTepHbIC MPU3HAKW, yCTAHABIMBATH CBS3H C JIPYTHMU
MOHATUSIMU);

OINPEAEIIATh e ACSITEIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACATEIBHOCTH C OCTABICHHBIMHU LIEJISIMU;

MCIT0JIb30BaTh OMOJIOIMYECKHUE MOHATUSA U1 00bICHEHHS (DAKTOB U SBIIEHUH >KMBOM
IPUPOABL;

CTPOUTH JIOTHYECKHE PacCyKIeHUs (MHIYKTUBHBIC, NEAYKTHUBHBIC, [0 aHAJIOTHH),
BBISIBIISITh  3aKOHOMEPHOCTM M IPOTUBOPEYHsS B PacCMAaTPUBAEMBIX  SIBJICHUSX,
(GOopMynHpOBaTH BHIBOJBI U 3aKIIOYEHUS;

OPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA I IPEICTABICHUS CYILECTBEHHBIX
CBSI3€ M OTHOILEHUN B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTAX, a TaKKe MPOTHUBOPEUHIA
pa3HOro poja, BHIABICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh IUIAH pELIEHUs MNpoOieMbl C Y4YETOM aHalM3a HMEIOLUXCcs
MaTepHaAIbHBIX U HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLIEHWBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBAN ESITENBHOCTH;

KOOPAMHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX PEaJbHOr0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBHUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE IPU PELLICHUH KU3HEHHBIX MPOOIIEM.

ba3oBbIe ucciaeaoBaTelbCKHe 1eHCTBUA:

BJIAaJICTh HABBIKAMU Yy4EOHO-MCCIIEIOBATEILCKOW M TMPOEKTHOW JEeSTEIHHOCTH,
HaBBIKAMU PA3pPEIICHUs TTPOOJIEM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MOMCKY METOJOB PEIICHHS MPAKTUYECKUX 3aJ1ad, NMPUMEHECHUIO Pa3IMYHBIX METOJ0OB
MMO3HAHMS;

UCIIOJIb30BATh PA3JIMYHBIE BUJIbI ACATEILHOCTH IO MOJYYE€HHIO HOBOTO 3HAHMS, €r0
WHTEPIpETaIui, MPeoOpPa30BaHUIO U MPUMEHECHHIO B YICOHBIX CUTYAIUSIX, B TOM YUCTIC
MIPU CO37[aHUHU YUE€OHBIX U COLIMAIbHBIX MPOEKTOB;

dbopMHUpOBaTh HAYYHBIM THI MBINUICHUS, BJAJAETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOYE€BBIMH MOHATHUSIMHU U METOIAMU;
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CTaBHUTH U (POPMYITHPOBATH COOCTBEHHBIE 33]]a4H B 00pa30BaTEIbHOMN JIEATEIHHOCTH
Y )KU3HCHHBIX CUTYaITUsX;

BBISIBIISITH IPUIMHHO-CJICACTBECHHBIC CBSI3U U aKTyallM3UPOBATh 3a7a4y, BBIIBUTATh
THITOTE3Y €€ pelIeHHsI, HAaXOAUTh apryMEHTHI [T JOKa3aTeIbCTBA CBOMX YTBEP)KICHUH,
3a71aBaTh MapaMeTPhl U KPUTEPUH PEIICHHSI;

AHATM3UPOBATH TIOJYYEHHBIC B XOJI€ PEIICHHS 3a/layd Pe3yJbTaThl, KPUTUUECKH
OIICHUBATh MX JOCTOBEPHOCThH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh PUOOPETEHHBIH OIIBIT,

OCYILIECTBIIATH IEICHANPABICHHBIN IMOUCK IMEPEHOCa CPEACTB U CIIOCOOOB ICHCTBUS
B ITpo(hecCHOHATBLHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B TO3HABATEIBHYI0 U MPAKTUYECKYIO 00s1acTu
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTUHAIBHBIE TOXObI U PEIICHHUs, CTABUTh
npo0JIeMbl U 3aJ1a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmei:

OPHEHTHPOBAThCS B PAJNIMYHBIX HCTOYHHKAX HHPOpMAaNuu (TeKcTe y4eOHOTro
ocoOus, HAyYHO-TIOMYJISIPHOM JIUTEpaType, OMOIOTHYECKUX CIOBApSAX U CIPABOYHHUKAX,
KOMITLIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHere), aHanM3upoBaTh HHOOPMALIUIO
pa3’IMYHbBIX BUAOB U (POPM IMPEACTABICHUS, KPUTHUECKH OLIEHUBATh €€ IOCTOBEPHOCTDH U
HEIMPOTUBOPEUYHUBOCTb;

(opMyIUpPOBATH 3aMPOCHl U IPUMEHATH PA3TUUHBIE METO/BI IIPU TIOUCKE U OTOOpE
Oouonorudyeckoi nHGopMauu, HeOOXOAUMOM JJIsl BBIMIOJHEHHS yueOHBIX 3a/1ay,;

npuoOpeTaTb  ONBIT  MCHOJb30BaHUS  MHPOPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOIO HCIIOJIb30BAaHUS Pa3INYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPaTh ONTUMANIBbHYIO (POPMY MPEACTABICHUS OUOIOTHYECKON
uHpopManuu (CXeMbl, TpadUKH, TUarpaMMBbl, TAOJIHUIIBI, PUCYHKH H JPYroe);

MCIIOJIb30BaTh HAYUYHBIN S3bIK B KaU€CTBE CpPEACTBA IpU paboTe ¢ OMOJOrHYEeCKON
uH(popmalmeil: NTpUMEHsITh XUMHYECKUE, (PU3MYECKHMEe W MaTEeMaTUYECKUE 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U MPEOOPA30BLIBATH
3HAKOBO-CHMBOJIMYECKUE CPEJICTBA HATJISIIHOCTH;

BJIa/IeTh HaBbIKAMHU PACIO3HABAHMS W 3allUThl MH(OpMaNuU, UHPOPMALMOHHOU
0€30MacHOCTH JTUYHOCTH.

KoMmMyHuKaTHMBHBIC YHHBEpPCaJbHbIC yUYeOHbIE AeiiCTBUA
Oo0menue:

OCYyHICCTBILITH KOMMYHHMKAIIMHM BO BCCX C(l)ean JKU3HH, AKTHBHO Y4YaCTBOBATH
B JUAJIOTe WIM JHUCKYCCHH IO CYIIECTBY OOCYXKIaeMoil Tembl (yMEHHE 3aJaBaTh
BOITPOCHI, BBICKA3BIBATE CYKACHHUA OTHOCHUTCIIbHO BBLIIIOJIHCHUSA HpezmaraeMoﬁ 3ala4dl,

23



buomorus. 10-11 kmaccer (0a30BEIil YPOBEHB)

YYUTBIBaTh UHTEPECHI U COIVIACOBAHHOCTh MO3ULMUI APYrUX y4aCTHUKOB JHAJIOra WU
JIUCKYCCHH);

pacrio3HaBaTh  HeBepOalbHBIE CpencTBa  OOLICHHS, TMOHUMATh 3HA4YCHHE
COL[MAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMSI KOHQIMKTHBIX CHUTyalUN, YMETb
CMSITYaTh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHHS U B3aUMOJACWUCTBUS, TOHHUMATh
HaMEpPEHUsl JIPYTUX JIOJCH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECEOHMKY U
B KOppeKTHOU popme popMynnpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CpPEACTB.

CoBMecTHAS 1€ATEIbHOCTD.

MMOHMMATh M UCTIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U UHUBUIYaJTbHON paOOThI
MIPU PEIICHUN OMOJIOrHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh TPUMEHEHHUS
rpynnoBbIX (OPM B3aUMOICHCTBUS IPU PEIICHUH YIeOHOU 3a/1auu;

BBIOMpAaTh TEMATUKY U METO/Ibl COBMECTHBIX ACHCTBUM C YUETOM OOIIUX UHTEPECOB
Y BO3MOYKHOCTEU Ka)JOT0 YieHa KOJUIEKTUBA;

NPUHUMATH LI€JIM COBMECTHOM JIEATEIIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEeUCTBUS O €€ JOCTUKEHUIO: COCTABJIATH TUIaH JEUCTBUM, paCIpeIeNIATh POJIU C Y4ETOM
MHEHUI Y4aCTHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAaue€CTBO CBOETO BKJAJa M KaXKJOTO YYAaCTHUKA KOMaHJIbI B OOIIWN
pe3yabTaT 1o pazpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb  HOBBIE IPOEKTHI, OIEHWBATh HWJEU C TO3UIUU HOBU3HBI,
OpPUTMHAIILHOCTH, MTPAKTHYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE MOBEJACHUE B PANIMYHBIX CUTYalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpAKEHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHBI€ YyHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUA
CamMoopranuzanus:

UCIIOJIH30BaTh OMOJIOTMYECKUE 3HAHMS VISl BBISIBJICHHUS MPOOJIEM W UX pElICHUS
B KU3HCHHBIX M YI€OHBIX CUTYAIUsX,

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU TIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B
CBOMX JCHCTBUAX U MOCTYNKaX MO OTHOIICHUIO K )KUBOM MPUPOJIE, CBOEMY 3JI0POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIbHOCTb, BBISBIISThH
npoOJieMbl, CTaBUTh W (OPMYJIUPOBATH COOCTBEHHBIC 3a/laud B 0OpazoBaTeIbHOU
JIEeATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTABJISATh IUTAH PEIICHHS] MPOOJEMbI C Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaIIMSIM,

pacmmpsTh paMKi Y9eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX TIPEATTOYTCHHI;

JienaTh OCO3HAHHBIA BBIOOpP, APTyMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pelIeHue;
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OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSIBJICHUIO IIUPOKOW 3PYIUIIMM B Pa3HbIX
o0JacTsX 3HAHWM, MOCTOSHHO TMIOBBIIATH CBOW OOpa30BATENIbHBIA U KYJIBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;

BJIaJIETh HABBIKAMH TO3HABATEIFHOW PEPIIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YIbTaTOB U OCHOBaHWM, MCIOJIb30BATH
npuEMBI peIIeKCUU AJI1 OUEHKH CUTYalluH, BEIOOPAa BEPHOTO PEIICHHUS;

YMETbh OLIEHUBATHh PUCKH M CBOEBPEMEHHO IIPUHUMATD PELICHHUS 10 UX CHUKECHHUIO;

NPUHUMATh MOTHBBI U @pTyMEHTHI IPYIUX MPU aHAJIM3€E PE3YJIbTATOB ACSATEIbHOCTH.

IIpunsiTue ceds1 M APYrux:
MPUHUMATh ce0sl, TOHMMas CBOU HEIOCTATKH U JJOCTOMHCTRA,
MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPY aHAIN3€ PE3YJIbTATOB IS TENbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIMOKHY;
pa3BUBATh CLIOCOOHOCTH MMOHUMATh MUP C TTO3UIIMH JIPYrOTro YeI0BEKA.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl ocBoeHUs mporpammbl COO no Ouosnornu Ha 6a30BOM
YPOBHE BKIIIOHAIOT clequduueckue ains ydeOHoro mnpenMera «buonorus» HaydHbIE
3HaHMS, YMEHHd M  CHocoObl  JACHCTBUH 1O  OCBOEHUIO, HMHTEPIPETALNH
U TpeoO0pa3oBaHUIO0 3HAHWM, BUABI ACATEIBHOCTH MO MOJIYYEHUIO HOBOrO 3HAHUS U
OPUMEHEHUIO 3HAHUW B pa3IMYHBIX Y4YEOHBIX CHUTYyalUsX, a TaKkXe B pealbHbIX
KU3HEHHBIX CUTYyallUsiX, CBsSI3aHHBIX ¢ Owuonorueil. B mporpamme mnpeameTHble
pe3yabTaThl MPEACTABIIECHBI 110 TO1aM 00Y4EHUSI.

[IpenmeTHbIE pe3yabTaThl OCBOEHUs yueOHoro npenmera «buonorus» B 10 kiacce
JOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa W HAaydHOTO MHPOBO33pPEHHS, O BKIJIAJE POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-
OWonmoroB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAIBHOW TPAMOTHOCTH  YeEJIOBEKa
JUISl pEeLIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COAEp)KaHHE OMOJIOIMYECKUX TEPMHHOB U TOHSATHUMN: JKU3Hb,
KJIETKa, OpraHu3M, MeTabonm3M (0OMEH BEIIECTB U MPEBPAIICHUE SHEPTHH), TOMEOCTa3
(camoperynsiuys), ypoBHEBas OpraHM3alsi JKUBBIX CHCTEM, CaMOBOCIIPOHM3BEIICHHE
(perpomyKiust), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT H PA3BHUTHE;

yMEHUE U3jJaraTh OWOJOrHMueckue Teopuu  (KJIETOYHas, XpOMOCOMHas,
MYTaIlMOHHAsA, IICHTPaJbHAS JJOTMa MOJIEKYJsIpHOW Omosorumn), 3akoHbl (I'. Mengens,
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T. Moprana, H.W. BaBunoBa) u ydenus (0 HMEHTpax MHOTOOOpa3us M MPOUCXOXKICHHUS
KyJIbTYpHBIX pactenudi H.M. BaBuioBa), ompenensTh TpaHHIBI HX MPHMEHHMOCTH
K JKMBBIM CHCTEMAaM;

YMEHHE BJIAJIETh METOJaMHM HAyYHOTO I[IO3HAHHWA B OWOJOTHH: HAOJIOICHHE
U OINMCAaHHWE JKHUBBIX CHCTEM, IPOLECCOB W SBJICHUMN, OpraHu3alus M MPOBEIICHHE
OMOJIOTMYECKOTO JKCIIEPUMEHTA, BBIABMKEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTU
MEXIY HCCIEAYeMbIMU BEIMYMHAMHU, OOBSICHEHHE IMOJIYYCHHBIX pE3yJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSTUM, TEOPUl M 3aKOHOB, YMEHHE [IeJIaTh BBIBOJIbI
Ha OCHOBAHUU IMOJYYEHHBIX PE3YJIbTATOB,;

YMEHUE BBIICIATh CYIIECTBEHHBIE IIPU3HAKA BHUPYCOB, KIETOK IPOKAPHUOT
U OYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTHU
MPOIIECCOB. OOMEHA BEIIECTB W IPEBpAIlCHHUS HSHEPIUM B KIETKe, (HDOTOCHMHTE3A,
MJIACTUYECKOTO u YHEPreTUYECKOro oOMeHa, XEMOCHUHTE3a, MUTO3A,
Mei03a, OIUIOJIOTBOPEHUS, PA3MHOXKEHHUS, WHIAWBHUIYAIBHOTO Pa3BUTUSA OpraHuU3Ma
(onTOreHes);

YMEHHE TPUMEHSATH TOJIYYCHHbIE 3HAHUSA i1 OOBACHEHUS OHOJIOTHUYECKHUX
MPOLIECCOB W SIBJICHUH, JJI1 MPUHATHS MPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOMN XKU3HU
C 11eJIbI0 00ecTieueHus 0€30MacCHOCTH CBOETO 3/I0POBbS U 37J0POBhSI OKPYKAIOIIUX JIFOJIEH,
COOMIOZICHUSI HOPM TPaMOTHOTO TIOBEJECHUS B OKpYXaloled MPUPOTHOM cpene,
MOHUMAaHUE HEOOXOJUMOCTU MCIOJIb30BAHUS JOCTHKEHUM COBPEMEHHON OWOJIOrHMU U
OMOTEXHOJOTUH JUIsSl pallMOHAIBHOTO MPUPOIOTIOIBE30BAHMS;

YMEHHUE pelniaTh 3JE€MEHTAapHbIE TeHETUYECKUE 3a/Jaud Ha MOHO- U JIUTUOPUIHOE
CKpEIIMBAaHKE, CIEIJICHHOE HACleJOBaHUE, COCTaBISATb CXEMbl MOHOTHOPHIHOTO
CKpEIIMBAHUS IS TIPEJICKA3aHUS HACIEOBAHUS PU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATH JJa0OpaTOPHBIE U MPAKTUUECKHE paOOThl, COOMI0ATh MTpaBuia
pu paboTe ¢ y4eOHBIM U JJA00PATOPHBIM 000PYIOBaHUEM;

YyMEHHE  KPUTUYECKHM  OICHUBATh W  HHTEPIPETUPOBATH  HMHQPOPMAIUIO
OMOJIOTUYECKOTO COJIEpKaHUSI, BKIIFOUAIOIIYIO TICEBIOHAYYHBIEC 3HAHUS M3 PA3THUHBIX
UCTOYHHUKOB (CpelcTBa MacCOBOW HMH(OPMAIMK, HAYy4HO-TIOMYJSPHBIE MaTepUasbl),
ATUYECKUE aCIMeKThl COBPEMEHHBIX MWCCIICIOBaHM B  OWOJIOTMH, MEAUIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/IaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000IIas
OMONOTrHYECKyI0 MH(OpPMAIMI0O W3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIOJB30BATh
MOHATUHHBIN anmnapat OMOJOTHH.

[IpenmeTHble  pe3yiabTaThl  OCBOEHUsSI  ydyeOHoro nmnpeaMera  «buosorusy
B 11 KJ1acce 10JKHBI OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUH B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KaPTHHBI
MHpa W HAaydHOTO MHPOBO33DEHHS, O BKJIAJIE¢ POCCUUCKUX WM 3apPYOEKHBIX YUIEHBIX -
OMOJIOTOB B pa3BUTHE OHOJIOTMH, (PYHKIMOHAIBHOW TPaMOTHOCTH  YEJIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a/1a4,
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YMEHHE PAaCKpbIBaTh COJAEpXKaHUE OUOJOIMUYECKUX TEPMHUHOB U TOHSTHH: BHJ,
NOMYJIANNS, TeHOMOH, OBOJIONUS, JBWXKYIIHE CHIBI ((aKTOpPBI) HSBOJIIOIHH,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB, BUJI000pa30BaHME, JKOJOTUYECKUE (PaKTOpHI,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTBI, PEAYLEHThI, LIENH MUTAHUS, IKOJIOTHYECKas
nupamua, OnoreoreHo3, ouochepa;

YMEHHE H3J1araTh OWoJoruveckue Teopuu (IBosrormonHas teopus Y. JlapeuHa,
CHHTETHYCCKAs TCOPHS DSBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIIICBOTO
cxonctBa K.M. bapa, depenoBaHus TIaBHBIX HANPABICHUM W MYT€W 3BOIIOLIMHU
A.H. CeseprioBa, yuenuss o o6uochepe B.M. BepHajickoro), onpeaensaTs TpaHHIBl UX
MPUMEHUMOCTH K KUBBIM CHCTEMaM,

YMEHHE BJIAJCTh METOJAAMH HAyJYHOTO IIO3HAHWS B OWOJIOTHHU: HAOJIIOACHUE
U ONHCAHHWE >KUBBIX CHCTEM, IMPOIECCOB M SIBJICHUM, OpraHu3aiusi W IPOBEJICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BBIJBUIKEHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIY WCCICAYeMBIMH BEIMYMHAMH, OOBSICHCHHE IIOTYYCHHBIX PE3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOpUHW U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI
Ha OCHOBAHWH TOJTYYCHHBIX PE3yJIbTATOB,;

YMEHHE BBIICTATH CYIIECTBEHHBIC TIPU3HAKUA CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TIOMYJIAIMA, TPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHWOTEOIIEHO30B H
HKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB. HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oTOO0pa, BUI000pa30BaHUsl, TPUCTIOCOOIEHHOCTH OPTraHU3MOB, IEUCTBUS SKOJOTUUECKUX
(GakTOpOB Ha OpPraHW3MBbI, TIEPEHOCAa BEMICCTB W IOTOKA DHEPTHU B DKOCHCTEMAX,
AHTPOTNIOTEHHBIX U3MEHEHHUI B 9KOCHCTEMAaX CBOEW MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOTreOXMMHUYECKUX ITUKIIOB B Onocdepe;

YMEHHE TIPUMEHSATh TIOJIyYCHHbIE 3HAHUS I OOBSCHEHUS OMOJOTUYECKUX
MIPOIIECCOB W SIBICHUM, IS IPUHATHUS MPAKTHUECKUX PEIICHUH B MIOBCSTHEBHOMN JKU3HU
C 1IeNbI0 0OecredeHns 6€30MacHOCTH CBOETO 3/I0POBBS M 3I0POBbS OKPYKAIOIINX JIFOJICH,
COOMIOZICHUS HOPM TPaMOTHOTO TIOBEICHUS B OKPYXKAIOMICH TPUPOTHON cCpere,
MMOHMMaHNEe HEOOXOAMMOCTH MCTIOJB30BaHUSI JOCTHKCHU COBPEMEHHON OMOIOTHH JIsI
PaIMOHAILHOTO MTPUPOIOTOIH30BAHUS;

YMEHHE peIIaTh JJEMEHTapHbIE OWOJOTHYCCKUE 3aJadyM, COCTABIIATH CXCEMBI
MepeHoca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1€MW MUTAHUS);

YMEHHE BBITIOJIHATH JJa0OpaTOpHBIC U MPAKTHYECKUE PabOThI, COOJIFOIATh TTpaBUIIa
npu paboTe ¢ yueOHbIM U JJA00paTOPHBIM 000PYI0BaHUEM;

YMEHHE  KPUTHYCCKH  OIECHWBaTh W  HMHTEPIPETHPOBATH  MHOOPMAIHIO
OMOJIOTHYECKOTO COJIEpKAHMSI, BKIIFOUAONIYIO TICEBIOHAYYHBIEC 3HAHUS M3 Pa3THYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOW HH(MOpPMAIMK, HAYyIHO-TIOMYJSPHBIE MaTepUalbl),
paccMaTpuBaTh riI00aTbHBIC YKOJIOTHYECKUE TTPOOIEMBbl COBPEMEHHOCTH, (HOPMHUPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO MTO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0 MH(POPMAITUIO U3 HECKOJbKMX HMCTOYHHKOB, TPAMOTHO HCITOJIb30BATh
MOHSATUMHBIN anmapar OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

buosorus. 10-11 kinaccel (0a30BbIi ypOBEHB)

10 KJIACC
HanmenoBanue
No KomuuecTBo OCHOBHBIE BUIBI JEATEILHOCTH
pa3lielioB U TeEM [TporpammuoOe coneprkaHue
n/n 9acoB o0 yyaronmxcs

y4eOHOTr 0 TIpeIMeTa

Tema 1. buosiorus kak Hayka

1.1 | Buonorus B cucreme 1 Buonorus xak Hayka. CBsa3u Ouojiorur | PackpbeIBaTh coepKaHHe TEPMHHOB U
HayK C 00IIECTBEHHBIMH, TEXHUUECKUMH U MIOHSATHUI: HAYYHOE MHUPOBO33PCHHUE,

JIPYTUMU €CTECTBEHHBIMUA HAYKAMU, Hay4Hasl KapTHHA MUPA, HAy4YHbIH METOL,
dumocodueii, pesurueit, STUKOM, THIIOTE3a, TCOPHA, METOBI
5CTETHUKOM U npaBoM. Ponb Guosorun HCCIICOBAH M.
B (DOPMHPOBAHIH COBPEMEHHOH HAYTHO XapakTepu3oBaTh OMOJIOTHIO KaK HAYKY,
KapTHHBI MUpa. CucreMa OHOIOIHYECKUX ZETI\;EEZHPLE;H;:;; e.ﬂgeil)izl;f;mb
HayK. paszieibl OHOJIOTHH B COOTBETCTBHUE
Aemoncmpayuu: C O0BEKTaMU U3yICHHUSI.
Ilopmpemui: 1. lapeu, I'. Mennens, HaspiBaTh BaKHEHIINE OTPACIH
H. K. Konbuos, Jix. Yorcon u @. Kpuk. | 6y0n0ruueckux snanmit u saaum,
Tabauywvt u cxemol. «MeTOABI TO3HAHUS crosmpte niepes Guonorueit XX| B.
YKHBOU TIPHPOIBD»

1.2 | MeTozbl HO3HAHUS 1 MeTobI O3HAHUS KUBOM ITPUPOIBI PackpbIBaTh COJEPKAHUE TEPMHHOB M

YKABOU MPUPOJBI

(HabsrofieHue, SKCIIEPUMEHT, OMKMCaHUE,
U3MepeHue, Kiaccuukanms,
MOJICITMPOBAHUE, CTAaTUCTUYECKAs
00paboTKa JaHHbBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBIM METOJ, METOMBI
HCCICIOBAaHUS.

XapakTepu30BaTh OCHOBHBIE METOIbI
TIO3HAHMS )KHBOM IIPUPOJIBI: HAOIIOACHUE,
AKCIIEPUMEHT, ONKMCAHUE, U3MEPEHUE,
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Tabauywvl u cxemol. «MeTOOBI TO3HAHUS
YKUBOU IIPUPOJIBI».

Jlabopamopusie u npaxmuyeckue
pabomut:

[Ipaktrueckas padora Ne 1.
«/cnonb30BaHNE PA3IUYHBIX METOJIOB
MIPU U3YYECHUHN OMOJIOTHYECKUX
00BEKTOB»

KJIaccupuKaIys, MoJeIMpOBaHuE,
cTaTuCTHYecKas o0paboTKa TaHHBIX

Htoro uacoB o teme

2

Tema 2. ’KuBble cuCTeMbI M UX OPraHU3aIuUsi

2.1

buonornueckue
CHUCTEMBI, MIPOLIECCHI
Y UX U3YYEHUE

1

KuBbie cucteMbl (OMOCUCTEMBI) KaK
MpeaMeT U3ydeHUsi OMOJIOTHH.
OTnuyue KUBBIX CUCTEM

OT HEOPTAHUYECKON MTPUPOJIBL.
CgoiicTBa OMOCUCTEM U UX
pasHooOpasue.

YpoBHU OpraHu3aiu OMOCUCTEM:
MOJICKYJISIPHBIN, OPTaHOUTHO-
KJIETOYHBI, OPraHU3MEHHBIN,
MOMYJIALIMOHHO-BUI0BOM,
9KOCHUCTEMHBIH (OMO-TeOIEHOTUYECKHIA),
ounochepHsbIil.

Hayxkwu, nzyqarorue 6MoCHCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3ALNU.
Jemoncmpauuu:

Tabauywt u cxemvt: «OCHOBHBIC
IIPU3HAKU KU3HW», «Y POBHU

PackpsiBaTh conepkaHne TEPMUHOB U
NOHATUI: cucTeMa, OUoJIornyecKas
CUCTEMA, 3JIEMEHTBI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KUBBIX CHCTEM,
0oOMEH BEIIECTB, Pa3MHOXEHHE, POCT,
pa3BUTHE, HACIIEACTBEHHOCTb,
M3MEHYNBOCTD, Pa3IpaKUMOCTh,
DHEPro3aBUCUMOCTb, YPOBHH
opraHu3anuu xu3Hu (Onocucrem).
XapakTepu30BaTh MPUHIIUIIBI
OpraHu3aluu OMOCUCTEM. OTKPBITOCTb,
BBICOKAsl yNOPSAJOYEHHOCTb,
caMOperyJsiius, HEPapXUIHOCTb.
IlepeuuncnaTe yHUBEpCaIbHBIE CBOMCTBA
’KUBOT'O: €IMHCTBO XUMUYECKOT O
COCTaBa, PA3APAKUMOCTh, ABUKEHHE,
rOMEOCTa3, pOCT U pa3BUTHE,
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OpraHu3alUU >KMBOU IPUPOABIY.
Mopens monekynsl JJHK

HACJIEJICTBEHHOCTh, U3MEHUYUBOCTb,
sBoJIONUs (TMPUCTIOCOOICHHE

K U3MCHSIFOIIUMCSI YCIIOBHSIM).
[IpuBOIUTH TIpUMEPHI OHMOCHUCTEM
Pa3HOr0 YPOBHS OpraHU3aliu U
CPaBHHMBAThH TIPOSIBIICHUS CBOWCTB
’KUBOTO Ha Pa3HBIX YPOBHSX.
XapakTepuzoBaTh OCHOBHBIE MPOIIECCHI,
MPOTEKAIOIINE B OMOCUCTEMAX:
OOMEH BEIIECTB U MPEBpPAILCHUE
SHEPrUH, CaMOBOCIIPOU3BEICHNE,
CaMOPETYJISIUs, Pa3BUTHE.
Cobmonath npaBuiia OEpeXKHOro
OTHOIICHUS K )KUBOU MIPUPO/IE

Htoro uacoB 1o teme

1

Tema 3. XumMnueckuii cocTaB U CTPOeHHE

KIICTKH

3.1

XHUMHWYECKUU COCTaB
KiIeTku. Boga u
MHHEPAIBHBIE COTU

1

XHUMHUYECKHUN COCTaB KJIECTKH.
XHUMHUYECKUE 3JIEMEHTHI.
MaKpO3JIEMEHThI, MUKPO3JIEMEHTBHI.
Bona u muHepaiibHbIC BENIEeCTBA.
OYHKIUM BOJABI U MUHEPATbHBIX
BellEeCTB B KieTke. [lonnepxxanue
OCMOTHYECKOro OajaHca.
Jemoncmpayuu:

Juacpammer. «Pactipenenenue
XUMHUYECKHX DJIEMEHTOB B HEKHBOI
npupozae», «Pacnpenenenne XuMUYeCKUX

PackpbiBaTh conep:kaHue TEPMUHOB

U TIOHSATHUM: 3JIEMEHTHI-OMOT €HBI,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MUHEpaJIbHbIE BEUIECTBA, MOJIEKYJIa
BOJIbI KaK JTUIIOJIb, BOJOPOAHBIE CBS3H;
ruApoduiIbHbIe U THAPOGOOHBIE
BEIIIECTBA.

JIoKa3pIBaTh €AUHCTBO JIIEMEHTHOIO
COCTaBa KaK OJTHO M3 CBOWMCTB KHBOTIO.
PacnipenensaTe XUMHUYECKHUE 3J1€MEHTHI
10 IpynnaM B 3aBUCUMOCTH
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AJIEMEHTOB B JKUBOM IPUPOJIEN.
Tabauyel u cxemwr: «llepuonnueckas
Ta0JIHIA XUMAYECKUX AJIEMEHTOBY,
«CTpOoeHnEe MOJIEKYJIbI BOIbD)

OT KOJIMYCCTBCHHOI'O ITPCACTABHUTCIILCTBA
B OPraHu3Mce, XapaKTCpHU30BaTh POJIb
OTACIBbHBIX 3JICMCHTOB.

BEISBIATE CBS3b MCIKOAY COCTaBOM,
CTPOCHHUCM MOJICKYJIbI XUMHUYCCKOI'O
COCANHCHUA U €TO (bYHKL[I/IHMI/I B KIJICTKEC

3.2 | beaku. CocraB u benxu. Cocta u cTpoeHue OeiIKoB. PackpsiBaTh conepkaHne TEPMUHOB U
CTpOeHUE OENKOB AMUHOKHUCIOTBl — MOHOMEPBI OEJIKOB. MOHATUI: OETIKHU, MTOJMMEPBI, MOHOMEDHI,
He3zameHnnmble U 3aMEHUMBIE AMUHOKHUCIIOTHI, NENTUAHAS CBA3b,
AMUHOKHUCIIOTHI. AMUHOKHCIOTHBIN MOJIMIICTITU/T, ICHATYpaIusl.
COCTaB. YPOBHH CTPYKTYpPbI O€IKOBOM XapakTepu3oBaTh OEIKHU KaK KJIacc
MOJIEKYJIbI (TI€pBUYHAs, BTOPUYHAS, OpraHUYECKUX COCIMHECHUH;
TPETHUYHAS U YETBEPTHUYHASA CTPYKTYpa). | KIacCU(UIIUPOBATH UX IO CTPOCHHIO
XHUMHUYECKUE CBOMCTBA OEIIKOB. (rmoOyisipHble U GUOPHILISIPHBIE OEIIKH),
buonorunueckue hyHKIUNU OEIKOB. MEPEYUCIISITh U XapaKTepU30BaTh
Hemoncmpayuu: byHKIIMU OEIKOB
Tabnuyol u cxemor: «CTpoeHUE
MOJIEKYJIbI OENKay.
ObopyoosaHue: CBETOBOM MUKPOCKOTI,
MUKPOITPETapaThl
3.3 | ®epMeHTHI — DepMeHThl — OMOJIOTUYECKHE PackpbiBaTh coniepkaHre TEPMUHOB U
ouonoruyeckue KaTaJn3aToPHbI. MOHATHUH: PEPMEHTHI, AKTUBHBIN IICHTP,
KaTaJau3aTopbl Crpoenue pepMeHTa: aKTUBHBIN LIEHTP, | CYOCTpaTHAs CEUU(PUIHOCTb,

cyocTpaTHas crenupUuIHOCTb.
KodepmenTsl. ButramuHsl.
Otnuuus GpepMeHTOB

OT HEOPTraHMYECKUX KaTaJInu3aTOPOB.

Ko(epMeHThI, OCITKU-aKTHBATOPHI U
OCJIKN-UHTUOUTOPHI.

VYka3piBaTh OTINYUST (PEPMEHTOB

OT HEOPTaHUYECKHUX KaTaIN3aTOPOB.
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Jlemoncmpayuu:

Tabauywvl u cxemwr: «CTpoeHue
dbepmeHTay.

Obopyoosanue: 000pyIOBaHUE
JUTSL IPOBEJICHUSI HaOIIOIEHUH,
M3MEPEHNN, JKCIIEPUMEHTOB.
Jlabopamopuvie u npaxmuyeckue
paobomuwi:

Jlabopatopnas padora Ne 1. «M3yuenue
KaTAIUTUYECKON aKTUBHOCTH
(epMEHTOB (Ha MpUMEPE aMMJIIA3bI
WIN KaTajiasbl)»

OOBsICHATH poJib (EPMEHTOB

B (YHKIIMOHUPOBAHHUH JKUBBIX CUCTEM,
B TIPOMBIIIUIEHHOCTH, B MEUITMHE,

B TIOBCETHEBHOW JKU3HH UEJIOBEKa

3.4

Yrnesoasl. JInmmmuasl

VYrieBoabl: MOHOCAaxXapH bl (TIIFOK03a,
pr003a U 1e30KCUpr003a), TUCAXapUIbI
(caxapo3a, J1JaKT03a) U MOJIHUCaXaPH/IbI
(Kpaxmat, TJIMKOTCeH, IEJITF0JI03a).
buonornyeckue GyHKIMH YIriIeBOIOB.
JIMTIUABL: TPUTITULICPHIBI,
dbochonunuabl, CTEPOUIHI.

IM'uapodunbsHO-TMAPOGHOOHBIE CBOMCTBRA.

buonornueckne GyHKIIMMA JTUTIAOB.
CpaBHeHUE yIIeBOJIOB, OEJIKOB U
JUTNU0B KaK UICTOYHUKOB SHEPIUHU.
Jlemoncmpayuu:

Tabauyst u cxemol:. «YTIEBOIB,
«JInmuaeny.

ObopyoosaHue: 000pyIOBaHNE

PackpriBath conmep:kanne TEPMUHOB H
TTOHATHUH. YTIICBOABI, MOHOCAXAPHIHI,
JUcaxapyibl, OJIMCaxapuibl, TIIOKO3a,
pubo03a, Ae3okcuprbdo3a, caxaposa,
JIAKTO3a, MaJibT03a, IEJITI0I03a
(kyIeTdaTka), Kpaxmai, TJIMKOreH;
JIMIHIBI, TPUTITUIEPUIbI (KUPBI, Maclia),
dbochonunuabl, CTEPOUIBI.
XapaKkTepu30oBaTh YIIIEBOMABI, JTUTUIBI
KaK KJIACC OPTaHMYECKUX COCTMHEHUH.
KnaccudunmpoBaTs yriaeBoabl U JIUITHIBI
[0 CTPOCHUIO; MEPEUHUCIIATh (PYHKIINU
VIIIEBOJIOB U JIMIHUIOB.

CxeMaTU4ecKu M300pakaTh CTPOCHUE
MOJIEKYJI YTJIEBOJIOB, JIMITHIOB
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JUIS TIPOBEACHMS HAOIIOIEHUH,
WU3MEPEHUH, IKCIIEPUMEHTOB

3.5 | HyknenHossie Hyxneunossie kucnorsl: JJHKu PHK. PackpeiBath copepkaHue TEPMUHOB U
KUCI0Thl. AT Hyxkieotuasl — MOHOMEDHI MOHSATHUH 1€30KCUPUOOHYKIIEUHOBAs
HYKJIEMHOBBIX KHCJIOT. CTpoeHue u kucnora (JIHK), pubonyknennoBas
¢bynkun JJHK. Ctpoenune u ¢pyHKImu kucnora (PHK), nykneorun,
PHK. AT®: crpoenue u pyHKIUU. MIOJIMHYKJIEOTUAHAS LEIIb
Jlemoncmpauuu. (MOJIMHYKJICOTHT), KOMIUIEMEHTAPHOCTbD,
Ilopmpemur: JIx. Yorcon, @. Kpuk, ¢byukuuu JIHK (xpanenue n nepenava
M. Vunxunc, P. ®pankiuH. HACJIE/ICTBEHHON MH(OPMALIIH); BUIBI
Tabnuywvl u cxemvi: PHK (undopmanmonHnas, TpaHcnopTHasi,
«HykneunoBsie kucnotsl; JJHK, pubocoMalibHast); ageHo3uHTpudochar
«buocuntes 6enkay, «CTpoeHue (AT®), makpospruyeckasi CBsi3b.
MoJieKyabl ATDy. XapakTepu3nupoBaTh HYKJIEUHOBBIE
ObopyodoeaHue: CBETOBOI MUKPOCKOII, KHUCJIOThI KaK XUMUYECKUE COCAMHEHUS U
MHUKPOIIPENapaThl HOCHUTEIMN HACJIEACTBEHHON
uHpopmaruu.
OTmeuaTb 0COOEHHOCTU CTPOEHUS
MoJieKyi HykiaenHoBbIX kucioT (JJHK,
PHK) u AT®.
CxemaTudecku n300paxkaTh CTPOCHUE
HYKJICOTUJOB, MOJIEKYJI HYKJIEMHOBBIX
kuciaor, ATD
3.6 | Uctopust u MeTomabl [uTonorus — HayKa O KJIETKE. PackpbiBaTh coepxaHrue TEPMUHOB U

W3y4YEHUsI KIICTKHU.
Knerounas teopus

Knerounas Teopus — npumep
B3aUMOJIEHCTBUS UaeH U (HaKTOB
B HAY4YHOM IO3HAHUM.

MOHSATHUU: KJIETKA, [IUTOJIOTUS;
PacKpbIBAaTh COJEPKAHUE MOJT0KEHUN
KJIETOYHOU TEOPHUH.
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MeTonbl U3y4eHUs] KIETKH.
Hemoncmpayuu:

llopmpemui:

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. IlInennen, K. bap, P. Bupxos.
ObopyoosaHue: CBETOBON MHKPOCKOIL,
MUKPOITpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U 0aKTepHATbHBIX KIIETOK;
PUCYHKH ¢ MHKpodoTorpadusimu
KJIETOK, TIOJTy4E€HHBIE C TTIOMOIIBIO
CBETOBOTO U JIEKTPOHHOTO MHKPOCKOIIA

[lepeuncnsaTh U XapaKTEpU30BaTh
OCHOBHBIE METO/IbI U3yICHHSI KICTKH:
(TpUrOTOBJICHHE CPE30B,

OKpalllBaHHe, MUKPOCKOITUPOBAHNE,
HEHTpU(YTUPOBAHKUE, KYJIbTHUBHPOBAHNE
KJICTOK U TKaHEH)

3.7

Krnerka
KaK I1IeJIOCTHAsA
JKMBas CUCTEMA

KileTka kak 1enocTHast ’KuBasi CUCTEMA.
OO01mue NMpuU3HAKU KIETOK: 3aMKHYTast
HapyxHas MeMOpana, monekynbsl JJHK
KaK FTeHETUYECKUI ammapar, CUCTEMa
cuHTe3a Oenka. TUIbI KJIETOK:
IYKapUOTHYECKAS U MPOKAPUOTUUECKAS.
OcoOEHHOCTH CTPOCHHS
MIPOKAPUOTUYECKON KIIETKH.

Knerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOM KiIeTKU. OCHOBHBIE
OTJIMYHUS PACTUTEIIBHOM, KUBOTHOM U
rpubHOil k1eTku. IloBepXxHOCTHBIE
CTPYKTYpPBI — KJIIETOYHAs CTECHKA,
TVIMKOKAJIMKC, UX (YHKIIUH.
[razmaTuyeckas MemMOpaHa, ee CBOMCTBa

U pyHKIUY.

PackpbiBaTh coneprkaHre TEPMUHOB U
MOHATHH: KJICTKH (3yKapruoTHYECKas,
MIPOKApUOTHICCKAs ), TUTa3MaTHIECKasT
MeMOpaHa (T1a3ManeMma), TIIMKOKAJIMKC,
TPAHCIIOPT BEIIECTB (MTaCCUBHBIMN,
aKTUBHBIN ), SHA01IMTO3 ((haronuTos,
MUHOIIUTO3), 3K30IUTO3, KICTOYHAS
CTCHKA, HYKJICOU]I.

CpaBHUBATh MEXY COOO0M
DYKAPUOTHUICCKUEC U TIPOKAPUOTHYCCKHE
KJICTKH, OTMEYaTh CXOJICTBO M Pa3THIUS
B CTPOCHHUH KJIETOK OaKTepui,
’KUBOTHBIX, PaCTCHHI U TPHUOOB
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Hemoncmpayuu:

Ilopmpempsri. A. JleBenryk, P. I'yk,

T. IBann, M. IlIneiinen, K. bap,

P. Bupxos.

Tabauyvt u cxemvi: «CTpocHHE
YKapUOTHYECKON KIIeTKn», «CTpoeHue
YKUBOTHOU KJIETKN», «CTpOoeHUE
pacTUTENBHOMN KIIETKN», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKNY.
ObopyoosaHue: CBETOBOM MUKPOCKOII,
MUKPOIIpENapaThl PACTUTEIbHBIX,
JKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

3.8

Ctpoenue
IYKapUOTHYECKOU
KJIETKU

[IuTomazma u €€ OpraHoOuU/IbI.
OnHomMeMOpaHHbBIE OpPTraHOUIbI KJICTKHU:
OIIC, anmapar ['osb/KH, TU30COMBL.
ITomyaBTOHOMHBIE OPraHOUIbI KJIETKHU:
MHUTOXOHJIPUH, TIACTUIBI.
[IpoucxoxaeHrne MUTOXOHIPUNA U
iacTu. BuaelmiacTu.
HememOpaHHbIe OpraHoOU bl KJICTKU:
PUOOCOMBI, KIIETOYHBINA LICHTD,
HEHTPHUOJIU , PECHUUKHU, )KTYTUKH.
OyYHKIIMNA OPraHOMAOB KIIETKH.
Bxirouenus.

S npo — perynsTOpHbIN LEHTP KIECTKU.
Crtpoenue szpa: saepHas 000JI0UKa,
Kapuoria3ma, XpOMaTHH, SAPBILIKO.

PackpbIBaTh cojepkaHue TEPMHUHOB U
MOHSATHUI IUTOIUIa3Ma, OPTraHOMIbI,
srpommazmarndeckas cets (II1C),
amrapar ['oJIbIKH, JIM30COMBI, BaKyOJIb,
MHUTOXOHPHH, TUIACTUIBI (XJIOPOILIACTH,
XPOMOILIACTHI, JICHKOTUIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIN
neHTp (IeHTpocoMa), pECHUYKH,
KTYTUKH, BKITFOUCHUS, SIPO, sACPHAS
000JI04Ka, Kapuoruia3mMa, XpoOMaTHH,
SIPBIIIKO, XPOMOCOMBI.

OnwuchIBaTh CTPOCHUE DYKAPUOTHUYECKON
KJIETKH 10 U300paKEHUSIM U

Ha MHUKpOIIperaparax;
KJIaCCU(UIIMPOBATH OPTraHOUIbI
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XpomocoMbl. TpaHCIIOPT BELIECTB

B KJIETKE.

Hemoncmpayuu:

Ilopmpempwi. A. JIeBeHryk, P. I'yk,

T. lIBann, M. Ilnelinen, K. bap,

P. Bupxos.

Tabauywvl u cxemsi: «CTpoeHue
AYKapUOTUYECKOM KIETKN», «CTpoeHune
KUBOTHOM KJIETKN», «CTpoeHue
pacTUTENBHON KIIETKN», «CTpoeHue
MPOKAPHUOTUYECKON KIIETKW,
«CTpoeHue spa KIETKN.
ObopyoosaHue: CBETOBOM MHKPOCKOII,
MUKPOIIpENapaThl paCTUTENbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopuvie u npakmuuecxkue
pabomui:

Jlabopatoprast pabota Ne 2. «3yduenue
CTPOEHHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OaxkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKpOIIperapaTax U X OMUCAHUE)

B 3aBHCHMOCTU OT OCOOEHHOCTEN MX
crpoeHust (0HOMEMOpaHHBIE,
IByMeMOpaHHbIE, HEMEMOPaHHBIC);
OMUCHIBATh (DYHKIIMM KaXKJIOTO
OpraHou/a B KJIETKE.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
MECTO XpaHeHHs, niepeaayu (yaBocHHE
XpOMOCOM) U peayii3aluu
(TpaHCKpHUIIIKA) HACIEeICTBEHHON
uHpOpMAaIH KIETKH.

[lepeyncnsaTe U ONMUCHIBATH KOMIIOHEHTHI
anpa v uxX QyHKIUU;

CxeMaTuyHO U300pakaTh CTPOCHHE
PaCTUTENBHOMN U JKUBOTHOM KJIETKH.
OOBICHATH OMOJIOTMYECKOE 3HAUCHUE
TPaHCIIOPTa BEUIECTB B KIETKE

HTtoro yacos 1o teme 8

Tema 4. JKKusHeaeaTeIbHOCTh KJIETKH

4.1 | OOMeH BelIeCTB. 2 OOMeH BeEIIEeCTB, WA META00JIN3M. PackpriBaTh coaepkaHue TEPMUHOB U
IInacTnueckuit Accumumsanus (IIacTHYeCKuii 0OMeH ) IMOHSATUHA. OOMEH BEIIECTB U
ooMeH. DOTOCHHTE3. U IACCUMUIISIMS (SHEPreTHUECKHMA npeBpaleHne dHeprun (MeTadoIn3M),
XemocuHTE3 00OMEH) — JB€ CTOPOHBI EAMHOTO ACCUMUJISILINSA, [IJIACTHYECKUN OOMEH,
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nporecca metabonusma. Poib 3akoHOB
COXpaHEHUsI BEIIECTBA U SHEPTUU

B IOHUMAaHUU MeTaboam3Ma. TUIsl
oOMeHa BeIecTB: aBTOTPO(HBIN U
reTepoTpodHsbIii. Ponb dhepMeHTOB

B 0OMEHE BEIIECTB U MPEBPAIICHUH
SHEPIruM B KieTke. DOTOCUHTES.
CeeroBas 1 TeMHOBas (pa3bl
dotocunTesa. Peakiuu porocunresa.
OddexTuBHOCTh POTOCUHTESA.
3HaueHue poTocuHTE3a AJI KU3HU
Ha 3emiie. BimsiHue ycnoBuid cpejibl
Ha (POTOCHHTE3 U CMOCOOBI MOBBIIICHUS
€ro MPOJYKTUBHOCTU Y KYJbTYPHBIX
pacTeHui.

XeMOCUHTE3. XEMOCHUHTE3UPYIOIINE
OakTepur. 3HAUCHUE XEMOCHUHTE3a
JUIS )KU3HU Ha 3eMIIe.
Jemoncmpauuu:

lopmpempur: K. A. Tumupsizes.
Tabauysl u cxemvl: «XJIOPOILIACTY,
«DotocuHTE3N

TUCCUMMJISIINS, SHEPTeTUUECKUI 0OMEH,
dhoTocunTe3, GoTOIU3,
dbochopunpoBanue, MEPEHOCUNK
MIPOTOHOB, XEMOCUHTE3.

OmnwuceiBaTh (POTOCHHTE3, MPOLIECCHI,
MPOTEKAIONINE B CBETOBOM U TEMHOBOM
dbaze.

BBIABIIATE MPUYIMHHO-CIICICTBCHHBIC
CBSI3U MEX/IY MOTJIOIEHUEM COJTHEUHOM
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Mosekyn ATO.

CpaBHUBATh UCXO/IHBIC BEIIECTBRA,
KOHEYHBIE MIPOTYKTHI U yCTIOBHSI
MIPOTEKaHUs PEAKLINI CBETOBOM U
TEMHOBOM (pa3bl POTOCUHTE3A;
CpaBHUBaTh (OTOCHHTE3 U XEMOCUHTES.
OnenuBaTh 3HaueHUE (GOTOCUHTE3A U
XEMOCHHTE3a JIJIsl )KU3HHU Ha 3emiie

4.2

DHepreTuyecKui
obmeH

DOHepreTuyeckuii 0OMeH B KJIETKE.
Pacmienienne BemecTB, BBIJICICHUE U
aKKyMyJINPOBAHHE YHEPTUU B KIIETKE.
OTanbl SHEPreTUUECKOr0 OOMEHA.
I'makomus. bpoxxenuen ero BUIbI.

PackpbIBaTh cojepkaHue TEPMUHOB U
MOHSTUI: DHEPTETUUECKHUI OOMEH,
TJIMKOJIA3, MOJIOYHOKHCIIOE OpOXKEHHE,
CIUPTOBOE OpOXKEHHE, OMOTOTUIECKOE
OKHCJICHUE, KIIETOYHOE JIbIXaHHE,
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Kucnoponnoe oxkucnenue, nium
KJIETOYHOE AbIXxaHue. OKUCIUTENbHOE
dbochopunmpoBanue. IPHEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.
Jemoncmpayuu:

Tabauyvr u cxemvl: « Tunibl TUTAaHUSY,
«MeTabonuzm», «MUTOXOHIPUSY,
«OHepreTuyecKuil oOMeH»

TUCCUMUIIATINS, (PEepMEHT.
XapakTepru3oBaTh OOMEH BEIIECTB U
npeBpalieHne dHeprun (MeTaboII3M)
KaK OJTHO UX CBOWCTB HBOTO.
[lepeuncnsaTe 0cOOEHHOCTH
MJIACTHYECKOTO W SHEPT€THIECKOTO
oOMeHa B KJICTKE; YCTaHABJIMBATh
B3aWMOCBSI3b MEXKTy HUMH.

Paznmuvarh THIbl 0OMEHa BEIeCcTB

B KJIETKE: aBTOTPO(MHBINA U
reTepoTPOdHBIN.

OnurchIBaTh ATAIbl IHEPTETHICCKOTO
obmeHa (TTOArOTOBUTEILHBIN,
OECKHCIIOPOIHBIN, KUCIOPOIHBI)

Y CPAaBHUBATh UX MEXIY COOOI.
XapakTepu30BaTh PEaKIUy TIIHNKOJIN3a,
OpO’KeHHsI, KJICTOYHOTO JBIXaHUS;
BBISIBJIATH NTPHUYUHHO-CJICICTBCHHBIC
CBSI3U MEXJTy TJIMKOJIM30M, KJIETOUHBIM
JbIXaHHUEM U CUHTE30M MOJIeKya1 ATO.
CpaBuuBath 3P (HEeKTUBHOCTh
OECKHUCIOPOTHOTO U KUCIOPOTHOTO
ATAroB

4.3

BbuocunTes Oeska

Peaknnu MaTpu4HOTO CUHTE3A.
I'enetnueckas unpopmarnus u JJTHK.
Peanmsanusa renernyeckon
nH(pOpMaLIUU B KIIETKE.

PackpwiBath copepxkaHue TEPMHUHOB
U NOHATHUH. TeH, TeHeTUYECKUIN KOJI,
MATPUYHBINA CUHTE3, TPAHCKPUIIIIHS,
TPaHCIALMSA, KOAOH, aHTUKOJIOH,
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['eHeTUeCKM KOO M Ero CBOMCTRA.
TpaHckpunuuss — MaTPUYHBIA CUHTES
PHK. Tpancnsus — OnocunTes Oenka.
Otanel Tpancisanuu. Koguposanue
aMUHOKHUCIHOT. Poibs pubocom B
OuocuHTe3e Oelka.

Jemoncmpauuu:

Hopmpemuor: H.K. Konpuos.

Tabnuyol u cxemor: «Ctpoenne JTHK,
«CTtpoeHue u PyHKIITMOHUPOBAHUE FEHAY,
«Cunres 0enkay, «Permmxkarus JJHK,
«['ereTHUECcKUil KOIY.

ObopyoosaHue: MOJIETU- ANTUIMKAIUNA
«Y nBoenue JIHK u Tpanckpunuus»,
«buocunTe3 6eKa

pubocoma, IIeHTpaIbHas J0TMa,
MOJIEKYJIsipHasi OMOJIOTHS.

OnpenensTe CBOMCTBA FEHETUYECKOTO
KOJia (TPUILJIETHOCTh, OJIHO3HAYHOCTD,
BBIPOK/IEHHOCTh, YHUBEPCAIBHOCTb,
HETEePEKPbIBAEMOCTh, HEPEPHIBHOCTD ).
OnuceIBaTh 3Tallbl peaM3aliu
HaCJIeICTBEHHOM MH(OPMALIMH B KIIETKE.
CpaBHUBATh peaklUUd MAaTPUIHOIO
cuntesamoiekyn PHK u Genka B kieTke

4.4

Hexnerounsie
(OpMBI )KM3HU —
BHPYCHI

Hexnetounsie (GOpMBbI )KU3HU — BUPYCHI.
Hcropust OTKpBITHS BUPYCOB

(. 1. BanoBckuii). OcoOeHHOCTH
CTPOEHMS U )KU3HEHHOT'O LIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacrenui,
YKUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbBIC
BUpycamu. Bupyc ummyHnoneduimra

yenoseka (BUY) — Bozoyaurens CITN/a.

OOpaTHasi TpaHCKpPHUIILIKS, peBepTa3a u
uHTerpasa. [Ipopunaktuka
pacrpoCcTpaHeHUs BUPYCHBIX
3a00JIeBaHui.

PackpriBaTh copepxaHue TEPMUHOB U
MNOHSTHUN: BUPYC, BUPYCOJIOTUS, KAIICUJ,
O0akTepuodar, BUpyc UMMyHoAehuINTa
yenoBeka (BUY), oHKOreHHBIE BUPYCHI.
XapakTepuzoBaTh BUPYCHI KaK
HEKJIETOUHYIO QOPMY >KU3HU;
OCOOCHHOCTH CTPOCHHUSI U
KHU3HEACSITETLHOCTH BUPYCOB.
OnuceiBaTh )XKM3HEHHBINA IIUKI BUPYCOB
MMMYHOIe(PUIINTA YEJIOBEKA; Pa3InyaTh
Ha pucynkax BTM ((Bupyc TabauHoi
Mo3aukn), 6akrepuodar, BUY.
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Hemoncmpayuu:

Iopmpemuwi: [1. 1. IBaHOBCKHA.
Tabauywl u cxemol. «Bupyco»,
«bakrepuodarun»; «Crpoenue u
KU3HEeHHBIN nuki Bupyca CITN/]a,
O6axTepuodaray.

ObopyooeaHue: MOZCIb CTPYKTYPHI
JIHK; marauTHas MoAelb-anIInKalus
«CTpoeHHE KIETKN»

OOG0CHOBBIBaTh U COOJIIOIATH MEPHI
NpOQHUIAKTHKH pacIpOCTPaHEHHS
BHUPYCHBIX 3a00JIeBaHUM
(pecipaTopHbI€, KETYAOTHO-

KHIIICYHBIE, KIICIIEBON HIChaNT,
BUY-unabexmms)

Hroro uacoB 1o Tteme

6

Tema 5. Pa3MHoOKeHHe U HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HEeHHBIN UK
KJIeTKH. [lenenue
KJIeTKH. MuTo3

1

KiieTouHbIi UK, WK )KU3HEHHBIN UK
knetku. Matepdaza u MuTO3.
[Iportieccrl, mpoTekaroniue B uHTepdase.
Perukanus — peakiysi MAaTpUYHOTO
cunre3a JJHK. Ctpoenune xpomMocoM.
XPpOMOCOMHBII HA0OP — KAPUOTHII.
JIMTJTONAHBIN M TalIOUIHBIN
XPOMOCOMHBIE HAOOpPBbI. XpOMaTH/IBI.
[{uTonornyeckre OCHOBBI PA3MHOKEHHUS
Y UHJIWBUIYAIbHOTO Pa3BUTHUS
OpraHu3MoB. JleseHne KIeTKU — MUTO3.
Craguu muto3a. [Iporecchr,
MPOUCXOSAIINE HA Pa3HBIX CTAIUAX
MHUTO3a. bUOJIOrHYECKU CMBICT MUATO3A.
[IporpamMmmupyemasi ruGesb KIESTKH —
aronTo3.

PackpeiBaTh copepkaHU€ TEPMUHOB U
MTOHSTHH KIIETOYHBIN ITUKJ, HHTEpda3a,
peayIUIMKAIKSI, XpOMOCOMa, KapUOTHII,
rarJIONIHBIN, JUTIONIHBIN
XPOMOCOMHBIN HaOOp, XPOMaTH/IbI;
MHUTO3 €ro cTafauu: npodasa, metadasa,
anadaza, Tenodasa.

OnuceIBaTh KU3HEHHBIN UK KIETKH,
MEPEYUCIISITh U XapaKTEepPU30BaTh
MEePUOJIbI KIETOYHOTO IUKIIA,
CpaBHHMBATh UX MEXIY COOOI.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPTraHW3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPBI KJICTOK.
CpaBHMBATh CTaJIUM MUTO3A.
Paznuuath Ha MUKpoIpenaparax
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Hemoncmpayuu:

Tabauysl u cxemol: «KIICTOUHBIN ITHKID,
«Permmukanust [IHK», «Ctpoenue
XpOMOCOMBI», «MUTO3»; MarHuTHas
MOeIb-anTuIMKaus «JleneHue KIeTKm;
monenb J[HK.

ObopyodoeaHue: CBETOBON MUKPOCKOM U
MuKpornpemnapat «Kapuokunes B KieTKax
KOpEIIKa JIYKay.

Jlabopamopuusie u npakmuueckue
pabomuwi:

Jlabopatopras padota Ne 3.
«Habmonenne MuTO3a B KJIETKax
KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax»»

U PUCYHKAX CTaIWU MUTO34a.
PaCKpLIBaTI) OMOJIOTHYECKUM CMBICIT
MHTO3a

5.2

dopmbl
Pa3MHOXEHUS
OpraHU3MOB

dopMbI pa3MHOKEHHUST OPTaHU3MOB:
OecroJioe U MOJIOBOE.

Buasr 6ecrionioro pa3MHOKEHUS :
JIeJICHUE HAJIBOE€ U TTIOYKOBAHUE OHO-
1 MHOTOKJICTOYHBIX, CIIOPOOOpa30BaHHE,
BEreTaTHUBHOE Pa3MHOKCHHE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUYCHUE

JUISI CEJICKIIHH.

ITosioBOE pa3MHOKEHUE, €0 OTIUYMS
oT Oecrosoro.

Hemoncmpayuu:

PackpbiBaTh colepKaHUE TEPMHUHOB
Y TIOHSITUN Pa3MHOXEHHUE, KIIOH,
TIOJIOBBIC KJIETKU (TaMEThI),
AWLEKIETKA, CIEPMAaTO301, 3Ur0Ta,
JIeJIeHHEe HaJ[BOE, OYKOBAaHUE,
cropyJiLus, pparMeHTanus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, ONbIJICHHE,
JBOITHOE OIJIOJIOTBOPEHHE, MTOJOBBIE
’KeJe3bl, CCMEHHUKH, SIMYHUKH,
OIJIOJOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).

41



buonorus. 10-11 kinaccel (0a30BbIH ypOBEHB)

Tabauyvl u cxemor: «POPMBI

Pa3MHOKCHHUA OPraHU3MOB)), ((I[BOﬁHO@

OIUIOJIOTBOPEHUE Y IIBETKOBBIX
pacteHuiy, «Jlenenne KIeTku
Oaktepuny», «BereratuBHOE
pa3MHOXKEeHHUE pacTeHu», «CTpoeHue
TIOJIOBBIX KJIETOK)

XapakTepu30BaTh 0COOCHHOCTH

U 3HaueHHe 0eCIoyIoro 1 I0J0BOro
CIOCOOOB Pa3MHOKCHUS.

Briaensate BHABI OECIIONIOro
Pa3MHOXKCHHS; BBISBIISTH B3aUMOCBSI3H
MeXIy hopMaMu U criocodaMu
Pa3sMHOXECHUS, U UX OMOJIOTHYECCKUM
3HAYEHHUEM.

BnageTs mpuémamMu BEreTaTHBHOTO
Pa3MHOXCHHS KYJbTYPHBIX PaCTCHHM
(Ha mpuMepe KOMHATHBIX).
XapaKkTepu3oBaTh IMOJIOBHIC KJICTKH:
SIMLIEKJIETKH, CIIEPMATO30M/Ibl;
BBISIBIIITH 0OCOOCHHOCTH

UX CTPOSHUS

5.3

Metios

Metiioz. Ctagun menosa. [Ipoueccsi,
MPOUCXOAIINE HA CTAIUSIX Meio3a.
IloBenenne XxpoMoCOM B MEHO3E.
Kpoccunrosep. buonornueckuii cMbICi
Y 3HAYCHUE MEHO03a.

Jemoncmpauuu:

Tabauysl u cxemwl: «JleneHUE KICTKN,
«Meno3s».

Obopyoosanue: moaens JIHK;
MarHuTHasi MOJEIb-aNTUIMKAIIUS
«JleneHne KIETKW»

PackpriBaTh cojepxaHrue TEPMUHOB U
MOHSATHN . MEH03, KOHBIOTAIIU
XpOMOCOM, IePEKPECT (KPOCCUHTOBEP)
XpOMOCOM, TaMETHI.

XapakTepusoBaTh Mei03 KaKk CIoco0
KJIETOYHOTIO JIEJICHUS, OITUCHIBATh MEHO3
110 CTaJusM; CpaBHUBATh CTaIuN Meio3a
W MHTO3a.

Paznuuare Ha pucyHKax CTaauu Menosa,
pacKpbIBaTh OMOJIOTHYECKOE 3HAUCHUE
Meno3a
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5.4 | O6pas3oBaHue u ["ameTorenes — npouecc o0pazoBaHus PackpbIBaTh conep:kaHre TEPMUHOB U
pa3BUTHE MOJIOBBIX MOJIOBBIX KJIETOK Y>KUBOTHBIX. MOHSATUI. TAMETOT€HE3, CIIEpMAaTOreHe3,
KJIETOK. [TonoBbIe *xene3bl: CeMEHHUKU U OOT€HE3, CIIePMaTO30H 1, aKpOcoMa,
OrmionoTBOpEHNE auuHuKU. OOpa3oBaHUE U PA3BUTHE SAUIIEKIIETKA, TOJSIPHBIE TEIbIA.

TIOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30m I, | XapaKTepu30BaTh OCOOCHHOCTU
STUTIEKIIETKA) — CIIEPMATOTeHEe3 U ramMeToreHesa y >KMBOTHBIX U €T0 CTaJluu,
ooreHe3. OcoOEHHOCTH CTPOCHMUS MIOJIOBBIE KJIETKH KUBOTHBIX U OIUCHIBATH
SUILIEKIIETOK U CIIEPMATO30HI0B. MPOIECC UX PA3BUTHSL.

OmonotBopenue. [lapreHorenes. CpaBHHMBATh CIIEPMATOI€HE3 U OOTEHE3.
Hemoncmpayuu: OnuceIBaTh OIIOJOTBOPEHUE,

Tabnuywvl u cxemwr: «IIpsamoen HenpsiMoe | OMOIOTHYECKOE 3HAYCHHE

pa3ButHe», «['amerorenes OTLJIOZIOTBOPEHUS

y MJIEKOITUTAIOIINX U YETIOBEK

Obopyoosanue: Mojiens MeTadazHoi

XPOMOCOMBI, MUKPOCKOTI,

MuKpornpenapaTbl «CrnepMaTo30U/Ibl

MJIEKOIIUTAIOIIETO», «SIHIIEeKIIETKa

MJIEKOIIUTAIOLLETO.

Jlabopamopuusie u npakmuueckue

pabomot:

Jlabopatopnas pabora Ne 4. «3yduenue

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIIpenapaTax»

5.5 | UapuBuayampHOE WNunuBuayansHoe pa3BuTHe (OHTOreHe3). | PackphIBaTh colepKaHne TEPMHHOB
pa3BuTHE OMOpHOHAIBHOE pa3BUTHE Y TIOHSITUI. OHTOT€HE3, IMOPUOTEHE3,
OpPraHU3MOB (amMOpmoreHes). DTanbl SMOPHOHAIIBHOTO | 3Ur0Ta, APOOIICHHE, OJ1aCTOMEDHI,

Pa3sBUTHA Y IIO3BOHOYHBIX JKHUBOTHBIX.

MopyJa, 6actyna, 6J1acTolenb,
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Ipo0JieHre, TacTPYJISAIns, OPTaHOTCHE3.
[TocTamOpuroHabHOE pazBUTHE. TUTIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHS:
psIMOeE, He MPSAMOoe (JTHIHMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
Opranu3MoB; (aKTOPhI, CIOCOOHBIC
BBI3bIBATh BPOXIEHHBIE YPOJICTBA.
Poct u pa3zButue pacrenunii. OHTOreHe3
IIBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHUS.

Jlemoncmpavuu:

Tabauywvl u cxemwvt. «OCHOBHBIC CTaIUN
oHTOreHe3ay, «IIpsimMoe u HenpsimMoe
pa3BUTHEY, «/IBOMHOE OMJIOIOTBOPEHUE
YUBETKOBBIX PAaCTCHUI

racTpyjia, HelpyJa, OpraHoreHe3,;
3apOJIBIIICBBIC TUCTKU: IKTOACPMA,
Me30/IepMa, SHTOJEPMa,
MMOCTAMOPHOHAIBHOE Pa3BUTHE: MPSIMOE
U HenpsMoe (JIMIMHOYHOE); MeTaMopdo3,
Meracropa, MHUKpPOCHopa, MbUIbIIEBOE
3€pHO, CIIEPMUH, 3aPOBIIICBLINA MEIIOK,
JBOMHOE OILIOJIOTBOPEHHUE.

OrnpeaensaTs Tarbl YMOPHUOHATBHOTO
Pa3BUTHS XOPJIOBBIX HA CXEMax U
npenaparax 1 OlnuchIBaTh MPOLIECCHI,
MPOUCXOIAIINE HA KaXKOM dTarle.
CpaBHMBATh NEPUOBI OHTOTEHE3A,
IpsIMOE U HEMPSAMOE (JIMUUHOYHOE)
MTOCTAMOPHOHAIIBHOE Pa3BUTHE,
3apOIBIIIN YEJIOBEKa U APYTUX
XOP/IOBBIX.

OOBSICHATH OMOJOTMYECKOE 3HAUCHUE
pa3BUTUS C METaMOP(030M;
OTPUIATEIILHOE BIUSHUE aJIKOTOJIs,
HUKOTHHA U JPYTUX TEPATOrE€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YyeJIOBEKa.

OnuceIBaTh MPOIECC ABOMHOTO
OIUIOJOTBOPEHUS Y IIBETKOBBIX
pacTeHun

Hroro uacoB o teme
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Tema 6. HacjieicTBEHHOCTbh U U3MEHYUBOCTH OPraHM3MOB

6.1 | 'enetuka — Hayka 1 [Ipenmer n 3a7a4u TEHETUKH. PackpsiBaTh conepkaHue TEPMUHOB U

O HACJIEJCTBEHHOCTH Ponb nutonoruu u sMOpUOIOTrUU MOHSATHUI: TeH, TCHOM, TeHOTHII, (DEHOTHTI,

Y U3MEHYUBOCTH B CTAaHOBJICHUH T€HETUKH. Brian XPOMOCOMBI, aJUICIIbHBIC TeHBI (aJlIein),
POCCUICKHX U 3apyO€KHBIX YUECHBIX B TOMO3UI0Ta, TETEPO3UTOTA,
pa3BUTHE T€HETUKU. MEeTO/Ibl TEHETUKN | TOMUHAHTHBIN MpPU3HAK (TEH),
(TuOPHUIOTIOTUUECKUH, pPELECCUBHBIN MpU3HAK (T€H), YUCTas
LHATOT€HETUYECKU I, MOJIEKYIISIPHO- JUHUS, TUOPU]IL.
T€HETUYECKUI). [lepeuncnsaTe U XapakTepu3oBaTh
OCHOBHBIE TEHETUYECKHUE TTOHSITHSL. METO/Ibl TEHETHKHU: TUOPUIOIOTHYECKUIA,
['eneTnyeckass CMUMBOJIMKA, LATOT€HETUYECKUI, MOJIEKYIISIPHO-
UCIOJIb3yeMasi B CXeMax CKpENIMBaHUN. | TCHETUYECKUH; JOMUHAHTHBIE U
Hemoncmpayuu: PELECCUBHBIE IPU3HAKU PACTEHUN U
llopmpemui: I'. Mengens, T. Mopras, KABOTHBIX.
H. U. BaBunos, C. C. UeTBepukos, ITonmp30BaThCS TEHETUYECKOM
H. B. Tumodees-PecoBckuii. TEPMUHOJIOTUEN U CUMBOJIMKOU
Obopyodoeanue: MOAEIb- allTUTMKALUS JUTSL 3alUCU TEHOTUITMYECKUX CXEM
«MOHOTHOPHIHOE CKPEIIMBAHUE, CKpELIMBAHUS
repOapuii «I'opox MoceBHOM»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEJOBaHUS PackpbIBaTh cofiepikaHue TEPMUHOB

HacJe10BaHUs MPU3HAKOB, YCTAHOBJICHHbIE Y TOHSITHII: MOHOTUOPHIHOE

MIPU3HAKOB. I'. Menaenem. MonorubpuaHoe CKpelIMBaHue, (SHOTUITNYSCKUE

MonorubpuaHoe CKpelIMBaHue. 3aKOH eIMHOO0pa3usl TPYNIbI, THOPUIOIOTUYECKUA METOI,

CKpELIMBAHKE ruOpHUI0B NIEPBOTO MOKOJIeHUs. [IpaBuio | YUCTBIEC IMHUH, TOMUHUPOBAHUE T€HOB

JOMHWHHUPOBAHMA. 3aKkoH pacICIlJICHUA
IIPHU3HAKOB. I'unore3a 4uCTOTHI raMmer.
[TonHoe n HEnoaHOE JOMHUHHUPOBAHUC.

(IoIIHOE, HEIIOIHOE), PACIIEIIIICHHE
B IIOTOMCTBE.
OnuceiBaTh METOJIMKY MPOBEICHUS
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Hemoncmpayuu:

Topmpempui: I'. Menuenb.

Tabauywl u cxemol. KMOHOTHOPHUIHOE
CKpEIIMBAHUE U €0 IUTOreHEeTUYEeCKas
OCHOBa», «3aKOH PACIIEIJICHUSI U €ro
LHATOr€HETUYECKAs! OCHOBAY, «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MOAeNM-anTuInKauu «MOHOTHOpUTHOE
ckpeuuBanue», «Hemomunoe
JTOMUHUPOBaHUE», repbapuil «I'opox
ITOCEBHOM»

I'. MenpaeneM onbITOB MO U3Y4EHUIO
HACJIeI0BaHUs OJTHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpbiBaTh copepkanue 3aKOHOB
eauHoo0pa3usi TMOPUIOB IEPBOTO
MOKOJICHUSI ¥ 3aKOHA PaCUICIIICHUS.
OOBICHATH TUNIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbI MOHOTHOPHIHOTO
CKpEIIMBaHUS, OOBSICHATH €T0
IIUTOJIOTMYECKHE OCHOBBI U PEIIaTh
TCHETHYECKHUE 3a/1a91

Ha MOHOTHOPUJIHOE CKpPEIIMBaHUE

6.3

Jurubpuanoe
CKpEIIMBaHHUE.
3aK0H HE3aBHCHUMOT'0
HAacJeIOBaHUS
MIPU3HAKOB

JurnbpuaHoe ckpeimBanyue. 3akoH
HE3aBHCHMOT0 HACJIEAOBaHUS
NPU3HAKOB. LlUTOreHeTHuecKre OCHOBBI
JUTUOPUIHOTO CKPEIIMBAHMS.
AHaIM3UPYIOIIEE CKPENTUBAHUE.
Hcnosp30BaHNE aHAIM3UPYIOLETO
CKpEIIMBAaHUS AJI1 ONpeeTIeHUs
reHOTHUIIa OCOOU.

Hemoncmpayuu:

Ilopmpemeor. 1'. MeHnens.

Tabnuywvl u cxemsr’: «Iurndpuanoe
cKpemmBaHuey, «Luromornueckue
OCHOBBI JUTUOPUTHOTO CKPEIIUBAHUS.
Obopyoosarue: MOACIb- ANITUTHKAITAS
«luruOpuHoe cKpermBaHue

PackpbiBaTh colepkaHle TEPMUHOB U
MOHATUHN: TUTHOPUIHOE CKPELIMBAHUE,
aHAJIM3UPYIOILEE CKPELIUBAHHUE.
OnuceiBath onbiThl ['. Menaens

10 U3YYEHUIO HACJIENOBAHUs IBYX Map
IIPU3HAKOB Y FOPOXa IOCEBHOTO.
PackpsiBaTh conepxaHue 3aKoHa
HE3aBUCHUMOI0 HACIEOBAaHUS TPU3HAKOB.
[IpumeHaTh MAaTEMATUYECKUIN pacyeT

C MOMOILBI METO/A NMTEPEMHOKEHUS
BEPOSITHOCTEN M 3aIIUCh C MOMOUIBIO
(EHOTUMMYECKUX PaJUKAIIOB
paciernieHus: TPU3HAKOB y TOTOMKOB
1o (peHOTHUIy U TeHOTHUILY.
3anuceiBaTh CXEMbl JTUTHOPUIHOTO
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CKpCIINBAHUA, OOBSACHATH €r0
OUTOJIOTNYCCKUC OCHOBLI U pCIIATh
ICHCTUYCCKHUEC 3ada491 Ha I[I/IFPI6pI/II[HOG
CKpCIINBAHHUC

6.4

CoensieHHoe
HacJIeJOBaHUE
MIPH3HAKOB

CueruieHHOE HacJeI0BaHUE MPU3HAKOB.
Pabora T. Moprana 1o crenjieHHOMY
HacJeI0BaHUIO reHoB. Hapymenue
CIEIIJICHUS TEHOB B pE3yJIbTaTe
KPOCCHUHTOBEpa. XpOMOCOMHAasl TEOPHS
HACJICICTBEHHOCTH.

['eHeTnueCKUE KapTHI.
Hemoncmpayuu:

lopmpemui: T. Mopras.

Tabauysl u cxemol: «Mero3y,
«I"eHeTHUECKHE KapThl paCTECHUH,
JKUBOTHBIX U YEJIOBEKAY,
«B3anMmonelicTBrE aiIeIbHEIX TEHOBY.
ObopyodoeaHrue: MUKpOTIpETIapaT
«Jlpo3oduna» (Hopma, MyTanuu GopMbl
KPBLILEB U OKPACKH TEJIa), MUKPOCKOII,
Moenb-anminkanus «llepekpéct
XPOMOCOM.

Jlabopamopusie u npakmuyeckue
pabomot:

Jlabopartopnas paborta Ne 5. «M3yuenue
pEe3yNbTaTOB MOHOTHOPHUIHOTO

U IUTHOPUIHOTO CKPEIMBAHUS

PackpeiBats copepxaHne TEPMUHOB U
ITOHSATHUM. CLEIJIEHHOE HACJIEI0BAHUE
MIPU3HAKOB, PEKOMOUHAITUS TEHOB,
TEHETUYECKUE KAPTHI XPOMOCOM,
MOpraHu/a.

HaspiBath OCHOBHBIE OJIOKEHUS
XPOMOCOMHOM TEOpUHU
HacyeacTBeHHoCcTH 1. Moprasna;
PacKpbIBaTh COJIepKaHUE PabOThHI

T. Moprana 1o cuersieHHOMY
HACJICIOBAaHWIO TEHOB U MPUYUHBI
HAPYLIEHHUS CUCTUICHUSI MEXIY T€HAMMU.
3anuchiBaTh CXEMbI CKPEILIMBAHUS

IIPU CLEIUIEHHOM HACIIEJOBAaHNH,
OOBSACHATH MPUUYUHBI PEKOMOMHAILIUN
T€HOB, OINPEIECIIATh YUCIIO TPYIII
CUEIUICHUSI T€HOB; PeIIaTh FT€HETUYECKUE
3a71a4M Ha CLENJIEHHOE HACJIEI0BAHUE
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y Ipo30(¢uibl Ha TOTOBBIX
MUKpOIpenapaTax»

6.5 | ['eneruka momna. I'eneruka mmosa. XpoMOCOMHOE PackpsiBaTh conepxaHue TEPMUHOB U
HacnenoBanue onpeneneHue 1nojga. Ayrocomsl u MOHSATUIN: XPOMOCOMHBIN HabOD,
MIPU3HAKOB, IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIE U | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
CLEIJIEHHBIX C IT0JIOM reTepPOraMeTHbIE OPTraHU3MBI. TOMOTaMETHBIN MOJI, TETEPOraMETHBIN

HacnenoBanue nprU3HaKkoB, CHEIUICHHBIX | [TOJI, CUEIJIEHHOE C MTOJIOM HACJEI0BAHKE
C IIOJIOM. IIPU3HAKOB.
Hemoncmpayuu: OOBACHATH LUTOJIOTUYECKUE OCHOBBI
Ilopmpemur. I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3Ma OIPEIEIICHUS
H.. BaBunos. [10J1a Y pa3jIUYHbIX OPraHU3MOB.
Tabauyel u cxemwr: «I'eneruka nonay, CpaBHMBATh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTHU HACJIEIOBAHMUS, HAacJIEA0BaHUs IPU3HAKOB, CLENJIEHHBIX
CLEIJIEHHOTO € 1oJI0M», «Kapuotumnsl Y HE CLEIUICHHBIX cIlosioM. Pemare
YeJI0BEKa M JKMBOTHBIX)» TEHETUYECKHUE 3a/1a4X Ha HACIIEIOBAHUE
CLEIICHHBIX C ITOJIOM IIPU3HAKOB

6.6 | I3MeHYMBOCTb. N3menunBoCTh. Buabl n”3MEHUMBOCTH: PackpeiBats copepkaHue TEPMUHOB U
Henacnencreennas HEHACJICICTBEHHAS U HACJIEICTBEHHAS. MTOHSATHUI. U3MEHYUBOCTD,

U3MEHYUBOCTD Ponb cpenpl B HEHACIECTBEHHOU HACJICACTBEHHAs! U3MEHYUBOCTb,

M3MEHUYMBOCTH. XapaKTepUCTUKA
MOU(DUKAITMOHHON N3MEHYHUBOCTH.
BapuanuoHHbIN ps U BapualliOHHAS
KpuBasi. HopMa peaknuu npu3Haka.
KonnuecTBeHHbIE 1 Ka4eCTBEHHBIC
MPU3HAKU U UX HOPMa PEaKIIMH.
CaoiicTBaMou(DUKAIIMOHHON
W3MEHYHBOCTH.

HEHACJIEACTBEHHASI U3MEHYNBOCTD,
MO U (DHKAIIMOHHAS U3MEHYHUBOCTb,
BapHaIlMOHHBIN Psijl, BApHAHTA,
BapUallMOHHAs KPHUBasl, MPU3HAK,
HOpMa PEaKIiu, KOJINYECTBEHHBIE U
KaueCTBEHHBIE MTPU3HAKHU.
KnaccudunupoBath BUIbI
W3MEHYUBOCTH U BBISIBIIITH HX
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Jemoncmpanyuu:

Tabauyvl u cxemol: «Buab
U3MEHYUBOCTHY, «MoaundukamoHHas
W3MEHYUBOCTDY.

Jlabopamopmuvie u npakmuueckue
padomowi:

Jlabopatopnas padota Ne 6. «M3yuenue
MOU(DUKAIIMOHHOW U3MEHUYUBOCTH,
MOCTPOCHHE BAPUAIMOHHOIO psJia U
BAPUALIMOHHOW KPUBON»

OumoJornYecKue 0COOCHHOCTH.
[Tepeuunciars cBolicTBa
MOAU(PUKAIMOHHON U3MEHYUBOCTH H
OOBSCHATH €€ 3HaYEHUE ISl OpPTaHU3MOB.
Paznuyath KOJMYECTBEHHBIE U
KaueCTBEHHBIE TPU3HAKU; CTPOUTH
BAPUALIMOHHBIN pAJl, BApUAIMOHHYIO
KPUBYIO, BBIUUCIATH CPEHEE 3HAUCHUE
MpU3HaKa

6.7

Hacnencrsennas
W3MEHYUBOCTD

HacnenacrBenHast, i reHOTUIIMYECKAs
M3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHYMBOCTh. Me103 U MOJI0BOU
MPOIIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTarimoHHas
W3MEHYHUBOCTb.

Knaccuduxkamus Myraiuii: reHHbIe,
XPOMOCOMHBIE, TEHOMHBIE.

YacTora v MpUYMHBI MyTalLIH.
MyrtareHHbie (aKTophbI.

3aKOH rOMOJIOTUYECKUX PSJIOB

B HACJIE€ACTBEHHON U3MEHUYNBOCTHU

H. 1. BaBunosa. BuesaepHas
HACJIEeACTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpauuu:

Hopmpemeur: 1. ne ®pu3s, H. . BaBunos.
Tabauyol u cxemol. «MyTallOHHAS

PackpeiBaths copep:kaHue TEPMUHOB U
MMOHSATHUI. HACJICACTBECHHAS
W3MEHYNBOCTh, KOMOMHATUBHAS
W3MEHYMBOCTh, MyTallHOHHAS
W3MEHYNBOCTh, MYTAHT, MYTallUH:
TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE;
TIOJIUTIIONWS, AHEYIUIOU TN, MyTareHbl.
XapaKTepHu30BaTh HACIICICTBEHHYIO
M3MEHYUBOCTh; (hOPMYJIMPOBATH 3aKOH
TOMOJIOTHYECKHX PSJIOB

B HACJICJCTBEHHOM M3MEHYMBOCTHU

H. 1. BaBuiioBa 1 0OBICHSITH €T0
3HAYCHME 1T OMOJIOTHH U CEJIEKIIHH.
KnaccudunmpoBats MyTariu: reHHBIE,
XPOMOCOMHBIE, TCHOMHBIE Y IIPUBOJIUTH
[IPUMEPBI MyTaLUN.

OOBSACHITH TPUIMHBI BOBHUKHOBEHHS
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U3MEHYHUBOCTHY.
ObopyoosaHue: MUKPOCKOII,
MUKponpenapar «Jlpo3odunay (Hopma,
MyTanuu GOPMBI KPBUTBEB M OKpacKa
Tela); KOMHATHBIC PACTCHHS C MECTPOM
OKpAaCKOM JIMCTHEB.

Jlabopamopmuvie u npakmuueckue
padoomuwi:

Jlaboparopnas padota Ne 7. « AHanu3
MyTalui y Ap0o30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

MyTaIui, pojib GakTOpOB-MyTareHoOB.
CpaBHUBATh BHJIBI MyTalUi; BBIABISATH
IIPUYUHBI HACJIEICTBEHHON
U3MEHUYUBOCTH, UCTOYHUKU MYTareHOB
B OKpY)Karomiei cpene (KOCBEHHO).
XapaKkTepu30BaTh BHESAIEPHYIO
HACJIEICTBEHHOCTh U U3MEHYHMBOCTD

6.8

['eneTuka yemoBeka

I'enetuka yenoseka. Kapuorun
YyeJIOBEKa.

OCHOBHBIC METObI TCHETUKHU YEJIOBEKA!
IreHeaJoTMYeCKNUM, OJTM3HEIIOBEIHT,
IIUTOTCHETHYSCKNM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-TE€HETUYECKU .
CoBpeMeHHOE onpeieieHue TeHOTUMNA:
MTOJTHOT€HOMHOE CEKBEHUPOBAHUE,
FCHOTUITMPOBAHUE, B TOM YHCJIE

¢ nomoupto [1I11P-ananm3a.
Hacnencreennnie 3a001eBaHUs
YyeJIoBeKa. TeHHbBIe 00JIe3HH, O0JIE3HH

C HacJIeICTBEHHOU
MPEAPaCIOI0KEHHOCThI0, XPOMOCOMHBIE
0osre3un. CoMaTH4ecKue 1
T€HEPAaTUBHBIC MYTALUU.

PackpriBarh coniepxaHre TEpPMUHOB U
MOHATUI: KAPUOTHUII YEIOBEKA,
[IUTOr€HETUYECKUU METOI,
TEHEAIOTMYECKUN METO/, POJIOCIIOBHBIE,
OJIM3HEOBBLIA METOJI, HACJIEACTBECHHBIE
Oone3nn: (MOHOT'CHHEIE,

C HACJICJICTBEHHOMN
MPEIPACTIOTI0KEHHOCTHIO,
XPOMOCOMHBIE), MEIUKO-TEHETHUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuncnsaTh 0COOEHHOCTH U3YUCHHUS
TEHETUKH YEJIOBEKA; TPUBOJIUTH
IpUMeEpBI HACJIEICTBEHHBIX 00JIe3HEH
YEeJIOBEKA, XapaKTepU30BaTh METOABI UX
PO UIAKTUKH; OOOCHOBBIBATH 3HAUCHHUE
MeIUKO-TEHETHYECKOT' O
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CrBosioBbie KieTKU. [IpuHIUTIBI
3I0pOBOTO 00pasa >KM3HM, TMArHOCTHKH,
PO HIIAKTHKY U JICUCHUS TEHETUICCKUX
Ooiie3Heri. MeaIuKO-TeHETUYECKOE
KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIUIIMHCKON T€HETHUKHU

B MIPEJOTBPAIICHUH U JICUCHUU
IreHEeTHYECKHUX 3a00JIeBaHUH YeIOBEKa.
Jlemoncmpavyuu:

Tabauywvr u cxemwt: «Hacnegopanue
pesyc-thakropay, «['eHeTuka rpynn
KPOBUY.

Jlabopamopusvie u npaxmuyeckue
paoomuwi:

[TpakTrueckas pabota No 2.
«CocTraBieHre U aHaJIu3 POI0CIOBHBIX
YyeJoBeKa»

KOHCYJIbTHPOBaHHUA.
BBISBISATE M CPaBHUBATH MEXKIY COOON
JOMUHAHTHBIC U PEIIECCUBHBIC PU3HAKU
YeJIoBEeKa.

CocTaBisTh U aHAIM3UPOBATH
POAOCIIOBHBIC YEJIOBEKA

Htoro uacoB 1o teme

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBBI

OMOTEXHOJIOT MU

7.1

Cenexkuus Kak HayKa
U Tpolecc

1

Cenekuus Kak HayKa U Mpouecc.
3apoKICHUE CEJICKIIUU U JTOMECTUKAIIMS.
Yuenue H. U. BaBunosa o nieHTpax
MHOT000pa3us U MPOUCXOXKICHUS
KYJIbTYPHBIX PACTCHUM.

LleHTpBI IPOUCXOXKIEHUS TOMAITHUX
KUBOTHBIX.

Copr, nopoaa, mramm.

PackpeiBaTh conepkaHUE TEPMUHOB
Y MOHATHUU: CEJIEKLIUSA, COPT, OPOJa,
ITaMM, JIOMECTHKALINS, WIH
OJIOMAIlIHUBAHUE, LIEHTPbI
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYPHBIX PACTEHUU U
’KUBOTHBIX, THOpUANU3ALINS,
HCKYCCTBEHHBIN OTOOP.
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Jemoncmpanyuu:

Iopmpemwi: H. 1. BaBunos.
Tabauysl u cxemwl: kapta «LleHTpBI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJIbTYPHBIX pacTeHuit», «llopoasl
JOMAIIIHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PacCTECHUI.
ObopyodoeaHue: MyISKU TIIOJ0B U
KOPHEIUIOAO0B AUKUX (HOpM U
KyJbTYPHBIX COPTOB PaCTCHUII;
repoapuii «CellbCKOX03sIiICTBEHHbIE
pacTeHUs»

Ha3zbiBaTh 1 CpaBHUBATH OCHOBHBIE
ATaNbl Pa3BUTHUS CENEKIIUU.

Wznarate yuenune H. U. BaBunoa

0 LIEHTpaxX MPOUCXOXKIACHUS KyIbTYPHBIX
pacTeHHMI; pa3nuyaTh HEHTPHI HA KapTe
MUPa, CBSA3BIBATH X MECTOIOJIOXKEHUE

C o4araMy BO3HUKHOBCHHS IPEBHEHIIIIX
[IABWJIA3AIAH.

CpaBHUBATh COpPTa KYJIBTYPHBIX
PaCTEeHHI, OPOJIBI TOMAITHUX
KUBOTHBIX U WX JHUKUXITPEIKOB.
OueHuBaTh poib CENECKINU

B 00€CTICUEHUH MPOI0BOIHCTBEHHOM
0€30MacHOCTH YeJIOBEUECTBa

7.2

MeTtonasl 1
JIOCTHDKCHUS
CEJIEKIIMU PACTCHUI
M JKUBOTHBIX

CoBpeMeHHbIE METObI CEJIEKIINN.
MaccoBblif 1 UHAUBUAYAIbHBIA OTOOPHI
B CEJIEKIIMU PACTEHUM U KUBOTHBIX.
OueHka sKcTepbepa.
BiM3KOpOACTBEHHOE CKpELIMBAHUE —
uHOpuaAuHT. YucTas JuHus.
CkpemuBaHUEe YACTHIX JIMHUIA.
['eTeposuc, v rudpuHas cuma.
HepoxactBenHoe ckpemBanue —
ayropuauur. OtnanéHHas
ruopuan3anus u e€ yCrexu.
HcKyCcCTBEHHBIM MyTareHe3 U IMOJy4eHUE
MOJIMIUIONIOB. JJoCTHXEHUs celeKkuuu

PackpriBaTh cojepxaHrue TEPMUHOB U
MOHSTHI: UCKYCCTBEHHBIN 0TOOD,
MacCCOBBIN 0TOOP, MHANBUYaTbHBIH
0TOOp, PKCTEPhED, OTUZKOPOICTBEHHOE
CKpEIIMBaHUE, YUCTas JIMHUS, TETEPO3UC,
HEPOJICTBEHHOE CKpEIIUBAHHUE,
VCKYCCTBEHHBIN MYTarcHes,
nonurionibl. CpaBHUBATH ()OPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOro u
WHIUBUYaJIbHOT0), BH/IBI
rubpuan3anuu (OJIM3KOPOJICTBEHHON U
OTJAJICHHOM ), CHOCOOBI TOTyYEHUS
MOJIUTIJIOUTIOB.
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pacTeHul, )KUBOTHBIX U
MHUKPOOPTaHU3MOB.
Hemoncmpayuu:

Topmpemuwi: 1. B. Muuypums,

I'. 1. Kapnieuenko, M. @. I1BanoB.
Tabauyel u cxemwr: «OTHAATICHHAS
rubpuauzanusy, «PaboThel akageMuKa
M. ®. Banosay, «llommmimonansay.
ObopyodoeaHue: MyISKU TII0JI0OB U
KOPHEIUION0B TUKUX POpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopuusie u npakmuueckue
pabomot:

Okckypcusi «OCHOBHbIE METOJIBI U
JOCTUKEHUS CEJICKIIMU PACTEHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
IeMEeHHYI0 pepmy,
COPTOMCIIBITATEILHBIN Y4aCTOK

WA TEIIMYHOE XO35AHCTBO)

[IpuBOIUTH TIPUMEPHI JOCTUKEHUMN
CEJIEKIIUY PACTEHUN U )KUBOTHBIX

7.3

buorexuonorus
KaK OTpacib
MIPOM3BOJICTBA

buorexHonorus Kak oTpacib
MMPOM3BOACTBA. ['€HHasd UHXKEHEpUs.
Otanbl co3ganus pekomOunanTHo JIHK
Y TPAHCTEHHBIX OpraHu3MoB. Knerounas
MHXeHepus. KileTouHbIe KyJIBTYpBI.
MHUKpPOKIIOHATIbLHOE Pa3MHOXKEHUE
pacrenui. KiionupoBanue
BBICOKOIIPOTYKTUBHBIX

PackpbiBaTh copepxkaHue TEPMUHOB U
MOHSATUN: OMOTEXHOJIOTHS, KIETOUHAas
WHKEHEPHsI, T€HHas HH)KEHEpUs,
KJIOHUPOBAHUE, TPAHCTEHHbIE
opranusmsl, MO (renetuuecku
MOAU(PUIMPOBAHHBIE OPraHU3MBI).
XapakTepru3oBaTh OMOTEXHOJOTHIO KaK
OTpacJb IPOU3BOJICTBA, OCHOBHBIE
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CEIbLCKOXO03SMCTBEHHBIX OpPraHn3MoOB.

OKOJIOTMYECKUE U ITHIECKUE MTPOOIIEMBI.

I'MO — renernuecku
MOAU(HUITUPOBAHHBIC OPTAaHU3MBI.
Jemoncmpayuu:

Tabnuysl u cxemvt. «OOBEKTHI
OmoTexHoIoTUN», «Kirerounsie
KYJIbTYPHI U KIOHUPOBaHHEY,

«KoHCTpyrpOoBaHHE W TIEPEHOC T'€HOB,

XpOMOCOM»

JOCTHIKCHU A OMOTEXHOJIOTHH B 00JIaCTH
IMPOMBIINIJIICHHOCTH, CCIIBCKOI'O XO03S1CTBa

Y MEIUIIMHEI.
[lepeyncnaTe M XapaKTepU30BaTh
OCHOBHBIE METOJIBI ¥ JIOCTHIKEHUS
OMOMH)KCHEPHH.

OOcyx1aTh 3KOJIOTHYECKHUE U
ATUYECKUE ACHEKThl HEKOTOPBIX
Uccae0BaHUM B 00J1acTU
OMOTEXHONOTUU (KJIOHUPOBAHUS,
MCKYCCTBEHHOTO OTUIOIOTBOPCHHUS,
HaIIPaBJICHHOTO W3MEHEHUS TCHOMA H
CO3/IaHMsI TPAHCTEHHBIX OPTaHU3MOB)

Htoro 4acos 1o Teme 3
PesepBHOE Bpems 1
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KJACC
HanmenoBanue
No KommyecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3zesioB U TEM [TporpammHoe conepxaHue
/1 4acoB o0ydJaromuxcs

y4eOHOTr 0 TIpeIMeTa

Tema 1. DBOJIOIMNOHHAA OMOJIOTUA

11

OBOJIIONUI U METOMBI
e€ n3ydeHus

1

[IpeanockuIKu BOZHUKHOBEHUS
ABOJIOLMOHHOW TEOPHUH. DBOJIIOIUOHHAS
TEOpHs U €€ MEeCTO B OMOJIOTHUH.
BrnusiHue 3BOIIOIIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U JPYTHXHAYK.
CBuETENBCTBA HBOIIOLUY.
[TaneoHToNnOrNYECKHUE:
NOCJIEI0BATEILHOCTD MOSIBJICHUSI BUJIOB
B MAJICOHTOJIOIMYECKOM JIETOHUCH,
nepexoaHble (POPMBI.
buoreorpaduueckue: cxoacTBo u
paznuurie payH uQaop MaTEPUKOB U
OCTPOBOB. OMOPHOIOTUYECKUE: CXOCTBA
U pa3nuus SMOPUOHOB Pa3HbIX BUJIOB
MO3BOHOYHBIX.
CpaBHUTEIHHO-AHATOMUYECKUE!
TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pPYIMMEHTapHbIE OPTraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh comepkaHue TEPMUHOB H
TTOHSTHI. YBOJIFOIHS, TIEPEXOTHBIC
dbopMbI, PUIOTEHETHYECKHUE PSIIBI,
BUJIBI-DHICMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apOJIBIIIEBOI0 CXOJICTBA,
OMOreHEeTUYECKUH 3aKOH,
TOMOJIOTUYHBIC U aHAIIOTUIHBIC
OpraHbl, pyAUMEHTAPHBIC OPTaHBbI,
aTaBU3MBI.

[lepeuncasaTh OCHOBHBIC ITAMbl PA3BUTHSI
SBOJIOLMOHHOW TEOPHH.
XapaKTepu30BaTh CBUJICTEIIHCTBA
HBOJIIOIMH: TTAJICOHTOJIOTUYECKHE,
ouoreorpaduieckue,
AMOPUOTIOTUYECKUE, CPABHUTEIHHO-
AHATOMHYECKHE, MOJICKYIISIPHO-
OMOXMMUYECKHE.

[TpuBOIUTE TIPUMEPHI TTEPEXOTHBIX
dbopM OpraHu3MoB, (HHIOTCHETHYSCKUX
PSIIOB.

[TpuBoUTE (HOPMYIUPOBKH 3aKOHOB
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METa0OJIMUECKUX MYTeH Y BCEX JKUBBIX
OpraHU3MOB.

Jlemoncmpayuu:

Ilopmpemuwr: K. JIunneit, X. b. Jlamapk,
Y. JlapsuH, B. O. KoBaneBckuii,

K. M. Bap, 3O. I'ekkens, @. Mrosnep.
Tabauywvt u cxemol. «Pa3Butne
OPraHMYEeCcKOro MHUpa Ha 3eMJiey,
penbedHbIe TaOIUIbI «3apOoabIIIN
MTO3BOHOYHBIX KUBOTHBIX),
«APXEONTEPUKCH.

Obopyodosanue: dbuoreorpaduueckas
KapTa MUpa; KoJuieKiuss «DopMbl
COXPAHHOCTH HCKOITA€MbIX JKUBOTHBIX U
pacTeHui»; BIAXHbIC MpenapaThl
«Pa3ButHe Hacekomoroy», «Pa3Burue
JISIT YLK

OMOreHEeTUYECKOro 1 3apoAbIIICBOIO
CXO0AcCTBAa

1.2

Ucropus pazButus
MPEICTaBICHUN
00 IBOJTIOITUHT

OBomonmonHas teopust Y. JlapeuHna.
[IpennochIKu BOSHUKHOBEHUS
JapBUHU3MA. [[BHXKYIIHE CHIIBI
HBOJIIOLIMU BUJIOB 110 J{apBUHY
(M30BITOYHOE Pa3MHOKEHUE

IpU OIPAaHUYEHHOCTH PECYpPCOB,
HeolpeenEHHas U3MEHUUBOCTD,
O6opb0a 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).
CuHTeTHYeCcKast TeOpHs IBOIIOLINN

PackpriBath copepxanue TEpPMUHOB U
MOHSITUI . CUCTEMATHKa, €CTECTBEHHbBIN
U MUCKYCCTBEHHBIA OTOOD.
XapakTepru3oBaTb OCHOBHBIC
ABOJIIOIMOHHBIC UACH, KOHILECIIIUA 1
TEOPHUH; CPAaBHUBAThH B3IJIS/IbIHA BUJ U
sposonivio K. Jlunnes, JK.b. Jlamapka,
Y. dapsuHa.

OuenuBaTh BKJIa] JIMHHES B pa3BUTHE
CHUCTEMATHKU U OOBSCHATH TPUHITUTIBI

56



buonorus. 10-11 kinaccel (0a30BbIH ypOBEHB)

(CTD) u €€ OCHOBHBICTIOIOKEHHSI.
Hemoncmpayuu:

Ilopmpemuwi: K. JIunneit, XK. b. Jlamapk,
Y. [dapBuH.

Tabauysl u cxemol: «llomynauuny,
«Kapra-cxema mapupyra nyTemecTBHUs
Y. Japsunay, «@opmbl 00pbObBI

3a CyIIECTBOBaHUEY, « ECTECTBEHHBIN
otbop», «MHOroodpasue copToB
pacTeHui», «MHoOroobpasue mopos
YKUBOTHBIX)

OMHAapHON HOMEHKJIATYPBHI.
XapakTepHu30BaTh COAEPKaHUE U
3HA4YEHUE HBOJIFOLIMOHHON KOHUEIIINN
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLIMAIbHO-3KOHOMHYECKHE
MPEANOCHIIKA BO3HUKHOBEHUS
ABOJIOLMOHHOU Teopuu Y. [lapBuHa.
PackpbiBaTh copepxaHue 3BOTIOLMOHHON
teopun U. JlapBuHa; CpaBHUBATH
HEONPEAECTEHHYIO U ONPEACIIEHH IO
M3MEHYHMBOCTb, €CTECTBEHHBIN U
MCKYCCTBEHHBII 0TOOpP, (hopMbI OOPHOBI
3a CYILIECTBOBAHMUE.

OnuchIBaTh MOJOKEHUSI CUHTETUYECKOU
teopuu dBomonHH (CTD) U 0OBACHATH
e 3HaueHue MJIs1OMOIOoTUN

1.3

Bun: xpurepun u
CTPYKTYpa.
ITomymAnus kak Kaxk
dJIeMEHTapHas
€IUHNLIA BUIA

Muxkpossomronus. [onymsinusa kak
€AUHULIABUAA U HBOJIOLIUH.
Hemoncmpauuu:

Tabauywl u cxemsr: «llomynsmumy,
«MyTanoHHasi U3MEHYUBOCTH.
ObopyoosaHue: MUKPOCKOTI,
Mukpornpenapat «Jpo3oduia» (Hopma,
MyTaruu (OPMBIKPBUILEB U OKPACKH
Tena), Mojelb-antumkanus «Ilepekpéct
XpOMOCOMY.

PackpsiBaTh coniepkaHue TEPMUHOB U
MTOHSTHIA : MUKPOABOJIFOIINS, BHUI,
KpUTEPHUH BHUA, apeaJl, IO YJISIIHS,
reHo(oH 1, MyTanuu, KOMOWHAIIAN
TE€HOB.

XapakTepu30BaTh BUJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO CAMHUILY U
IIEJIOCTHYIO OMOJIOTHUECKYIO CHCTEMY.
Breinenste kputepun Buga
(Mopdostorrmuecknii, PU3HOIOTUICCKUH,
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Jlabopamopmuvie u npakmuuecxkue
pabomuwi:

JlaGoparopnas padota Ne 1. «CpaBHeHuHe
BUJIOB TI0O MOP(OJIOTHUECKOMY
KPUTEPHIO)

OMOXUMUYCCKHUM, TCHCTUYCCKHIA,
AKOJIOTUUECKUH, reorpaduuecKkuii) u
MPUMEHSATh KPUTSPUU TSI OITUCAHUS
KOHKPETHBIX BHJIOB.
XapakTepu30BaTh MOMYJISIUI0 KaK
CTPYKTYPHYIO €IMHUITY BUJIA U
HBOJTIOIUH.

OnuceIBaTh MOMYJIAIHAIO TT0 OCHOBHBIM
MOKa3aTelisiM: COCTaB, CTPYKTypa

1.4 | JIBwxyiiue cuibl Jsmxymue cuibl (GakTopsl)sBoonur | PackpeiBaTh conepkaHue TEPMUHOB U
(ameMeHTapHbIC BUJIOB B TIpHpoae. MyTarlmoOHHBIN MOHATUI . KOMOMHATUBHAS
(haKTOpPBI) IBOJTIOLIUN mporecc 1 KOMOMHATUBHAS U3MEHYMBOCTb, MYTAI[UH, MyTallUOHHBIH
U3MEHYHMBOCTD. IOy ISIIMOHHbBIEC BOJTHBI | IPOLIECC, NOMYJIISLIUOHHBIE BOJIHBI,
u jpeiid renos. M3omsanus u Murpanus. | Apeid T€HOB, W30JSLNS, MUTPALIUU.
Jlemoncmpayuu: XapakTepusoBaTh dJIEMEHTAPHbBIC
Tabauywl u cxemsi: «JIBWXKyIMe CUITBI (haKTOPBI ABOJIOIUN: MYTaITMOHHBIN
ABOJIIOIIAN mporecc, KOMOMHATUBHAS
W3MEHYHMBOCTD, IMOMYJISIIHOHHBIC BOJIHBI,
npeiid TeHOB, U30SIHS, MATPAITHS.
YcranaBnuBaTh TPUUUHHO-
CJICJICTBCHHBIC CBSI3U MEKITY
MEXaHU3MOM U PE3YJIbTaTOM JCHCTBUS
JBMOKYIIUX CHJT (9JIEMEHTAPHBIX
(haxTOpOB) IBOJIOIUU
1.5 | EcrecTBeHHbI 0TOOD EcTtecTBenHbIN 0TOOp — Hanpapisitomuid | PackpbIBaTh conepkaHue TEPMHUHOB U

u ero (Gpopmbl

(aKTOp IBOJOIHY.
®opMbI €CTECTBEHHOT0 0TOOpA.

MOHSATUHN. €CTECTBEHHBIN 0TOOp, OOpHOA
3a CYIIECTBOBaHHE.
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Hemoncmpayuu:
Tabauywvl u cxemol. «ECTeCTBEHHBIN
otbop», «boprba 3a cymiecTBOBaHUEY

OnuceiBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOT'0 0TOOpa.
XapakTepr3oBaTh (POPMBI €CTECTBEHHOTO
oroopa (ABYKYIIUH, CTAOUIHU3UPYIOLIHA,
AU3PYNTUBHBIN) U CPABHUBATH UX MEXKIY
COOOH.

XapaktepuzoBatb 00psOyY

3a CYILLIECTBOBAHUE U CPAaBHUBATH €€
BUIBI (MEXBHIOBAsI, BHYTPUBHUIOBAS,
O0oprOa ¢ HeOIaronpUsATHBIMU
(akTopamMu BHELIHEH CpEbl)

1.6

PesynbraThl
ABOJTIOITUH:
MPUCTIOCOOJIEHHOCTh
OpPraHW3MOB U
BHUJ1000pa30BaHUE

[Iprcnoco6IeHHOCTh OPraHU3MOB
KaK pe3yJbTaT 3BooIuH. [Ipumepsr
MPUCTIOCOOJIEHUN Y OPraHU3MOB.
Apomopd 036l U UIHO0ATATITAIIUH.
Buau BumooOpazoBanue.

Kpurepun Buga. OcHoBHBIE (HOPMBI
BH1000pa3oBaHus: reorpaduyeckoe,
HKOJIOTUYECKOE.

Jemoncmpayuu:

Tabauyvt u cxemul:
«IIprcmoco0IeHHOCTh OPTaHU3MOBY,
«["eorpaduueckoe BUI000pa30OBaHUEY,
«DKOJIOTHIECKOE BU000pa30BAHUE.
Obopyoosanue:

KoJutekius «IIpuMepsl 3aIUTHBIX
MPUCTIOCOOJIEHUH Y KUBOTHBIXY,

PackpbiBaTh cojiepikaHre TEPMUHOB U
MOHSATUH: TPUCTIOCOOJIEHHOCTb,
MMOKPOBUTEIILCTBEHHAS U
MpeocTeperaroias OKpacka,
MAaCKHPOBKa, BUI000pa30BaHHUE.
OnuceIBaTh MEXaHW3M BO3HUKHOBEHUS
MPUCTIOCOOJIEHUN Yy OPraHU3MOB.
BBIABIIATE 110 M300paKeHUSIM, Ha KUBBIX
1 (DUKCUPOBAHHBIX IperapaTax MpUMephI
MPUCTIOCOOJICHHOCTH PAaCTEHUN U
KUBOTHBIX K YCIIOBHUSIM CPEJIbI
oOWTaHus, TOKA3bIBaTh OTHOCUTEIIHLHYIO
1€J1eCO00Pa3HOCTh MPUCTIOCOOICHUIA.
XapakTepusoBaTh CIIOCOOBI U
MEXaHU3MbI BUI000Pa30BaHUs;
OIKCHIBATh U CPABHUBATh OCHOBHBIE

59




buonorus. 10-11 kinaccel (0a30BbIH ypOBEHB)

KOJUTICKITHST HACEKOMBIX C Pa3TUIHBIMH
TUTIAMHU OKPACKU; Ha0Op TIOJ0B U
CEMSH.

Jlabopamopuvie u npakmuuecxkue
paobomuwi:

JIabopartopnas padota Ne 2. «Onucanue
PUCTIOCOOJIEHHOCTH OpraHu3Ma U ee
OTHOCHUTEJIBHOT'O XapaKTepa

(OpPMBI KOJIOTHYECKOTO U
reorpapuIecKkoro BUA000pa30oBaHuUs

1.7

Hampasnienus u mytu
MaKpO3BOJIIOLIUU

MaxkposBomronus.

dopMebI 3BOJTIONIHAH . (hUIIETHYECKAs,
JIMBEPreHTHAasl, KOHBEPIeHTHAs,
napajuiensHasi. HeodpatuMocTs
sBosironuu. IIporncxoxnenue

OT HECHEIUATU3UPOBAHHBIX
IPEJIKOB.

[Iporpeccupyromas crienuaan3amnys.
AnanTvuBHasg paavanusl.
Jlemoncmpavyuu:

Ilopmpemuwi: A. H. CeBeplioB.
Tabauywvl u cxemwvi: «KApomMopho3b»,
«Anunoananrarumny, «O01as
JereHepaIus».

Obopyoosanue: mojaenb « OCHOBHBIC
HAIPABJICHUSI DBOJIONUNY; O0BEMHAS
Mozenb «CTpOeHHE TOJI0BHOTO MO3Tra
MTO3BOHOYHBIX)»

PackpriBaTh conep:kaHne TEPMUHOB U
HNOHATUN: MAKPO3BOIIOLMS, (PUIIOTEHES,
OMONOrnYeCcKuil Mporpecc 1 perpecc,
apoMopd03, uauoaaanTaius, 0omas
JiereHepanusi, aJanTUBHAs pajrarius.
XapakTepu3oBaTh (POPMBbI IBOJIOLIUH.
BoisiBisiTe apoMopdo3sl 1
UN0AIaNTAllid yPACTCHUN |
KUBOTHBIX.

CpaBHHBaATh OMOJIOTHYECKHI MPOTpecc
u OuoJjioruueckuit perpecc, apomopdos,
UIM0aAanTaIrio0 U 0OIIYIO
JIEreHepaluIo.

BBISBIATH B3aUMOCBS3M MEXKIY MyTSIMU
Y HAIIPABJICHUSMH DBOJIIOIUN

Yy PaCTE€HUU U KUBOTHBIX

HNToro 4acoB 1o Teme
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Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HM Ha 3emJie

2.1

Ucropus xu3Hn

Ha 3eMJI€ U METOJBI
€€ U3yYCHMU.
['unoresbt
MPOUCXOKICHUS
KA3HU Ha 3eMJie

2

JloHay4YHBIE NPEICTABICHUS

0 3apOKJICHUM KU3HU. HayuHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU

Ha 3emuie. aOMOreHe3 UITaHCIIEPMUSI.
XUMHYECKAS] SBOJIOLHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3 HEOPTAaHUYECKUX.
DKCIEPUMEHTAIBHOE MOTBEPKICHHUE
XUMHUYECKOU 3BOJIIOLMH.

HavanbsHblie Tamnbl 6M0JI0rH4ecKoi
spomtoumu. ['unoresa PHK- mupa.
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP
Y BO3HUKHOBEHUE IPOTOKJIETKH.
[IepBble KIIETKM U UX IBOIIOLIMSL.
DopMHUPOBAHNE OCHOBHBIX IPYIII
KUBBIX OPTraHU3MOB.
Jlemoncmpavyuu:

Ilopmpempui:

®. Pemn, JI. ITactep, C. Muiep,
A. W. Onapum, I'. IOpnu.

Tabauywvt u cxemol. «BO3HUKHOBEHUE
CoJIHEYHOH CHUCTEMBIY,

«Pa3BuTHE OpPraHMvYecKOro MUpay,
«PacturenpHas kineTkay, «KuBorHas
KieTkay, «lIpokapuornueckas
KJIETKa»

PackpbiBatTh conepxaHue TEPMUHOB U
MOHATHI KpEarlmoHN3M, aOMOTeHE3,
BUTAJIN3M, TTAHCTIEPMUS, OUOTI033,
KoalepBaThl, MPOOMOHTHI, CHMOHOT€HE3.
XapaKkTepu30BaTh METObI U3YUCHUS
UCTOPUYECKOTO MPOILIOro 3eMJIH.
[lepeuncniaiTh OCHOBHBIE TaIbI
XUMHUYECKON 1 OUOIOrnYecKon
HBOJIIOLIUU.

W3narate comepikaHue TUTIOTE3 U TEOPUi
BO3HUKHOBEHUS KU3HU Ha 3eMJie
(KpealmoHn3Ma, CaMOTPON3BOIHHOTO
3apoXkIeHus (CIIOHTAHHOTO),
nancriepmuu, runore3sl PHK-mupa).
OnuceiBath 3kcnepumenTsl C. Muepa
u I'. IOpu no nonydyeHno opraHMuecKux
BEILIECTB U3 HEOPIraHUUYECKUX IIyTEM
aOMOTreHHOTO CUHTE3a
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2.2

OCHOBHEI€ 3TaIIbI
SBOJIIOLIUHU
OpPTaHUYECKOTO MHUPA
Ha 3eMJie, pa3BUTHE
KU3HHU T10 DpaM |
nepuoam

PazButHe xu3HHM Ha 3emIIe O 3paM U
nepuogam. Karapxei. Apxerickas

Y IpOTEPO30KcKas 3pkbl. [laneo3oickas
apa u € MeproIbl: KEMOPHUICKHUIA,
OPJOBUKCKHM, CHITYPUNCKHUU,
J€BOHCKHUM, KAMEHHOYT OJIbHBIM,
IIEPMCKU.

Me3so301icKast 3pa U €€ NepUuobl:
TPUACOBBIM, IOPCKUI, MEJIOBOM.
Kaiino3zoiickas 3pa u €€ nepuoibl:
1ajJeOreHOBbIM, HECOICHOBBIM,
AHTPOIOT€HOBBIN.

XapakTepucTUKa KJINMara u
rEOJIOTUYECKHUX TMpo1eccoB. OCHOBHBIE
ATarnbl 3BOJIIOLMU PACTUTEIIBHOTO U
KUBOTHOTO MHUpa. ApoMOph03bI

y pacTeHuil 1 KUBOTHBIX. [losBIICHME,
pacuBET U BBIMUPAHUE TPYIIT AKUBBIX
OpPTraHU3MOB.

Jemoncmpauuu:

Tabauywvl u cxemol. «Pa3BuTne
OPraHu4YEeCKOr0 MUPAY,
TCOXPOHOJIOTHYECKasT Ta0IuIIa,;
KoJuIeKIUsA «DOpMBbI COXPAHHOCTH
MCKOITA€MbIX KHUBOTHBIX U PACTCHUI».
Jlabopamopuvie u npakmuueckue
padomuwi:

PackpbiBatTh conepxaHue TEPMUHOB U
MOHSTUI: DOH, Apa, EPHUO/I,
apomMop(}o3bl, MO TANITAIINH.

3HaTh MOCIEA0BATEIBHOCTh JOHOB!
KaTapxeu, apxeu, MpoTepo30u,
(baHepo30ii; 3p: apxenckas,
IIPOTEPO30MCKasi, MAIIEO30MCKas,

ME3030MCKasl, KAMHO30MCKasl; IIEPUOAOB!

KeMOpUICKHI, OPIOBUKCKUH,
CHJIYPUICKUU, IEBOHCKHH,
KAMEHHO YT OJIbHBIN, IEPMCKH,
TPUACOBBIN, FOPCKUH, MEJIOBOMH,
MMaJICOTCHOBBLIM U HEOI'€HOBBIH,
AHTPOMOTCHOBBIM.

XapaKTepu30BaTh OCHOBHBIE COOBITHS
B PA3BUTHUHU OPraHUYECKOTO MUPA

10 3paM U MEPUOJAM T'€OJIOTUYECKON
VCTOPHUU; 3TAIbl PA3BUTHUSA
PACTUTEIIBHOTO Y JKUBOTHOTO MHUPA.
Beiienuts riaaBHbie apoMopd o3l
pACTEHUM U )KUBOTHBIX.

CpaBHUBATh MEXy COOOM
MPEACTABUTENICH CUCTEMATUYECKUX
TCPYII OPraHU3MOB, BBISIBIISITh YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOTICHHOCTH
K YCIIOBUSIM KU3HU

62



buonorus. 10-11 kinaccel (0a30BbIH ypOBEHB)

[TpakTueckas padora Ne 1. «Uzyuenue
MCKOIMAEMbIX OCTaTKOB pACTEHUN U
KUBOTHBIX B KOJUICKIUSIX).

DKCKypcust «IBOJTIOIMS OPraHUYECKOTO
Mupa Ha 3emJie» (B €CTECTBEHHO-
Hay4HbId WJIMKpPAEBEIYECKU My3el)

2.3 | CoBpemeHHas Cucrema opraHu4ecKoro Myupa Kak PackpeiBaTh cojiepikanne TEPMUHOB U
cucreMa OTpakxeHHe 3BOJIIOLMH. OCHOBHBIE MOHSTHUI CUCTEMATHKa, UCKYCCTBEHHAs U
OpPraHNYeCcKOro MHUpa CHUCTEMATHYCCKUE TPYIIIBI OPTaHU3MOB. | €CTECTBEHHAs Kiaccudukaiys, OuHapHas

Jemoncmpayuu: HOMEHKJIATypa, IPUHIIMIT
Tabauywl u cxemsi: «CoBpeMeHHAS UEPAPXUYHOCTH.
CHUCTEMA OPTraHUYECKOT0 MUPA XapaKTepu30BaTh COBPEMEHHYIO
CHUCTEMY OpPraHWYECKOro MHpa
2.4 | DBomoIuUs YenoBeKa DBOJIIOIMS YeTloBeKa. AHTPOMOJIOTUS PackpsiBaTh copep:kaHle TEPMUHOB U

(aHTpOMOreHE3)

KaK Hayka. Pa3BuTue npeacraBiieHA
O IIPOUCXOXKAECHUN YeNoBeKa. MeTonsl
U3y4eHMs aHTpororenesa. CXoacTBa u
pas3inyus 4esloBEeKa U )KUBOTHBIX.

Cucremarnueckoe I0JIOKESHHE YSJIOBEKa.

Jemoncmpauuu:

Ilopmpemuwr: Y. [lapBuH.
Tabauywl u cxemol: «CpaBHEHUE
AHATOMHYECKHUX YePT CTPOCHUS
YeJI0BEKa U YeJI0BEKOOOPa3HbIX
00€3bsH».

Obopyoosanue: CICTIKA WU
M300pakeHUsI KAMEHHBIX OPYAHiA

ITOHATUI: aHTPOIIOJIOT S, AHTPOIIOT€HE3,
yenoBek pa3ymHubii (Homo sapiens),
MPSMOXO0XKJIEHHUE, BTOpasi CUTHAJIbHAS
cucTema.

[lepeuncnaTs 3a1a4u aHTPOIOJIOTHH,
ATanbl CTAHOBJICHUS U PA3BUTUS
MPEACTABIEHUNA O MPOUCXOKICHUN
YEJIOBEKA.

N3naratb OCHOBHBIE MOJIOKEHUS
teopuun Y. JlapBuHa, KpUTHUUECKH
OIICHUBATh HEHAYYH YO MH(OPMAIIUIO
0 MPOUCXOXKICHUU YEIOBEKA.

3HATh CUCTEMATUYECKOE MOJI0KEHHE
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NEepBOOBITHOTO YeJIOBEeKa: KaMHU-
qorepsl, pyouna, ckpedia

Bu1a HOMO sapiens, nepedncisars ero
MOp(}OJIOro-aHATOMUYECKUE MMPU3HAKU
Pa3HOro ypoBHS (THIL, KJAaccC, OTPST

u ap.).

VYcraHaBiaMBaTh Y€pPThI CXOJACTBA U
pa3nMuMiiueoBeKa U KUBOTHBIX.
OOBACHATH U OIICHUBATh 3HAUYCHUE
Hay4HbIX 3HAHUN O IPOUCXOKIAECHUU
YeJI0BEKa ISl IOHUMAaHHUSI MECTa U POJIU
YyeJoBeKa B MPUPOAE

2.5

JIBMOKYILIME CUJTBI

(bakTopsl)
aHTPOIIOreHEe3a

JBwxymiue cuibl ((hakTophl)
anTponoreHesa. Haciencreennas
W3MEHYHMBOCTh M €CTECTBEHHBIN 0TOOD.
OO1iecTBeHHbIN 00pa3 KU3HU,
M3TOTOBJICHUE OPYAUHN TPYAA,
MBIIIJICHNE, PEYb.

Jemoncmpauuu:

Tabruywl u cxemwr: «CpaBHEHHE
aHATOMHYCCKHUX YEPT CTPOSHUS YEIOBEKa
1 4eJIOBEKOOOPAa3HBIX 00E3bsIH»,
«OCHOBHBIE MECTa MaJICOHTOJIOTHICCKUX
HaXOJI0K TIPEIKOBCOBPEMEHHOTO
YEIIOBEKAY.

O0opynoBaHUE: MYJSKH
«IIpoucxoxaeHue yemoBeka
(masIeOHTOMOTrMUECKUE HAXOIKH )»

PackpeiBath conmepkaHue TEPMHUHOB U
NOHATUI: (DAKTOPBI aHTPOIOT€HE3a,
TPYIIIOBOE COTPYAHHYECTBO, PEUb,
OpyIuiHAS JAEATEITBHOCTD,
MOJIUMOPPU3M.

XapakTepu30BaTh IBWKYIINE CHJTBI
(bakTophl) aHTpOMOreHE3a!
OHMOJIOTNYECKHE U COLMAJILHBIE,
CpaBHUBATh UX MEXKIY COOOM
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2.6 | OcHOBHbBIE CTaAUH OCHOBHBIE CTAJIMU U BETBH 3BOJIOLUN PackpriBaTh copepkaHre TEPMUHOB U

ABOJIIOLIMM YEJIOBEKa YEJI0BEKa: aBCTPAJIONUTEKH, YelmoBek MOHSATUI: aBCTPAJIONUTEK, YEIOBEK
yMmenbid, YenoBek mpsaMOXOIAIIniT, YMEJIbIN, YEJIOBEK MPSMOXO/IAIINH,
UYenoBek HeaHIepTaIbCKuil, YemoBek HeaHJiepTayel], KpOMaHbOHEIL,
pPa3yMHBI COBPEMEHHOT'O THIIA. HEOJIUTHUYECKAsT PEBOIIOLINS,
Haxonku vckonaeMbIX OCTaHKOB, NEePBOOBITHOE UCKYCCTBO.
BpeMsi CYIIIECTBOBAHUS, 00JIaCTh XapaKTepu30BaTh U CPABHUBATH MEKTY
pacnpocTpaHeHusi, 00bEM rOJI0BHOTO c000l OCHOBHBIE CTaJUU IBOJIOLUU
Mo3ra, 00pas3 KU3HU, OPYIUsL. YEJIOBEKA: XPOHOJOTMYECKHUM BO3PACT,
emoncmpayuu: apeast pacrpoCTpaHeHUsl, 00BEM
Tabauysl u cxemvt: «OCHOBHBIE MeCTa TOJIOBHOT'O MO3ra, 00pas *U3HU U
MAaJICOHTOJIOTUYECKUX HAXOJIOK MPEAKOB | OpYyIus TpyAa
COBPEMEHHOI'O YEJIOBEKa,
«JlpeBHenmme Joam», «/peBaue
moan», «llepBble COBpEMEHHBIE JTIOIN.
OO0opynioBaHue: MyJIsSKA
«IIpoucxoxaenne yenoBeka» (OrOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA,
HeaHJIepTaiblla, KPOMaHbOHIIA); CJICTIKU
WM W300paKeHHSI KAMEHHBIX 0Py
NEepBOOBITHOTO YEJIOBEKA: KAMHHU-
qorrmepsl, pyoua, ckpedia

2.7 | Yenoseueckue pacel Yenoseueckue pacel. OCHOBHBIE PackpeiBaTh comep:kaHue TEPMUHOB

Y IPUPOJIHBIE
aJanTaluy 4eJioBeKa

OOJIBIIME PACHI: €BPOIIEOUTHAS
(eBpa3wmiickasi), HETPO-aBCTPAIOUTHASI
(3KBaToOpHuaIbHas), MOHTOJIOUIHAS
(a3maTcko-aMepUKaHCKasi).

Y TIOHSTHUM: PaChl, paCOT€HE3, COLUA-
JIApBUHU3M, PACH3M, METHUCALIUSI.
XapakTepu3oBaTb U CPAaBHUBATH
MPEACTABUTEIICH UEJIIOBEUECKUX PaC,
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YepThl IpUCOCO0IEHHOCTH
MPEACTABUTEIICH YETIOBEYECKUX Pac

K YCIIOBUSIM CYILIECTBOBaHUA. EAMHCTBO
yesoBeueckux pac. Kpurnka
COLIMAJIBHOTO JapBUHU3MA U PACH3MA.
Hemoncmpayuu:

Tabauysl u cxemot. «YemoBeueckue
pace»

PacKpBIBATh PUIMHBI B MEXaHU3MBI
pacoreHesa, MepeurcisTh U MPUBOIUTH
IpUMEPBI IPUCIOCOOICHHOCTH YeIOBEKA
K YCIIOBHSIM CPEJIbl, TPHMEPBI
IPUCIIOCOOUTEIHLHOTO3HAUEHUST PACOBBIX
NPHU3HAKOB.

JloxaspIBaTh €AMHCTBO BHaa HOMO
sapiens, HaydHyI0 HECOCTOSATEIBHOCTh
PacCOBBIX TCOPHUH, HUJICH COIMATBHOTO
JapBUHM3MA U pacu3Ma

Htoro uacoB 1o teme

9

Tema 3. OpraHu3mMbl U OKPY:KAKOIIAs Cpe

1a

3.1 | Oxomorust Kak Hayka 1 DKOJIOTHS KaK HayKa. 3aJauyuu pasnenbl | PackpeiBaTh comepkaHue TEPMUHOB U
HKOJIOTUH. MOHATHIA: SKOJIOTHsI, TIOJICBBIE
MeTonbl KOJIOTUYECKUX MCCIICAOBAHUM. | HAOIOACHUS, SKCIICPUMEHTHI,
DKOJIOrMuecKoe MUPOBO33PEHHE MOHMTOPUHT OKPYKAOILIEH Cpebl,
COBPEMEHHOTO YeJIOBEKa. MOJIEJTUPOBAHKE, IKOJIOTMUECKOE
Jemoncmpayuu: MUPOBO33pEHUE.
Ilopmpempsi: A. I'ymOonbaT, [lepeuncnsaTh 3a/1aun HKOJIOTUH, €€
K. ®@. Pynwe, O. I'ekkens. pas3zaensl UCBA3U C APYTMMHU HayKaMH.
Tabauywvl u cxemsi: xapta «lIpuponnpie | XapakTepU30BaTh METObI
30HBI 3eMITH» IKOJIOTUYECKUX MCCIIETOBaHUN

3.2 | Cpenpl oOuTaHUs U 1 Cpenpl oOuTaHUs OPraHU3MOB: BojHAsA, | PackpeIBaTh copepkaHre TEPMUHOB

IKOJIOTUYECKUE
bakTopsl

HA3eMHO-BO3/YIlIHAs, TOYBEHHAsI,
BHYTPHU-OpPraHU3MEHHas.
DKkoJyiornyeckue PakTopsbl.

KJ'IaCCI/I(pI/IKaHI/ISI OKOJIOTHYECKUX

U TIOHATHIA: Cpesia OOUTaHU,
IKOJIOTHYECKHE (HaKTOPHI,
OMONOTMYECKUN ONTUMYM,
OrPaHUYHUBAIONIUHN (JIMMUTHPYIOIIIHIA)
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dakTOopoB: abUoTHYECKHE, OMOTHYECKUE
Y aHTPOIOTCHHBIE.

JleficTBUE IKOIOTHUECKUX (PAKTOPOB

Ha OPTaHU3MBI.

Hemoncmpayuu:

Tabauywvl u cxemvi: «CpenploOUTaHUS
OpPIraHHU3MOB»

dakTop.

XapakTepu3oBaTh YCIOBHUS CPEL
oOWTaHUs OPraHNu3MOB;
KJIaccu(pUIIMPOBATh M XapaKTEpU30BaTh
HKOJIOTUYECKHE (PAKTOPBI: A0MOTUYECKHE,
OMOTHYECKHE U AHTPOIIOTECHHBIE.
OnuceiBaTh AEMCTBUE HKOJIOTMUECKUX
(akTOpOBHA OPraHU3MBI.
XapakTepu3oBaTh OCOOCHHOCTH
CTPOCHUS U KU3HEICITEIbHOCTH
pacTeHui U )KUBOTHBIX PA3HBIX CPE
oOuTaHus

3.3

AOuoTnyeckue
(akTopbl

AbGuoTnueckue (paKTopsl: CBET,
TeMIlepaTypa, BIaKHOCTb.
®doronepuoausm. [ Ipucrnocodnenus
OpPTaHW3MOB K JICUCTBUIO a0MOTHYCCKUX
dakTopoB. bronorndyeckue puTMBI.
Hemoncmpauyuu:

Tabauywl u cxemwvr: «DOTOTIEPUOTAZM.
Jlabopamopuvie u npakmuuecxkue
paobomot:

Jlabopartopnas pa6ota Ne 3.
«Mopdomornueckre 0COOEHHOCTH
pacTeHuil U3 pa3HbBIXMECT OOUTaHUSI.
JlaGoparopnas pa6ora Ne 4. «Biausaue
CBETa HA POCT U Pa3BUTUE YEPEHKOB
KOJIeycay

PackpriBaTh cojepkanue TEPMUHOB U
NOHATUI: a0MOTUYECKHE (PAKTOPHI,
dboToneprou3M, OUOJIOTMYECKUE
PUTMBI.

AHanM3UpOBaTh JEHUCTBUE CBETA,
TEMITepaTyphl, BIAKHOCTH HAa OPTaHU3MBI
U MIPUBOJUTH MPUMEPHI
PUCIIOCOOJIEHHOCTH OPraHU3MOB.
[IpoBoauTH OMONIOrUYECKHE HAOTIOACHUS
1 0OPMIISITh PE3yIbTaThl MIPOBENEHHBIX
HaOIIOIEHUI
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3.4 | buotnueckue buotnueckue dakropsl. Buabl PackpeiBaTh conep:kaHue TEPMUHOB
(akTopsI OMOTUYECKHUX B3aMMO/ICHCTBU: U TIOHATHUI: OMoTHYECKHE (PaKTOPHI,
KOHKYPEHIIUS, XUITHUYECTBO, CHMONO3 U | XUIIHUYECTBO, Mapa3suTU3M,
ero ¢opmel. [lapazutusm, koonepainusi, | KOHKYpEHIUS, MyTyajau3M, CUMOUO3,
MYTYaJIA3M, KOMMEHCAIIN3M KOMMEHCAIIU3M, HaXJIEOHUYECTBO,
(KBapTHPAHCTBO, HAXJICOHUYECTBO). KBapTUPAHCTBO, AMEHCAJIU3M,
AMEeHCaNnu3M, HEUTpaAITU3M. HEUTPAIN3M.
3HaueHre OMOTUYECKUX XapakTepu3oBaTh OMOTHUECKHE
B3aMMOJICVCTBHM ISl CYILIECTBOBAHHUS (bakTOpbl ¥ BUJIBI B3aUMOOTHOIIIEHUH
OpPraHU3MOB B IPUPOJHBIX COOOIIECTBAX. | MEXKIY OPraHU3MaMU; IIPUBOIUTD
Hemoncmpayuu: IIPUMEPBI B3aUMHOU
Tabauywvl u cxemwr: «Iluiesble eI IPUCTIOCOOJIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEXIy COOOU BHJIbBI
OMOTHYECKUX B3aUMOCHCTBUIM
OpraHu3MOB
3.5 | DKosoruyeckue DKOJIOTUYECKHE XapaKTEPUCTUKN PackpsiBaTh comepxkaHne TEPMUHOB U
XapaKTEPUCTUKHU nonyysinuu. OCHOBHBIETOKA3aTENN MOHATHN: IOMYJIALMS, YACIEHHOCTb,

BU/Ja U IOIIYJIAAIUA

NOMYJISIUU: YUCIEHHOCTD, IIJIOTHOCTB,
POKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpauus. JuHamuka 4uciIeHHOCTH
HNOMYJISIUUU U €€ PEryIIsILUS.
Hemoncmpauuu:

Tabauywt u cxemor’ «llomynsumumny,
«3aKOHOMEPHOCTH POCTA YUCIECHHOCTH
NOMYJISIUU UHOY30pUHU-TY(HETBKI.
Jlabopamopuvie u npakmuyeckue
pabomot:

IIJIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTPALUs, TUHAMUKA
YUCJICHHOCTH TIOIYJISILUU.
XapaKTepu30BaTh OCHOBHBIE IOKA3aTENN
Y DKOJIOTUYECKYIO CTPYKTYPY
NOMYJISIUU; ONUCHIBATh MEXAHNU3MBbI
pEryIsiiuA YUCIECHHOCTH MOMYJIALINI
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[Tpaktuueckas padota Ne 2. «Iloacuér
IJIOTHOCTH TTOMYJISIIIUI Pa3HBIX BUIOB
PaCTECHUIN»

Hroro uacoB 1o teme

5

Tema 4. Coo01IecTBa M IKOJIOrH4eCKHUe CUCTEMbI

4.1 | CooburecTBa 1 Co00111eCTBO OpraHu3MOB — OUOIICHO3. PackpsiBaTh copep:kaHre TEPMUHOB U
OpPTaHN3MOB CtpykTypbl OHOIIEHO3a: BHIOBa, HNOHATUI: OMOLIEHO3, PKOCUCTEMA,
IPOCTPAaHCTBEHHAS, TpOoPHUecKas OMOTEOIICHO3, BUIBI-IOMUHAHTHI,
(mumeBast). BHJIbI-TOMAHAHTHI. HKOJIOTMYECKasl HUIIA.
Cesi3u B OHMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3
Jlemoncmpayuu: (coo0111eCTBO), €r0 BUAOBYIO,
Tabauywl u cxemsi: «IluieBbie ETNY, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«buo1eH03: cOCTaB U CTPYKTYpay. CTPYKTYHI.
Obopyoosanue: MOCIb-aNIUIAKAIUS OOBACHATH POJTH KOMITOHEHTOB
«TunmanabIe OMOIIEHO3BIY; TepOapuii OMOIIEHO32a B MOAJIEP/KaHUHU €ro
«PactuTenbHbIe COOOIIECTBAY; CTPYKTYPHI U CYIIECTBOBAHHUS
kosekius «buorenos Ha OMNpeieNEHHON TepPUTOPHUU.
OOBACHATH OMOJIOTUYECKHUI CMBICIT
SIPYCHOCTHU MJIMCTOBOM MO3aMKH.
CpaBHHMBaTh KOMIIOHEHTBI OMOIIEHO30B,
WX BUJIOBYIO, TIPOCTPAHCTBEHHYIO U
TPOUIECKYIO CTPYKTYPBI, CBSI3U MEXIY
OpraHu3MaMu
4.2 | DxocucTeMbl U 2 DKOJIOTUYECKHE CUCTEMBI (3KOCHCTEMBI). | PackpbiBaTh copepxaHue TEPMUHOB U

3aKOHOMEPHOCTH UX
CYLIECTBOBAHHUSI

[Tousitue 00 PKOCUCTEME U
OHOreoleHO03E.
OYHKIMOHAIbHBIE KOMIIOHEHTHI

IOHATHH. DKOCUCTEMA, OMOTEOIICHO3,
MIPOYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
Tpouueckre ypoBHH, MHUIIECBAS
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HKOCUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI,
PEAYLICHTHL.

KpyroBopot BeliecTB U NOTOK SHEPTUU
B DKOCHCTEME.

Tpodudeckue (MUIICBBIC) YPOBHU
sKkocuctembl. [luilieBbie LIETH U CETH.
OcHOBHbBIE TTOKA3aTENIM SKOCUCTEMBI:
Ouomacca, IpoayKIHs. DKOJIOTHIECKUE
MUPaMUJIbL: IPOAYKIINHU, YUCIICHHOCTH,
6uomaccel. CBOMCTBA IKOCUCTEM:
YCTOMYHMBOCTh, CAMOPET YIS,
pa3BUTHE.

Cyxkueccusi.

Jemoncmpayuu:

Ilopmpemuwr: A. [Ix. Tencnu,

B. H. Cykaués.

Tabauywl u cxemwr: «lIpupogubie
coobmecTBay, «llenu muTaHms,
«IKoJIoTUYECKask MUPAMUJIA

LEMb U CETh, IKOJIOTMUECKUE
nupamuibl, Omomacca, mpoyKIus,
CYKIIECCHSI.

XapakTepu30BaTh CBONCTBA SKOCUCTEMBI
(e€ crmocoOHOCTD K JUTUTEIILHOMY
CaMOIIOAJICPKAHUIO, OTHOCUTEIHLHO
3aMKHYTBIH KPYTOBOPOT BEIIECTB,
HEO0OXOJIMMOCTh TOTOKA SHEPIHH).
CpaBHHBATh MaCTOMIIHBIC U JCTPUTHHIC
MUIIEBbIE LETIH, TPOPUUECKHE YPOBHU
HKOCHCTEMBI.

Paznuuate nupaMuel NPoyKIUH,
UpaMUIbl YUCIICHHOCTH W TTHPaMHUIBI
OroMacchl.

CocTaBnsATh LIENH U CETH TUTAHU.
[IepeuncisaTe CBOWCTBA YKOCUCTEM:
YCTOMYHUBOCTH, CAMOPETYJISIIHS,
pa3BuTHe (CyKIECCHS).

OnuceiBaTh MEXaHU3M TOAACPIKAHUS
paBHOBECHS B SKOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCHH, BHISBIISATh
NPUYHUHBI U 00IIMe 3aKOHOMEPHOCTH
CMEHBI HIKOCHCTEM

4.3

[Ipuponusie
3KOCUCTEMBI

[IpupoaHbIE SKOCUCTEMBI.
DKOCUCTEMBI PEK U 03EP.
DKOCuCTEMa XBOMHOTO WU
IIMPOKOJIMCTBEHHOTO JIECA.

PackpsiBath conepikaHue TEpPMUHOB U
MOHATUIN: BOJHBIE 3KOCUCTEMBI,
OuroreoreHo3bl, GUTOIIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabnuywl u cxemvl: «IKOCUCTEMA
IIUPOKOJIUCTBEHHOTO JIECay,
«IKOocHCTEMA XBOMHOIO JIECa,
«buonenos BooéMa.

Obopyoosanue: Tepdaprn U KOJUICKITUU
pacTEeHUM U )KUBOTHBIX,
MPUHAJJICKAIINX K pa3HbIM
HKOJIOTUYECKUM T'pYIIaM OJTHOTO BUA

[TpuBOAUTH MPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOCH MECTHOCTH.
CpaBHUBATh Ha3eMHBIC U BOIHBIC
AKOCHCTEMBI; OPraHU3MbI, 00pa3yIOIIHe
pasHble TpOUIECKUE YPOBHU

4.4 | AHTpOIIOTEHHBIC AHTPOIIOT€HHBIE SKOCHUCTEMBI. PackpbiBatTh conepxanue TEPMUHOB U
HKOCHCTEMBI ATPOIKOCHUCTEMBI. TIOHATUIA: aHTPONIOTEHHAS YKOCUCTEMA,
Ypboskocuctemsbl. bruonorndyeckoe u arposKocucTema, ypoosKkocucTema,
XO3SIICTBEHHOE 3HAYCHHE ouropazHooOpasue.
arpo’KOCHCTEM U YPOOIKOCHCTEM. XapaKkTepu30BaTh arpoO’KOCUCTEMBI U
bropasznoobpasue kak pakrop ypOOIKOCHUCTEMBI, 0COOCHHOCTH UX
ycroitunBocTH 3kocucteM. COXpaHEHUE | CYIIECTBOBAHHUS.
OMOJIOTUYECKOTO pazHOo00pa3us [TpuBONUTH IPUMEPHI AHTPOITOT€HHBIX
Ha 3eme. HKOCHCTEM CBOEU MECTHOCTH, OITUCHIBATH
Hemoncmpayuu: UX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemol: «ATPOLIEHO3Y. CpaBHHBATh COCTaB U CTPYKTYPY
Obopyodosanue: xoyutekus «Bpenurenn | IPUPOAHBIX SKOCUCTEM U
BAXKHEUIINX CENbCKOXO035IMCTBEHHBIX arpodKOCUCTEM, arpOIKOCUCTEM U
KYJIBTYP» ypbo3KOoCcHCcTEM
4.5 | buocdepa — VYuenue B. . Bepnanackoro o onocdepe. | PackpbiBarh conepxaHue TEPMUHOB U
riobasbHas I'panu1ibl, cOCTaB U CTPYKTYpa HoHATHUI: Onocdepa, )KUBOE BEIIECTBO,

YKOCUCTEMA 3EMITU

ounocdepsl. JKuBoe BemecTBo u ero
¢ynkiun. Ocodbennoctu 6nocheps! Kak

JTUHAMUYECKOE PABHOBECHE.
OuenuBath Brian B. N. Bepnaackoro
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r1100aabHON IKOCUCTEMBI.
JlunaMudeckoe paBHOBeCHE U oOpaTHas
CBsI3b B Omocdepe.

Jlemoncmpauuu:

Ilopmpemuwi: B. 1. Bepnaackui.
Tabauywvl u cxemwr: «OO0IWAs CTPYKTYpa
ouochepr», «PacnpocTpaHeHHEe KU3HU
B Ouocdepe», «O30HOBBIN YKpaH
ounochepni»

B CO3/laHuE ydeHus 0 buocdepe.
XapakTepru30BaTh COCTaB OHOCHEPHI,

(G YHKIIMH KMBOTO BelecTBa Ouocdepol
¥ onpeessTh (Ha KapTe) 00JIaCTH ero
HanOOJIbIIETO PACIPOCTPAHEHUS.
[TpuBOAUTE PUMEPHI TTPOSIBICHUS

G yHKIIMN )KUBOTO BelecTBa ouochepsl,
OMOTEOXMMHUYECKON JCATEITEHOCTH
YeJIOBeKa.

[lepeuncnsate ocoOeHHOCTH OHOChepsI
KaK TJ100aJIbHOM 3KOCUCTEMBI 3eMIIU

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackpbiBath conepxaHue TEPMUHOB U
CYILIECTBOBAHUS OMOreOXUMHUYECKHE IIUKIIbI SJIEMEHTOB HNOHSTUI: HEIOCTHOCTh OMochepsl,
ouocdepsl (yriepona, a3ora). KpPYroBOPOT BEILIECTB,

30HAIBHOCTH OMochepbl. OCHOBHBIC OMOTreOXMMUYECKHUE ITUKITBI

OMOMBI CYyIIH. 3JIEMEHTOB, 30HAJILHOCTH OHochepHI,

Jlemoncmpauuu: OMOMEL.

Tabauyvl u cxemol: «KpyroBopot OmnuckIBaTh KPYroBOPOT BEIIECTB,

yriepona B ouocgepe», «KpyroBopor OMOTreOXNMUYECKUE KBl a30Ta U

a30Ta B MPUPOJICH yraepoja B 6uocdepe.
OOBACHATH IPUYHHY 30HATBHOCTH
ounocdepsl. [lepeuncnsate u
XapaKTeprU30BaTh OCHOBHBIE OMOMBI
CyIIu 3eMJIH

4.7 | YenoBeuecTBO YenoseuecTBO B Onochepe 3emiin. PackpsiBaTh copepkaHue TEPMUHOB U

B Onocdepe 3emiau

AHTpOIIOTEHHBIE H3MEHEHUS
B 6uocgepe. ['modanpHBIE

TIOHSITUI. AHTPOIIOI'CHHBIC U3MCHCHUA,
AKOJIOTHYECCKUI KpHu3uc, rio0aIbHbBIC

72



buonorus. 10-11 kinaccel (0a30BbIH ypOBEHB)

HKOJIOTHYECKHUE TPOOIEMBI.
Hemoncmpayuu:

Tabauyel u cxemot. «IlpumepHbIE
AHTPOIIOTE€HHBIE BO3/ICUCTBUS

Ha NpUpoay», «BaxkHelmme ncTOUHUKH
3arpsi3HEHUS BO3yXa U TPYHTOBBIX
BOII», «IlouBa — BakHenmas
cocTaBisioIas ouochepo», «PakTopsbl
Jerpaganny nouBy, «llapHuKoBbIN
abdexT», «DakTophl paIuOaKTUBHOTO
3arpsizHeHus ouocdeps»; Kpacnas
kaura P®, nuzobpaxkenus oxpaHseMbIX
BHJIOB PACTEHUM U )KMBOTHBIX

poOJIEMBI.

XapakTepu3oBaTb OMOCPEpHYIO POJIb
YeJIoBeKa.

[IpuBOAUTH TPUMEPHI AHTPOIIOTCHHBIX
U3MEHEHHH B Orocdepe.

OrneHnBaTh MOCIEACTBHS 3aTrPA3HEHUS
BO3YIIIHOM, BOAHOW CPEIbl, U3MEHEHNUS
KJIMMaTa, COKPALICHUSI
ouropazHooOpasus.

dopmynupoBaTh COOCTBEHHYIO MO3ULIIIO
10 OTHOIICHHUIO K IJI00aJIbHBIM U
PErMOHAIBHBIM SKOJIOTMYECKUM
npobiemam, apryMeHTHPOBATh CBOIO
TOUYKY 3PEHUSI.

Ha3biBaTh MpUYHMHBI OSBICHHUS
IPUPOAOOXPAHHOM ITHKH,

packpbIBaTh 3HaYEHHE MIporpecca

JUIS IPEOA0IEHHS IKOJIOTMUYECKOT0
KpHu3uca

4.8

CocyiiecTBoBaHue
MIPUPOABI U
YeJI0BEYeCTBa

CocyliecTBOBaHUE IPUPOABI U
yesnoBeuecTBa. CoxpaHeHue
Omopa3HooOpa3us Kak OCHOBA
ycTounBOCTH 6nocdepnl. OcHOBA
PaLMOHAJILHOTO YIIPABIICHUS
PUPOJAHBIMU PECYPCAMU U UX
UCIoJIb30BaHue. JlocTmxeHus: OMoaoruu
Y OXpaHa MPUPOJIbI.

PackpeiBaTh conep:xaHue TEPMUHOB U
IIOHATUH: PAllMOHATILHOE
IIPUPOJONOJIB30BAHNE, YCTOMYUBOE
pa3BUTHE, KODBOJIIOLIHS.
XapakTepu30BaTh pallMOHAJILEHOE
UCIIOJIb30BAHUE IPUPOAHBIX PECYPCOB,3
OCHOBHBI€ I10JIOXKEHUS KOHLEIIIUU
YCTOWYMBOTO Pa3BUTHUSA
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Jlemoncmpayuu:
Tabnuywt u cxemsi: «buochepa u
YEeJIOBEK)

HToro gacoB 1o Teme 9

PezepBHOE Bpemst 2

OBHIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME
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